[bookmark: _Toc487456806][bookmark: _Toc487811186][bookmark: _Toc488147529][image: ]






The impact of two different feedback models on the immediate and future learning strategies of medical undergraduates.




By:

Billy Bryan




A thesis submitted in partial fulfilment of the requirements for the degree of Doctor of Philosophy.



The University of Sheffield 

Faculty of Medicine, Dentistry, and Health.

Academic Unit of Medical Education (AUME)



August 2017
[bookmark: _Toc487456807][bookmark: _Toc487811187][bookmark: _Toc488147530]

[bookmark: _Toc488309143][bookmark: _Toc488930103][bookmark: _Toc489017317][bookmark: _Toc489447671][bookmark: _Toc490650158][bookmark: _Toc500319300][bookmark: _Toc500319520]Acknowledgements

[bookmark: _Toc487456808][bookmark: _Toc487811188]I would first like to thank my supervisors. Prof Murdoch Eaton saw my potential and cultivated it over three short years into the medical education researcher I have become. Debbie’s patience and willingness to spend hours challenging me to wrestle with the problems in my research have helped me take ownership of it. I am proud to have had such an expert in supervision. I have always found a staunch and attentive friend in Dr Denise Bee. She has fought my corner at every instance; lifting my spirits with kind words and kinder actions. Never one to refuse an impromptu catch-up she has been there when I needed her, able to provide guidance on my research and to act effectively as a life-coach. Prof John Sandars was pivotal in helping to carve out the direction for my research. His cutting-edge knowledge and unending supply of new ideas rendered me both perplexed and inspired throughout the time I spent with him at Sheffield.

Dr Joanne Thompson was another critical actor in my doctoral journey as my personal tutor. When circumstances felt heavy or overwhelming, her counsel raised my spirits and gave me the motivation to keep moving forward. Her commitment to my wellbeing has shown me how to empower others. The list of valued academics and professional services staff is too long to list here but each one has made my time at Sheffield both productive and entertaining. Particularly, Dr Trevor Austin and Dr Emanuele Fino who gave me meaningful academic support and many philosophical evenings in Sheffield’s famous public houses.

My partner and best friend Rebecca Teague is perhaps the most longstanding sufferer in this list, responding to my PhD woes with kindness and high-calorie treats. Set to begin her own doctoral journey soon I hope to repay the favour. I could not have asked for a more loving and committed ally, for her I am always grateful.

Fellow doctoral students became my close friends and colleagues, of which again there are too many to name here. They provided camaraderie and often cathartic support when I needed it, I hope I reciprocated this for them too. My family were also able to keep my feet firmly on the ground at times where it was hard to do so, I am indebted to them for their support.

[bookmark: _Toc488147531][bookmark: _Toc488309144][bookmark: _Toc488930104][bookmark: _Toc489017318][bookmark: _Toc489447672][bookmark: _Toc490650159][bookmark: _Toc500319301][bookmark: _Toc500319521]Abstract

Empowering medical students’ Self-Regulated Learning (SRL) is vital to the development of key graduate attributes, including self-assessment and reflective practice. Feedback is integral to this development yet SRL informed feedback has not been explored in medical education. Feedback may not have a significant impact on students’ future learning as a consequence of key underlying factors, including teacher centred approaches. The purpose of this study was to explore the impact of two feedback models on medical undergraduates’ SRL and feedback behaviours both in the immediate and longer-term in clinical learning environments. 

Experienced and novice teachers (n=14) received refresher training in Best Practice Feedback (BPF), with half subsequently randomly allocated to receive additional training in SRL Microanalysis to give SRL Feedback (SRLF). Medical undergraduates were randomly allocated to receive BPF or SRLF within simulated, structured teaching sessions. Questionnaire data was collected (n=171) pre and post-teaching as well as after clinical placements. Teachers (n=13) were interviewed to evaluate the impact of the intervention on their practices. Focus group and interview data were collected from students (n=73) whilst they attended clinical placements to evaluate how the feedback models may have impacted upon their SRL and feedback behaviours.

Teachers considered the SRLF model a feasible and useful addition to their practice. They described how their conceptualisations of feedback and teaching influenced their practice and that challenges to these encouraged practice change. Students from the SRLF group scored higher in both SRL capacity and self-efficacy beliefs in the immediate and longer-term compared with the BPF group. In focus groups and interviews, those in the SRLF group were more likely to articulate positive SRL behaviours than the BPF group.

These findings suggest that an SRLF approach embedded within teaching sessions may provide a method of empowering students’ subsequent SRL development in later authentic learning environments. This offers new insights for faculty developers to enhance their offering of SRL approaches within teaching sessions. It may also be of interest to students, teachers, and academics involved in health education.
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This thesis is structured into four sections: (A) Introduction and methodology; (B) The development and intervention phase; (C) The follow-up evaluation phase; (D) Discussion. These consist of chapters which are numbered in sequence and both sections and chapters include introductions and summaries where appropriate. Chapters containing results are presented chronologically, as opposed to quantitative then qualitative.

Section A: Introduction and Methodology

This section introduces the thesis, giving the context in which the research sits within the larger educational research area. It articulates the research focus and how it is situated within medical education. Finally, the methodology is outlined.

Chapter A1. The main topics to be explored are introduced. This provides a historical context of the key developments to date, including the specific specialisations that this research covers. These include: feedback, SRL, and skills development in medical education with a focus on clinical education. A discussion on simulated clinical skills and clinical placements to describe the study’s setting is included.
Chapter A2. A systematic literature review that explores existing SRL interventions including feedback is reported. This had the function of identifying gaps in the literature and informing the research questions.
Chapter A3. The research design, philosophical and theoretical frameworks, and the methodology used in this research is outlined. The methodology for each method used and measures taken to improve the quality and rigor of the research are described.

Section B: Design, Implementation, and Evaluation

This section describes the steps taken to develop the SRL Feedback (SRLF) and Best Practice Feedback (BPF) models. Results are presented from both the evaluation of how the feedback models impacted upon teachers’ practices, and the immediate and longer-term impact of the feedback models on students SRL and self-efficacy perceptions.

Chapter B1. Descriptions are given of how both feedback methods were developed, how the facilities and teaching team were accessed, the training and development, and the pilot study.
Chapter B2. The impact of the different feedback models on the teaching practice of the clinical skills teachers using interview data is explored.
Chapter B3. The impact of both methods of giving feedback on students’ SRL capacity and perceived self-efficacy using questionnaire data collected over three time points is presented.

Section C: Follow-up phase

Results are presented from the validation of the SRL measurement tool and the qualitative exploration of the students’ feedback and SRL behaviours on clinical placement.

Chapter C1. The validation of the Short Self-Regulation Questionnaire (SSRQ) tool is presented.
Chapter C2. The impact of the feedback models on students’ learning strategies in authentic clinical settings using focus group and interview data is explored.

Section D: Discussion

An in-depth discussion is given of the results as a whole. It includes practice recommendations and situates this thesis in the wider research area. An evaluation of the mixed methods design and faculty development intervention is presented. The significance and implications of the research are discussed and suggestions for further research are made.

Chapter D1. Provides an overall evaluation of the mixed methods design in terms of effectiveness and suitability. An evaluation of the faculty development intervention using specific tools and rubrics is made and also includes a process evaluation. 
Chapter D2. Discussions on each set of data are presented in the context of the research questions and aims. Limitations, strengths, and the significance of the research are discussed.

[bookmark: _Toc487456810][bookmark: _Toc487811190][bookmark: _Toc488147533][bookmark: _Toc488309145][bookmark: _Toc488930106][bookmark: _Toc489017320][bookmark: _Toc489447674][bookmark: _Toc490650161][bookmark: _Toc487456812][bookmark: _Toc487811192][bookmark: _Toc488147535][bookmark: _Toc488309147][bookmark: _Toc500319303][bookmark: _Toc500319523]My Background and Experience

My undergraduate degree was in sport and exercise science at Sheffield Hallam University which gave me a grounding in scientific research methods. I also gained research skills including statistical analysis and literature searching. In addition to my studies, I was a part-time researcher for the university working on educational research projects. During this time, I learned how to apply qualitative methods and analytical techniques which included interviews, focus groups, and thematic analysis. These two strands of experiences gave me an appreciation for mixed methods of inquiry, as used in this thesis.

To understand and study the clinical placement learning experience, the project team suggested that I attend two weeks of a typical clinical placement in Sheffield with year three students (from a five-year course) at that time (the same year of study as the cohort in this study). I experienced multiple ward environments from cardiovascular medicine to neo-natal intensive care. I made extensive noted observations that were helpful when considering the design, recruitment, and analysis presented in Chapter C2 where I held interviews and focus groups with students.
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Authentic clinical learning environment/setting: This refers to the environment in which students participated in clinical placements. These were tertiary care settings in hospitals in the Yorkshire and Humber area where students were placed on departments/wards covering a wide range of medical and surgical specialities with real patients.

Authentic learning and teaching environment/setting: An environment in which students are participating in structured learning activities as part of the usual medical curriculum, as opposed to experimental settings created and directed by a research team.

Clinical skills teacher: These individuals teach a range of clinical skills in simulated settings at The University of Sheffield Medical School. They were part-time or full-time employees with varied backgrounds in the health professions. Some were foundation-year-two doctors completing their medical education rotation as part of their postgraduate training.

Feedback: There are many definitions of feedback in the educational literature: for this research, Van de Ridder et al.’s definition of feedback in clinical education is used, “Specific information about the comparison between a trainee’s observed performance and a standard, given with the intent to improve the trainee’s performance." (2008, p. 193). In addition to this, feedback is viewed here as a dialogic process between the learner and feedback giver influenced by internal and external factors.

Learner: This term is used in reference to medical students, although it may be used more generally when discussing learners in other educational settings from the literature.

Medical students: This refers to undergraduate medical students only.

Research team: The supervisory team and me collectively (BB, DB, JS, DME).

Self-Regulated Learning (SRL): Defined as: “a multidimensional process incorporating a set of inter-related and contextualised thoughts, actions, and feelings that a person strategically uses to reach personal goals” (Cleary et al. 2013, p. 466). The social cognitive view of SRL is adopted in this research as the theoretical model. SRL is also seen here as a crucial component of feedback giving.

Simulated environment/setting: Defined as: “an artificial representation of a real world process to achieve educational goals through experiential learning. Simulation based medical education is defined as any educational activity that utilizes simulation aides to replicate clinical scenarios.” (Al-Elq 2010, p. 35).

SRL Feedback (SRLF): This refers to any feedback given on the SRL behavioural processes outlined in this thesis. It also refers to the experimental group to which students who received SRL MA feedback were randomly allocated to.

SRL Microanalysis (SRL MA) intervention: This refers to the intervention which was designed and delivered to teachers in this study to enhance students’ SRL development. It used a targeted questioning technique called microanalysis to evaluate students’ SRL processes, this information could then be used to provide developmental SRL informed feedback in real-time.

Supervisors: Feedback givers, teachers, facilitators, and doctors at any level of seniority who are responsible for learners. This does not include peers.

Trainees: Any individuals who are still in the process of training to become a doctor.
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[bookmark: _GoBack]The topics covered in this thesis are addressed and the gaps in the literature are defined in both the introduction and the literature review. The research questions are then outlined and the methodology used to explore them.
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The core concepts of feedback and Self-Regulated Learning (SRL) which surround this study are discussed to provide a perspective on how it fits within the current research landscape of medical education and the wider educational literature. Issues and challenges in feedback are presented. This leads onto an introduction to SRL. Multiple perspectives on the concept are described and critiqued to justify the social cognitive view of Zimmerman’s three phase model of SRL used in this study. Methods of assessing SRL are then compared, and finally microanalysis is presented as the key method of delivering feedback.

Aspects of clinical learning both in simulation and in the clinical environment are then discussed in the context of feedback and SRL to outline current practices and challenges in the research. Faculty development interventions within these contexts are also critiqued to inform the intervention used in this study.

[bookmark: _Toc500319311]A1.1 Feedback

The feedback literature spans over many disciplines and fields. Much of the evidence outlined here is related to the field of medical education to contextualise this study, although external literature is used to supplement and deepen the discussion around feedback.

[bookmark: _Toc500319312]A1.1.1 An Overview of Feedback

Van de Ridder et al. (2008, p. 193) defined feedback in clinical education, based on their review, as “Specific information about the comparison between a trainee’s observed performance and a standard, given with the intent to improve the trainee’s performance." Feedback is centrally important to clinical training and its significance has been formally recognised by experts in the area for over three decades (Ende 1983; Irby 1994, 1995; Van de Ridder et al. 2014). Feedback is clearly important to educators and researchers, given the vast amount of articles and reviews published on the topic (Kluger and DeNisi 1996; Hattie and Timperley 2007). The consensus is that feedback helps students make sense of their learning by providing a crucial link between their performance and the desired standard (Sadler 2010). The wider educational literature also emphasises the universal importance of feedback for successful learning (Kluger and DeNisi 1996).

Ende’s landmark article (1983) set a number of guidelines for giving feedback in clinical teaching settings. These included instructions on working with students as ‘allies’ and what the feedback giver should base their appraisal upon. A year later, Pendleton et al. (1984) outlined how teachers could involve the learner by allowing them to participate in the feedback conversation and to input what they thought they did well and what they could improve upon. Their work was later formed into a structure (Figure A1.1) that soon became known as ‘Pendleton’s rules’ of feedback practice. There was an emphasis on positive, developmental feedback and encouraging the learner to reflect on their performance which represented the first time a feedback ‘conversation’ type interaction was encouraged. However, this approach of feedback delivery has since received scrutiny; being described as “too rigid, formulaic and predictable” to facilitate any meaningful discussion between the participants (Klaber 2012, p. 187).	


[bookmark: _Toc487445393][bookmark: _Toc487455220][bookmark: _Toc500319531]Figure A1.1 Pendleton’s rules of feedback practice in sequence from left to right, information from Pendleton et al. (1984).

As a result, the assumption has been that the amount of effort put into the production and delivery of feedback will translate to performance benefits (Sadler 2010). Research has concentrated on how feedback can be more effectively delivered (Nicol and Macfarlane-Dick 2004; Nicol and Macfarlane‐Dick 2006; Hounsell et al. 2008), resembling a simplistic ‘more must be better’ paradigm. However, previous research had already found that students were less likely to respond to this approach due to its linearity (Irby 1994).

The expansive body of research on the effects of feedback over the last century was synthesised by Kluger and DeNisi (1996) who found that feedback was not as universally beneficial as many other researchers thought at the time - in fact 38% of studies reported negative effects of feedback. More recently, Hattie and Timperley (2007) re-examined the evidence on feedback and found that the variation of feedback mode and method of delivery can have a significant impact on its effectiveness. They also identified several gaps in the literature relating to how the learner perceives, understands, and uses feedback which had not been fully considered before. These gaps and their influencing factors are outlined in this Chapter and are explored qualitatively in this study (Chapter C2). 


[bookmark: _Toc500319313]A1.1.2 Perceptions and Influencers of Feedback

Every medical educator must consider a key question when engaging with the feedback process: How is the feedback I give recognised, understood, and used by my students? (Higgins et al. 2001). The learner’s perception of feedback can be complex (Murdoch‐Eaton 2012) and understanding how learners use the message for future learning can be equally as challenging (Telio et al. 2014). Feedback practices used by medical educators are not always optimal (Bing-You and Trowbridge 2009) and feedback interventions can be ineffective for academic performance (Kluger and DeNisi 1996) and behaviour change (Boehler et al. 2006). Research on the effectiveness of conventional teaching practices has revealed that feedback may not have a significant impact on students’ future learning due to key underlying factors, including: credibility of the giver (Van de Ridder et al. 2014), timing of the feedback (Huxham 2007), and stage of learning (Murdoch‐Eaton and Sargeant 2012). 

Other researchers have identified factors within the self which impact upon feedback recognition. Learners who receive feedback which contradicts their own self-perceptions, or harms their self-esteem, tend to avoid further feedback situations and engage less with the feedback process (Vohs and Baumeister 2011). Factors of the self directly affect student learning and feedback perceptions (Van de Ridder et al. 2015). This is prevalent in all learning contexts, including clinical skills education (Branch and Paranjape 2002).

The credibility of the feedback giver has been found to have a major impact upon how learners perceive feedback in many situations and contexts (Bing-You et al. 1997; Sargeant et al. 2005; Watling et al. 2012a; Telio et al. 2016). In the context of this study, students received feedback from many different sources as they transitioned from classroom based activities to the clinical learning environment (clinical skills teachers, peers, consultants, junior doctors, phlebotomists etc.), all with differing levels of perceived credibility. Van de Ridder et al. (2014) directly explored this by testing the impact of feedback giver credibility in a clinical skills context on 68 medical students’ self-efficacy, satisfaction, and performance. They found that the credibility of the feedback giver did not impact upon self-efficacy significantly, but those receiving feedback from a high credibility source rated their satisfaction higher than their interactions with low credibility sources. Performance was not affected until three weeks after the interaction where those receiving feedback from high credibility sources performed better than their peers. Despite the limitations of this study in regard to its use of actors rather than real medical professionals in authentic settings, their results are indicative of the significant impact that perceived credibility has upon students’ perceptions of the feedback message. In the present study, credibility was found to be a major theme within learners’ articulation of their feedback and learning behaviours, relating closely to the educational relationship they had with their supervisors.

Knowles (1975, p. 15; 1984, p. 12) suggested that as learners mature they desire to learn more for a particular reason or need, they become ‘self-directing learners’ as opposed to ‘reactive learners’. This maturation effect also impacts upon feedback recognition. Murdoch‐Eaton and Sargeant (2012) conducted a mixed methods study (focus group and questionnaire) on 68 students across five years of study at one UK medical school. They found that junior students preferred positive self-verifying feedback whereas senior students preferred corrective informal feedback. The learners in the present study could be classed as junior students, embarking upon their first clinical placement experiences which can be a transformative experience for many in which their learning and feedback needs evolve (Treadway and Chatterjee 2011). Their stage of learning was an important consideration when exploring their learning and feedback behaviours whilst on clinical placement, having a direct impact upon their learning priorities and engagement with supervisors.

Motivation and the level of interest in a task have also been identified as key influencers in feedback interactions and behaviours. Some evidence suggests that to protect self-esteem learners ‘switch-off’ to the feedback, therefore limiting its effect upon performance (Kluger and DeNisi 1996; Higgins 1997). This is a form of self-perception theory called regulatory focus theory which explores how motivation for specific tasks influences feedback responses (Watling et al. 2014). There was evidence that learners’ regulatory focus may have some impact in the present study but was deemed unsuitable as an explanatory framework, whereas learning culture and contextual factors were more likely to significantly impact upon responses to feedback (Watling et al. 2012b; Watling et al. 2014).

Surrounding the factors impacting upon the learner’s perception of the feedback message is the impact of culture and context. Watling (2014) explored this impact in their short thesis of collected studies, aiming to understand how learners and their learning environments interacted with the feedback message and subsequent interpretation. In one of their studies, Watling et al. (2012a) identified how learning cues (information points) influence how the learner perceives feedback; examples are given including: learning priorities, supervisors, and patient responses. They recommended that: “To win a learner’s attention and become influential, feedback must survive a critical judgement of its credibility” (Watling 2014, p. 125). The summary of their thesis outlined the argument for a feedback model which “considers both the individual learner and the learning culture as essential and inseparable elements of the process.” (Watling 2014, p. 127). A social cognitive view was adopted for the present study in an attempt to directly consider these issues; situational and contextual influences were identified as a standalone theme in Chapter C2 as well as a component in feedback behaviours, filling a gap identified by Watling et al. (2012a).

Boud and Molloy (2013) encouraged researchers to consider how students use feedback for future learning to truly understand the effectiveness of delivered feedback. However, the link between feedback and its use for improving performance in specific assessments has been difficult to establish (Jonsson 2013). In fact, there are studies that indicate students may not engage, or have the tools to engage, with received feedback that is written or must be collected and stored (Sinclair and Cleland 2007; Furnborough and Truman 2009). Zimbardi et al. (2017) attempted to challenge these assumptions by using an online system to collect data on given feedback and the extent to which it was engaged with by 2048 higher education students. They measured feedback engagement by how many times students accessed their feedback and for how long, comparing this to subsequent academic assessment performance. They found that students who opened their feedback reports more frequently and viewed them for longer than their colleagues performed better in assessments. Their results were the first to empirically measure feedback use to this extent but neglected to assess the many aforementioned underlying mechanisms and influences at play in feedback interactions (Van de Ridder et al. 2015).

These factors have plagued feedback interactions in all learning and teaching settings, creating a disparity between the transmitted feedback message and what is understood, leading to student dissatisfaction with feedback (Murdoch‐Eaton 2012). The conceptualisation of the feedback message is important, it relates to an individual’s personal beliefs and understanding about the feedback phenomenon (Marton and Pong 2005; McLean et al. 2015). Nicol and Macfarlane‐Dick (2006) expanded upon this point and suggested that to understand student perceptions of feedback, they must be situated in a centralised and active role in the feedback process. 

Feedback has been conceptualised mechanistically in previous research, representing a one-way didactic system of transmission from the teacher to the learner, this model is generally viewed as ineffective for optimal learning (Murdoch‐Eaton 2012). Dialogic approaches have been encouraged in all areas of medical education, but so far only the ‘educational alliance’ model reconceptualises feedback as a true collaborative effort (Bowen et al. 2017). Their position is supported by Watling et al. (2014) who recommended that the learning culture in medical education should encourage more trusting learner-supervisor partnerships where both parties’ goals are co-created and aligned. Regardless of this recent proposal, a practical method of faculty development to give feedback in this way has not yet been tested. Additionally, despite feedback having a moderate positive effect for skills outcomes in simulated procedural skills training, there is little conclusive evidence about the underlying mechanisms and theories underpinning optimal feedback practice (Hatala et al. 2014). 



[bookmark: _Toc500319314]A1.2 Self-Regulated Learning Theory

“Self-Regulated Learning (SRL) is a multidimensional process incorporating a set of inter-related and contextualised thoughts, actions, and feelings that a person strategically uses to reach personal goals” (Cleary et al. 2013, p. 466). SRL theory views the learner as the active participant responsible for driving their thoughts and actions towards their goals. Artino Jr et al. (2015, p. 155) expand on this, “SRL is not a mental ability, including intelligence, nor is it an academic skill, such as reading proficiency; instead it is a set of processes requiring a proactive learner.” Since SRL was first established as a concept by Zimmerman and Pons (1986) it has become an important framework, primarily in educational psychology, for studying learning and behaviour from the emotional and cognitive perspectives (Panadero 2017). The consensus is that the most effective learners are the most proficient self-regulators (Zimmerman and Schunk 2011). Others have attributed SRL to be a critical determinant of academic success (Fuchs and Fuchs 2003; De Corte et al. 2011). SRL is recognised as a concept relating to lifelong learning and reflexivity in the health professions (Embo et al. 2014; Brydges et al. 2015).

More widely, SRL frameworks have been used to understand mechanisms underlying how individuals regulate their learning, mainly in medical, mathematics, health psychology, and sports performance contexts (Kitsantas and Zimmerman 2002; Carey et al. 2004; Labuhn et al. 2010; Durning et al. 2011). In education, the implications of SRL are extensive. Key indicators of educational attainment (e.g. self-efficacy and behavioural regulation) are core tenets of all models of SRL, which in turn have made interventions targeting SRL processes successful in improving academic performance (Panadero 2017). As SRL can be developed with guidance, feedback, and practice, teachers should themselves be aware of their own SRL and how they can create environments for developing their students’ SRL at different stages (Zimmerman and Kitsantas 2005; Moos and Ringdal 2012). However, teacher supported SRL interventions are scarce and there are currently no guides available for implementing faculty strategies to create SRL supporting environments (Brydges et al. 2015).

Despite the many models of SRL, some key characteristics and features endure across different fields of study and methods of inquiry (see Figure A1.2). The major theories of SRL describe the process of self-regulation as a cyclical feedback loop; there are processes and sub-processes an individual goes through as they perform a skill that continuously loop back to inform their subsequent performance (Winne and Zimmerman 2001; Carver and Scheier 2004). Motivation is another core concept, SRL theories include motivation in an attempt to understand why learners approach certain activities using specific SRL strategies (Pintrich 2000). Motivational beliefs can provide insight into how confident a learner is, if they enjoy certain activities more than others, and their perceptions of why they are successful or not, all of which can be acted upon by teachers (Cleary et al. 2013, p. 466). SRL theories view learners engaged in self-regulation as operating according to strategies and goal-directed behaviour, towards which they focus their efforts (Schunk and Zimmerman 2012). Learners are able to use goals to dynamically assess their progress and adjust as necessary, and when achieved they can act as motivators for further SRL behaviours (Cleary et al. 2013). The final common feature is the process of self-monitoring which involves the active checking of their own cognitive processes and using that as feedback leading to improved SRL processes (Sitzmann and Ely 2011; Artino Jr et al. 2015).
[bookmark: _Toc487445394][bookmark: _Toc487455221][bookmark: _Toc500319532]Figure A1.2 The four common core concepts of SRL theories in the educational literature. Information from Cleary et al. (2013).


[bookmark: _Toc500319315]A1.2.1 SRL and Feedback

There is an established relationship between feedback and SRL in educational research and practice (Butler and Winne 1995; Hattie and Timperley 2007). Feedback supports the underpinning processes of SRL and is considered essential to its development in pre-clinical training (Hirsh et al. 2007; Murdoch‐Eaton and Sargeant 2012). In medical education, both concepts have separately been linked to increased academic and clinical performance (Datta 1994; Myhre et al. 2014). Medical students and professionals are encouraged to self-regulate their learning and seek feedback through constant reflection and monitoring to address gaps in their knowledge (Worley et al. 2016). 

Hattie and Timperley’s (2007) conceptual model of feedback provides a guide for enhancing learning, they suggest that feedback works at four levels – self, task, process, and self-regulation - describing ‘self-regulation’ and ‘process’ as the most crucial. They argue that educators should “create a learning environment in which students develop self-regulation and error detection skills” (2007, p. 87). Researchers have recommended that medical undergraduates should receive SRL learning supports, leading to the development of important related professional competencies including self-assessment, reflective practice, and self-efficacy (Glass et al. 1972; Eva and Regehr 2005; Embo et al. 2014). Feedback can provide learners with information on their SRL behaviours related to specific skills and can give them the tools to improve their performance in the future (Hattie and Timperley 2007). A synthesis of these concepts has been encouraged by experts in the field, citing feedback as a catalyst to SRL (Butler and Winne 1995), yet no research exists in which they have been successfully combined and utilised in medical learning contexts.

[bookmark: _Toc500319316]A1.2.1 Perspectives on SRL - A Social Cognitive View

The core concepts of SRL can be viewed from different theoretical perspectives that inform their methodological use and interpretation when put into practice. Schunk and Zimmerman (2012) and others (Sitzmann and Ely 2011) identified a full range of perspectives in their reviews, the most prevalent were: information processing theories, constructivist models, and the social cognitive view. 

Information processing theories of SRL stem from control theory which was primarily used in cybernetic engineering (Carver and Scheier 1981). These theories are used to understand cognitive functioning; practitioners adopt the view that learners have a cyclical feedback loop which triggers processes in an ‘if-then-else’ structure in response to stimuli, leading to the development of multiple strategies called ‘schema’ (Winne and Zimmerman 2001; Artino Jr et al. 2015). Despite the recent move to consider social influences, these models remain limited to positivistic approaches of assessing SRL (Winne and Hadwin 1998). They have been useful in e-learning contexts but would be problematic in this study where authentic learning environments and social effects were key features for consideration.

From the constructivist perspective, SRL is embedded in social contexts meaning that the behaviours learners attempt to regulate are directly influenced by contextual factors, including: social norms, community pressures, and self-identity (Rogoff 1990; Lave 1993; Paris et al. 2001). In practice, researchers using this perspective treat SRL behaviours in one context as independent from those behaviours whilst in another context, they aim to explore environmental and social supports to encourage SRL (Butler and Cartier 2004). This practice is closer than information processing to the aims of this study in that it situates SRL in social contexts and explores their impact. Although SRL transfer is an important factor to consider, the strict context specific view of constructivism is not compatible with the aims of this study.

The most established model of SRL is from the social cognitive view. From this perspective, SRL is characterised as the collection of contextualised cognitive processes and actions an individual uses to achieve a particular goal (Bandura 1986; Zimmerman 1989). It views SRL as situated in and across social contexts influenced by personal, environmental, and behavioural factors in a developmental structure (Torre and Durning 2015). This structure describes the learner moving from social influences on SRL where behaviour is modelled by observing others, to their independent performance of skills, and eventually to their modification and mastery of their behaviours using SRL strategies (Schunk 2001). 

From the social cognitive perspective, SRL is viewed as a contextualised skill which can be developed in any individual over time with structured support and practice (Graham and Harris 2009). There is evidence that supports this view, suggesting that SRL behaviours vary over contexts in response to comparable tasks (Hadwin et al. 2001), reflecting the complex contexts in which medical and clinical education occurs (Bleakley et al. 2011). Contextual factors affecting students’ SRL behaviours and performances can be better understood using this SRL theoretical lens, as opposed to focusing on deficit models of academic learning which eliminate the impact of important social cognitive factors (Cleary et al. 2013).

This study adopts the social cognitive view of SRL because of the importance it affords to the influence of social and contextual factors whilst also considering cognitive factors that are inextricably linked to the individual and environment. This model is the most widely studied in medical education and provides the foundation of the cyclical nature of SRL used in this study, and leading directly to the use of SRL microanalysis (Cleary et al. 2013).

[bookmark: _Toc500319317]A1.2.2 Models of SRL

Two key reviews of SRL theoretical models have been conducted in the last two decades that have identified and critiqued the prevailing models used in the literature, indicating that there is no universal model used across research disciplines (Puustinen and Pulkkinen 2001; Panadero 2017). Thus careful consideration of which SRL model to use in this study was crucial. The three most prevalent models in the literature are outlined here: (1) Boekaerts’ dual processing model (Boekaerts 1996) (2) Winne and Hadwin’s metacognitive model (Winne and Hadwin 1998, 2008) (3) Zimmerman’s three phase cyclical model (Zimmerman 2000a).

Boekaerts’ work focused upon SRL related goals and what processes learners use to engage in goal directed behaviours, mostly in the context of clinical psychology (Boekaerts 1988, 2011). Boekaerts’ final dual processing model was developed from the earliest model which organised SRL components around cognitive and motivational factors, this was then used as a platform to further understand domain specific SRL and create educational interventions (Boekaerts 1996; Panadero 2017). Their dual processing model views the student’s evaluation of the task as the main influencer on their choice of goal pathway; these two pathways are the ‘growth pathway’ or the ‘wellbeing pathway’ (Boekaerts and Cascallar 2006). Students who perceive a task to align with their personal goals and perceived ability follows the growth pathway which brings about positive emotions and a developmental approach. Tasks which may threaten the student’s self-perception lead them onto the wellbeing pathway where they are concerned with using protective strategies. These pathways are emotionally driven so crossover between pathways is likely. The dual processing model has been empirically supported and measurement tools have been validated using the model as a foundation (Boekaerts 2002; Boekaerts and Corno 2005). 

In the context of this study, Boekaerts’ model would have been useful in conceptualising and identifying students’ motivational and emotional strategies for learning. This perspective could have been helpful in understanding SRL goal-directed behaviour in relation to supervisory relationships. However, this model has typically been used in primary and secondary education contexts, concentrating on purely academic learning activities including writing performance and mathematical problem solving (Vermeer et al. 2000; Boekaerts and Rozendaal 2007). As this study focuses on both clinical skills and academic SRL behaviours, Boekaerts’ model lacks the granularity of SRL strategies to fully explore the spectrum of activities students might engage in across classroom and workplace contexts.

Winne and Hadwin’s model of SRL differs from Boekaerts’ model in that whilst motivational and goal directed behaviours are key foundations, they consider the learner as active participants in SRL behaviours through a focus on metacognitive learning strategies (Winne and Hadwin 1998, 2008). Winne (2011) described SRL in academic learning contexts using four open linked phases within a feedback loop. Firstly, learners identify the task, they set goals and plans related to the task, and then they perform the strategies needed to achieve their goals and plans. Finally they metacognitively adapt to perform better in subsequent attempts. Learners monitor their cognitions and performance in relation to both internal and external factors, including teacher feedback and assessment criteria, which precede task identification and planning activities. This feature would be advantageous in the present study as it explicitly considers the interplay between internal and external factors. The model has been reviewed and tested with some success in the context of e-learning and has provided useful insights into how student self-regulate their online learning using simple trace logs and more complex activity tracking tools (Winne et al. 2010).

Despite the advantages of the metacognitive model, it was developed from the information processing theory and retains characteristics which view SRL as transactional behaviours as opposed to situated in social contexts (Winne and Hadwin 1998; Panadero et al. 2016). Additionally, the model neglects emotional regulation over a brief mention of motivational beliefs (Panadero 2017). This model would hinder the exploration of self-efficacy which plays an important role in the social cognitive view of SRL as well as within medical education (Turan et al. 2013), thus it would not have been appropriate for the objectives of this study.

[bookmark: _Toc500319318]A1.2.3 Zimmerman’s Three-Phase Cyclical Model

Work on the social cognitive model led to the development of Zimmerman’s SRL model (2000a) which depicted SRL cyclically in three phases forming a feedback loop consisting of forethought (prior to the task), performance (during the task), and self-reflection (after task completion) (See Figure A1.3). Forethought processes influence performance processes and performance processes influence reflection processes in a cyclical manner. Most crucially, the self-reflection phase directly influences the forethought phase creating the cyclical feedback loop to inform subsequent learning and practice (Zimmerman 2000a). These phases are discussed below outlining the most prevalent SRL processes in the literature, and thus were considered for exploration in this study.
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[bookmark: _Toc487455222][bookmark: _Toc500319533]Figure A1.3 Zimmerman’s three phase cyclical model of SRL with corresponding processes, information from Zimmerman (2000a) and Cleary et al. (2014).

A1.2.3.1 Forethought Phase

Using the example of a student performing a clinical skill, the forethought phase involves setting goals and the planning of strategies for the procedure (task analysis). This phase also involves establishing motivational beliefs in relation to the specific task. The learner sets specific or general goals to strive for particular outcomes in their task performance (to successfully catheterise the patient within 15 minutes) and chooses strategies and techniques which will help achieve their self-set goals (e.g. “I will prep the area using a sterile technique quickly and efficiently and maintain this throughout the procedure”). 

Goal Setting is the first SRL process in task analysis and involves choosing an outcome to be used as a measure of performance towards which the learner dedicates their efforts. It is linked to the self-reflection stage in that the outcome is measured against whether the goal is reached or not, whereupon changes can be made which inform how future goals are set. It also relates to the performance phase; goals can be monitored during performance to measure progress towards attaining them and individuals may alter their performance in real time according to that progress. Zimmerman (2002) identified two types of goals relevant to SRL: process and outcome. Process goals are set in relation to specific components of performance, as opposed to overall results which are the object of outcome goals. A mix of these are encouraged at all levels of development, although process goals are particularly encouraged when first learning a new skill before moving onto predominantly outcome goals when mastery is reached (Dweck 1986). Increases in self-efficacy may also occur when goals are achieved, this boost may also reciprocate in giving confidence to the goal setting process for the future, leading to more longer-term and ambitious goals (Schunk 1990).

Strategic Planning is the second major process in task analysis and describes how the learner chooses their approach to the task. These tactics are specific to the task and contextual demands on the learner at that time (Zimmerman 1989). These plans may include specific SRL processes in the subsequent stages of the cyclical loop; visualisation may be a pre-defined strategy, or monitoring and recording of information may be purposefully collected to be evaluated in the final phase. The evaluation of the performance can then be used to inform future planning and strategy. Learners who are able to successfully develop strategies using regulatory processes are often more successful in academic performance than those who do not actively use strategic planning (Kitsantas and Zimmerman 2002).

Self-efficacy is a key component of Zimmerman’s model in motivational beliefs and is associated with academic achievement and motivation (Pajares and Schunk 2001; Turan et al. 2013). Self-efficacy can be defined as an individual’s motivational belief about their ability to perform a specific task or behaviour to a desired competency level (Bandura 1986). This is a contextualised belief which is variable across different iterations across the skill (Bandura 1997). Students with high self-efficacy have been found to seek feedback more readily than students with low self-efficacy (McSwiggan and Campbell 2017). Since the 1980s the importance of self-efficacy has been recognised in ensuring the success of academic interventions, which is of importance to this study (Schunk 1981). In the medical education context, Turan et al. (2013, p. 1313) recommended that “medical teachers and researchers should direct more attention to the study of medical students’ self-efficacy beliefs”. Self-regulation and self-efficacy can have a significant impact on academic achievement, and previous research has identified correlations between the two constructs (Bidjerano 2005; Bouffard et al. 2005). Given the importance of this process and its predictive power of other concepts in medical education learning, perceived self-efficacy is measured separately in this study but alongside a tool that measures overall SRL capacity. This has two purposes: to provide a better validated measure to compare SRL capacity to and to test its predictive validity, and to better understand how learners’ self-efficacy beliefs change in response to (1) an intervention and (2) over time.

A1.2.3.2 Performance Phase

During a skill, proficient self-regulators are able to actively monitor and control their behaviours and cognitions and make adjustments where necessary (self-control). They are also able to implement their strategies set out in the forethought stage and monitor their progress accordingly (self-observation) using processes and techniques, including meta-cognitive monitoring and self-talk (Cleary et al., 2014). This typically manifests as a form of constant checking and adjusting (“I’m not going quickly enough, I’ll speed up” or “I forgot to ask about the patient’s living situation, I’ll make a note to ask them before they leave”).

Self-control is a sub-process of the performance phase which includes four regulatory processes: self-instruction, imagery, attention focusing, and task strategies (Zimmerman 2000a). Attention focusing is of interest to this study as it involves how learners concentrate and filter internal and external influences (Zimmerman 2000a, p. 19). Thus, studying this particular process allows for the exploration of the effect of personal and contextual factors upon learning, an important consideration for those adopting the social cognitive view. Environmental cues affecting the attention may influence the strategic planning stage, employing a specific attention focusing strategy to lessen the impact of the cue if it is detrimental to performance.

Meta-cognitive monitoring is the key process in the performance phase. Learners use it to monitor their regulatory processes not only during the task but across all phases (Dinsmore et al. 2008). It was developed as a tool for controlling thoughts in a self-regulation context after originating in the philosophy and psychology fields (Baker and Brown 1984). Using metacognitive monitoring, learners are able to gather information for their internal feedback loop which informs the other regulatory processes and consequently performance adjustments. The learner may regularly check to ensure they are maintaining a sterile field throughout a procedure by regularly questioning themselves: “am I being careful not to contaminate the field? Should I slow down to make sure?” The learner interprets internal feedback gathered from within using monitoring processes or from external sources to help refine their performance (Cleary et al. 2012).

A1.2.3.3 Self-reflection Phase

The self-reflection phase involves the learner using internally and externally generated feedback to evaluate the success of their employed strategic plan (self-judgement), why it was successful or not, and how they can improve their performance for next time (self-reaction) (Cleary et al. 2013). For example, the student notices that their aseptic technique wasn’t perfect, on which the teacher also gave feedback on, the student recognises that they are responsible for the error in their performance and decides to prioritise this goal for their next attempt. 


Causal attributions are the reasons learners believe caused their performance outcomes. It is an important self-judgement process which has been studied in educational and sporting contexts (Schunk 1990; Kitsantas and Zimmerman 2002). Attributions which are correct can have a significant impact on future performance because they help to identify faulty regulatory processes, although inaccurate attributions have the opposite effect of reinforcing these maladaptive behaviours (Weiner 1979). Learners may attribute their performance to internal and external factors that are controllable or uncontrollable. Controllable attributions that can be actioned by the learner have been linked to individuals with higher SRL capacity (Dweck 1986). Understanding who or what is in control of a learners success is important in this study to understand the underlying factors which support or hinder the development of SRL in medical students across contexts. 

Adaptive inferences are the changes made to performance based upon information gathered by the preceding regulatory processes in self-judgement (Zimmerman 2000a). This self-reaction phase activity encompasses all the points at which modifications are made in the cyclical feedback loop leading to enhanced performance for learners who make positive adaptions at this crucial point in the model (Zimmerman and Martinez-Pons 1992). ‘Defensive inferences’ occur when a learner wishes to protect themselves from dissatisfying experiences where their self-perceptions may be challenged or are found to be false, therefore limiting SRL improvement (Zimmerman 2000a). This crucial process was a focus in analysing students’ SRL processes in this study and was directly explored using qualitative methods.

[bookmark: _Toc500319319]A1.2.4 Relevance of the Model in the Medical Education Context

A proficient self-regulated healthcare professional is able to: accurately self-assess their performance using monitoring and evaluation, to critically reflect in understanding their own behaviours, and is independent in pursuing continued professional development goals (Cleary et al. 2013). SRL support is essential in training healthcare professionals in the development of professional competencies including reflective practice, self-assessment, and self-directed learning (Patel and Dauphinee 1985; Zimmerman and Lebeau 2000; Duffy et al. 2008; White et al. 2010; Embo et al. 2014). A significant body of SRL research within various disciplines articulates the concept with theoretical pedigree (Pintrich 2000). However, this is relatively new in health education research (Durning et al. 2011; Brydges et al. 2015). SRL applied theory has been of interest to medical education researchers aiming to identify SRL processes in diagnostic decision making and procedural skills performance (Cleary and Sandars 2011; Cleary et al. 2014). The studies highlight the need for health professionals to be self-regulating in response to the complexity and constantly changing culture of the medical profession (Bjork et al. 2013; Lucieer et al. 2015). Undergraduate medical students have been identified as a group in need of support in specific domains of SRL, including: self-efficacy, decision making, goal setting, and self-directed learning (Jennings 2007; Turan et al. 2013; Klemenc-Ketis and Kersnik 2014). Assessment and feedback is critical in identifying students’ SRL support needs, informing both the development of appropriate learning skills for advancing in health education and the acquisition of relevant knowledge and skills to deliver effective future medical practice.

Zimmerman’s SRL model was adopted in this study as it is generally aligned with key objectives in medical education (Cleary et al. 2013). The social cognitive model views SRL as a contextualised skill which can be improved through taught practice (Bandura 1986). This relates directly to the complexity of contexts in which medical education is situated, including the clinical environment (Bleakley et al. 2011). This model of SRL is relevant for medical education as it allows for the specific measurement and improvement of SRL processes relevant for clinical practice (Cleary et al. 2013). The emphasis that the social cognitive perspective places on the role of the environment echoes the previous point; vicarious experiences, the observation of others in a learning environment, play a significant part in the social construction of knowledge purported by this theory (Schunk et al. 2008). Similarly, the effects of context and environment in medical education are significant, and have been found to impact upon SRL behaviours in clinical skills (Eva 2003; Kennedy et al. 2009). Consequently SRL interventions which have adopted contextual and task specific strategies have been more effective, meaning that a learner is taught both within the context that the skill is performed and that they are given unique practical strategies related to each specific skill (Cleary et al. 2013). In this study, the intervention method (microanalysis) used task specific strategy information collected in context to maximise this effect. 

Most crucially, the cyclical nature of the model combines strategy use, motivation, and metacognition which address key underlying concepts in medical education (Cleary et al. 2013), and in this study: What do learners do to regulate their feedback behaviours? Why do learners engage in adaptive or maladaptive learning behaviours? How do they approach, monitor, and reflect upon their clinical learning? This SRL model has helped to achieve empirical significance when used in SRL interventions (Schunk and Swartz 1993; Zimmerman and Kitsantas 2002). More widely, this model has been applied in many fields including clinical skills interventions (Cleary and Sandars 2011; Cleary et al. 2014), athletics (Cleary et al. 2006; Gano‐Overway 2008), mathematics (Kramarski and Zeichner 2001; Labuhn et al. 2010) and education (Soederberg Miller and West 2009). 

Zimmerman’s model is multi-phase in that there are several defined elements of SRL that are temporal in nature and feed into each other (pre-performance, during, and post-performance). A multiphase method was used in this study aiming to empower students’ SRL, this multiphase approach has led to improvements in SRL, motivation, and achievement in other contexts compared to single phase approaches (Schunk and Swartz 1993; Zimmerman and Kitsantas 1997; Schunk and Ertmer 1999; Cleary et al. 2006). This is perhaps due to the cyclical model allowing for reflective change based upon information collected in earlier phases informing subsequent attempts (Zimmerman 2000a) For this study, adopting this perspective meant that each phase was studied both independently and as part of overall SRL behaviours in terms of what impacts upon them, as is explored qualitatively in Chapter C2. 

[bookmark: _Toc500319320]A1.2.5 Assessing SRL

Assessment and feedback is critical in identifying students’ SRL support needs, informing both the development of appropriate learning skills for advancing health education and the acquisition of relevant knowledge and skills to deliver effective future medical practice. Those wishing to assess SRL in practice and research have an extensive toolkit of subjective and objective measurement tools to choose from (Zimmerman and Schunk 2011). These include: teacher rating scales (Cleary and Callan 2013), think-aloud protocols (Azevedo et al. 2007), SRL MicroAnalysis (SRL MA) (Cleary et al. 2014), and online trace logs (Perry and Winne 2006). The most heavily used methods are the self-report questionnaire and SRL MA (Pintrich 1991; Cleary 2009; Gagnon et al. 2016). 


The popularity of questionnaires may be linked to their ease of repeated use and relatively well-established link to academic success (Morrison 1993; Cleary and Chen 2009). However, along with most of the above measures, questionnaires rely on the individual making an accurate self-assessment of their skills and abilities – proven to be notoriously poor in professions education (Ward et al. 2002). In this regard, Davis et al. (2006) in their systematic review found that physicians had very limited insight into their own knowledge and skills, despite their critical role in determining effective medical practice and compliance to professional requirements. It is important to mention that questionnaires are usually used to assess SRL more generally across large samples rather than to provide conclusive evidence about specific SRL behaviours (Artino Jr et al. 2015). 

There is an increasing number of researchers who recommend that SRL should be measured using multiple assessment methods. Cleary et al. (2015) examined the convergence between SRL MA, a self-report questionnaire, and achievement measures. There was a significant convergence between SRL MA and self-efficacy and achievement but not with self-report measures. In the present study, SRL MA was not used to provide generalisable results but as a way to gather information for SRL feedback, self-report measures were used to assess SRL across time points and to provide sampling criteria for interviews and focus groups. The goal of SRL assessment was not convergence but to indicate how students’ SRL capacity scores, impacted upon by the different feedback methods, influenced their actual learning behaviours as they transferred into clinical placements.

Validated self-report questionnaire tools measuring SRL that have been used most commonly in the literature include the Motivated Strategies for Learning Questionnaire (MSLQ) and the Short Self-Regulation Questionnaire (SSRQ) (Pintrich et al. 1993; Neal and Carey 2005). Cho et al. (2017) found a relationship between SRL measured through the MSLQ (Pintrich et al. 1993), academic and clinical success, and life-long learning, in a sample of medical students. However, the MSLQ has not yet been psychometrically validated in UK medical education contexts and despite being based upon a social cognitive learning theory, it does not cover all of the cyclical processes of SRL, focusing instead on forethought and performance phases. 


The Self-Regulation Questionnaire (SRQ) is a tool used to assess SRL in community and educational settings. This is a 63-item questionnaire developed by Brown et al. (1999) based upon the seven phase model of self-regulation proposed by Miller and Brown (1991). Researchers initially found that the SRQ reliably measured self-regulation, showing high internal consistency (Cronbach’s Alpha = 0.91) in a sample of community respondents (Umberson 1995). Carey et al. (2004) further investigated the SRQ’s factor structure and internal consistency. A one-factor solution emerged, retaining 31 of the 63 original items, and showing high internal consistency (Cronbach’s Alpha = 0.92). This Short Self-Regulation Questionnaire (SSRQ) highly correlated with the original 63-item SRQ (r = 0.96). A follow-up psychometric analysis showed the emergence of two distinct factors, ‘Impulse Control’ and ‘Goal-Setting’, with an overall internal consistency of Cronbach’s Alpha = 0.86 (Neal and Carey 2005). This analysis concluded that further research was needed to explore the factor structure of the SSRQ. The SSRQ has been used to assess SRL behaviour in the disciplines of psychology, sociology, and education. (Umberson 1995; Prince et al. 2005; Morgan 2006; Pichardo et al. 2014; Gavora et al. 2015), leading to different theoretical models and factor structures.

Most studies have used the SSRQ to measure self-control behaviours in relation to alcohol consumption and psychological wellbeing, as was the original intended function of the SRQ (Carey et al. 2004; Potgieter and Botha 2009). Prince et al. (2005) tested the hypothesis that SSRQ scores predicted psychological well-being in a sample of physicians and conducted a factor analysis of the SSRQ. The final model included 19 of the original 31 items, loading onto a one-factor solution. The authors commented that “the absence of other conceptually relevant measures of general self-regulation warranted the use of this single factor” (Prince et al. 2005, p. 316). Only one study to date has used the SSRQ to measure self-regulation in medical undergraduates, with the aim of predicting rates of burnout, as opposed to SRL for academic and educational development purposes (Gagnon et al. 2016). Whilst this study demonstrated the SSRQ was internally consistent (Cronbach’s Alpha = 0.92), the authors did not further investigate its factor structure and psychometric properties.

Like the MSLQ and all other SRL questionnaire tools, the SSRQ has not been psychometrically validated in UK medical education contexts. However, the SSRQ most reflects the SRL processes which are of interest in this study. The SSRQ was used to measure SRL capacity over three time-points (see Chapter B3), it was subsequently validated using exploratory factor analysis in Chapter C1.

[bookmark: _Toc500319321]A1.2.6 Self-Regulated Learning MicroAnalysis (SRL MA)

One approach to giving feedback on SRL in highly contextualised and authentic teaching environments is MicroAnalysis (MA) - a targeted questioning technique used to assess SRL processes (Cleary et al. 2012; Artino Jr et al. 2014a). The developers of the method go further and describe it as a “strategic, coordinated plan of administering context-specific questions targeting multiple cyclical phase processes as trainees engage in authentic activities.” (Cleary et al. 2012, p. 4). SRL MA is conducted in authentic contexts in real time and assesses SRL processes using targeted theoretically-grounded questions (Cleary 2011). It is important to note that SRL MA is a ‘state’ measure of SRL, meaning that the SRL approach used is specific to the individual, the context, and the task. This state aspect is how experts recommend SRL to be viewed (Zimmerman 2008; Sandars and Patel 2015). This technique was developed based upon Zimmerman’s model of SRL and is thus directly influenced by the social cognitive view (Bandura 1986; Zimmerman 1989). MA has been used to assess and improve performance in diverse contexts - from basketball free-throwing to medical standardised test taking (Cleary et al. 2006; Andrews et al. 2017). The psychometrics of the approach are generally robust (Cleary et al. 2012), but experts in the field have recommended taking a step further in explicitly applying theory to SRL MA practices in authentic learning and teaching environments (Cleary et al. 2016). Researchers suggest that this event protocol conducted ‘in the moment’ reduces response biases and issues relating to retrospective accounts of an individual’s behaviour (Cleary and Sandars 2011). This technique is conversational by design and allows facilitators to assess students’ SRL processes and to focus their feedback on improving SRL behaviours which has not yet been explored in the literature. SRL MA can be distinguished from other SRL assessment methods by several hallmark characteristics (Table A1.1).









[bookmark: _Toc487454812][bookmark: _Toc487456788][bookmark: _Toc500319507]Table A1.1 Unique aspects of SRL MA with descriptors. Information from Zimmerman (2000a); Labuhn et al. (2010); Cleary (2011).
	Aspect
	Description

	Theoretical grounding
	· Zimmerman’s model is used as a theoretical base, this is maintained by the remaining aspects in this table.

	Task specific questions
	· Assumes SRL is context specific and questions are designed to assess in one specific context.
· Produces fine grained SRL data situated in a specific context.
· The single measure items measuring one process at a time minimises aggregation and loss of contextual factors – as opposed to questionnaires using multiple items.

	Specific SRL processes
	· Questions in the protocol specifically target processes directly from the theoretical model.
· The wording of each question directly corresponds to the definitions of the processes being assessed. 

	Timing of application
	· SRL MA is a real time measure, this allows the interviewer to assess an individual’s cognitions and behaviours during a specific task.
· Questions can be linked temporally according to the 3 cyclical processes (before, during and after) precisely, unaffected by recall errors. This allows for better identification of these processes. 

	Recording verbatim and coding
	· The questioning style is brief and direct allowing for the prompt recording of responses, therefore minimising response bias.
· Responses can be coded into meaningful categories, then given feedback on immediately. 





Building upon this illustration, SRL MA can be classified as an “event focused self-report” approach (McCardle and Hadwin 2015, p. 46), meaning that the teacher can get an accurate and instant view of the participant’s SRL processes. Proponents of SRL MA argue that other self-report measures, including questionnaires, are limited by a number of factors, including: inaccurate recall of SRL processes, responses based on multiple contexts and experiences, report of desired rather than actual strategies/behaviours (Winne et al. 2011). SRL MA allows for the observation of the evolution of learner perceptions during tasks and between study sessions (McCardle and Hadwin 2015). A similar event measure known as ‘think-aloud’ protocols (Ericsson 2006) uses a similar framework and involves the individual verbalising their thoughts in real time to assess SRL in a specific task (Greene and Azevedo 2007). This type of protocol is vague and may misrepresent one’s thoughts when asked such a broad and singular question as “what are you thinking about?”, which is invariably used in this type of protocol (Bandura 1986). A framework of SRL MA questions used in this study, including the chosen sub-processes, can be found in Appendix 1.

SRL MA has been used to successfully assess SRL in the same field as the present study, specifically venepuncture in simulated clinical skills learning (Cleary and Sandars 2011). SRL MA’s integration into a mixed methods design, such as the present study, is supported by Cleary et al. (2012, p. 4) who advise that SRL MA is ideal to “compliment or supplement” the assessment of SRL. There is also a clear need for a contextualised protocol as environmental and cultural factors were explored in this study in relation to how the teachers used the feedback models. In addition to the uses and advantages of SRL MA outlined above, the use of the technique in this study was based upon on an emerging body of literature on psychometric evidence advocating its use (see B1.1.8).

There are some key limitations to SRL MA that mirror the advantages of the method somewhat. As the questions are task specific and cover all three phases of the cyclical model, the design, procedure, and evaluation process can be time consuming when done in authentic settings, as in this study (Artino Jr et al. 2014a). This is in contrast to self-report questionnaires which can be comparatively much more economical. In this study, SRL MA was not used to collect data to be analysed, it was used as a tool to assess SRL and give feedback and did not include questions on all sub-processes of SRL. This attempted to streamline the procedure along with the training provided. Artino Jr et al. (2015) identified that the SRL MA protocol can be intrusive and unnatural for both teachers and students, interrupting the flow of the skill and therefore influencing SRL behaviours. In this study, the protocol was piloted and refined to reduce these issues and the process evaluation discusses the intervention flow and impact (Chapter D1).


[bookmark: _Toc500319322]A1.3 Clinical Education

[bookmark: _Toc500319323]A1.3.1 Simulated Clinical Skills Training

Feedback in clinical education is integral to the development of effective clinical skills, competencies, and behaviours (Ende 1983). In simulated clinical education, feedback is a well-established tenet in the design of procedural skills programmes (McGaghie et al. 2010). Hatala et al. (2014, p. 252) suggested that simulated environments are ideal for feedback “as learners can rehearse the key physical movements, patients are not at risk, training can be structured to optimize learning, and faculty are usually present to supervise and directly observe skill acquisition.” Simulated clinical skills learning environments are also suited to the development of SRL using supervised approaches, here the teacher can identify key SRL processes affecting their students’ performances (Sandars and Cleary 2011). It is important to provide SRL support at this stage before students embark upon clinical placements where their learning is heavily influenced by contextual and social factors (Berkhout et al. 2015). SRL assessment approaches have been used in simulated clinical skills environments with some success, but they have not used feedback to explicitly enhance SRL processes (Cleary and Sandars 2011; Cleary et al. 2014). 

Simulation based clinical education is an important feature of procedural skills training in all healthcare professions trainees, regardless of their level (Passiment et al. 2011), and most undergraduate medical education programmes offer this type of training (Ker and Bradley 2010). Researchers suggest that simulated environments are ideal for providing effective feedback and are largely risk-free for the students. However, there are the social pressures of being observed in front of peers which can be a psychological risk, although trained tutors are available to observe, teach, and provide support during structured training sessions (Hatala et al., 2014). A recent systematic review supports this claim and has confirmed that feedback is generally effective and improves performance in simulation and helps prepare students for clinical work (Hatala et al., 2014). McGaghie et al. (2010, p. 55) also named feedback as one of the key components of successful simulated clinical skills education, although they do raise some issues in feedback, “Feedback standards and guidelines need to be developed so that instructor competence can be measured for this critical simulation based medical education skill”.

Feedback on skills practiced in simulation is often limited to the psychomotor elements of the procedure - task and process in Hattie and Timperley’s model (2007) - rather than on aspects of the self or SRL behaviours relating to the skill (Nestel et al. 2013). This means that students are being corrected rather than taught how to actively correct themselves in real-time. Approaches to assessment, such as the OSCE (Objective Structured Clinical Examination), worsen the issue as “the task is rarely incrementally rebuilt into the whole as it will be performed in clinical practice.” (Nestel et al. 2013, p. 142). Feedback facilitates the development of SRL in clinical education (Watling et al., 2012), but the research shows that instructors do not typically support learner’s SRL in clinical skills contexts (Brydges et al., 2015).

There are no studies which explicitly examine combined SRL and feedback support approaches in the educational literature, making the synthesis of these concepts in practice difficult to realise. Recent evidence has identified flaws in the implementation of good SRL practices in procedural skills training and research. Brydges et al. (2015) conducted a systematic review and meta-analysis on the effectiveness of interventions supporting SRL in simulation based training. They found that very few studies had used evidenced-based SRL support interventions, but that any SRL support was more effective than none at all. No studies in this review had measured SRL as an outcome or had considered how SRL learning transferred into authentic environments. This is an important consideration as immediate SRL benefits may not transfer to longer-term outcomes (Schmidt and Bjork 1992). This may stem from the view that SRL is an activity that precludes the teacher and allocates responsibility for SRL development to the individual learner (Miflin et al. 2000). Despite the expectation for students to self-regulate, many researchers believe that students do not have the tools to do so and use faulty strategies without being aware of them, which could transfer into different learning environments (Bjork et al. 2013; Berkhout et al. 2015). Worley et al. (2016, p. 77) recommended that “medical educators must assume responsibility, not just for designing environments that afford the opportunity for self-regulation, but also for providing support for the self-regulating processes”. 

Simulation is embedded within the Sheffield Medical School curriculum and is used at various different points to support students’ clinical skills and assessments. In this study, this setting was chosen as a structured context in which the two types of feedback models were used. This setting was chosen in particular as simulated environments are suited for effective feedback and that SRL supports could be used there to enhance skills learning. The training and delivery of the feedback models were integrated directly into the regular delivery of simulated clinical skills teaching so to explore the impact upon teachers’ practices in this authentic setting. This authenticity was also important for ensuring that all students received the same treatment in regard to the learning experience apart from the differences in feedback delivery.

[bookmark: _Toc500319324]A1.3.2 Learning in the Clinical Environment

Moving from preclinical or simulation to authentic clinical environments is a paradigm shifting experience for many medical undergraduates (Treadway and Chatterjee 2011; Dubé et al. 2015). Students going through this transition experience difficulties in adjusting their approach to the self-directed model that is required for successful clinical learning; often instead feeling stressed, useless, and uncertain (Radcliffe and Lester 2003; Seabrook 2004; Teunissen and Westerman 2011). Many attribute this to new learning and assessment demands or unexpectedly heavy workloads, leading to fatigue or even disengagement in extreme cases (Prince et al. 2000; Prince et al. 2005). This transition is first and foremost a process, after this uncertainly and turmoil most learners eventually gain confidence and adjust to their clinical roles, although it is clear that there are factors that help and hinder their progression (Dubé et al. 2015).

A key issue for learners transitioning into authentic learning environments is how they develop relationships with the supervisory team, whom are often incredibly busy and change frequently, creating instability for junior medical students (Hauer et al. 2012). Their challenge is to adapt to this environment in which particularly the culture may change, both within and across each rotation and may not always provide appropriate learning supports for their individual needs (O'Brien et al. 2007). Learning transfer both within and across rotations can therefore be impeded if the learner struggles in response to these changes, and they may find themselves defaulting to a base skill level at the start of each new rotation (Patel and Dauphinee 1985).

Cho et al. (2017) explored how 72 medical undergraduates’ SRL changed from preclinical to clinical learning environments using the MSLQ before and after the transition and found significant changes in goal orientation and metacognition. They suggested that the main factors impacting upon SRL were gender, previous clinical experience, and domain of first attachment (e.g. surgical vs. community). This study was the first to explore differences in SRL in the transition between preclinical and clinical contexts, providing a first look at what could be influencing SRL at this crucial point in medical education. However, these results were limited by the small sample size which was far less than the average yearly cohorts explored in the present study (n=237). Their use of the MSLQ as the sole measurement tool also limits what can be inferred from their results, more underlying mechanisms of change could be understood if the tool was used over more time points or in combination with qualitative methods. Despite these limitations much can be taken away from their insights which were of interest to the present study. They argued that because the process of learning in the clinical environment poses a number of challenges and potential disruption of consolidated strategies, assessing and filling the gap of SRL in the transitional phase is crucial to determining effective academic and professional achievements. They also recommend the use of interventions targeting SRL processes, particularly metacognition, to optimise learning before or during clinical placements. Interventions used in other contexts could provide some direction which include metacognitive supports and feedback (Cutting and Saks 2012; Chew et al. 2016). The present study tested this by providing explicit SRL support using feedback to explore whether this might have an effect over this transitional period.

Teaching in clinical environments for medical students tends to come most from the junior doctors, consequently, learners develop more collegial relationships with these doctors and take on small responsibilities to aid them, including paperwork or low-risk clinical skills tasks (Shahi et al. 2015). In the context of this study, learners on clinical placement were encouraged in the assigned learning outcomes to engage with the senior doctors and with core clinical competencies. A more detailed account of how this dynamic was explored from the students’ perspective can be found in Chapter C2. 

The contextual relevance of SRL development must also be considered in real clinical environments. Berkhout et al., (2015) conducted a qualitative study using semi-structured interviews with medical students on clinical placements to explore factors influencing their views of SRL. They found that students’ SRL was affected by personal, social, and contextual factors unique to the clinical environment, including developing relationships with staff and patients. They recommend that to better support students’ SRL, efforts should be made to increase their meta-cognitive awareness to better prepare them for authentic clinical situations. Other researchers also emphasise the importance of contextual factors for the development of SRL (Ben-Eliyahu et al., 2015; Sandars and Patel, 2015).

A1.3.2.1 Impact of the Clinical Placement Model

The type of clinical placement model may also have an effect on this transition and on learning behaviours. The model in which this research takes place is a Traditional Placement Model (TPM). TPMs are formed of many short blocks in different disciplines where students rotate around in groups (Ellaway et al. 2016). They consist of rotational blocks of weeks in which learners spend chunked amounts of time at different clinical placement providers, ranging from general practice to surgical specialities that exposes learners to a variety of disciplines and may inform their future specialisation choices (Holmboe et al. 2011). A need for this exposure originated in part from the report by Flexner (1912) that generated reforms in medical education. This report eventually led to a focus on expanding and diversifying the amount of clinical workplace experiences in medical training (Holmboe et al. 2011). There was and still is a need for increased and varied patient care experiences, Hauer et al. (2012, p. 699) state that: “medical students need rich opportunities to engage actively in the workplace to learn the practices, norms and values essential for their development into doctors.” Students are able to learn through authentic participation within these structured workplace environments by developing relationships with doctors and learning about cultural norms, working towards the shared goal of excellent patient care (Billett 2000; Bleakley 2006; Dornan et al. 2007).

Teaching from supervisors has a significant impact in clinical environments no matter what clinical placement model the learner is in. Supervision needs to be continuous over extended periods of time leading to the development of mutually beneficial relationships that can be difficult to achieve in TPMs (Wilkerson and Irby 1998; Archer 2010; Shahi et al. 2015). As a potential result, assessments of learners’ performance whilst on clinical placements could be completed by doctors who have not personally observed the students undertaking clinical skills or know little about them having not sufficiently developed a relationship (McLaughlin et al. 2009). In these instances, feedback may not accurately reflect individual learning needs of the students, leading to maladaptive performance changes or their rejection of the feedback (Barclay et al. 2005; De Cremer et al. 2005). Mazotti et al. (2011) compared learners perceptions of evaluations on TPMs and longer placements using surveys, they found that learners on TPMs perceived evaluations less favourably than their colleagues on longer placements. These issues may spill-over into how students deal with the transition into clinical settings at this early stage.

[bookmark: _Toc500319325]A1.3.3 Curricular Context of this Study

This study took place at The University of Sheffield (a UK medical school) and studied a target sample of 237 students over a 12 month period which spanned across two of their academic years (November 2015 – November 2016). Students were typically admitted into the medical school immediately following their secondary-school education with around 7% having completed prior qualifications at university level. Of this cohort, some were from widening participation backgrounds (5%) and of international status (7%). This cohort was found to be representative of the general characteristics of previous cohorts at the medical school. More detailed participant characteristics in relation to each part of this study are detailed in Chapter B2 and C2.

The full course is delivered over five years as an integrated hybrid curriculum split into distinct phases of study. Two academic years (phases 1 and 2a) are largely campus based covering clinical and medical sciences as well as introductions to basic clinical skills. They gain some clinical exposure during the first two phases but these are not structured workplace learning activities. In the third year (phase 2b), students undertake their first clinical placements where they are supervised and taught by clinicians from a wide variety of specialities as they progress through block rotations. Learning activities transition to more self-directed clinically based environments thereon into the second half of year three to year five.

The cohort in this study were followed from the beginning of year two to the end of mid-year three (September 2015 – November 2016). Students in year two experience largely lecture and small group tutorial learning activities as well as clinical skills training in simulated environments. They are assessed at different points throughout the year on their theoretical and practical knowledge and skills in the form of structured clinical skills assessments as well as written examinations towards the end of phase 2a. Students begin phase 2b with foundation clinical skills teaching specifically to prepare them for practicing these skills whilst on their first clinical placements.

The TPM for these specific students took the form of four clinical placement blocks of three weeks, each on a random allocation of medical and surgical placements. Students at this point in the course had some clinical exposure, largely in the form of primary care experiences. The difference from those early clinical placements and the block rotations was that the students were expected to take a more active role in their learning, primarily to begin to learn how to integrate into the workplace while practicing core clinical skills. These skills were core competencies and chiefly included: history taking, various examinations, inserting cannulas, and venepuncture. This learning in clinical environments was then assessed formally using Observed Structured Clinical Examinations (OSCEs), as was usual practice. The implications of these learning, teaching, and assessment structures are presented and discussed in Chapter C2.

[bookmark: _Toc500319326]A1.3.4 Faculty Development Interventions

Faculty development interventions are usually situated within programmes that take place in individual or group settings where health professionals gather to engage in activities designed to improve their skills and behaviours in teaching, research, or management (Steinert et al. 2016). Recent reviews have found that a growing number of medical schools worldwide have formal and unstructured faculty development programmes to improve teaching skills and pedagogical knowledge within their faculty (Steinert et al. 2006; Steinert et al. 2016). Steinert (2010) identified the different approaches that can be used for faculty development: peer coaching and feedback, formal courses and fellowships, vocational workplace learning, and through observation and reflection. Most programmes in health professions education focus on clinicians in the domains of skills acquisition and assessment of learners (Steinert et al. 2016). They are often rated highly in terms of: satisfaction, changing attitudes to teaching, and elicit some changes in subsequent practice (Steinert et al. 2006). Faculty development can encourage teachers to evaluate their own conceptualisations of teaching using a critical approach, leading to better learning and teaching outcomes (Trigwell and Prosser 1996). Consequently, when evaluating faculty development interventions it can be useful to explore the supervisors’ conceptualisations (ideas, beliefs, theories) of teaching in the classroom or clinical environment (Ross 2017).

However, there are some key issues in interventions used within faculty development programmes in terms of design, delivery, and evaluation that were considered in designing the intervention in this study to avoid their replication. Changing conceptualisations and motivations for teaching are rarely the aim of interventions or are evaluated as outcomes, despite the growing body of evidence which suggests these factors play a major role in health educators’ practices (O’Sullivan and Irby 2014; Ross 2017). Most studies employing faculty development interventions are usually quantitative in design and employ self-report surveys or other numerical outcome measures to assess impact (Steinert et al. 2016). Qualitative or mixed approaches are now recommended to better understand the mechanisms of change and specific processes that teachers go through and to better understand the underlying causes behind the success or failure of interventions (Drescher et al. 2004). Leslie et al. (2013) reviewed the literature on intervention design and found that very few studies used comparison or control groups, limiting the inferences that could be made about the effectiveness of those interventions. Steinert et al. (2016) and Leslie et al. (2013) recommended that faculty development intervention designs should be informed by a theoretical or conceptual framework. Understanding these factors, as well as conceptualisations of teaching practice, are key to faculty development and consequently impact upon student learning (Trigwell and Prosser 1996; Ross 2017).
 
Feedback is a popular focus of faculty development interventions to improve student learning and performance (Bahar-Ozvaris et al. 2004). Despite efforts to improve feedback delivery, a ‘feedback gap’ still exists where the teacher’s message is often misunderstood or not recognised by the student (Sender Liberman et al. 2005). This gap may be caused by unidirectional approaches where the teacher simply transmits the feedback message to the student with the expectation that performance will improve. Other factors also contribute, including varying credibility judgements where the student judges the feedback differently depending on how credible they deem the giver (Van de Ridder et al. 2015). Faculty development interventions rarely consider these limiting nuances within feedback training and delivery - a gap explored in the present study.

Training teachers to support SRL using feedback could provide opportunities for SRL development across the medical curriculum and in multiple learning environments, potentially leading to stronger educational alliances. Bowen et al. (2017, p. 9) suggested that there was a lack of attention to the causes of maladaptive feedback behaviours in faculty development interventions, suggesting that “Shifting focus to enhancing learners’ feedback literacy skills, to enable them to recognize and seek out feedback relevant to their own personal learning needs, would seem to be the key aspect of the educational alliance in need of attention.” 

The faculty development intervention used in this study (Chapter B1) aimed to adopt the best practice recommendations of the above literature as far as was possible. A theoretical framework (SRL theory) was used to inform the ‘active ingredient’ of the intervention, specifically SRL MA. Support was available throughout the training, delivery, and evaluation phase of the intervention. This also provided an opportunity to maintain a feedback dialogue with teachers, a key feature in successful faculty development interventions (Coomarasamy and Khan 2004). An in-depth evaluation was conducted for the intervention using qualitative methods involving interviews with the teachers that explored their motivations as well as their conceptualisations of teaching. The impact on the learners was also explored in this study, an evaluation method rarely used in the intervention literature (Steinert et al. 2016). This study compared responses from novice and expert level teachers and mixed them equally within the feedback conditions (SRLF and BPF) to compare both within and between-groups based upon these factors.

[bookmark: _Toc500319327]A1.4 The Research Aims, Objectives, and Questions

The purpose of this study was to explore the impact of two feedback giving models informed by SRL and best practice principles on medical undergraduates’ immediate and future learning and feedback behaviours. An explanatory sequential mixed methods design was used which involved the collection of quantitative data followed up by the collection of in-depth qualitative data (Ivankova et al. 2006). This study was formed of three linked phases: the design and planning phase, the intervention phase, and the follow-up evaluation phase. 

Scoping and systematic reviews of the literature were undertaken to determine the research problem and to identify gaps in the literature. Insights from these reviews led to the design of the research project and the development of the SRL informed feedback model for clinical skills teaching. Clinical skills teachers were recruited then trained depending upon their random allocation to the feedback models. This phase included the pilot study where both SRL and best practice feedback models were trialled and modified prior to the intervention phase.

These models were put into practice by the clinical skills teachers with a cohort of undergraduate medical students in the intervention phase of this study. The aim of this phase was to deliver the teaching using the feedback models, and to evaluate their immediate impact on the SRL capacity and self-efficacy beliefs of students and the practices of teachers.

The aim of the follow-up evaluation phase was to explore how the feedback models affected the learning strategies of students in authentic clinical environments. The SRL survey tool was also assessed and validated during this phase. Process and outcome evaluations were conducted to evaluate the mixed methods approach as well as the impact of the two feedback methods.







A summary of the objectives for this study are listed below:
· To develop and deliver feedback models informed by SRL and best practice principles to a cohort of medical undergraduate students in clinical skills teaching sessions.
· To explore the impact of the models on the teaching practices and perceptions of the clinical skills teachers.
· To identify how students’ SRL and feedback behaviours in authentic clinical learning contexts changed as a result of the different ways of giving feedback.
· To evaluate the use of the feedback models and the research project as a whole.

Tashakkori and Teddlie (2010) suggested that the mixed methods question should come first with smaller sub-questions answerable by qualitative and quantitative methods. Creswell et al. (2011) opposed this, and advised researchers to develop questions for the specific strands first which leads to a mixed methods question to address evidence from both strands. Thus, this design enables the researcher to answer specific questions from the individual strands and also questions which address the mixing of the strands. This reflects the approach used in the present study, the research questions are as follows:

· Quantitative phase – How does an SRL informed feedback model impact upon the SRL behaviours and self-efficacy beliefs of medical undergraduates in the immediate and longer-term, compared to a best practice feedback model?
· Qualitative phase – How have the different ways of giving feedback impacted upon longer-term learning strategies, and use of feedback for future learning, in both groups of students? How have the feedback models impacted upon the practices of the clinical skills teachers?
· Mixed – How do feedback models informed by SRL and best practice principles impact upon the immediate and longer-term learning strategies of medical undergraduate students from simulated to authentic clinical learning environments?


[bookmark: _Toc487456821][bookmark: _Toc487811201][bookmark: _Toc488147544][bookmark: _Toc488309156][bookmark: _Toc488930117][bookmark: _Toc489017331][bookmark: _Toc489447685][bookmark: _Toc490650172][bookmark: _Toc500319328][bookmark: _Toc500319534]Chapter A2: Self-Regulated Learning Interventions with Feedback - A Systematic Review

[bookmark: _Toc500319329]A2.1 Chapter Context

A scoping review was conducted which identified that there were no previous syntheses on SRL interventions using feedback in clinical skills, hence the need for a wider systematic review of the educational literature. The aim of this systematic review was to synthesise all available evidence on SRL interventions with a feedback component from all educational contexts and assess their applicability to medical education. There was no work examining the potentially significant effect of a focused intervention using SRL feedback in clinical skills or the wider educational context. These findings informed the purpose, objectives, and questions of the present study.

[bookmark: _Toc429988449]This review was originally conducted in April 2015 and was updated in July 2017 where three articles were added that had been published since the original review (Andrews et al. 2017; Cleary et al. 2017; Goudas et al. 2017).

[bookmark: _Toc429988450][bookmark: _Toc500319330]A2.2 Scoping Review and Systematic Review Aims 

A scoping review was conducted of the key texts relating to SRL and feedback, using basic search terms (Self-regulated learning AND feedback AND medical education). The purpose of this was to identify any existing syntheses to inform the systematic review; it also provided a valuable insight into the breadth of research which existed in the field (Sharma et al. 2014). This process also helped to identify the underpinning theoretical frameworks and methods used by practitioners when studying the relationship between feedback and SRL. 

There was little evidence that assessed the impact of SRL and feedback in clinical skills contexts, which was the original focus of the review. The decision was made to widen the scope to conduct a systematic review which included evidence from all educational contexts that studied SRL interventions using feedback. Research from other educational contexts provides excellent insights when making decisions about implementing educational interventions which incorporate feedback (Sandars 2015).

The main aim of this systematic review was to synthesise the evidence on SRL interventions using feedback from all educational contexts to evaluate their effectiveness and transferability to a medical education context. Moreover, to be able to explain ‘what works and why’ in their methodological approach to inform the present research design.

Aims of the systematic review:

· To inform the research questions, design, and methodology of the work presented in this thesis.
· To understand what SRL feedback interventions/practices were being used in all educational contexts.
· To determine what characteristics of SRL were focussed upon in the literature.
· To identify the underlying theoretical frameworks behind SRL feedback interventions.
· To analyse any further gaps in the literature and suggest further investigation.
[bookmark: _Toc429988451]

[bookmark: _Toc500319331]A2.3 Systematic Review Methods

[bookmark: _Toc429988452][bookmark: _Toc500319332]A2.3.1 Search Strategy

Three databases were utilised for this review, including: PubMed (MEDLINE), ERIC (via EBSCO), and PsycInfo (via Ovid SP). A list of appropriate search terms was utilised to effectively identify relevant literature using appropriate MeSH terms (Appendix 2). Published articles from January 1999 to July 2017 were included and update systems (Google Scholar alerts) were used to identify any new published articles while the review was in progress. Other relevant articles were found by the manual searching of reference lists within full text articles that were identified to be eligible for review. Relevant conference databases were searched  to identify research which may not have yet been published; this was done to guard against the possibility of the present review becoming irrelevant when completed (Sharma et al. 2014). Conference proceedings from the Society for Research into Higher Education (SRHE), the European Association for Research on Learning and Instruction (EARLI), The Association for the Study of Medical Education (ASME) and the Association for Medical Education in Europe (AMEE) events were searched to identify useful sources but yielded no eligible results.

[bookmark: _Toc429988453][bookmark: _Toc500319333]A2.3.2 Study Eligibility and Selection

Evidence included in this review included reports and journal articles which investigated the effectiveness of interventions including SRL and feedback components on performance/learning in any educational context. A hand search of the titles and abstracts of the studies was conducted, these were then analysed using appropriate inclusion/exclusion criteria (Table A2.1). Reports that did not meet the inclusion and search criteria were excluded. A flow plan was developed to document the selection process and trial flow (Figure A2.1).











[bookmark: _Toc487454817][bookmark: _Toc487456789][bookmark: _Toc500319508]Table A2.1 Inclusion and exclusion criteria used to screen evidence for this review.

	Factor
	Inclusion
	Exclusion

	Intervention
	Based on an SRL paradigm, incorporate a feedback element of any nature, skills/performance based learning activities, any educational context.
	Difficult to define tasks (no success/failure criteria).

	Population
	All learners in all educational settings.
	Non-human, unable to consent.

	Measures
	Quantitative and/or qualitative data, at least one measure of performance and/or SRL competencies.
	Measures not relating to SRL/performance/learning outcomes.

	Study type
	Must include all data and results, journal articles, conference proceedings, must be in English.
	Abstracts, commentaries, non-published, posters, reviews, full text unavailable, letters, graduate theses.

	Design
	Experimental, exploratory, Randomised control trial.
	Case study.

	Theoretical
underpinning
	SRL in the social cognitive perspective or any other learning theory/conceptual model.
	Non-learning related theories.









[bookmark: _Toc500319535]Figure A2.1 Flow diagram outlining the identification, screening, and eligibility of records for inclusion, and reasons for records which were excluded.
Identification
Screening
Eligibility
Included
Database search identified 12163 records
Other sources identified 7 records (hand searching of reference lists).
4874 records after all duplicates removed
4874 records screened
4853 records excluded. Reasons for exclusion:
· Non-human: 83
· Did not include “self-reg*” or “feedback” or any related MeSH terms: 4770
21 records assessed for eligibility
14 records included in synthesis
7 records excluded. Reason for exclusion:
· Intervention did not include a feedback compnent: 7



[bookmark: _Toc429988454][bookmark: _Toc500319334]A2.3.3 Data Extraction

To emulate a more systematic extraction process, the TREND checklist (Des Jarlais et al. 2004) was used to aid the reporting on the collected studies (Appendix 3.). One of the aims of this review was to understand the theories and conceptual models which drove the interventions, this checklist was useful as it allowed for the detailed reporting of such descriptive features. This method had also been used in other systematic reviews studying behavioural and educational interventions (Cleland et al. 2013).

Data from this checklist was collected and transposed into a generalised data extraction form which was used to initially appraise the studies for final review (Appendix 4). This form was altered and revised appropriately during data collection, and also when data from the final set of articles were analysed. This allowed for a clearer and more effective ‘first look’ to help identify important differences in study parameters (e.g. participant numbers and research designs).  

[bookmark: _Toc429988455][bookmark: _Toc500319335]A2.3.4 Analysis

Descriptive data (e.g. study context, number of participants) was compiled to give a general overview of the studies which were included in the review (Table A2.2). An inductive qualitative synthesis was then used to assess the quality of the collected reports, this allowed for an interpretive approach which was more suited to developing a conceptual understanding of the subject matter (Seers 2012). Specifically, a meta-narrative approach was adopted, this method helps to synthesise studies from a multi-disciplinary perspective which may have differing conceptual/theoretical models which drive the research design (Greenhalgh et al. 2005).
[bookmark: _Toc429988456]

[bookmark: _Toc500319336]A2.4 Results

Of the 4874 studies initially identified through the search strategy, 14 met the inclusion/exclusion criteria and were included in the final synthesis (Figure A2.1). Table A2.2 shows a descriptive map of summarised findings providing information on the theoretical underpinning of the intervention, participant numbers and level, context and location. A full descriptive report form can be found in Appendix 4 which further details the nature of the methods used, measures, and research designs.

[bookmark: _Toc487454818][bookmark: _Toc487456790][bookmark: _Toc500319509]Table A2.2 Descriptive map of 14 studies using interventions to improve learning performance incorporating SRL and feedback.
	Country, (n) (%)
	USA (n=10, 72%)
	Israel (n=1, 7%)
	Germany (n=1, 7%)
	Netherlands (n=1, 7%)
	Greece
(n=1, 7%)

	Level*
(n) (%)
	University undergraduate** (n=8, 62%)
	Secondary education (n=5, 38%)
	
	
	

	Participants, (n)
	Median=72
Mean=101
(n=1416)
	
	
	
	

	Context
(n) (%)
	Health education (n=3, 21%)
	Sport (n=4, 29%)
	Mathematics (n=3, 21%)
	Education (n=3, 21%)
	Education technology (n=1, 7%)

	Theoretical underpinning (n) (%)
	Social cognitive view of SRL (n=8, 57%)
	Generative learning theory (n=1, 7%)
	SRL and achievement goal theory (n=1, 7%)
	Social cognitive theory and regulatory focus theory (n=1, 7%)
	None stated (n=3, 21%)


*Based on 13 studies as one used a mixture of students and wider community members
**Year/level at university not specified or a variable within study populations



The use of SRL interventions was found to be relatively modern in the scoping review, hence the decision to limit the search date to 1999-2017. Most articles were published after 2009 (n=8, 57%) with three articles published in 2017, indicating that the reported use of SRL interventions was becoming more prevalent in the contemporary educational literature.

The vast majority of studies were performed in the United States of America (n=10, 71%). Most studies were carried out in university environments with undergraduate students (n=8, 57%) and in some secondary schools/high schools targeting school age individuals (n=5, 38%). Specific year groups were not typically reported, those which were reported can be found in Appendix 4. These studies were conducted in a variety of different contexts, including: sport (n=4, 27%), mathematics (n=3, 21%), health education (n=3, 21%), education (n=3, 21%) and education technology (n=1, 7%). Tasks focused on three main areas; skills based learning (n=5, 36%), problem solving (n=7, 50%) and reasoning tasks (n=1, 7%). Only two of the studies conducted in a health education setting were specific to medical education and focused on clinical reasoning (Cleary et al. 2014) and standardised test-taking (Andrews et al. 2017).

In terms of study design, all studies were prospective before and after investigations and used a randomised, quantitative design and analysis style. Only one cohort design was used to measure longer-term outcomes (Cleary et al. 2017). Nearly all studies had at least one measure of skills or learning performance relating to the task (n=13, 93%), the remaining study measured learning strategies (n=1, 7%) (Gano‐Overway 2008).

Relatively small sample sizes were used in the majority of studies ranging from 16 to 297, with a median of 72. One study conducted two separate experiments including 31 and 37 individuals respectively. Under half of the studies used a control group (n=6, 43%) or a baseline measure (n=6, 43%) which raises questions of validity and reliability due to the lack of comparative analysis. Two studies did not use a control group or a baseline measure (Cleary et al. 2014; Andrews et al. 2017). 

The use of reported conceptual frameworks were less common in this sample (n=6, 43%) and only four of these frameworks were extensively reported and explicitly used – predominantly in articles with similar authorships (Cleary et al. 2006; Nicklin and Williams 2011; Cleary et al. 2014; Cleary et al. 2017). The theoretical underpinnings for individual interventions were varied across the study sample. Three studies did not report a theoretical rationale (Kramarski and Zeichner 2001; Soederberg Miller and West 2009; Andrews et al. 2017) but the majority of studies (n=8, 57%) employed the social cognitive view of SRL to underpin their intervention; the remaining studies used different learning theories (see Table A2.2). All but one study measured SRL processes, with self-efficacy being the most measured dependent variable overall; the remaining study measured the use of metacognitive feedback on performance outcomes (Kramarski and Zeichner 2001). 

SRL characteristics in each sample were typically measured using Likert-scaled, self-report questionnaires/tests in most studies (n=11, 79%); including the MSLQ (Motivated Strategies for Learning Questionnaire) and the ILS (Inventory of Learning Styles) tools. Microanalysis was used to identify and measure SRL processes in four studies (Cleary et al. 2006; Cleary et al. 2014; Andrews et al. 2017; Cleary et al. 2017), this method has become popular in other SRL focused literature (Cleary et al. 2016). The majority of studies provided reliability and validity justifications for the use of selected questionnaires and tests, and other studies designed or modified tests appropriately for their specific study (n=5, 36%). In just over half of all studies these measures were carried out before and after the intervention (n=8, 57%).

The nature of the feedback component included in these studies was mostly outcome based performance feedback. In regards to SRL feedback, two studies used meta-cognitive feedback and one used strategy informing feedback (Kramarski and Zeichner 2001; Lee et al. 2010). Performance as a result of the interventions was improved in the majority of studies (n=10, 71%), performance did not improve in four studies but SRL learning strategies were enhanced in three of them (Van den Boom et al. 2004; Gano‐Overway 2008; Soederberg Miller and West 2009). The final study found that negative feedback over multiple iterations decreased self-efficacy and tested a method of recording SRL processes using MA which was successful (Cleary et al. 2014).

[bookmark: _Toc429988457]When evaluating an intervention it is important to consider an evaluation of the process rather than focusing fully on the outcome measures (Campbell et al. 2007). There were no measures for satisfaction or usefulness of the interventions in any study, although some studies measured self-satisfaction with individual performance (n=3, 21%) (Kitsantas and Zimmerman 2002; Zimmerman and Kitsantas 2002; Labuhn et al. 2010).

[bookmark: _Toc500319337]A2.5 Discussion

The main aim of this review was to synthesise all the available evidence on educational interventions which used components of SRL and feedback to evaluate their quality and transferability to a medical education context. There was a clear gap in the literature with no studies exploring the impact of feedback explicitly informed by SRL information on performance or other learning outcomes. Only two studies used metacognitive feedback but the overall quality and reporting was poor making it difficult to understand the mechanism of delivery and whether the feedback was truly based on accurate SRL measurements (Kramarski and Zeichner 2001; Lee et al. 2010). 

There was a trend of increasing topic interest given that most of the studies reviewed were published after 2009 but the overall sample of articles was low compared to reviews of a similar focus (Brydges et al. 2015). The evidence predominantly came from prospective before and after approaches with randomised quantitative designs conducted in the immediate and had only a single measure, which limited any conclusions for transferability. It could not be accurately determined as to whether these findings could be directly applied to medical education contexts, largely due to the lack of reported detail and lack of SRL informed feedback. However, this body of research does provide a rich source of methodological information regarding underpinning theory and measurement tools, particularly in the use of Zimmerman’s model and the use MA for assessing SRL in real time. 

Another aim of this review was to understand what worked and why in the interventions to inform the design of the research presented in this thesis. It was difficult to ascertain the key mechanisms of action and features in the study designs due to the lack of detail reported for certain components; including justification for the method, participant characteristics, and baseline/control measures. For example, it is unclear how feedback directly influenced SRL processes; in most studies, feedback was outcome based with no real-time measures assessments except in four cases where a microanalytic protocol was used. It is challenging to apply features of these interventions into other contexts when direct influences of key components, including feedback, are not explicitly analysed.

Methods typically employed in this sample were self-report questionnaires measuring SRL characteristics - this is a widely used method in SRL research (Pintrich 2004; McCardle and Hadwin 2015). This observation reflects other reviews in the area which also found self-report to be the most frequently used measure in study designs (Dinsmore et al. 2008). Many of these questionnaires were modified to suit the needs of the respective studies which may have compromised internal validity. One study used the MSLQ which is a popular tool for assessing SRL characteristics developed by Pintrich (1991) and is used by contemporary researchers in the fields of educational psychology and medical education (Turan et al. 2013; Ben-Eliyahu and Linnenbrink-Garcia 2015). These types of measurements have been criticised in reviews of SRL literature (Dinsmore et al. 2008); validity and sensitivity are cited as issues as the tools typically fail to capture how SRL characteristics vary in real time as they employ a retrospective view. Conversely, other authors believe that self-report methods give an insight into self-perception which is important for understanding SRL processes from the individual’s perspective (Butler 2002; McCardle and Hadwin 2015). 

The results from this review indicate that SRL MA could be a viable method of SRL assessment with which to give feedback in authentic learning and teaching settings. A real time measure of SRL MA was used in four studies from this review, this method uses specific targeted questioning at key time points in a task to identify SRL characteristics (Cleary et al. 2012). It is recommended that a mixed or multiple assessment approach such as SRL MA is used in studying SRL characteristics, incorporating other tools including think aloud protocols (Ben-Eliyahu and Bernacki 2015; Karabenick and Zusho 2015; Tuysuzoglu and Greene 2015). One study did include think-aloud protocols with SRL MA as an additional measure of SRL, despite the wealth of SRL information in that study only performance feedback was given (Andrews et al. 2017).

No study measured all three phases of SRL, as outlined by Zimmerman’s model (Zimmerman 2000a), most studies assessed only one phase which were typically the planning or evaluation stages. Researchers in one study came close to all three phases and measured processes related to pre and post-performance with retrospective measures of performance processes (Andrews et al. 2017). It is likely that the lack of real time and mixed assessment strategies limited a more in-depth evaluation of SRL strategies in the majority of these studies. It may also be due to the inherent complex nature of SRL which requires the careful alignment of measurement tools to explore specific facets of SRL in an iterative manner (Ben-Eliyahu and Bernacki 2015). The specificity of observed SRL processes are pertinent to the interpretation of the findings of a study in relation to the theory which is being tested, this may explain the singular SRL measures in these studies as the level of complexity increases as more processes are explored. Self-efficacy was the most commonly measured SRL characteristic in this study sample, which may be due to its integral role in SRL (Bouffard et al. 2005). 

It was evident that most of the studies were of an exploratory nature rather than aiming to test a specific hypothesis, which reflects the lack of depth in this area. The main issues with this body of research were limited transferability, a lack of focus on the feedback element, and a lack of longitudinal comparison between groups. This could be explained by the multidisciplinary nature of this review, as immediate performance outcomes may be more beneficial in other contexts, including sports performance. It is apparent that the motivation for these studies stemmed from how researchers could scaffold learning situations using SRL to improve student learning of a certain task or topic. 

Underpinning theoretical frameworks are centrally important in providing guiding principles to educational interventions involving feedback (Rees and Monrouxe 2010). Studies in this review which featured a theoretical framework reflected a clearer and more systematic methodological process than those which did not. The social cognitive view of SRL was the most frequently adopted theoretical framework in this sample, which seems appropriate given the highly contextualised nature of SRL and task performance. However, only four reported a full conceptual model and applied this to the research design. Other studies adopted cognitive based theories such as generative learning and regulatory focus theory but linked both to SRL with a view to improving performance or SRL strategies. In these cases a specific SRL model was not eluded to. The variation in the reporting of specific methodologies skewed the quality of this sample negatively; the majority of studies did not justify or state their use of methodological approach, thus limiting transferability and replicability to other contexts.


The utilisation of feedback was one-dimensional in the majority of studies, focusing upon simple outcome or task feedback, contrary to the four levels of feedback recommended by Hattie and Timperley (2007). There was only one study which justified their use of negative feedback to track changes in self-efficacy over time. Three studies gave direct feedback on SRL processes and measured the corresponding outcomes, other studies indicated a lack of understanding of how feedback interacts with SRL by using simple, ineffective modes of feedback. This misalignment could stem from researchers viewing SRL as a skill which can only be developed by the individual, which has been observed in other health contexts (Butler and Brydges 2013). Study designs which do not include an educational support such as SRL feedback generally produce smaller effect sizes than those which explicitly support SRL (Brydges et al. 2015).  

Outcomes of these studies were presented clearly and linked back to the research objectives in all cases, which was aided by the clarity of the research questions. Positive and negative results were reported and implications for future research were discussed in all cases. All studies (which measured performance outcomes) reported increases in performance as a result of interventions using either SRL enhancing components or feedback. Where a control or other experimental condition was used, SRL and feedback components improved outcome measures more than other conditions and controls. This may indicate that feedback focusing on improving SRL characteristics is effective in improving SRL and performance. However, due to the lack of research in this area on the use of SRL feedback not all studies directly used SRL informed targeted feedback to enhance SRL which may limit the generalizability of these findings. Additionally, process evaluations were not used in any of these studies which limits the transferability and practical implications of these interventions to other contexts (Moore et al. 2015).

The replicability and generalizability of the findings of these studies were marred by the under-reporting of participants in the sample, specifically: their characteristics, sampling method, eligibility criteria, and recruitment methods. It is unclear how bias affected these studies as there was little information on selection, attrition, and the exposure of the research team to the participants. Participant flow was difficult to track and the reports are often ambiguous as to how individuals were randomised and how many were in specific experimental conditions. It is difficult to apply these findings to other contexts given the very narrow focus of these studies while taking into account the dynamic nature of SRL. These design characteristics also change the way SRL appears and can be interpreted in the study (Dent and Hoyle 2015).   

[bookmark: _Toc429988458][bookmark: _Toc500319338]A2.5.1 Limitations and Strengths

The main limitation of this review was the lack of team members involved in the selection and analysis processes; BB conducted all steps of the present synthesis which may have affected methodological rigour and objectivity (Sharma et al. 2014). However, this allowed for a quick up-to-date account of the literature as reviews with bigger teams can span over long durations and can quickly become outdated if not updated regularly (White and Waddington 2012). The use of a single reviewer typically lessens the influences of external agencies which may have reduced external bias, but it also reduced the diversity of perspectives when analysing the data and may have increased individual bias (Sharma et al. 2014).

Another limitation of this review was that a meta-analysis was not conducted to statistically synthesise outcome measures, significance values, or effect sizes which may have lessened the impact of these findings. Although, a meta-analysis was not judged to be appropriate for this review due to the nature of its more qualitative aims and may have caused the analysis to be less inductive and in-depth as a result. 

As the literature base on this topic was small, the inferences made from the studies identified may have reduced significance and this could impact upon the usefulness of the conclusions drawn from this review (Crowther and Cook 2007). This effect may be lessened due to the focus of the review questions as their aim was not purely to evaluate the direct effect upon performance, but to understand how these interventions were being used in the topic area. As the studies identified were not all in the area of medicine and did not always explicitly use or measure SRL informed feedback, this may limit the inferences that can be made to inform the present study. This limitation was to be expected given the novel nature of the direct use of SRL informed feedback in any educational literature, the weaknesses and gaps in the current literature informed the work presented in this thesis as a result.

The rigour of the inclusion/exclusion criteria and transparent search strategy was an important strength for this review, it ensured that the most suitable records were identified and screened reflecting a more systematic process. The full reporting and alignment of all the different stages of this review as recommended by topical experts also helped to ensure a full and clear report on the specific review methods (Sharma et al. 2014).

[bookmark: _Toc429988459][bookmark: _Toc500319339]A2.5.2 Implications for the Present Study and Future Research

This review of the wider educational field has shown that there are clear opportunities for development in the SRL informed feedback research area. There was little consideration of the contextual factors which influenced SRL despite the highly contextualised nature and variability of SRL capabilities between individuals (Winne 2014). SRL is affected by factors including task structure or societal stressors (Malmberg et al. 2014), none of which were accounted for in this sample; researchers should consider these characteristics to capture SRL more subjectively. 

It is clear from this review and other syntheses on SRL (Dinsmore et al. 2008) and feedback (Hatala et al. 2014) that retrospective, single measure approaches of SRL are not optimal for reporting a full spectrum of SRL strategies. However, the use of MA in some of these studies provides a way to assess multiple SRL processes in real time. This method captures contextualised SRL behaviours, providing a method to then support students’ SRL needs as they arise. This method has already been recommended for use in medical education settings to evaluate and support SRL (Cleary et al. 2016). 

[bookmark: _Toc429988460]The present study used an intervention which was situated in simulated settings. Procedural skills acquisition and competency is integral in medical practice but some practitioners warn that the current system of teaching is too basic and may compromise patient safety (Ziv et al. 2003). Sawyer et al. (2015, p. 6) suggested a new evidence based pedagogical framework focusing more on the process of learning and practicing these skills in sequenced phases: “learn, see practice, prove, do, maintain”. This framework represents a focus on psychomotor skills with the learner’s development in mind. It is clear that for a learner to progress through this model, a meaningful and longitudinal learning and performance effect must be maintained throughout the process. Feedback informed by SRL may provide this longer-term effect. Repeated measures of SRL are also clearly needed and should be incorporated into longitudinal studies to explore SRL transferability across contexts and over time.
[bookmark: _Toc500319340]A2.6 Conclusion

This review, in line with others (Hattie and Timperley 2007; Dinsmore et al. 2008; Hatala et al. 2014; Brydges et al. 2015), highlighted methodological issues and clear gaps in the literature regarding SRL interventions and feedback, including:

· No use of feedback to explicitly improve SRL behaviours.
· A lack of use and specification of theoretical foundations in the study design.
· A lack of study on longitudinal effects of feedback.
· Singular, one-dimensional assessments of SRL.
· Poor reporting of participant characteristics, sampling strategies, randomisation, and recruitment methods.
· No use of process evaluations or measures.
· The basic use of feedback in terms of mode of delivery.

This review, informed by the previous scoping review, identified major gaps in the area of SRL and feedback research. There is a clear need for an aligned structural model of SRL and feedback addressing issues of contextual transferability, environmental factors affecting SRL and the longer-term impact of any intervention on SRL learning strategies. Moreover, the literature has shown that transparent reporting and alignment of research aims to the appropriate methods is quintessential to the replicability and validity of the research design. Exploration and application of these practices in a simulated clinical environment may provide further insight into how medical educators can facilitate the development of SRL in their students.

[bookmark: _Toc487456823][bookmark: _Toc487811203][bookmark: _Toc488147546][bookmark: _Toc488309158][bookmark: _Toc488930119][bookmark: _Toc489017333][bookmark: _Toc489447687][bookmark: _Toc490650174][bookmark: _Toc500319341][bookmark: _Toc500319536]Chapter A3: Methodology

[bookmark: _Toc500319342]A3.1 Research Design

“Research designs are procedures for collecting, analysing, interpreting, and reporting data in research studies” (Creswell and Clark 2007, p. 53). Johnson and Onwuegbuzie (2004, p. 20) advised that when designing mixed methods research investigators should “mindfully craft designs” to most effectively address their research questions by combining methods that corroborate understanding. Crotty (1998) conceptualised four major elements to consider when designing a mixed methods study. These are illustrated below with each component relating to the design of the present study (Figure A3.1).


[bookmark: _Toc500319537]Figure A3.1 Conceptualisation of the present study design. Information from Crotty (1998).

There are two broad approaches to mixed methods designs: fixed and emergent. While other researchers consider these dichotomous, they are simply extreme ends of the same continuum. A design is ‘fixed’ when the methods used are “predetermined and planned” during the initial stages of the research process, then carried out accordingly (Creswell and Clark 2007, p. 54). This opposes the ‘emergent’ design in which mixed methods techniques are added on to the design “due to issues that develop during the process of conducting the research” (Creswell and Clark 2007, p. 54). 

A mix of fixed and emergent designs was adopted, focusing on planned methods where the quantitative method informs the qualitative method. The rationale of this design was to explore trends and/or relationships occurring in the quantitative strand using data collected in the qualitative strand (Creswell et al. 2003). However, this only addressed the research question concerning how teaching using different feedback models impacts upon students’ current and future SRL behaviours. In addition to answering that question, inquiry was focused on addressing the research questions regarding students’ SRL behaviours and responses to feedback, as well as teacher responses to the different feedback models. Therefore, the qualitative method was not exclusively informed by the quantitative - instead the methods were informed by addressing the research questions (Teunissen and Westerman 2011). This approach is similar to others who advocate pragmatism in mixed methods design (Johnson and Onwuegbuzie 2004).

[bookmark: _Toc500319343]A3.1.1 Sequential Explanatory Mixed Methods Design

An explanatory sequential mixed methods design was chosen for this study, selected using a typology based design approach (Creswell and Clark 2007). This design was adapted to the study’s purposes and research questions. It used qualitative methods to add depth and to further explore the phenomena (Bergman 2008)(Figure A3.2). 
Quantitative methods and data
Qualitative methods and data
Interpretation
Follow up
Leads to


[bookmark: _Toc500319538]Figure A3.2 The explanatory sequential mixed methods design process, information from Bergman (2008).

This study used a specific form of explanatory design: the ‘participant selection’ variant (Morgan 1998), used by researchers such as May and Etkina (2002) to study learning perceptions following tests on conceptual learning gains in physics. This variant was chosen to prioritise the qualitative aims exploring how students recognised, understood, and used the different types of feedback and how it impacted upon their future behaviours. The quantitative method was also crucial as it allowed for the purposeful selection of groups of students at the qualitative stage, and provided statistical impact evidence (Clark and Creswell 2011).  

Other designs were considered during the planning phase which are popular in mixed methods research, such as the alternative group of designs under the term ‘concurrent’, meaning that qualitative and quantitative data are collected in a single phase. Concurrent designs present methodological challenges to the researcher: contradictory findings (Erzberger and Kelle 2003b), issues with meaningful data integration (Knodel and Saengtienchai 2005), and choosing appropriate sampling strategies (Creswell and Plano Clark 2007), notwithstanding the need for a team of researchers to manage the larger and more concentrated data collection process (Creswell et al. 2011).

Clark and Creswell (2011, pp. 83-84) summarised the benefits and challenges of sequential explanatory designs:

Benefits:
· The implementation of the design is simpler in comparison to other mixed methods designs, largely because of its separate sequential structure requiring only one researcher as opposed to the team of researchers needed in other designs to cope with data collection.
· The final write-up can be similarly sequential - quantitative data first followed by the qualitative data.
· The second phase (qualitative) can be designed by findings from the first phase (quantitative), allowing for an informed approach.
Challenges:
· It requires an extended period of time to carry out, especially the qualitative phase.
· It can be difficult to describe how participants in the qualitative phase will be sampled and under what criteria they will be selected. This is exacerbated if the researcher is relying on the first phase for this information. Therefore, ethical approval may be difficult to obtain.
· The researcher has the sole responsibility of selecting what quantitative results are the most relevant and worth exploring in the qualitative phase, increasing the potential for bias to influence the results.

Preventative steps were taken to overcome these challenges. A full year was allocated to data collection (which was successfully carried out). Additionally, teacher interviews were conducted immediately after the quantitative data collection, reducing the volume of work later in the year when qualitative data from students was collected. A variant of the explanatory design was used which prioritised the qualitative phase, therefore the broad target sample and sampling strategy was known and included when ethical approval was sought. Emerging results and potential themes were checked with supervisors as a form of peer debriefing. This helped to reduce the effects of any personal biases, and to target relevant themes for the following data collections. Additionally, other elements of rigour are discussed later in this section.

A summary diagram of this study’s specific sequential explanatory design and activities are illustrated in Figure A3.3.

[bookmark: _Toc500319344]A3.1.2 The Design Framework for this Study
· Focus group and interview protocol
· Piloting
· Focus groups
· Semi-structured interviews with students and teachers
· Text and audio data (transcripts, notes)
· Coding using NVivo software
· Framework analysis
· Interpretations and discussion of quantitative and qualitative evidence
· Codes and themes
· Thematic charts/trees
· Results
· Discussion
· Implications for practice
· Future research
Qualitative data collection
Qualitative data analysis
Data integration
Case selection – Qualitative protocol
· Purposive sampling (stratified) based on study condition, academic ability, and  change in SSRQ, then randomly selected
· Development of focus group and interview topics and questions
· Recruitment
Component
Procedure
Product
Quantitative data collection
Quantitative data analysis
· Questionnaires administered
· Teaching with both feedback methods
· Questionnaire reissued after teaching and following placements
· Video recording
· Numeric data collected
· Image data (video)
· SPSS - statistical analysis
· Screening of data for analysis: multivariate and univariate
· Factor analysis – validation of the measurement tool
· Descriptive statistics, inferential, normality, homogeneity, missing data, and outliers
· p-values (significance)
· Factor loadings




[bookmark: _Toc500319539]Figure A3.3 A process diagram of the sequential components, procedures, and products of the study. Structure adapted from Ivankova et al. (2006).
Figure 10. A process diagram of the sequential components and corresponding procedures and products of the present study. Structure adapted from Ivankova et al. (2006).

[bookmark: _Toc500319345]A3.2 Philosophical Framework - the Pragmatic Paradigm

It is important to outline the philosophical base adopted that informed the mixed methods approach used in this study. This has been deemed essential by authors in the field (Teddlie and Tashakkori 2012) but rarely occurs in this type of research (Bryman 2006a, 2006b) despite recommendations for philosophical reflection by Lincoln et al. (2011). “Paradigm issues are crucial; no inquirer, we maintain, ought to go about the business of inquiry without being clear about just what paradigm informs and guides his or her approach” (Guba and Lincoln 1994, p. 116).

This study based its mixed methods design on pragmatist philosophy. This paradigm has been recommended by experts in the field as the most appropriate philosophical standing for mixed methods research - based on ideologies from philosophers John Dewey and William James (James 1907, 1995; Johnson and Onwuegbuzie 2004; Johnson et al. 2007). Johnson and Onwuegbuzie (2004, p. 16) based their definition of the ‘pragmatic maxim’ on the view of Murphy (1990), they state: “The pragmatic rule or maxim or method states that the current meaning or instrumental or provisional truth value of an expression is to be determined by the experiences or practical consequences of belief in or use of the expression in the world”. Crucially, pragmatist mixed methods designs prioritise the research objective above all other factors, which then guides the study and choice of methods in achieving the objectives. Before discussing the pragmatic stance further, it is important to first outline the orientation of ontological and epistemological concepts that informed the methodological choices. 

A critical realist ontology was adopted, known to be analogous with pragmatist views (Scott and Briggs 2009). Ontology is described by Guba and Lincoln (1994, p. 108) as the study of the “nature of reality”, it attempts to understand how truth is formed and what can be known about our current existence. The critical realist ontology combines Bhaskar-ian transcendental realism and critical naturalism. Put simply, critical realism posits that social reality is made up of social mechanisms, which are “complex systems rather than simply variables to be tested against hypotheses” (Scott and Briggs 2009, p. 8). Important in the present study, critical realism allows for the integration of objective and subjective data (Robson 2002). This opposes the constructivist ontology of relativism which suggests that “realities exist in the form of multiple mental constructions, socially and experientially based, local and specific, dependent for their form and content on the persons who hold them” (Guba and Lincoln 1989, p. 27).

Epistemology is concerned with the nature of knowledge and “the relationship of the knower and what can be known” (Guba and Lincoln 1994, p. 108). It relies on ontological definitions of reality which constrain its theories. However, Frazer and Lacey (1993, p. 182) suggested that “Even if one is a realist at the ontological level, one could be an epistemological interpretivist […] our knowledge of the real world is inevitably interpretive and provisional rather than straightforwardly representational”. As a consequence of this observation, a form of constructivist and relativist epistemology was adopted for this research which argues that our perceptions of the world are constructed by our own perspectives and positions (Maxwell 2012). The validity of this stance has been defended in the social and natural sciences (Lenk 2003; Barad 2007).

When mixed methods research was developed as the “third wave” paradigm rejecting the dichotomy of qualitative and quantitative methods (Johnson and Onwuegbuzie 2004, p. 17), critics claimed that it could not blend these incommensurable paradigms together. It was met with sharp rebuttal by the “incompatibility thesis” and others (Denzin and Lincoln 2013, p. 15); they argued that there were impossibilities in the blending of philosophical perspectives used in mixed methods research. Many purist qualitative and quantitative researchers argued that due to this incompatibility of ontological, epistemological, and axiomatic values held by both camps, the justification for a mixture of such distinct methodologies was “difficult, if not impossible, to sustain” (Bergman 2008, p. 11). The pragmatist view was adopted in this study in an attempt to reconcile this, as recommended by experts in the field (Creswell and Clark 2007; Morgan 2007). Morgan (2007, p. 48) argued that pragmatism acts as a “guiding paradigm” for mixed methods researchers. Other authors reinforce this claim and use pragmatism as their justification for mixed methods research (Onwuegbuzie and Johnson 2006), claiming that mixed methods creates a “fuller picture” of an observed phenomenon (Erzberger and Kelle 2003b, pp. 469-470). 

The philosophical position of pragmatism argues for the pluralistic approach that “research paradigms can remain separate, but they also can be mixed into another research paradigm” (Johnson et al. 2007, p. 125). Pragmatists view inquiry as purposeful and situated in context, which is how conclusions are then drawn (Scott and Briggs 2009), as opposed to empiricism which exclusively uses de-contextualised data to form conclusions (Kuhn et al. 2000). Scott and Briggs (2009, p. 232) suggested that medical practice itself is “pragmatist and situated”, arguing that situated inquiry is central to clinical judgement. The clinician approaches a case with uncertainty and only makes warranted assertions when necessary to then treat the patient - requiring a pluralist approach involving interpretation and context. Additionally, clinical work itself is situated in social context - involving hierarchical, cultural, and behavioural norms. 

A pragmatist stance was adopted in this study that assumes that inquiry is directed and situated in the social world and that data and its meaning is “selected and interpreted by the process of seeking and perceiving” (Scott and Briggs 2009, p. 232). Methodology is viewed through a pluralist lens acknowledging multiple conceptualisations of facts and beliefs that are socially constructed and can be known by integrating “empiricist and rationalist ways of knowing” (Scott and Briggs 2009, p. 231). Knowledge is generated using processes of deduction (inferences based on laws and principles) and induction (using the interpreted understanding of the participant’s perspectives on their social circumstances including their experiences and history) (Ritchie and Lewis 2003).


[bookmark: _Toc500319346]A3.3 Theoretical Framework - Self-Regulated Learning Theory

The social cognitive view of Zimmerman’s three stage cyclical model of SRL was adopted as the theoretical framework for this study (Bandura 1986). Clark and Creswell (2011, p. 47) defined theoretical frameworks in mixed research as “a stance (or lens or standpoint) taken by the researcher that provides direction for the many phases of a mixed methods project”. Reviewers in the mixed methods literature emphasise the importance of applying theory to research practice; this theory can help to ensure rigour, clarify ideas, and guide data collection and analysis (Wu and Volker 2009; Östlund et al. 2011). This approach also helps to define outcome measures and validate conclusions based on theoretical assumptions. This is especially relevant when adopting a triangulated approach, as used in this study (Östlund et al. 2011). Despite the advantageous nature of this practice, theoretical statements and assumptions are lacking in the mixed methods literature (Wu and Volker 2009). The explicit use of SRL theory aimed to make clear how this theory informed the conceptualisation, design, delivery, and interpretation stages in this study.

The social cognitive view of SRL was adopted because it views SRL as a contextualised skill that can be improved through taught practice (Bandura 1986). This relates directly to the complexity of contexts in which medical education is situated, including the clinical environment (Bleakley et al. 2011). The emphasis that the social cognitive perspective places on the role of the environment echoes the previous point; vicarious experiences - the observation of others in a learning environment - play a significant part in the social construction of knowledge purported by this theory (Schunk et al. 2008). Similarly, the impact of context and environment in medical education is significant, and has been found to impact upon SRL behaviours in clinical skills (Eva 2003; Kennedy et al. 2009).

Insights from SRL theory and the literature surrounding it were used to develop the research aims, objectives, and questions along with the current knowledge on feedback in medical education. It was also used when considering the design of the study, multiple methods were used to evaluate SRL at different time points in the study, reflecting the view that SRL is not a stable trait but is contextualised and developmental. Zimmerman’s model was used in developing the MicroAnalysis (MA) intervention using SRL informed feedback. Key elements from the SRL model were directly embedded into the MA protocol used to evaluate students’ SRL processes on which the teacher could then give targeted feedback on. Further details of how the method was developed can be found in Chapter B1. The SRL theoretical lens was used in interpreting the findings to explore how SRL capacity, processes, and behaviours were affected by the two different models of giving feedback.

[bookmark: _Toc500319347]A3.4 Mixed Methodology

[bookmark: _Toc500319348]A3.4.1 Justifying the Use of a Mixed Methodology

A mixed methodology was used in this study. Mixed methods has been defined by Clark et al. (2008, p. 364) as “a design for collecting, analysing, and mixing both quantitative and qualitative data in a study  to understand a research problem”. It is distinguished from other methods as a coming together of the quantitative and qualitative schools of inquiry traditionally kept separate. The empirical data produced by mixed methods aims to provide a multi-faceted view of the phenomena under study (Erzberger and Kelle 2003a) and corroborate evidence though triangulation and data integration (Hammersley 2008). This contrasts to traditional quantitative and qualitative approaches which collect data using restricted typologies of methods. Thus, a mixed methods approach was suitable for this study as it allowed for a quantitative focus on how the different feedback models impacted upon SRL and self-efficacy perceptions, then a qualitative approach to explore how the models influenced SRL and feedback behaviours. 

Mixed methods research has been recognised in the last two decades as “the third major research approach or paradigm” (Johnson et al. 2007, p. 112) alongside quantitative and qualitative approaches. What is often overlooked is that mixed research has been practiced in the social sciences for many decades (Lynd and Lynd 1957; Jahoda and Zeisel 1974) and is by no means a new concept. Campbell and Fiske’s methodological article (1959) helped cement the practice by introducing explicitly how mixed techniques could be used for validation; they called this ‘multi-operationalism’. This term was understood to mean that evidence obtained from multiple sources enhanced belief in validity rather than lone findings as “methodological artefacts” (Bouchard 1976, p. 268). 

A mixed methods paradigm requires careful articulation given the core paradigmatic differences between qualitative and quantitative traditions. This is in contrast to qualitative methods, that adopt subjectivist constructivism, and quantitative methods that have long been rooted in objectivist positivism (Bergman 2008). Denzin and Lincoln (2002, p. 8) outline perspectives in each traditional approach, “Qualitative researchers stress the socially constructed nature of reality, the intimate relationship between the researcher and what is studied, and the situational constraints that shape inquiry […] In contrast, quantitative studies emphasize the measurement and analysis of causal relationships between variables, not processes”.

The “paradigm wars” in the late 20th century centred around the idea that mixing quantitative and qualitative methodologies was not possible, giving rise to the incompatibility thesis mentioned in the previous section (Datta 1994; Denzin and Lincoln 2013, p. 15). However, influential names in the interpretivist tradition, including Guba and Lincoln (1985; 1989, 1994), have acknowledged the strengths and applications of mixed methods research and declared: “Both qualitative and quantitative methods may be used appropriately with any research paradigm” (1994, p. 105). Others questioned the need for the dichotomy between quantitative and qualitative methodologies when approaching social inquiries (Schwandt 2000; Schwandt 2006).

The rationale for a mixed methodology in this study aimed to develop “defensible patterns of recurring regularity as well as insight into variation and difference” (Greene 2008, p. 7). This had the aim of corroborating evidence for the effects of the different feedback methods on SRL and feedback behaviours. Thus, efforts were made to achieve triangulation or ‘greater validity’ by data corroboration. This in turn contributes to a more complete perspective of the area of inquiry while offsetting the weaknesses of single method approaches (Bryman 2008). Brannen and Bergman (2008, p. 64) suggested that conducting mixed methods research “requires a great deal of reflectivity throughout the research process”. Ultimately, there are methodological issues which can arise when conducting a mixed methods study. These issues generally occur due to some fault in the researcher’s design or conduct of the study as opposed to the participants or tools (Bergman 2008).

[bookmark: _Toc500319349]A3.4.2 Advantages and Challenges of Mixed Methods Research

Fielding (2008, p. 39) posited that “Using multiple methods increases the likelihood that weak empirical evidence and gaps in argument will be exposed”. There has been a surge of mixed methods studies published in academic journals. However, some researchers believe that the mere use of mixed methods will provide “the best of both worlds” to their research projects (Bryman 2008, p. 88). This creates a trend where researchers tend to state rationales for mixed methods but do not properly apply them in practice, limiting the scope of their reported findings and exposing methodological flaws. Methodological challenges of sequential designs, used in this study, and strategies used to avoid or lessen them are discussed in this section - based upon challenges of explanatory mixed designs outlined by Creswell et al. (2008).

Sampling challenges can be reduced by selecting the same, or subsets, of participants in the qualitative strand (Way et al. 1994; Miller et al. 1998). In this study, sub-groups were selected from the larger population to explore factors including high SSRQ and GSE change using a stratified sampling strategy. Concerning the linked issue of participant selection, a specific criteria was used for selecting participants (change in SSRQ and GSE score) which targeted significant and non-significant results (high change and low change in SSRQ) (Way et al. 1994; Ivankova et al. 2006). 

The selection of results to follow up in the second phase can be a difficult decision for researchers (Creswell et al. 2008). Creswell et al. (2008) recommended the use of rigorous procedures in the quantitative phase, to provide statistical evidence which more effectively informs the selection of results. The same domain of interest is used in both strands (Weitzman and Levkoff 2000), meaning that the impact of the two feedback models was investigated in both strands.

The final major methodological challenge of explanatory designs is the potential for contradictory results, and how these should be addressed. Opposing findings from the quantitative strand were identified and discussed in more depth in the qualitative strand (Umberson 1995). Peer debriefing measures also helped to fairly consider contradictory findings to reduce the chance for confirmation bias.

Two further issues to consider when using mixed methodologies are researcher skill and the influence of bias. Bias is deemed less of a detrimental factor in explanatory designs when compared to concurrent designs, which tend to be more vulnerable due to the biases introduced when one form of data affects the other when methods are conducted in parallel (Luzzo 1995; Clark and Creswell 2011). Despite a lack of personal experience in the area, the supervisory team overseeing this project were knowledgeable and experienced in the use of mixed methods in the field of medical education. As a part of this team, I was not overburdened (Waysman and Savaya 1997) and less likely to overly favour one methodological viewpoint over another (Weitzman and Levkoff 2000).

[bookmark: _Toc500319350]A3.5 Survey Methodology

Surveys were used in this project to gain a broad understanding of students’ SRL capacity over multiple time points, this allowed for the efficient measure of SRL changes in response to different models of giving feedback. Survey methodology aligns to the pragmatist stance in that it is an economic way to measure SRL constructs in a large student population (Gruppen et al. 2000; Artino Jr et al. 2014b). Surveys have been used in this way to understand students’ perceptions of their own SRL processes by previous researchers (Denford et al. 2015; Gagnon et al. 2016) which is one of the primary aims of this study. This methodology also fits well with the mixed methodology approach of this study; surveys form the quantitative strand informed the design of the interview and focus group methods. 

Surveys are a widely used method in medical education research (Artino Jr et al. 2014b) and have been used in the majority of SRL studies (Artino Jr et al. 2015). These methods tend to be in the form of pre-validated questionnaires designed to measure the particular construct under study and thus to make generalisations about the population. Survey methods are equally as popular in educational literature and many tools have been created to measure diverse educational concepts (Cohen et al. 2000). There are clear advantages to using survey methods in all areas of educational research: they are economical for large data collections with diverse populations, and can simply confirm or refute basic hypotheses (Telio et al. 2016). Gruppen et al. (2000) used a similar methodology to the present study - two self-report questionnaires - to explore the relationship between allocated study time and self-assessed diagnostic ability over multiple time-points. Their goal was to measure SRL processes related to several past events of the same type as opposed to a single discrete performance on a specific task. A key limitation to the Gruppen et al. (2000) study, was that there were no independent observations of the students’ actual clinical learning behaviours, although this is mitigated to some extent with the use of focus groups and interviews. 

More generally, there is a clear lack of reproducible and rigorous survey methodologies in medical education research (Artino Jr et al. 2014b), due to there being very little guidance in the literature on how to design and conduct research using surveys. There are also inherent issues with self-report measures concerning accurate self-judgement in professions education (Norman et al. 2002; Ward et al. 2002). Physicians in particular have been shown to have limited insight into their own skills and knowledge (de Bruin et al. 2010). Survey methodology users must participate in this discourse and address these limitations directly to protect the overall rigour and integrity of the research project (Schoenherr and Hamstra 2016).

The use of a survey methodology in this study attempted to mitigate some of the above limitations, paying particular attention to reducing de-contextualisation. As the aim was to measure changes in academic SRL, it was important to help situate the students’ thoughts on academic learning tasks when responding to the survey items. Instructions were given both verbally and on the form that students should think of a specific recent learning task they completed as opposed to their general learning approach. In subsequent iterations they were advised to think of the same task to encourage continuity in their answers. The surveys chosen do not relate to specific tasks and have previously been used to measure SRL and self-efficacy in different populations and contexts (Lix et al. 1996; Gavora et al. 2015).

It was important to ensure that the survey methodology was able to measure general SRL constructs in medical education which relate directly to SRL and educational theory. As there was no sufficiently validated tool used in medical education research to measure academic SRL, validation measures and exploratory factor analysis was conducted on the Short Self-Regulatory Questionnaire (SSRQ) tool. This was based upon additional data collected for the purpose of validating the tool in medical student populations (see Chapter C1). The additional use of the General Self-Efficacy scale (GSE) was a method of ensuring that the SSRQ was also measuring and predicting self-efficacy, which is an essential component of SRL theory. 


[bookmark: _Toc500319351]A3.6 Interview Methodology

Interviews were used to gain students’ perspectives on their clinical learning and feedback behaviours. Interviews were also used to explore the teachers’ perceptions of using the different feedback models. A constructivist approach was adopted (Charmaz 1995) which aligned to the philosophical stance on qualitative data in this study. This approach prioritises drawing out the participant’s lived experiences and definitions of the construct under study (DiCicco‐Bloom and Crabtree 2006). Interviews were used for the majority of qualitative data collection, which was designed to help understand the quantitative data as well as explore individual perspectives of the learning and teaching processes involved.  

The use of individual interviews allowed for the gathering of first-hand experiences which provided authentic data (Duffy 1987) and ‘prolonged engagement’ (Lincoln and Guba 1985). Kvale (1983, p. 3) defined the purpose of the qualitative interview: “to gather descriptions of the lifeworld of the interviewee with respect to interpreting the meaning of the described phenomena”. They are a form of conversation (Lofland and Lofland 2006) with the researcher participating in the interaction to co-produce knowledge through collaboration (Gubrium and Holstein 1997). They are widely used in the wider educational (Denzin and Lincoln 2011) and health professions research contexts (DiCicco‐Bloom and Crabtree 2006). Interviews are also a qualitative method used to evaluate students’ SRL beliefs in medical education research (Zimmerman and Martinez-Pons 1988; Watling and Lingard 2012). 

A semi-structured interview style was adopted with which to collect qualitative data from teachers and students. They used open-ended questions designed to address the overarching topics and constructs under study (DiCicco‐Bloom and Crabtree 2006). This style was chosen because of its versatility; it can be used to cover a pre-determined list of topics but allows the interviewer to interpret and explore during the interview to investigate emerging ideas and contradictions in the participant’s account (Fylan 2005). Other more structured interview styles restrict this exploration and resemble data-mining exercises where the participant is viewed as a receptacle of information for extraction (Fylan 2005, p. 26).

In this study, a consistent methodological approach was applied to all interviews with some practical variations to topic guides and procedures that are discussed in Chapters B2 and C2. Following the guidance of Kvale (2008) and McNamara (2009), topic guides were designed to address planned themes and were developed iteratively through subsequent critical reviews with the research team and after piloting. Both guides included prompting tools to expand and explore emerging factors or to clarify ambiguous statements (Morse and Field 1995; Creswell and Clark 2007). Interviews were recorded and transcribed verbatim to become more familiar with the data (Seale 1999; Rubin and Rubin 2011). The transcripts and member checking summary documents were sent to each participant for them to verify the accuracy of the material (see A3.8.2). Field notes made before, during, and after the interview to contextualise each encounter and to improve recollections of the experiences during analysis. Overall reflections on each interview were also recorded in a reflexive research diary to help summarise general impressions and check for biases after each subsequent interview (Malterud 2001; Flick 2009). 

A diary to collect the self-reported behaviours of students was used prior to the student interviews to inform the discussion and to draw out their thought processes related to those behaviours (Appendix 22). This simple diary was designed based upon the more complex Day Reconstruction Method (DRM), a self-administered questionnaire developed by Kahneman et al. (2004). Their method involves a sequential systematic record of daily activities which researchers later ask questions on, although the participant does not know what the researcher will ask to ensure a more authentic account (Kahneman et al. 2013). The advantages of using this method were that it was a flexible tool which could be reworked to the aims of the present study and that participants tend to suffer less from retrospective recall when more formal data collection occurs (Kahneman et al. 2013).
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Focus groups were used to gain a collectively constructed perspective of how students perceived clinical learning, and to what extent the teaching they received had prepared them for it. Focus groups are an economical tool to draw upon the views of medical students (Lam et al. 2001) and are a pragmatic method of inquiry. They explore the practical real world experiences of students, allowing the group to direct the discussion with little prompting (Barbour 2005). This qualitative method is less common in SRL research, but did provide opportunities to identify the dominant and most socially accepted SRL processes and behaviours within the student groups. These focus groups formed the qualitative follow-up phase of the present study in combination with interviews, providing both a social fora and a safe environment for students to give their perspectives, which cannot be achieved when using only one or the other methods (Michell 1999).

Longhurst (2003, p. 105) defined a focus group as: “A group of people, usually between 6 and 12 people, who meet in an informal setting to talk about a particular topic that has been set by the researcher”. Focus groups gained popularity as a research method to conduct market research (Bloor 2001), prior to that, were used in the development of survey instruments (Frey and Fontana 1991). Focus group methodology has previously been used in medical education research to measure students’ SRL beliefs whilst on clinical placements in surgical contexts (Woods et al. 2011). As in the present research, medical education researchers have used surveys and focus groups to gain both a generalised perspective on the phenomena and to elicit a reflective and in-depth student response (Hicks et al. 2001; Rennie and Crosby 2002).

Focus groups are distinctly different from other methods of qualitative inquiry, but can often be associated with interview techniques, and consequently may be viewed as ‘group interviews’ (Finch and Lewis 2003). In the present research, focus groups were viewed as synergistic in how the collective group works to construct rich data in the social context (Bloor 2001; Stewart and Shamdasani 2014). A listening, rather than interviewing, approach was used to create a more natural environment for discussion where students influenced each other’s responses (Krueger and Casey 2000). 
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[bookmark: _Toc500319354]A3.8.1 Trustworthiness

For the findings from this study to be useful to other researchers, they must be proven to be ‘generalisable’ or ‘trustworthy’ outside of the present context (Lewis and Ritchie 2003). Trustworthiness is viewed as the qualitative alternative to concepts of rigour in quantitative research (Seale 1999). It also aims to communicate research effectively, as Law et al. (1998, p. 7) state: “Establishing trustworthiness ensures the quality of the findings. It increases the confidence of the reader that the findings are worthy of attention.” In regards to the alternative denominations of quantitative rigour (validity and reliability), Schwandt, Lincoln, and Guba (2007, p. 18) state: “We have suggested credibility as an analogue to internal validity, transferability as an analogue to external validity”. This study embedded this approach from the outset (Rolfe 2006). These and other key strategies to achieve trustworthiness are outlined later in this section (member checking, peer debriefing, and triangulation).

In deriving conclusions from the data, a purist approach to connecting theory and data was incompatible with this study given the use of a mixed methodology. Traditionally, quantitative researchers use deductive reasoning to connect theory and data using a ‘top-down’ approach. Which involves the testing of hypotheses and theories (Lincoln and Guba 1985). The qualitative researcher starts from the ‘bottom-up’, going from observations to patterns to theories in the inverse direction to the deductive approach, to infer a general conclusion (Morgan 2007).

An abductive reasoning approach was adopted as a pragmatist way of making inferences from data, it “moves back and forth between induction and deduction - first converting observations into theories and then assessing those theories through action” (Morgan 2007, p. 71). It is used to “further a process of inquiry that evaluates the results of prior inductions through their ability to predict the workability of future lines of behavior.” (Morgan 2007, p. 71). Deductive survey outputs from the study were used to inform the goals of the inductive methods (focus groups and interviews). This kind of abductive reasoning has been used explicitly in other sequential explanatory designs (Ivankova et al. 2006) and in other pragmatically driven mixed methods research (Morgan 2006). This approach reflects the often ‘messy’ reality of education research where one cannot exclusively induct or deduct from complex phenomena. This is reflected in the approach taken by this study where data was collected from authentic teaching and learning settings.

Transferability was also considered when making inferences from the data. The transferability of research findings to alternative contexts depends on how similar and authentic the context is to others (Lincoln and Guba 1985). Researchers should detail their findings using thick descriptive data, which is “narrative developed about the context so that judgments about the degree of fit or similarity may be made by others who may wish to apply all or part of the findings elsewhere” (Schwandt et al. 2007, p. 19). This thick description must provide enough detailed information to inform others of the relevant findings so that they may be able to apply them to other contexts (Lincoln and Guba 1985).

The mixed methods researcher should not regard their data as ‘context-bound’ or fully ‘generalisable’. A focus on whether the data collected can be transferred into other contexts, and how appropriate and relevant this may be, must always be considered when inferring from different types of data (Morgan 2007). This pragmatic approach to data inference was adopted here with the goal of transferability.

[bookmark: _Toc500319355]A3.8.2 Member Checking

Member checking, also known as ‘respondent validation’ (Barbour 2001), was used to help verify qualitative interview data with all interview participants. This involved reading each transcript, writing one page summaries, and sending the summaries and transcripts to the respective participants (Shenton 2004; Goldblatt et al. 2011). Participants were asked to review the transcript and summary to ensure that their accounts had not been transcribed inaccurately and that the summary of their transcript was accurate. They were also invited to add comments or reflections, all of which were included in the final interpretations of their data (if given). 

The goal of member checking in this study was to increase the involvement of the participants in the research process and to enhance the trustworthiness of the analysis (Goldblatt et al. 2011). On the subject of member checking in research,  Lincoln and Guba (1985, p. 314) state that it is “the most crucial technique for establishing credibility”. It is an opportunity for researchers to correct mistakes (Hagens et al. 2009), be challenged in their interpretations (Morse et al. 2002), or add more information based upon participant comments (Apatira et al. 2008). Most importantly, member checking was a method of ensuring credibility in this study by allowing the participant to verify their own account which represents their lived-in reality (Merriam 2002). This also affords participants the respect and recognition they deserve when sharing their stories, rather than creating an imbalanced power relationship (Buchbinder 2011). 

The view that member checking is applicable for all forms of qualitative research has garnered criticism (Barbour 2001), as the researcher can be at risk of giving too much weight to participants’ accounts after the data collection and be overly influenced by them (Atkinson 1997). The position of Morse (2015) was adopted who holds the researcher’s knowledge and expertise higher than the participant’s in analysis. The participants were not involved in the analysis stage; the technique was only used for verification. This was a purely post-hoc method of validation (Lewis 2009), as opposed to being a continuous process. More advanced member checking procedures, where participants contribute at multiple time-points in the analysis (Shenton 2004), were not used in this study due to time constraints. There are also ethical reasons why participants were not involved: member checking can sometimes overburden the participants or disrupt the researcher/participant relationship (Barbour 1998; Goldblatt et al. 2011).

It is also important to carefully consider participant comments and views during member checking so that they may accurately reflect the findings (Mays and Pope 2000). There have been some cases where researchers fail to report the actual changes they made in their interpretation of the data based upon their use of member checking, leading to the misrepresentation of data (Goldblatt et al. 2011). No additional comments were made which participants wished to add to their accounts in this study with the exception of minor corrections to transcripts.

[bookmark: _Toc480549849]

[bookmark: _Toc500319356]A3.8.3 Peer Debriefing

Multiple colleagues participated in peer debriefing regularly during the research process with the goal of repeatedly checking and critiquing the approaches made to different elements of the research. Lincoln and Guba (1985, p. 308) described peer debriefing as “the process of exposing oneself to a disinterested peer in a manner paralleling an analytic session and for the purpose of exploring aspects of the inquiry that might otherwise remain only implicit within the inquirer's mind”. Peer debriefing is a useful way to add credibility to research studies (Lincoln and Guba 1985; Weiss 1995; Creswell and Miller 2000) as well as in addressing biases to encourage understanding (Guba and Lincoln 1989) and test emerging hypotheses (Barber and Walczak 2009). It is also useful in creating collegial support networks with fellow researchers (Guba and Lincoln 1989). For this study there was a particular focus for using peer debriefing to resolve discrepancies in understanding and to authenticate interpretations in the analysis stage (Greene 1994). 

There is very little guidance in the literature on the practicalities of employing peer debriefing in qualitative research. Barber and Walczak (2009) described a detailed example in their own research to fill this gap in understanding, from which this study takes the appropriate procedural considerations from. However, only certain aspects of this process were applied to this research due to several barriers. Many of the steps omitted were more akin to inter-rater reliability which was less applicable to this research. The steps that were incorporated were focused on being reflexive and critical about the interpretations and decisions regarding the research which were discussed at every debrief opportunity (Guillemin and Gillam 2004; Barber and Walczak 2009). 

Throughout the research process peer debriefing was sought from supervisors, experienced colleagues outside of the research area, fellow doctoral students, and peers in the department who provided learning and teaching perspectives. Regular supervisory meetings in the analysis stage focused on multiple areas, including looking at raw data and challenging emerging thematic structures from coding (Barber and Walczak 2009). Supervisors provided challenging perspectives which benefited from their expert knowledge in the research area, which is key for detailed debriefing (Spillett 2003). Researchers outside of the immediate fieldwork also assisted in the development of interview guides and piloting (Erlandson et al. 1993). Regular group meetings with doctoral students, departmental presentations, and conference presentations provided diverse external perspectives on the initial findings and helped to ‘test-drive’ some of the thematic models on medical education practitioners (Spillett 2003). Select examples are included in Appendix 30.

[bookmark: _Toc500319357]A3.8.4 Triangulation

Multiple data types and perspectives across different time-points were used in an attempt to achieve triangulation and give a broader and more comprehensive view of SRL and feedback behaviours. Ritchie (2003, p. 43) defined triangulation as: “the use of different methods and sources to check the integrity of, or extend, inferences drawn from the data”. From roots in quantitative validity measurement (Campbell and Fiske 1959) it has since been established in social research as a way of exploring convergence in qualitative and mixed data (Denzin 1973; Denzin and Lincoln 1994). It has been associated with rigour in medical education research in response to criticisms of using single method studies which do not take into account multiple perspectives, but this view is often challenged (Varpio et al. 2017). From a methodological perspective, mixed methods research is aligned with the concept of triangulation in that different modes of data collection are conducted  to claim that findings are more valid (Webb et al. 1966), but this claim has been contested as too superficial (Lincoln and Guba 1985). In this research, triangulation is viewed as an epistemological claim (Moran-Ellis et al. 2006) that can aid in the understanding of phenomena rather than being evidence of validity. It is better described here as an alternative to validity which “increases scope, depth, and consistency in methodological proceedings” (Flick 2009, p. 445).

In this study, triangulation was used to enhance comprehensiveness in the understanding of SRL and feedback behaviours over time, not a convergence on one specific fixed event (Flick 2009). This approach considers multiple sources of data to capture the complexity and diversity of SRL and feedback behaviours in their different contexts from objective and subjective perspectives. Varpio et al. (2017) suggested that this type of triangulation relates to the concept of crystallisation (Richardson and St Pierre 2008), which promotes a multi-faceted approach to understanding phenomena in research. This form of triangulation reveals more avenues for further research and may seem superficial (Fielding and Fielding 1986), but this is unlikely to reduce the rigour of the present findings considering the subjective nature of the phenomena and the goal of further understanding (Barbour 2001). Although justifications of triangulation are outlined in journal articles, the authors often neglect to detail how it is used in practice (Moran-Ellis et al. 2006).

Methods triangulation was used in this study to compare data which was collected using both qualitative and quantitative methods (Denzin 1973; Lewis and Ritchie 2003). These methods were used in combination, the qualitative exploring the quantitative as in Clarke (2003), as opposed to being integrated simultaneously. The design of this study has purposefully allowed for this form of triangulation, by organising data collections from differently sampled groups using different methods at different times to study the phenomena, as advised by Denzin (1989, pp. 237-241) and Flick (2009, p. 444). Triangulation in this study was viewed as an epistemological claim. The methods however were viewed, using the pragmatic stance, as technical rather than being tied to specific schools of epistemology (Bryman 2003; Tashakkori and Teddlie 2010). This directly relates to the mixed methods approach used in this study which does not view the qualitative and quantitative paradigms in research as exclusive to the specific methods used, but as tools of a unified inquiry into SRL and feedback behaviours (Greene et al. 1989).

The different perspectives and data types gathered in this research have helped to support and corroborate the overall analysis. Patton (2002, p. 556) recommended the use of triangulation in analysis, “It is in data analysis that the strategy of triangulation really pays off, not only in providing diverse ways of looking at the same phenomenon but in adding to credibility by strengthening confidence in whatever conclusions are drawn”. Each data set was analysed separately before being analysed as a whole to identify patterns both within and between data-sets (Flick 2009, p. 450), creating a broader complementary view of the phenomenon (Greene et al. 1989). Using triangulation in analysis leads to findings which either converge, are complementary, or are contradictory (Erzberger and Kelle 2003a). The analysis was also supported by other tools including member checking and peer debriefing which added to the data and contributed to the overall analysis.



[bookmark: _Toc500319358]A3.9 Analysis and Interpretation

This section outlines the overarching approaches in analysing and interpreting both strands of data, but does not detail the specific steps or tests - these are outlined for each individual Chapter which presents results. It is important to note that although the overarching philosophical framework used to analyse the full data-set of this study was pragmatism, different perspectives were used when analysing each strand, reflecting the pluralistic nature of mixed methods outlined earlier in this thesis. The quantitative strand was analysed using a post-positivist approach and the qualitative strand was explored using a constructivist approach.

[bookmark: _Toc500319359]A3.9.1 Mixing and Integration

This mixed methods study has several ‘points of interface’ where the quantitative and qualitative strands are mixed at different levels, and this has important implications for the interpretation of the data (Creswell and Clark 2007; Morse and Niehaus 2009). As mixing at the design and data collection level has been outlined earlier in this thesis, the impact upon the interpretation stage is focused upon in this section. This is instead termed “interpretive integration” as the strands are not simply mixed but viewed equally through the lenses of both the research questions and theoretical framework to understand the phenomenon (Moran-Ellis et al. 2006, p. 51).

The quantitative and qualitative strands of this study were integrated during interpretation in that “It involves the researcher drawing conclusions or inferences that reflect what was learned from the combination of results from the two strands of the study” (Creswell and Plano Clark 2007, p. 67). This does not mean that the strands were analysed concurrently, through what is known as ‘merging’; instead they were analysed separately and then subsequently interpreted as a whole and inferences were made based on the analysis from both strands. The only results analysed concurrently were the interviews and focus groups with students in Chapter C2. An evaluation of the mixed methods design in Chapter D1 also reflects upon this process and its implications for the findings.


[bookmark: _Toc500319360]A3.9.2 Quantitative Analysis

The quantitative data in this study was collected purely through survey methods. Therefore statistical analysis was used to explore the responses - which were coded numerically - and to deduct conclusions from each dataset. To give credibility to the findings of the survey data it was crucial to validate the measurement tool – the Short Self-Regulation Questionnaire (SSRQ). This was done using an exploratory factor analysis approach with the validated General Self-Efficacy scale (GSE). Upon determining satisfactory values from those results, the three-phase SSRQ results could be analysed more confidently using less complex methods, including mixed ANOVA.

The specific tests and protocols for the quantitative components can be found in Chapter B3 and C1.

[bookmark: _Toc500319361]A3.9.3 Qualitative Analysis

A thematic framework approach was used to analyse all interview and focus group data in this study. Thematic framework analysis was developed by Ritchie and Spencer (2002) and is a method which allows the researcher to identify and explore themes in rich detail without the restriction of being bound to a specific theoretical framework (Braun and Clarke 2006); such as a grounded approach which seeks to develop a new theory (McLeod 2011). It stems from thematic analysis which is arguably the most common method of qualitative analysis and the bedrock for other methods, and for developing core skills in analytical techniques (Braun and Clarke 2006). The framework approach was chosen as it allows for a systematic and sequential approach to analysing qualitative text data which is descriptive in nature (Ritchie, Spencer and O’Connor, 2003). It was also chosen due to its flexibility; it can be used within a range of philosophical paradigms and theoretical frameworks (Braun and Clarke 2006). Thematic framework analysis involves five defined processes (Figure A3.4) which are iteratively conducted and supplemented by peer debriefing and the use of research diaries at each stage of analysis. 


[bookmark: _Toc500319540]Figure A3.4 The hierarchical framework approach with stage in ascending order, information from Ritchie et al. (2003).

The first stage involved identifying key themes and concepts which arose from field notes and transcribing the data – an interpretive act in itself which helped to understand the data initially (Riessman 1993; Lapadat and Lindsay 1999). This process required immersion in the data sets through repeated reading and note taking prior to the formal coding process. The findings inform the development of the coding framework used to code the text data. The method of coding was open in that text was coded from individual sentences, to paragraphs, to whole passages to identify both fine grain and more encompassing concepts arising from the data (Strauss and Corbin 1990, p. 74). Coding and theme generation was mostly data-driven, although the codes and concepts relating to SRL theory were grouped purposefully yet rigorously to explore the impact of SRL in the interview accounts. Thematic charts were then created from these codes depicting processes and sub-processes hierarchically. After multiple iterations of this, the resulting themes were analysed further, compared, and explored. The final step was to define and refine the themes, this required a clear audit trail from quotes to themes to groups of themes and eventually a conceptual model. The names of these themes also had to be clear and unambiguous to interpret by the reader.

This process was followed with all focus groups and interviews, informing each successive attempt and adapting the interview guides to explore arising themes and concepts from previous findings. The individual studies using this method are outlined in Chapters B2 and C2.

[bookmark: _Toc500319362]A3.11 Ethical Approval

This study was granted ethical approval from The University of Sheffield Ethical Approval Board for Medicine Dentistry and Health on the 25th August 2015 (Application number: 005055 - Appendix 5).
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This section presented the context surrounding feedback and SRL within the medical education setting. An in-depth systematic literature review identified a key gap in the feedback and SRL literature: there is no research which explicitly combined those two concepts using with the aim of improving learning behaviours in the immediate or longer-term within the medical education and wider educational fields. Finally, the purpose, objectives, and research questions for this study focused upon exploring the impact of a new method of giving feedback designed to enhance medical undergraduates’ SRL in the immediate and longer-term compared to usual best practice feedback.

The mixed design, philosophical, and theoretical frameworks used in this study to address the research questions were presented. The mixed methodology used in this study included the respective methodological approaches to each method: surveys, interviews, and focus groups. Aspects of quality and rigour and the measures taken to ensure them in this research were detailed, followed by the methods of quantitative and qualitative analysis used to evaluate the data collected.
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The chapter outlining methods and procedures for implementing the intervention is presented before the teacher interviews and student questionnaire evaluation chapters.

Both Chapters B2 and B3 evaluate the impact of the feedback models: Chapter B2 relates specifically to the impact of the training on teachers using interviews, and Chapter B3 presents how the feedback models impacted upon students’ SRL capacity in the immediate and longer-term – spanning the whole study. The tool used to measure SRL capacity in students is evaluated in Chapter C1 and a qualitative longer-term evaluation is discussed in Chapter C2. Figure B1.1 also provides some contextual information on how students were selected for follow-up data collection and how they were allocated to different feedback conditions.

Figure B1.1 chronologically outlines key components and data collection points in this study. It also describes the two intertwined strands of quantitative and qualitative inquiry. It shows first how teachers were trained and how the two feedback conditions, SRLF and BPF, are allocated first for teachers then students. The study timeline shows where the data was collected: pre-teaching, post- teaching, and post-clinical placements. Teacher interviews occur immediately after the teaching using the feedback models and student qualitative data collection was conducted during clinical placements. Finally the SRL measurement tool was evaluated using data from the pre-teaching survey data collection and data from second year students (not part of the main body of this study).



[bookmark: _Toc500319543]Figure B1.1 Flow diagram of study operations with data collection and dates.
Student clinical placements – 4x3 weeks (July – October 2016)
Nov 2015 + Jan 2016
171 2nd year students completed questionnaires
Students randomly allocated into tutorial groups then randomly allocated to teachers to receive SRLF or BPF. 
SRLF n = 107
BPF n = 64
Questionnaire data collection 1 - Nov 2015
Clinical skills teaching
Data recorded on SRL feedback using MA sheet. Skills observed were venepuncture and catheterisation.
Clinical skills teaching
Skills observed were venepuncture and catheterisation.

Purposive sampling based on: study condition change in SSRQ score (largest-smallest) and overall SSRQ score (high- medium-low).
Focus groups = 4  
36 participants
Individual interviews = 8
Focus groups = 3  
21 participants
Interviews = 8
14 clinical skills tutors
SRLF
n=7
BPF
n=7
Best practice feedback (BPF) refresher session - Sep 2015
SRL feedback (SRLF) training.  
Sep + Oct 2015


Randomly allocated give SRLF or BPF 
Questionnaire data collection 2 - Feb 2016
Teacher interviews n=13 - Feb 2016
Interviews with all tutors to explore the impact of the SRL intervention and best practice feedback models on practice.
Questionnaire data collection 3 - Nov 2016
SSRQ validation
Additional data from new 2nd years
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This study used a targeted, unitary intervention which focused on delivering feedback informed by SRL information in a clinical skills learning context in simulation. It was a ‘complex’ intervention meaning that it had a tailored method of delivery, a theoretical foundation, and a number of different observable behaviours and measurable parameters (MRC 2008). It should also be considered complex given that the environment in which it was implemented was an authentic learning and teaching context.

To avoid a ‘black box’ type complex intervention, where it is difficult to understand how and why it has or has not worked, the ‘active ingredients’ were modelled to conceptualise its design and to help attribute outcomes to design components (Sermeus 2015). Sermeus (2015) outlined other aims of modelling the intervention:

· To guide the development of a priori predictions of potential outcomes. 
· To guide optimisation of the intervention. 
· To show how components relate to each other.
· To show how theories interact with the active components.

Figure B1.2 attempts to summarise these aims using the guidelines of Campbell et al. (2000) and Sermeus (2015), placing emphasis on SRL MA and SRLF as the ‘active ingredients’ of this intervention. Only minimal detail is included to allow for flexibility as mechanisms of change become more or less prevalent which is considered in Chapter D1 (Sermeus, 2015). A discussion of intervention mapping follows the intervention model (Table B1.1).









Teaching and feedback giving in simulated clinical skills sessions


Tutor training
Best practice feedback principles for all tutors 
Additionally, randomly allocated tutors received SRL feedback training.
Social cognitive view of SRL - Zimmerman’s cyclical model
SRL MA
Feedback on SRL processes 
Potential impact to be explored
· Feedback perception and recognition
· Use of feedback for future learning
· SRL Capacity and self-efficacy beliefs
· SRL behaviours relating to clinical skills
Improved learning strategies transferred into authentic clinical situations















Figure B1.2 The SRL MA intervention model.

[bookmark: _Toc487454823][bookmark: _Toc487456791][bookmark: _Toc500319510]Table B1.1 The process of intervention mapping with stages and descriptors, information from Denford et al. (2015).
	Stage
	Description

	Needs assessment
	Identification of the problem to be solved

	Objective rating
	Develop the main outcomes to be used as criteria on which the success of the intervention will be judged.

	Identification of change mechanisms and techniques
	Identify the mechanisms or processes which contribute to the current problem and will be targeted for change

	Delivery methods
	Decide how best to deliver the intervention, using existing or new channels. 

	Implementation
	Decide how the intervention be delivered. Decide who will deliver it, if they need training and assess whether it can be maintained over time.

	Evaluation
	Decide the questions which the intervention should answer before design begins. Assess whether the intervention changed the desired outcomes and the identified mechanisms targeted for change.



de Bruin et al. (2010) recommended that needs assessments should identify current best practices in the area under study to isolate which characteristics contribute towards the behaviour problem. As identified in the literature review, recent reviews in simulation based procedural skills learning have found that while feedback has generally positive effects on learning, the mechanisms of its delivery often leads to sub-optimal learning effects (Hatala et al. 2014). In the same context, clinical skills tutors may not optimally support SRL for medical students learning procedural skills, and there are very few studies which design interventions to explicitly facilitate the SRL capacity of the student (Brydges et al. 2015). The behaviour patterns contributing to the feedback problem in this case are the sub-optimal methods of feedback delivery and the lack of support for SRL development in students.



Informed by the needs assessment, the objectives specify which behaviours were targeted for change in the specific context and by whom (Denford et al. 2015). They also determine the criteria or measures under which the effectiveness of the intervention was judged. The following objectives were identified in this study:

· Primary objective: improved SRL capacity and self-efficacy in undergraduate medical students in clinical learning environments.
· Secondary objective: Improved recognition of feedback and use for future learning in undergraduate medical students.

The third stage of mapping this intervention involved the identification of modifiable mechanisms of change which underpinned the behavioural objectives outlined above. These regulatory processes formed the programmed theory of the intervention. In this study, SRL behaviours of the students and feedback giving behaviours of the staff were targeted as the mechanisms of change. It was hoped that the use of the SRL MA technique to gather SRL information - which could then be used to give targeted SRLF - would improve SRL capacity and self-efficacy. Thus, SRL MA and targeted SRLF were the ‘active ingredients’ of this intervention. This was informed partly by a review by Brydges et al. (2015) who found that interventions incorporating SRL support produced larger effects on learning outcomes when compared to no intervention or control groups. SRL MA has been shown to competently identify SRL processes (DiBenedetto and Zimmerman 2013), its use when combined with feedback targeting SRL behaviours as recommended by Hattie and Timperley (2007) may produce a beneficial impact upon learning. The mechanisms of impact are evaluated in D1.2.2.

The method of delivery was considered in terms of how best to implement the intervention taking into account the contextual demands and the target population. Interventions can be implemented using many different mediums (documents, web based, multi-media) aimed at groups and/or individuals (Denford et al. 2015). The intervention used in this study can also be considered in the context of faculty development. Thus it was first delivered as training to clinical skills teachers who then used it in their practice to teach students in specific group clinical skills sessions (venepuncture and catheterisation) as part of the existing medical curriculum. To have a real-world impact for medical students and clinical skills tutors, the method of delivery was pilot tested and adapted according to the motivations of the tutors and students. 

The implementation planning stage addressed how the intervention and feedback models would be delivered, by whom and how, and the training provided for the intervention to be maintained successfully over time. The access and training details are discussed in detail later in this Chapter. The evaluation stage of this intervention using feedback models included an outcome and a process evaluation in Chapter D1; the aim of including both types of evaluation was to provide sufficient analysis for both quantitative and qualitative features of this study. An outcome evaluation is focused upon determining whether the outcomes specified in the objectives stage were changed or not. In this study, SRL capacity and self-efficacy outcomes was compared between the feedback conditions using pre and post measurements. 

The process evaluation of this study aimed to test the acceptability, perceived ease of use, and usefulness of the intervention as a whole, as opposed to only its outcomes. Interventions which produce some immediate improvements are not guaranteed to produce sustained benefits in the longer term, and some interventions may not show improvements until after a substantial delay, hence the follow-up measures used in this study. The process evaluation of this intervention is detailed in Chapter D1.



[bookmark: _Toc500319366]B1.1 The SRL Microanalysis Protocol

The SRL MA technique consisted of questions focusing on key SRL processes: self-efficacy, strategic planning, situational awareness, goal setting, meta-cognitive monitoring, adaptive inferences, and attributional beliefs. These processes are illustrated in Figure B1.3 and were chosen based on their use in similar studies focusing on clinical skills (Cleary and Sandars 2011; Cleary et al. 2014), and their significance for clinical practice (Cleary et al. 2013). The wording of the questions was designed according to operational definitions of these processes proposed by Bandura (1997) and others (Zimmerman and Martinez-Pons 1988; Zimmerman 2000a). Coding for each SRL process was conducted using a coding scheme developed by previous researchers (Cleary and Zimmerman 2001; Kitsantas and Zimmerman 2002).
 
[bookmark: _Toc500319545]Figure B1.3 SRL processes assessed in the SRL MA procedure in sequential order.

Although it is considered desirable to individually administer the SRL MA protocol to reduce social factors affecting the student’s responses (Cleary 2011), a pragmatic decision was made to administer SRL MA in a group teaching setting; this format has been used in previous research (Cleary et al. 2008). In usual practice, clinical skills teaching sessions were conducted with the class observing as each student attempted the task one-by-one. To ensure ecological validity and standardisation across study groups, the sessions remained in this usual format. 




The justification for each question and its format are listed below:

[bookmark: _Toc500319367]B1.1.1 Self-efficacy

Changes in self-efficacy were the focus of Bandura et al.’s (1977) first attempt at a form of MA. The self-efficacy item in this study was designed based on guidelines by other studies that measured self-efficacy in clinical settings using MA (Cleary and Sandars 2011; Cleary et al. 2014). This single item question had the purpose of examining the student’s confidence in their ability to perform the task correctly on their first attempt, this was measured using a 0-100 scale: 
“On a scale of 0-100, how sure are you that you will correctly draw blood/insert the catheter on this attempt? 10 is not sure at all, 40 is somewhat sure, 70 is pretty sure and 100 is very sure.”

[bookmark: _Toc500319368]B1.1.2 Situational Awareness

The situational awareness item aimed to assess whether the student was aware of external or internal factors which may affect how they performed the task. This item had not been included in previous research, perhaps due to the lack of emphasis on contextual and environmental factors in the SRL literature until recently (Brydges et al. 2015). Therefore, aspects of the self and the environment were focused upon in this item:
“Are you aware of any factors within yourself or around you that might interfere with how you draw blood/insert the catheter? If so, what is it/are they?”

[bookmark: _Toc500319369]B1.1.3 Strategic Planning

The strategic planning single-item measure attempted to understand the student’s plans for approaching the clinical skill and any strategies they aimed to use to achieve a successful performance (Cleary et al. 2012). The question was adapted from other studies which used MA to ascertain strategic planning information from students in medical contexts (Artino Jr et al. 2014a; Cleary et al. 2014):
“Do you have a particular technique in mind to draw the blood sample / insert the catheter?”

[bookmark: _Toc500319370]B1.1.4 Goal Setting

The goal setting item aimed to assess the student’s self-set goals for attempting the clinical skill (Sandars and Cleary 2011). The design of this item was based upon a study conducted in a simulated clinical skills context (Cleary and Sandars 2011):
“Do you have a goal – that is, what you want to achieve, in mind before drawing this blood sample/inserting the catheter? If so, what is it/are they?”

[bookmark: _Toc500319371]B1.1.5 Metacognitive Monitoring 

The purpose of this item was to assess the extent to which the student systematically engaged with their performance by monitoring their own cognitions and behaviours. This item has been adapted from its previous applications in the literature (Cleary and Sandars 2011; Cleary et al. 2014):  
“Can you tell me whether you think you’ve done everything correctly so far or not, and why?”

[bookmark: _Toc500319372]B1.1.6 Adaptive Inferences

To understand what students aimed to modify in their performance for their next attempt, the adaptive inferences item was used (Zimmerman 2000a). This item was slightly modified to better fit the single iteration of the skill in this study from the DiBenedetto and Zimmerman (2010) version that was designed for multiple iterations:
“What are the main things you would change in how you perform this skill for next time? Please explain.”

[bookmark: _Toc500319373]B1.1.7 Causal Attributions

The purpose of this item was to gain an understanding of what students believed to have caused the outcome of their performance (Weiner 1979). It was adapted from other studies using SRL MA (Kitsantas et al. 2000; Kitsantas and Zimmerman 2002):
“What is the main reason why you think you succeeded/failed to draw this blood sample correctly / insert the catheter correctly? Please explain.”

[bookmark: _Toc500319374]B1.1.8 Validity and Reliability of SRL MA

Researchers have examined several types of validity for SRL MA in a variety of contexts and situations, specifically: predictive, differential, and construct. Studies have shown SRL MA to differentiate achievement and expertise in a reliable way (Cleary and Zimmerman 2001; Kitsantas and Zimmerman 2002; DiBenedetto and Zimmerman 2010). This body of research shows that high achievers tended to display more desirable SRL processes (e.g. strategic planning, specific goal setting) following failure than low achievers. SRL MA has been shown to be predictive of future task performance accounting for variances in the range of 81-90% (DiBenedetto and Zimmerman 2013). Kitsantas and Zimmerman (2002) found that scores collected by SRL MA were able to explain 90% of the performance variance in their study of the volleyball serving skill. Strong correlations between variables have been found predicted by Zimmerman’s model (i.e. adaptations of performance correlate to a person’s attributions of their performance) (Cleary and Zimmerman 2001; Cleary et al. 2006).

Although determining future performance is not a measured variable in this study, the SRL MA technique must be shown to be a robust method of assessing performance and SRL processes for teachers to give accurate and impactful feedback on those variables.



[bookmark: _Toc500319375]B1.2 Access and Multimedia Training

Several meetings were organised with clinical skills managers to negotiate the level of access to the teachers, the facilities, and the taught sessions. An agreement was established where teachers could be approached for recruitment to the study during their normal working hours; all training and data collection had to be within these hours and had to be mutually agreed between both parties. Full access was given to the teaching rooms, offices, and multimedia facilities with tours of each area. Students also consented to being filmed upon entering the teaching rooms as was usual practice, consent was therefore not required for filming.

There were cameras and microphones in every teaching room which provided several angles for observation; these were controlled by a central control room on-site. The ‘LearningSpace’ software (Version: Spring 2015) had been used in the clinical skills department for regular student assessments and feedback; for example, simulated ward rounds were conducted which allowed students to observe and critique their own performance with a teacher. Disruption of taught sessions was kept to a minimum by observing the sessions from the control room where multiple sessions could be observed and recorded simultaneously using video cameras in the classroom. It was possible to set up the system so that every teaching session in which the research project was running could be automatically recorded and stored securely.

Training was provided by the academic responsible for the maintenance and the use of the system. They conducted test recording sessions which were successful, and technical staff were available for support during the project. Following this training, instructional training videos were made by the research team to support the teacher training. These videos were filmed at the clinical skills centre using a teaching room and were edited to improve their quality as instructional resources. 

[bookmark: _Toc429988464]

[bookmark: _Toc500319376]B1.3 Clinical Skills

Kluger and DeNisi (1996) suggested that feedback on complex tasks, requiring greater attention and additional procedural steps, has more impact than feedback on simpler tasks with fewer steps. This is echoed in clinical skills, the level of the learner and complexity of the skill is likely to influence the feedback (Wulf and Shea 2004). The clinical skills in this study were chosen based on recommendations by the clinical skills managers at the institution. These core skills were venepuncture and male catheterisation. The manager advised that these tasks were consistently difficult for students to initially learn and could be easily defined in terms of having clear procedural steps. They are also core skills that students must learn and be able to perform safely to progress through the course. These skills were suitable to apply SRL MA based on recommendations by authors who have used similar techniques in clinical contexts, most notably Cleary et al. (2014).



[bookmark: _Toc500319377]B1.4 Participants

[bookmark: _Toc500319378]B1.4.1 Teachers

Teachers were opportunistically recruited from the clinical skills teaching unit and numbers were determined by the availability of suitable teachers rather than by the amount needed for saturation or statistical significance. Teaching experience was purposefully sampled for to address the study’s aims. Selection was based upon the following set of criteria: teachers had to have been scheduled for teaching sessions (catheterisation and/or venepuncture) taking place within the study period and must have had some prior experience in delivering teaching in clinical practice and/or classroom settings to medical undergraduates or other healthcare professions trainees. More detailed descriptions of this sample are found in Chapter B2 and their demographics are included in Appendix 13. Recruitment material, the information sheet, and consent form can be found in Appendix 6.

Fourteen individuals were approached and consented to participate in this study. These included six clinical skills teachers who regularly worked full or part-time in the academic department, who for the purposes of this study were considered ‘experienced’ teachers as they all had at least five years of formal teaching experience (confirmed at interview). The remaining eight were Foundation Year 2 (FY2) doctors on their medical education rotation and were considered ‘novice’ teachers. At interview it was apparent that some had had peer teaching and sports coaching experiences but no formal teacher training or appointments. The first four of these novice teachers completed their rotation and were replaced by the second group of four novice teachers halfway through the study period. All of the teachers had previous but varied experience delivering clinical skills teaching in classroom and clinical practice settings to medical undergraduates. On average, each teacher delivered four full two-and-a-half hour sessions to an average of 45 students during the study period.

[bookmark: _Toc500319379]B1.4.2 Students

A cohort of second year medical undergraduates were invited to participate in the questionnaire data collection component of this study, their consent was not required to receive the different models of giving feedback. More details on this population are reported in Chapter B3. Recruitment material, the information sheet, and consent form can be found in Appendix 7. A purposive sample of the cohort was recruited for the follow-up evaluation stage of this study reported in Chapter C2. Additional survey data was collected from a subsequent cohort of students to test the reliability of one of the survey tools (see Chapter C1).



[bookmark: _Toc500319380]B1.5 Faculty Development

All clinical educators (n=14) attended best-practice feedback training. DME delivered one-hour group workshops where teachers were introduced to recommended Best Practice Feedback (BPF) - according to Hattie and Timperley (2007) and others (Barclay et al. 2005; De Cremer et al. 2005; McLaughlin et al. 2009; Archer 2010). This workshop was designed to standardise all teachers’ practice, as opposed to imposing a new feedback giving model, and the session materials were made available to them (Appendix 8). SRL was not alluded so to avoid contamination. Half (n=7) of these teachers were then randomly allocated to receive SRL MA training to give SRLF, although efforts were made to ensure there were an equal number of experienced and novice teachers in each group for later comparison. 

The SRL MA approach used targeted questioning to explicitly identify students’ SRL processes on which the teacher could give targeted feedback (Datta 1994; Cleary et al. 2014). Questions addressed key SRL processes as identified in the literature, specifically: self-efficacy, goal setting, situational awareness, strategy planning, self-monitoring, self-evaluation, and attributional beliefs. The session was delivered by JS and BB in a two-hour workshop which was supplemented by the use of video examples and SRLF worksheets created by the research team (Appendix 8). The following was covered in the session:

· An introduction to SRL theory related to medical teaching and clinical practice. 
· The utilisation of SRL to inform feedback in clinical skills teaching.
· The SRL MA technique for giving SRLF (using video demonstrations and role-playing exercises). 
· Use of the checklist and prompting sheet to record SRL data.

Teachers were given a checklist and prompting sheet for use during the session to support them in using the feedback model (Appendix 1). These materials included sections addressing the pre-determined SRL processes each with categories for responses that could inform the feedback message. For example, if a student identified a general outcome goal for their performance (“I want to successfully take a blood sample”) the teachers were trained to encourage the student to develop more specific process and outcome goals in the feedback (“very good, but next time set more goals for each step of the procedure including taking consent and gathering equipment quickly and safely”). The sheets, presentation, and videos were given to the teachers who were encouraged to re-visit the resources regularly to help internalise the feedback model beyond the workshop. These teachers were asked not to confer with the BPF group about the SRL feedback model explicitly but were encouraged to talk to others within their SRL group for support.

At the end of the workshop, teachers were informally assessed on their capacity to perform SRL MA and deliver the feedback models in simulated practice to the desired standard. The session was concluded and the procedures were reiterated in terms of how their sessions would be affected and their role in delivering the feedback models. The training materials were made available to them throughout the course of the study (Appendix 8).



[bookmark: _Toc500319381]B1.6 Procedure

Upon arrival for every scheduled venepuncture and catheterisation teaching session, groups of ten to twelve students were randomly allocated to each teacher – as was normal unit procedure. This provided double randomisation to the BPF and SRLF models for teachers and students. Teachers began each session by introducing the specific skill and demonstrating it to the group. One-by-one students performed the skill in front of the group and received feedback according to the teacher’s allocated method. The purpose of monitoring each session was to confirm that the teachers were using their allocated feedback model consistently across students and different sessions as a form of quality assurance. Additionally, this allowed for information to be collected on how each teacher used the feedback models in practice to inform the interview topic guide. Videos were reviewed both in real-time and after to check procedural instructions were followed. Only a sample of videos per teacher were reviewed in-depth. This remote observation also may have helped to lessen the Hawthorne effect by not physically observing each session, which could have had a direct effect on the teacher’s practice (Prince et al. 2000). The teaching arrangements and procedures described here were established departmental practices, the only variable changed was the model of feedback.

Quick-access support was provided to troubleshoot any issues the teachers had during the sessions. Completed SRL MA checklists were collected at the end of each session for the record and later analysis if required. Efforts were also made, with the help of the teachers, to ensure that students who had received SRLF in the venepuncture sessions also received SRLF in catheterisation to ensure continuity and avoid cross-contamination. This was tracked and verified using the SRL MA checklists which also captured student identifiers.




[bookmark: _Toc500319382]B1.7 A Pilot Study In Simulated Clinical Skills Training

The aim of the pilot study was to inform the development and implementation of this intervention and delivery of teaching including feedback models for the full study. It was deemed inappropriate to test the questionnaires in this pilot, however, the SSRQ was subsequently validated (see Chapter C1) (Giangregorio and Thabane 2015, p. 128).

The success of this pilot study was judged on the following criteria based upon suggestions by Shanyinde et al. (2011):
· Results from the SRLF group are reported in full form for each SRL process for each student using the checklists.
· Staff should adhere to the SRL MA protocol, controlling for minor modifications.
· Intervention usability is acceptable for teachers and has minimal effect on regular teaching practice.
· Barriers to completing the study should be identified, as well as successes.
· Participant satisfaction should be acceptable.
· Successful participant blinding and randomisation.

A small-scale pilot was conducted which involved two teachers who received the BPF training, then one of these teachers received the SRL MA training. Six students took part from the medical school programme outside of the study population. The students were randomly allocated to the teachers using a random numbers table. The procedures were designed to be as identical as possible to the full trial, which aimed to emulate regular teaching sessions for venepuncture and catheterisation. After these parallel sessions concluded, a debrief was conducted with each group (teachers and students) separately for 10 minutes to discuss their thoughts on the session. Key changes to the training protocol and data collection sheets were made based on the findings:

· The SRL MA training needed to be optimised to include more explicitly linked SRL feedback.
· Both teachers and students commented on the benefits of enhancing SRL behaviours, they asked for more feedback in this respect.
· It was decided that taking a performance measure was unnecessary at the initial stage of learning as no student would pass on their first attempt at a new clinical skill.
· The teachers adhered to the SRL MA protocol with modifications having little impact (use of more colloquial language for some items) and reported all data in full for every student.
· Students were randomly allocated into the two groups successfully, and no discernible cross-contamination between groups was identified.
· Teaching sessions were purely group based, meaning that there was no opportunity to conduct the SRL MA privately for each student as planned. 
· The LearningSpace technology successfully recorded both sessions with satisfactory video and audio quality.

It was clear from the pilot and consultations with clinical teachers and unit managers that authentic clinical skills sessions were delivered in group settings under strict time constraints. This was not an issue for the BPF group as the timings per student were unchanged, whereas the SRLF method added approximately two to three minutes extra per student. It was predicted that teachers would become more fluid with the SRLF method and integrate it into their normal teaching, this happened with some but not all. This factor is explored further in Chapter B2.

Initially, a sub-sample of sessions were to be observed using videos to confirm the teaching methods were adhered to consistently by teachers. Given the diversity of approaches used by the teachers it was clear that all teaching sessions had to be captured  to account for how the methods were used by every teacher in every session taught. All sessions were videoed to confirm the teachers’ use of the methods and a sub-sample of sessions per teacher was reviewed.

Random allocation to feedback conditions was originally planned to be organised beforehand based on a random number generator for each student who would then be instructed to join a specific session depending on their allocation. In practice this was not possible due to the high numbers of students to be organised. The standard practice was for each teacher to randomly gather around ten students each from a corral on-site and bring them to their session. This was deemed an effective way to initially randomise students to the feedback conditions for venepuncture, for the following catheterisation session students were instructed to attend the teacher who had taught them venepuncture, which was effective. Student numbers were tracked using sheets to ensure cross contamination did not take place and to identify students’ feedback allocations for later analysis. In cases of contamination, student questionnaire data was omitted.

One measure that was removed from both feedback groups was a test of performance; it was deemed unnecessary both due to a lack of generalisability using the established measure and would be a poor indicator of progress over time at that early stage of clinical skills learning. Other criteria of success were deemed to have been met and the operationalisation of the intervention and feedback models was an overall success. Key changes to the training protocol and data collection sheets were made based on these findings for the full trial.


[bookmark: _Toc487456832][bookmark: _Toc487811212][bookmark: _Toc488147555][bookmark: _Toc488309167][bookmark: _Toc488930129][bookmark: _Toc489017343][bookmark: _Toc489447697][bookmark: _Toc490650184][bookmark: _Toc500319383][bookmark: _Toc500319546]Chapter B2: Effective feedback giving? The impact of a training intervention on experienced and novice teachers.

[bookmark: _Toc500319384]B2.1 Chapter context

This chapter reports on the impact of the faculty development intervention on clinical skills teachers’ practices. It was important to closely consider the impact of training upon the teachers as in this research they were considered key collaborative players in the dialogic feedback process. The teachers’ perspectives helped to create a fuller picture of how SRL and feedback behaviours operated within authentic learning and teaching contexts, particularly since facilitated teaching is known to influence both feedback impact and SRL support (Hatala et al. 2014; Brydges et al. 2015).
 
The teachers’ perspectives were collected through interviews shortly after the post-teaching survey data collection (Figure B2.1).
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[bookmark: _Toc500319547]Figure B2.1 Flow diagram of study operations. Teacher interviews (green) in the follow-up phase are highlighted.



The design and methods of this part of the study were pre-determined - outlined in the methodology of this thesis - and some of the interview guide questions were fixed based upon the research aims and objectives. However, the pilot and intervention design phase informed many of the questions addressing teachers’ usability and acceptability of the feedback training and delivery. The use of video monitoring was also particularly useful to contextualise teachers’ responses in the analysis stage as their actual teaching practice could be compared to their own verbal accounts. Research notes supplemented these videos in developing specific questions on emergent areas, including the importance of researcher support to each teacher. The coding framework designed for the analysis stage was informed by all these factors and proved to be an effective initial framework. 


[bookmark: _Toc500319385]B2.2 Methods

[bookmark: _Toc500319386]B2.2.1 Interview Procedure

To qualitatively evaluate the teachers’ experiences, all fourteen were invited to participate in an individual follow-up interview two to four weeks after delivery. Interviews were designed and conducted in a semi-structured style (DiCicco‐Bloom and Crabtree 2006). This approach allowed for the exploration of the teachers’ experiences in detail while avoiding a rigid question and answer format (Fylan 2005). An interview guide (Appendix 9) was developed and piloted iteratively prior to the interviews with two teaching academics external to the research team. This guide was subsequently used in the interviews as a tool to help steer the discussion and to ensure each topic was explored consistently (Moos and Ringdal 2012). The main topics included: perceptions of feedback, views on the use of the allocated technique, and its impact upon current and prospective teaching practices. Themes identified by constant comparative analysis were investigated iteratively in later interviews (Moore et al. 2015). All interviews were conducted in February 2016 and data were collected in the form of audio recordings, demographic forms, and field notes.

Recordings were transcribed verbatim so as to become more familiar with the raw data (Seale 1999). After transcription, each account was read in depth and summaries were written and sent to the corresponding teachers for approval, comments, and corrections. This member checking process was an attempt to improve the credibility of the interpretations (Roter et al. 2002; Barnard et al. 2009). These transcripts were then uploaded into Nvivo (Version 11, QSR International, London, United Kingdom) for initial coding and categorisation.

[bookmark: _Toc500319387]B2.2.2 Analysis

Thematic framework analysis adopting a realist approach was used to explore this data, following the guidance of Braun and Clarke (2006). After transcription and member checking, codes were then organised into common groupings and themes after iterative analysis (see Appendix 10). These codes were then charted to illustrate the quotes under themes and sub-themes which could be checked against the whole dataset and reviewed within the research team (Appendix 11). A simple graphic of this charting is included in Appendix 12. This process led to the development of the final themes and the relationships within and between them until finally a conceptual model was created. SRL theory was only used to develop the model of feedback using MA, no specific theoretical framework was used to analyse the interview data. Peer debriefing within the research team was used throughout the entire process, attempting to make the findings credible by addressing any biases and to critique emerging themes (Lincoln and Guba 1985).

[bookmark: _Toc500319388]B2.3 Results

Thirteen of the fourteen teachers participated in the follow-up interview (one novice teacher could not be reached). Six teachers were either full or part-time in the department and had at least five years of previous teaching experience in health education contexts. Seven teachers were foundation year two doctors on their medical education rotation. Most of these novice teachers had some experiences of peer teaching or small group teaching but had no previous teaching appointments. All of these teachers were qualified medical professionals in different fields (surgery, nursing, paramedics, and hospital doctors). They were female (n=8, 62%) and male (n=5, 38%), and were ‘white – British’ (n=11, 85%), ‘white – other’ (n=1, 7.5%), and ‘Asian or Asian British – Indian’ (n=1, 7.5%). Interviews lasted 00:42:41 on average. Full demographics are included in Appendix 13 and the theme review with quotes is included in Appendix 11.

Analysis of these discussions revealed three distinct themes, and their sub-themes, that described the impact that the training intervention had on the teachers’ practices: (1) Conceptualisations informing practice; (2) Factors influencing the feedback encounter; (3) Dynamic adjustment and reflective change. A conceptual model was then developed elucidating the impact of the feedback models on teaching and feedback practices. The themes forming the conceptual model were modified by overarching differences in teaching experience (experienced and novice), and by the contextual and situational factors at play during teaching.



[bookmark: _Toc500319389]B2.3.1 Conceptualisations Informing Practice

Teachers clearly articulated where their conceptualisations of teaching and feedback had come from, what influenced them, and how they were translated into their teaching practice using the feedback models. Figure B2.2 shows how each sub-theme informed the overarching theme.

Figure B2.2 Conceptualisations informing practice theme and sub-themes.

A strong influence informing teaching practice was how the teachers’ educational backgrounds impacted upon their feedback approaches. One novice teacher attributed their approach to concepts taught to them during their undergraduate medical training.

BPF Nov - 6 “In medical school we were always taught with the sandwich model: give the good stuff, not so good stuff, good stuff which kind of works quite well. Especially if you haven’t had that much feedback training, it does seem to work.”

Similarly, other novice teachers cited both educational and sports coaching experiences as providing formative experience in learning to teach and give feedback.


SRLF Nov - 2 “My feedback techniques are modelled on feedback I’ve given and received from coaching football, from going through medical school, I always ask for feedback, I’m a very much a feedback person and I’m not scared to ask for it but I’ve never had formal training.”

The experienced teachers often used examples of professional practice experiences which had informed their use of feedback ‘styles’ which was then translated into teaching environments.

BPF Exp - 6 “I learned on the job, you took away what you like which was fed to you and meshed it all together and tried to develop my own style to deliver to others.”

A mix of novice and experienced teachers found that their previous educational and working background impacted upon their understanding of the feedback models they used. This then impacted upon their use of their allocated model during the teaching sessions.

SRLF Exp - 1 “The bits SRL consists of like setting a goal and so on, I have heard about it through my studies of human factors because I’ve got a psychology degree as well, so I know a bit about it. But it’s the first time I’ve had it as one general concept to guide me through the teaching session so I didn’t find it too difficult to kind of subscribe to it.”



[bookmark: _Toc500319390]B2.3.2 Factors Influencing the Feedback Encounter 

Teachers described a process of simultaneously assessing the learner in the classroom and formulating the appropriate feedback message, then giving the feedback while perceiving the learner’s response to it as a cycle. This process was influenced by varying contextual and situational factors which affected the teachers’ practice during each student encounter (Figure B2.3).


[bookmark: _Toc500319548]Figure B2.3 Factors influencing the feedback encounter theme and sub-themes.

Assessment of the learner prior to and whilst giving feedback was a common topic of discussion. One novice teacher described an occasion where they modified their feedback approach based upon an interaction with some students who stayed after the session.

BPF Nov - 7 “The first half weren’t really bothered about getting good feedback, they just wanted to know if they got it right and then go home whereas the others wanted to learn more so I could adapt myself and say ‘you guys stayed and want to learn more, lets chat more about this process’.”


One experienced teacher found that the SRLF model allowed them to assess the students’ learning needs and to use that information in formulating and modifying their feedback message.

SRLF Exp - 4 ““There was one particular student who gave me good feedback on a pre-performance question, they didn’t just say… the usual ones are “I’ll do what you did and I want to do it so that I do it right” but this one actually broke it down they said, “I’m going to maintain sterility…” etc. so I could feed off that when I gave the feedback.””

Many teachers described perceiving their students to be prioritising exam preparation. This appeared to have a direct impact upon the given feedback to meet this need and engage the learners.

SRLF Nov - 3 ““I find that sometimes they don’t seem as willing to listen unless you put it in that same format “if you do this, you will pass” if you make it more abstract than that then it’s not as accepted as well. You have to incentivise it almost.””

When asked about the challenges and advantages to feedback giving in clinical skills teaching settings, almost all teachers cited the time constraints of the sessions as the main challenge.

BPF Exp - 6 “Challenges now are numbers and time, simply. […] you don’t have the environment to make any further inquiries. If they’re doing fine at the skill it’s not as much of a major problem but if they’re having some difficulties we don’t have the ability to feedback on them as an individual because the environment isn’t conducive to that.”



[bookmark: _Toc500319391]B2.3.3 Dynamic adjustment and reflective change

Teachers described both immediate and longer-term changes in their teaching and feedback giving practices (Figure B2.4). All teachers identified these changes as reflective processes but each individual articulated them differently based upon their conceptualisations of teaching and feedback. 

[bookmark: _Toc500319549]Figure B2.4 Dynamic adjustment and reflective change theme and sub-themes.

Aside from modifications in the feedback message, most teachers made minor or major changes to their general approach or model to giving feedback during the study. The most common adaptation was changing the wording of the SRL MA items to fit their preferred communication style.

SRLF Nov - 2 “It became easier over time, mainly because I found ways of getting the answers out of them with the way I was saying things rather than using the rigid flow diagram to ask the questions. I think it’s all about the wording.”

As a result of modifications like these, most teachers using the SRLF model began to integrate parts of the model into their regular teaching practice. For one teacher, this transition began a process of dissociation from consciously using the model only for research purposes.

SRLF Exp - 1 “I internalised it a bit and remembered it by starting with the ‘during the task’ bit, it felt a lot more like teaching rather than doing research when I did that. It became part of my normal teaching.”

This longer-term change was not an all-encompassing paradigm shift; parts of the feedback models were retained and some were rejected based upon the teacher’s perception of the model’s usefulness for their teaching practice. One experienced teacher described this as an addition to their teaching toolkit.

SRLF Exp - 4 “Some things I’ve done instinctively like the monitoring performance bit but there’s things here that I haven’t thought about but yes I’d like to take to them forward. It’s been a bolt-on for me”

Most teachers identified longer term adaptations to their practice beyond the study. One experienced teacher, also working part-time as a nurse, identified a change in their approach to mentoring.

BPF Exp - 3 “I got more of a sense of where the students thought they were, I think about that more, it reinforced it and that’s what I do with my nursing students now, that’s helped a lot”

The abovementioned themes were organised into a conceptual model of feedback giving processes that maps the mechanisms of change in teaching practice and the factors which influence them (Figure B2.5).
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[bookmark: _Toc500319550]Figure B2.5 Conceptual model of feedback giving processes beginning with personal espoused theory informing decisions made in the feedback encounter, then dynamic are made in response to situation or contextual demands. Beneficial changes are incorporated into personal espoused theory through a reflective critical process.

[bookmark: _Toc500319392]B2.3.4 Differences between Novice and Experienced Teachers

There were notable differences in response to certain topics between teachers who were comparatively new to the clinical skills teaching context and those who had more experience. This difference did not affect the structure of the conceptual model for either group but did affect their teaching and feedback giving practices and perceptions of the models.

The novice teachers tended to focus more on the content delivery aspect of teaching which impacted upon their approach to feedback, whereas the more experienced teachers were more concerned with holistic factors.

BPF Nov - 4 “in the first session I gave less feedback because the students had done quite a bit of pre-reading so they were slightly better automatically”
SRLF Exp – 1 “it’s not just about the knowledge, it’s about the other things they need, try to give them a way to deal with all those problems as well […] little tricks you can do to calm you down and to focus in on the task because that’s a generic skill that they need in everyday skills and on the wards.”

When discussing the challenge of exam-focused students, novice teachers typically described using simplified feedback which addressed the students’ exam needs. Experienced teachers spoke more about responding to this in a way which focused upon the longer-term learning needs of the students.

SRLF Nov - 3 “I find that sometimes they don’t seem as willing to listen unless you put it in that same format “if you do this, you will pass” if you make it more abstract than that then it’s not as accepted as well. You have to incentivise it almost.”
SRLF Exp - 4 “In some respects, the students are wanting to pass their assessments which is important but I’m wanting them to go beyond that and apply what we’ve taught them and the principles of what we teach them.”

Some novice teachers chose not to give feedback on certain SRL processes because they did not feel comfortable or did not know how to give feedback on them. Only one experienced teacher raised this difficulty, they also took steps to resolve the issue by accessing support, which no novice teacher did.

SRLF Nov - 1 “I mostly ended up talking to people about the goal setting and process […] Mostly because I didn’t know how to give feedback on the other bits particularly.”
SRLF Exp - 1 “If it was just me on my own, without any feedback from you I’d have wondered a bit and I might have even varied it a lot more but because you told me “you’re on the right track” and told me what I needed to improve upon, that’s good feedback so I was quite happy with that.”

[bookmark: _Toc500319393]B2.4 Chapter summary

An SRLF model using SRL MA was developed, piloted, and implemented in authentic teaching sessions alongside a BPF model. Three distinct themes arose from the interview analysis: how the teachers’ conceptualisations of teaching and feedback informed their practice, what influenced them during the student encounter, and what changes they made to their practice both during and between encounters. A conceptual model was formed based upon these themes in which contextual and situational factors impacted upon teaching practice.

The results and procedural observations from this study further validated that SRLF and BPF was given which was important to add credibility to the questionnaire study findings. It also gave insights into how the feedback was received in terms of the teachers’ observations of the students’ reactions.

Peer debriefing was a key validation tool during the analysis stage of this study. Initially, elements of intervention usability, usefulness, and acceptability superseded the impact of using the feedback models on the teachers’ practices. After presenting these findings to the research team it was decided that these operational details would better suit a dedicated evaluation rather than addressing the specific study research questions. This initial analysis was kept and used in Chapter D1; the subsequent analysis presented in this Chapter ultimately focused upon how teaching practice changed and the mechanisms supporting and causing it. The conceptual model was borne out of these peer debriefing meetings and helped to illustrate the overall process teachers navigated across the study.
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[bookmark: _Toc500319395]B3.1 Chapter Context

This chapter explores the impact of the two different ways of giving feedback in simulated clinical skills. It includes three iterations of questionnaire data collection: pre-teaching, post-teaching, and post-clinical placements (see Figure B3.1). The aim of this part of the study was to explore the impact of the feedback models on students’ SRL capacity and self-efficacy in the immediate and longer-term. It informed the qualitative sampling and data collection in Chapter C2 based upon changes in questionnaire scores. The validation in Chapter C1 also serves to validate the SSRQ tool. This part of the study spanned across the full data collection period and is the principle source of quantitative inquiry addressing the quantitative research question (A1.4).
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[bookmark: _Toc500319552]Figure B3.1 Flow diagram of study operations. Questionnaires (1, 2, and 3 in green) in the intervention and follow-up phases are highlighted.

[bookmark: _Toc500319396]B3.2 Method

A full description of the intervention procedure can be found in Chapter B1.

[bookmark: _Toc500319397]B3.2.1 Measures

The Short Self-Regulation Questionnaire (SSRQ) is a 31-item scale measuring self-regulation loading an overall trait dimension of self-regulation (Carey et al. 2004) (Appendix 14). Each item consists of a 5-point Likert scale ranging from ‘strongly disagree’ to ‘strongly agree’ with the centre point being ‘uncertain’. Half of the items are worded negatively and their scores reversed. Higher SSRQ scores are associated with higher self-regulation. The SSRQ has shown high correlations with the original 63-item SRQ and is internally consistent (Neal and Carey 2005). The SSRQ was successfully validated in the current population of medical undergraduates with a good internal consistency of 0.85 (Cronbach’s Alpha) and was found to be a good predictor of self-efficacy scores (see Chapter C1). 

The General Self-Efficacy Scale (GSE) is a 10-item scale assessing individuals’ perceived self-efficacy (Schwarzer and Jerusalem 1995) (Appendix 15). Items are scored on a 1–4 scale ranging from ‘not at all true’ to ‘very true’. Higher scores indicate stronger perceived self-efficacy beliefs. The scale is unidimensional and internally consistent, with previous studies in various populations and countries reporting values of Cronbach’s alpha between 0.76 and 0.90, and high correlations with dimensions of self-regulation (Schwarzer and Jerusalem 1995; Scholz et al. 2002).

[bookmark: _Toc500319398]B3.2.2 Procedure

Questionnaires were issued in timetabled teaching sessions (lectures, workshops, and seminars). The first round of questionnaire data was collected one day before teaching sessions began (Pre-teaching - November 2015) and the second round of data was collected in the week following the last catheterisation sessions (Post-teaching - January 2016). After the second round, students completed their basic clinical skills learning and were formally assessed, as per usual practice, and then began their clinical placements. These were four placements of three weeks each where students completed various professional learning activities which included both written reports and clinical skills, concluding with an Observed Structured Clinical Examination (OSCE). The third round of questionnaires was administered shortly after this assessment period, nine months after the second round and twelve months after the first round (Post-teaching 9 months – October 2016).

[bookmark: _Toc500319399]B3.2.3 Statistical Analysis

Mixed ANOVA was used to investigate the interaction between the within-subjects “Time” factor (1st round, 2nd round, 3rd round), and the between-subjects feedback “Condition” factor (BPF, SRLF), both for the SSRQ and the GSE. Mixed ANOVA is used to measure the mean differences in dependent variables (SRL and self-efficacy) between two groups that are split by an independent variable (feedback model) over two or more instances (pre, post, and post 9 months). Assumptions of mixed ANOVA were tested, particularly multivariate normality (normally distributed data) was tested by estimating Mardia’s (1970, 1974) normalized coefficient of multivariate kurtosis from the residuals of the two specified models, i.e. SSRQ and GSE respectively, and Mauchly’s test was used to assess sphericity (Mauchly 1940). Sphericity is the assumption that the variations of the differences between all possible pairs of within subject conditions (feedback model) are equal. It can be tested when there are three or more instances where a measure is repeated and inflated ‘f’ values indicate that sphericity is violated. IBM SPSS AMOS statistical software (Version 22.0) was used to estimate Mardia’s normalized coefficient of multivariate kurtosis, and IBM SPSS Statistics (Version 22.0) for all other analysis. Error bars were used based upon a 95% confidence interval (CI) instead of standard deviation as CIs are recognised as “a more intuitive measure of uncertainty” (Krzywinski and Altman 2013, p. 921).


[bookmark: _Toc500319400]B3.3 Results

A sample of 171 out of a total population of 227 students completed all three iterations of the questionnaires, yielding a 75% response rate. Data from students that was incomplete, i.e. had not completed all three iterations (n=6) or were found to have not consistently received the same model of feedback across the two sessions according to student IDs on SRL MA sheets (n=3), were not included in this analysis and subsequently discarded. There was no significant difference between this cohort’s socio-demographic characteristics and other cohorts at Sheffield Medical School. Students’ socio-demographic data is reported in Table B3.1.

[bookmark: _Toc487454832][bookmark: _Toc487456792][bookmark: _Toc500319511]Table B3.1 Socio-demographic characteristics of students with statistical analysis.
	Characteristics
	Sample total
(N = 171)
	Statistics
	p

	Gender (%)
	
	 
	χ2(11) = 5.274b
	0.97

	
	Female
	102 (59.6)
	
	

	
	Male
	69 (40.4)
	
	

	Age (years)
	
	20.3 ± 1.6a
	χ2(1) = 3.576b
	0.06

	Ethnicity (grouped)
	
	
	Fishers = 1.202
	0.93

	
	White
	127 (74.3)
	
	

	
	Black
	5 (2.9)
	
	

	
	Asian - British
	16 (9.4)
	
	

	
	Asian - Chinese
	20 (11.7)
	
	

	
	Mixed
	3 (1.8)
	
	

	Condition (%)
	
	 
	χ2(1) = 0.003b
	0.96

	
	BPF
	64 (37.4)
	
	

	
	SRLF
	107 (62.6)
	
	

	a Values shown as mean ± SD. b χ2 with continuity correction.



For the SSRQ, the assumption of multivariate normality of residuals obtained from the specified model was tested by estimating Mardia’s normalized coefficient of multivariate kurtosis. As indicated by Bentler (2005, p. 283), "the normalized estimate is interpretable as a standard normal variate, so if it is outside the -3 to +3 range [...] the hypothesis of multivariate normality can be rejected". The estimated Mardia’s normalized coefficient was 1.36, and thus the analysis was continued. Subsequently, the assumption of sphericity was tested, i.e. equality of variances of the differences between the groups of the within-subject factor for all conditions of the between-subjects factor, by using Mauchly’s test. Results indicated violation of the assumption of sphericity (χ2(2) = 61.74, p < 0.001,  > 0.75), and the Huynh-Feldt correction was used to adjust the degrees of freedom of further F tests (Huynh and Feldt 1976; Girden 1992).

The mixed ANOVA was performed, and results from the tests of within-subjects effects showed a significant Condition*Time interaction (F(1.550) = 7.85, p < 0.002). Table B3.2 reports pairwise comparisons with Bonferroni adjustment.

[bookmark: _Toc487454833][bookmark: _Toc487456793][bookmark: _Toc500319512]Table B3.2 Analysis of SSRQ scores using pairwise comparisons.
	Condition
	(I) Time
	(J) Time
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	BPF
	1
	2
	13.67
	4.19
	0.004
	3.53
	23.81

	
	
	3
	7.47
	2.65
	0.016
	1.07
	13.87

	
	2
	1
	-13.67
	4.19
	0.004
	-23.81
	-3.53

	
	
	3
	-6.20
	4.58
	0.533
	-17.28
	4.88

	
	3
	1
	-7.47
	2.65
	0.016
	-13.87
	-1.07

	
	
	2
	6.20
	4.58
	0.533
	-4.88
	17.28

	SRLF
	1
	2
	-3.24
	3.24
	0.957
	-11.09
	4.60

	
	
	3
	-9.43
	2.05
	0.000
	-14.38
	-4.48

	
	2
	1
	3.24
	3.24
	0.957
	-4.60
	11.09

	
	
	3
	-6.19
	3.54
	0.248
	-14.76
	2.38

	
	3
	1
	9.43
	2.05
	0.000
	4.48
	14.38

	
	
	2
	6.19
	3.54
	0.248
	-2.38
	14.76

	Based on estimated marginal means

	b. Adjustment for multiple comparisons: Bonferroni.




In the BPF group, a significant decrease in SSRQ scores was observed from 1st round (M = 117.55, SE = 1.51) to 2nd round (M = 103.88 SE = 4.07) with p <0 .005, and a significant increase in SSRQ scores from 1st round to 3rd round (M = 110.08, SE = 2.22) with p < 0.02. In SRLF a significant increase in SSRQ scores was observed from 1st round (M = 115.79, SE = 1.16) to 3rd round (M = 125.22, SE = 1.72) with p < 0.001. Figure B3.2 represents estimated marginal means of SSRQ scores for the Condition*Time interaction with error bars based upon a 95% confidence interval.
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[bookmark: _Toc500319553]Figure B3.2 SSRQ Score, Condition*Time interaction based on estimated marginal means with CI bars to distinguish significant differences between conditions. Bar positions were adjusted for clarity.

For the GSE, the estimated Mardia’s normalized coefficient was 0.34, and thus analysis was continued. Subsequently, the assumption of sphericity was tested by using Mauchly’s test. Results indicated violation of the assumption of sphericity (χ2(2) = 38.83, p < 0.001,  > 0.75), and the Huynh-Feldt correction was used to adjust the degrees of freedom of further F tests.

A mixed ANOVA was performed and results from the tests of within-subjects effects showed a significant Condition*Time interaction (F(1.682) = 4.91, p < 0.015). Table B3.3 reports pairwise comparisons with Bonferroni adjustment.









[bookmark: _Toc487454834][bookmark: _Toc487456794]
[bookmark: _Toc500319513]Table B3.3 Analysis of GSE scores using pairwise comparisons.
	Condition
	(I) Time
	(J) Time
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	
	Lower Bound
	Upper Bound

	BPF
	1
	2
	2.75
	1.04
	.027
	0.24
	5.26

	
	
	3
	1.28
	0.70
	.208
	-0.41
	2.98

	
	2
	1
	-2.75
	1.04
	.027
	-5.26
	-0.24

	
	
	3
	-1.47
	1.06
	.503
	-4.03
	1.09

	
	3
	1
	-1.28
	0.70
	.208
	-2.98
	0.41

	
	
	2
	1.47
	1.06
	.503
	-1.09
	4.03

	SRLF
	1
	2
	-0.24
	0.80
	1.000
	-2.19
	1.70

	
	
	3
	-2.18
	0.54
	.000
	-3.49
	-0.87

	
	2
	1
	0.24
	0.80
	1.000
	-1.70
	2.19

	
	
	3
	-1.93
	0.82
	0.058
	-3.92
	0.05

	
	3
	1
	2.18
	0.54
	.000
	0.87
	3.49

	
	
	2
	1.93
	0.82
	.058
	-0.05
	3.92

	Based on estimated marginal means

	b. Adjustment for multiple comparisons: Bonferroni.





In BPF a significant decrease in GSE scores was observed from 1st round (M = 30.97, SE = 0.40) to 2nd round (M = 28.22, SE = 0.97) with p < 0.030. In SRLF a significant increase in GSE scores was observed from 1st round (M = 30.71, SE = 0.31) to 3rd round (M = 32.89, SE = 0.43) with p < 0.001. Figure B3.3 represents estimated marginal means of GSE scores for the Condition*Time interaction with error bars based upon a 95% confidence interval.
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[bookmark: _Toc500319554]Figure B3.3 GSE Score, Condition*Time interaction based on estimated marginal means with CI bars to distinguish significant differences between conditions. Bar positions were adjusted for clarity.


[bookmark: _Toc500319401]B3.4 Chapter summary

The findings in this part of the study addressed the quantitative research questions and suggest that SRLF may have had a more positive immediate and longer-term impact upon students’ SRL capacity and perceived self-efficacy than BPF. These quantitative insights were used to inform part of the qualitative study design by specifically inquiring about clinical skills experiences. The similar trend lines of SRL capacity and self-efficacy also informed the analytical approach in Chapter C2, specifically the coding process where self-efficacy (coded as “confidence” and “comfort level”) was given more attention as a potential influence on SRL and feedback behaviours on clinical placements.

The data collection from pre-teaching was used as the first cohort for the validation of the SSRQ which in turn informed the validity of the inferences drawn from the results in this questionnaire study. Another major use of this data was for purposefully sampling students by identifying changes in scores from pre to post-teaching, creating defined groups for more in-depth comparative analysis using focus groups and interviews (see Appendix 20).

[bookmark: _Toc487456841][bookmark: _Toc487811221][bookmark: _Toc488147564][bookmark: _Toc488309176][bookmark: _Toc488930138][bookmark: _Toc489017352][bookmark: _Toc489447706][bookmark: _Toc490650193][bookmark: _Toc500319402][bookmark: _Toc500319555]Section B: Summary of the Intervention Phase: Development, Implementation, and Evaluation

A faculty development intervention was developed and delivered to teachers who used either SRLF or BPF models to give feedback during simulated clinical skills teaching sessions. Teachers found the SRLF model feasible and accessible and all teachers described how the feedback models influenced their practice impacting upon their conceptualisations of teaching and feedback. Survey results showed that students receiving the SRLF model scored significantly higher in SRL capacity and self-efficacy measures than those in the BPF group.

[bookmark: _Toc487456842][bookmark: _Toc487811222][bookmark: _Toc488147565][bookmark: _Toc488309177][bookmark: _Toc488930139][bookmark: _Toc489017353][bookmark: _Toc489447707][bookmark: _Toc490650194][bookmark: _Toc500319403][bookmark: _Toc500319556]Section C: Follow-up Evaluation Phase

The validation of the SSRQ tool is included to support the findings from Chapter B3 and to provide a reliable measure of SRL for UK medical education researchers. This is followed by the qualitative exploration of how the feedback models impacted upon students’ SRL and feedback behaviours on clinical placements. 

[bookmark: _Toc487456843][bookmark: _Toc487811223][bookmark: _Toc488147566][bookmark: _Toc488309178][bookmark: _Toc488930140][bookmark: _Toc489017354][bookmark: _Toc489447708][bookmark: _Toc490650195][bookmark: _Toc500319404][bookmark: _Toc500319557]Chapter C1: Validation of the Short Self-Regulation Questionnaire (SSRQ).

[bookmark: _Toc500319405]C1.1 Chapter Context 

The Short Self-Regulation Questionnaire (SSRQ) was validated in two cohorts of students who were comparable in terms of stage of learning, genders, and ethnicities. The data included the first iteration (pre-teaching: Nov 2015) for the second year cohort under study in this project, and the following consecutive cohort was at the same point in their second year (Nov 2016). The analysis for the validation was carried out after the three iterations of data collection on the cohort under study (Nov 2016 – Feb 2017) and after student qualitative collection (see Figure C1.1). 
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[bookmark: _Toc500319558]Figure C1.1 Flow diagram of study operations. Validation of the SSRQ (in green) in the follow-up phase is highlighted.

Originally only the November 2015 collection was to be used for the analysis. This first analysis of this data determined a 4-factor structure of the SSRQ with a reduced 23-item form and an internal consistency of 0.85 (Cronbach’s Alpha). Based upon theoretical underpinnings of SRL, the four factors were: ‘Reflective Change’, ‘Setting and Achieving Goals’, ‘Motivational Beliefs’, and ‘Decision Making’. The SSRQ was a good predictor of self-efficacy scores, similar to reports in related studies. Finally, investigating gender differences in the SSRQ; females scored significantly higher in Setting and Achieving Goals whereas males scored higher in Decision Making.

After peer review, it became apparent that the psychometric strength of these four factors was not sufficient to claim that the version of the SSRQ used in this study was appropriately valid. The sample size was also insufficient for a robust assessment of the data using exploratory factor analysis. The decision was made to conduct the Nov 2016 collection based upon the need to compare similar groups in a larger sample to strengthen the analysis, producing the data presented in this Chapter.



[bookmark: _Toc500319406]C1.2 Ethical Approval

This validation study was not included in the original ethical approval and required an amendment which was accepted by a representative of the University of Sheffield Ethical Approval Board for Medicine, Dentistry, and Health on the 28th September 2016 (Appendix 17).

[bookmark: _Toc500319407]C1.3 Method

[bookmark: _Toc500319408]C1.3.1 Measures

The same measurement tools were used in this validation as detailed in B3.2.1.

[bookmark: _Toc500319409]C1.3.2 Participants and Procedure

Two consecutive cohorts of students attending their second year of medical school were invited to participate in this part of the study. Questionnaires were administered by the research team during regular teaching sessions. As in the procedures for Chapter B3, the SSRQ was issued to learners with clear instructions to answer the questions whilst recalling specific academic learning experiences (Gavora et al. 2015). The additional recruitment materials, information sheet, and consent form for the consecutive cohort are included in Appendix 16. 

[bookmark: _Toc500319410]C1.3.3 Statistical Analyses

The factor structure, internal consistency, and construct validity of the SSRQ were explored by means of Exploratory Factor Analysis (EFA). Particularly, Principal Component Analysis (PCA) with Promax rotation was used, starting from the hypothesis that the underlying factors may be correlated (Carey et al. 2004; Gavora et al. 2015). The assumptions of factorability of the data were tested using the Kaiser–Meyer–Olkin index (KMO) of sampling adequacy (Kaiser 1974), and Bartlett (1937) test of sphericity. Internal consistency was measured using Cronbach’s alpha. Gender differences in SSRQ scores were tested using an independent sample t-test, whilst the relations between age and SSRQ scores were assessed through linear regression analysis. All analyses were performed using IBM SPSS Statistics (version 22.0).

[bookmark: _Toc500319411]C1.4 Results

Students who fully completed the procedure were 345. Among these, 168 were from the first cohort composed of total 223 students registered in the academic year 2016-17 (response rate 75.34%), while 177 were from the second cohort, composed of 207 students registered in the academic year 2015-16 (response rate 85.51%). There were no differences in the delivery of the curriculum, teaching, and assessment across the two academic years. No differences were found in gender, age, and fee status between students enrolled in the two academic years (Table C1.1).

[bookmark: _Toc487454837][bookmark: _Toc487456795][bookmark: _Toc500319514]Table C1.1 Socio-demographic characteristics of students from two consecutive years.
	Characteristics
	Academic Year 2015-16
(N = 168)
	Academic Year 2016-17
(N = 177)
	Statistics
	p

	Gender (%)
	
	 
	 
	χ2(1) = 0.13b
	0.72

	
	Female
	101 (60.1)
	102 (57.6)
	
	

	
	Male
	67 (39.9)
	75 (42.4)
	
	

	Age (years)
	
	20.4 ± 1.6a
	20.3 ± 1.6a
	t(343) = 0.23
	0.82

	Fee status (%)
	
	 
	 
	χ2(1) = 0.12b
	0.73

	
	Home
	150 (89.3)
	161  (91.0)
	
	

	
	Overseas
	18 (10.7)
	16 (9.0)
	
	

	a Values shown as mean ± SD. b χ2 with continuity correction.




The assumptions of sampling adequacy and factorability of the correlation matrix were tested by means of the KMO index and the Bartlett’s test of sphericity, respectively. KMO obtained from the initial solution of EFA was very good (0.87), supporting the assumption of sampling adequacy. Bartlett’s test of sphericity was significant, with χ2(465) = 2892.4 (p <0.001), allowing for the rejection of the hypothesis that the observed correlation matrix was an identity matrix.

EFA employing PCA with Promax rotation was performed on the 31 items of the SSRQ. Nine components with eigenvalue greater than 1 were extracted, accounting for the 58.1% of total variance. The solution was difficult to interpret, and several items were found to be loading high (≥0.32) on two or more components, and only one item loaded onto the ninth component (<0.32). The scree plot showed a major inflection between the first and the second component extracted (Figure C1.2).
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[bookmark: _Toc500319559]Figure C1.2 Exploratory Factor Analysis, Scree Plot with eigenvalues of each component number illustrating potential factor(s).

The properties of a model were investigated in which 31 items loaded onto a single dimension. All items loaded high (≥0.32) onto a single dimension, the solution was easy to interpret, and the scale had a high internal consistency (Cronbach’s alpha = 0.89), similarly to the original SSRQ structure identified by Carey et al. (2005). Table C1.2 reports the component matrix.



[bookmark: _Toc487454838][bookmark: _Toc487456796]
	SSRQ Component Matrixa

	Item
	Item Text
	Loading

	[bookmark: OLE_LINK1]16
	I have a hard time setting goals for myself.
	0.618

	19
	I have trouble making plans to help me reach my goals.
	0.614

	10
	I have trouble following through with things once I’ve made up my mind to do something.
	0.572

	11
	I don’t seem to learn from my mistakes.
	0.566

	31
	I give up quickly.
	0.560

	21
	I set goals for myself and keep track of my progress.
	0.559

	17
	I have a lot of willpower.
	0.558

	26
	If I make a resolution to change something, I pay a lot of attention to how I’m doing.
	0.546

	25
	Once I have a goal, I can usually plan how to reach it.
	0.521

	20
	I am able to resist temptation.
	0.517

	9
	When it comes to deciding about a change, I feel overwhelmed by the choices.
	0.515

	3
	I get easily distracted from my plans.
	0.510

	22
	Most of the time I don’t pay attention to what I’m doing.
	0.503

	18
	When I’m trying to change something, I pay a lot of attention to how I’m doing.
	0.502

	8
	If I wanted to change, I am confident that I could do it.
	0.491

	1
	I usually keep track of my progress toward my goals.
	0.475

	6
	I put off making decisions.
	0.463

	27
	Often I don’t notice what I’m doing until someone calls it to my attention.
	0.459

	4
	I don’t notice the effects of my actions until it’s too late.
	0.457

	15
	As soon as I see a problem or challenge, I start looking for possible solutions.
	0.456

	29
	I learn from my mistakes.
	0.452

	23
	I tend to keep doing the same thing, even when it doesn’t work.
	0.448

	2
	I have trouble making up my mind about things.
	0.437

	14
	I have personal standards, and try to live up to them.
	0.420

	30
	I know how I want to be.
	0.412

	28
	I usually think before I act.
	0.406

	7
	It’s hard for me to notice when I’ve “had enough” (alcohol, food, sweets).
	0.397

	5
	I am able to accomplish goals I set for myself.
	0.378

	13
	I usually only have to make a mistake one time in order to learn from it.
	0.366

	12
	I can stick to a plan that’s working well.
	0.366

	24
	I can usually find several different possibilities when I want to change something.
	0.325

	aExtraction Method: Principal Component Analysis.


[bookmark: _Toc500319515]Table C1.2 SSRQ Component matrix including each item and its respective loading value.


To test the relationship between the SSRQ scores and GSE scores, SSRQ total scores were computed by reversing the scores of all negatively worded items (2, 3, 4, 6, 7, 9, 10, 11, 16, 19, 22, 23, 27, 31), and subsequently by adding up the score of all the items endorsed in the scale. Similarly, GSE total scores were computed by adding up the score of all the items endorsed in the scale. A significant positive correlation was found between the two measures (r = 0.33, p = < 0.001).

Results from the independent sample t-test showed there were no differences between the scores of females (M = 117.03, SD = 11.37), and the scores of males (M = 116.6, SD = 1.02) (t(343) = 0.359, p = 0.720). Results from the linear regression showed no significant effect of age on SSRQ scores (Standardized Beta Coefficient = 0.09, t = 1.58, p = 0.116). 


[bookmark: _Toc500319412]C1.5 Chapter Summary

Results from this chapter revealed that the SSRQ tool was a valid tool of measurement for SRL capacity, informing the interpretation of data using the tool in this study. This gave credibility to the findings in Chapter B3 which explored the impact of the different methods of feedback giving on SRL capacity and self-efficacy using the SSRQ and GSE tools. A particular strength of the SSRQ was that it was able to predict GSE scores, this link is also suggested in the results in Chapter B3 which showed similar trajectories between SSRQ and GSE scores. 

This validation also gave insights into the potential weaknesses of the SSRQ in understanding specific factors within SRL capacity. Most notably, a multiple factor solution could not be reached without sacrificing significant variance explanation. A further data collection on the next consecutive cohort of students and the use of confirmatory factor analysis may give a better understanding of this phenomena. 
 

[bookmark: _Toc487456846][bookmark: _Toc487811226][bookmark: _Toc488147569][bookmark: _Toc488930143][bookmark: _Toc489017357][bookmark: _Toc489447711][bookmark: _Toc490650198][bookmark: _Toc500319413][bookmark: _Toc500319560]Chapter C2: Student Focus Groups and Interviews

[bookmark: _Toc500319414]C2.1 Chapter Context

The purpose of this part of the study was to determine the transferred impact of the different models of giving feedback on students SRL and feedback behaviours whilst on clinical placements. Data collection was conducted using focus groups in July 2016, and interviews in September and October 2016. These occurred before the final questionnaire data collection in October 2016 and the validation analysis (Figure C2.1).
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[bookmark: _Toc500319561]Figure C2.1 Flow diagram of study operations. Student focus groups and interviews (in green) in the follow-up phase is highlighted.


[bookmark: _Toc500319415]C.2.2 Methods

[bookmark: _Toc500319416]C2.2.1 Participants

The student cohort who had participated in the earlier stages of this research were contacted and invited to contribute to this follow-up study during their four blocks of three weeks clinical placement rotations. The recruitment materials, information sheets, consent forms, and the member checking form is included in Appendix 18. These students had received either SRLF or BPF as part of their clinical skills learning which occurred approximately eight to nine months before this qualitative data collection. Apart from prior participation, the other major eligibility criterion was that only students who had completed at least one of the four placement blocks were invited to focus group or interview.

A purposive stratified sampling method was used to select students for this study according to pre-determined criteria (Coyne 1997). This had the aim of selecting an information rich source specific to the purposes of the study (Patton 2005). An equal representation of all levels of SRL capacity was identified to include diverse perspectives on SRL and feedback behaviours in each feedback group. The pre-determined selection characteristics were as follows: feedback condition (SRLF / BPF), change in SSRQ score (high / low), and initial SSRQ score (high / low) (see Appendix 20).

[bookmark: _Toc500319417]C2.2.1 Procedure and materials

After sampling and selection, students were randomly allocated to attend focus groups or interviews. A low uptake in focus group recruitment according to the selection criteria meant that focus groups were only organised by feedback condition as it was not possible to equally distribute students according to the sampling framework. This issue did not occur with interviews and students were successfully sampled according to the criteria in equally numbered groups (four groups of four).



C2.2.1.1 Focus groups

On the advice of experts in focus group research (Bloor 2001; Finch and Lewis 2003; Barbour 2005), students were encouraged to lead the discussion but were paced using prompts to ensure the topics were sufficiently covered. The venues of all focus groups were at the students’ respective clinical placement sites with the aim of grounding their discussion in the context of authentic clinical learning experiences as opposed to a remote and decontextualized location. Small group dynamics were considered, based on Tuckman and Jensen (1977), and outlined in the context of focus groups by Finch and Lewis (2003) when moderating the groups which involved: 

1. Setting the ground rules and setting the scene – conducting introductions, reviewing the procedures and explaining the research with careful attention to ethical procedures. 
2. Introductions – participants are asked to introduce themselves to build initial familiarity and for the researcher to take notes on spatial placement and any other background information given.
3. Introductory topic – opening with a neutral and easy topic in the research to encourage discussion amongst all of the participants.
4. Discussion – using active listening to prompt the discussion and involve less active members whilst managing overpowering members. Raising challenges to stimulate deeper discussion.
5. Concluding – introducing the final topic and winding down the session to finish on a positive note, and to be present after the session for informal debriefs.

The purpose of the focus groups was to explore how students engaged with their learning during their clinical placements and to what extent the clinical skills teaching and aligned feedback they received in simulation prepared them for placements. Focus groups were conducted in seminar meeting rooms over three different hospital sites where students were on their first clinical placements in their final week (July 2016). A topic guide (Appendix 21) was developed with the research team for use in each focus group to address key concepts of the research questions, including: (1) Conceptualisations of Feedback in medical education - attachments and clinical skills specifically; (2) Learning strategies in clinical skills; (3) Interplay between feedback and learning strategies on clinical attachment. One aim of the guide was to ensure the students’ thoughts were structured in terms of recalling clinical skills teaching and feedback experiences as well as other learning and feedback experiences on clinical placement. The core questions in the guide were used consistently to ensure that the responses from each group could be analysed based upon an equal inquiry structure as opposed to a free flowing style more akin to grounded theory approaches. 

C2.2.1.2 Interviews

Semi-structured interviews were carried out on-site at each student’s current clinical placement location (three sites in total). These were conducted on their second or third placements in September 2016. After each student agreed to an interview date they were sent a link to complete the day reconstruction diary which they used to record their daily placement activities (Appendix 22) which could be viewed to inform the interview upon completion. At the start of the interview and before recording, students were asked to complete the Educational Alliance Inventory (Appendix 23) and to stipulate the hierarchical position of their chosen supervisor whom they were focusing on when answering the form (foundation year doctor, consultant etc.). The purpose of this was to prime students in discussing the topic of supervision.

The topic guide (Appendix 24) was piloted with two students beforehand and was reviewed with the research team. The pilots revealed some key conceptual points, mainly the significant impact of the supervisor on students’ feedback and SRL behaviours. Questions on these topics were edited and became more established in the subsequent analysis. Practical points raised were that the diary exercise was positive as a prompting and reflective tool but specific days would need to be stipulated, which was subsequently implemented in recruitment.

The final interview topic guide mirrored the three main themes outlined in the focus group topic guide to ensure inquiry was consistent across both methods. However, questions in the interviews addressed the diary and student-supervisor relationship more closely but still within the context of the themes. A slightly more conversational style with more follow-up questions was used as interviews are more closely focused on the individual perspective rather than attaining the collective view in focus groups.

C2.2.1.3 The Day Reconstruction Diary

Students selected for interviews were asked to complete an online diary (using Google Forms) detailing their activities of the day before interview (for Monday interviews this was completed the previous Friday). The diary asked students to reconstruct what their day was like, as if they were writing in their diary. This was split into morning, afternoon, and evening – followed by a final summary (Appendix 22). Students were asked to recount certain events as small episodes which they narrated. To answer: “what you did, why you did it, where you were, who was there, and what the outcomes were”. They were given examples of what they could record, including: clinical skills, taking histories, speaking to colleagues, or looking up a condition when they got home that night. They were also free to record social interactions. The purpose of this diary was to ensure a record of clinical placement experiences that could be compared between interviewees, confirming or refuting the assumption that their experiences were typical across the sample. Additional functions of the diary were to improve their recall of specific behaviours on clinical placement and to build a view of what each student’s experience was from their perspective that could be explored during the interview.

C2.2.1.4 The Educational Alliance Inventory

At the beginning of each interview, each student completed the Educational Alliance Inventory (EAI) (Appendix 23) with the purpose of priming the discussion and improving recall of feedback experiences with supervisors whilst on clinical placement. The EAI was developed to identify characteristics of positive and negative educational relationships by Telio et al. (2016) from whom permission to use this tool was granted. They originally adapted the tool from the working alliance inventory (Horvath and Greenberg 1989). The EAI is a self-report 36-item form using a seven-point Likert scale (1=never, 4=sometimes, 7=always) with higher scores indicating a stronger supervisory relationship. Students were given instructions to complete the form while focusing their relationship with a recent supervisor whom they had known for at least three weeks or more. The specific EAI scores were not considered in this study as there is little guidance on how to meaningfully interpret the scores in relation to qualitative data (Telio et al. 2016).

[bookmark: _Toc500319418]C2.2.2 Analysis

Focus groups and interview recordings were transcribed and uploaded to Nvivo (Version 11, QSR International, London, United Kingdom) for initial analysis. Thematic framework analysis was used following the same approach as was outlined both in A3.9.3 and B2.2.2. In addition to this process, the diaries from interviewees were used to contextualise the data but were not subject to any additional qualitative analytical methods. Analysis was conducted in a constant comparative manner, involving comparisons between themes, students, and study groups iteratively and systematically (Boeije 2009)

Following two rounds of coding, the first stage of analysis involved gathering quotes into early categories based on general topics and concepts e.g. ‘trust’ was categorised under ‘supervisor relationship’. This process was also influenced by the density of coded quotes; codes that had high densities of quotes became higher order categorical factors than those with low densities, although none were deleted or disregarded. The codebook used here is included in Appendix 25.

This collection of codes and quotes were then analysed using the lenses of the research questions. This process revealed the first versions of themes and sub-themes (Appendix 26), these focused on the supervisory relationship, feedback filtering, and contextual factors. When validated with the supervisory team, the themes were deemed too outcome focused, rather than understanding the underlying influences of learning behaviours on clinical placement. The themes were re-focused during this validation, producing a second interpretation focusing on behavioural influences on clinical placement experiences (Appendix 27). These were: contextual and situational, stage of learning and personal development, supervisors, and individual learner factors (Table C2.2). After subsequent validation with the supervisory team these themes and their sub-themes were refined and checked. A final version was re-validated against the raw data and small modifications were made to ensure the interpretation was representative of the data. This was checked with the supervisory team again to finalise the thematic framework presented in the following results.

The final step in the analysis process was to separate the quotes according to SRLF and BPF groups. The supervisory team was kept blind to the groupings when independently validating to more authentically determine any difference between the group’s SRL behaviours. Subsequent meetings revealed the potential influences of the feedback groupings which are discussed in Table C2.3.

[bookmark: _Toc500319419]C2.3 Results

A total of 73 students agreed to participate in seven focus groups (n=57) and interviews (n=16). Interviews lasted 00:36:40 on average and focus groups lasted 00:48:25 on average. All socio-demographic characteristics are summarised in Table C2.1 and interviewee characteristics can be discerned with the use of Table C2.2. Focus groups are numbered and their feedback condition is labelled. Two students did not complete the diary prior to their interviews (G7 - 2, G5 – 1). Full details of all demographics are included in Appendix 19.
	Characteristics
	Focus groups
(N = 57)
	Interviews
(N = 16)

	Gender (%)
	
	 
	

	
	Female
	36 (63.2)
	12 (75)

	
	Male
	21 (36.8)
	4 (25)

	Age (years)
	
	20.71 ± 0.52a
	20.69 ± 0.87a

	Ethnicity grouped (%)
	
	
	

	
	White – British/Irish
	46 (80.7)
	12 (75)

	
	Asian - British
	4 (7.0)
	2 (12.5)

	
	Asian - Chinese
	4 (7.0)
	0

	
	Other
	3 (5.3)
	2 (12.5)

	Condition (%)
	
	 
	

	
	BPF
	21 (36.8)
	8 (50)

	
	SRLF
	36 (63.2)
	8 (50)

	a Values shown as mean ± SD.
	
	



[bookmark: _Toc487454845][bookmark: _Toc487456797][bookmark: _Toc500319516]Table C2.1 Socio-demographic characteristics of focus group and interview participants.

		Group	
	Feedback condition
	SRL Change
	SRL score

	G1
	SRLF
	High
	Low

	G2
	SRLF
	High
	High

	G3
	SRLF
	Low
	Low

	G4
	SRLF
	Low
	High

	G5
	BPF
	High
	Low

	G6
	BPF
	High
	High

	G7
	BPF
	Low
	Low

	G8
	BPF
	Low
	High


[bookmark: _Toc500319517]Table C2.2 Interview participant key.




After iterative thematic analysis, distinct themes and sub-themes arose from the data (see Table C2.3). Following the analysis of themes and supporting quotes using the lenses of the research questions and SRL theoretical framework, three conceptual models of clinical learning experiences were developed to illustrate the transferred impact of feedback models: (1) Contextual and cultural factors; (2) Feedback behaviours; (3) Learning behaviours. A full set of quotes representing the themes can be found in Appendix 28 and full conceptual models with relationships labelled with all quotes is included in Appendix 29. Key quotes corresponding to the themes are presented in Table C2.3.

	[bookmark: _Toc487454846][bookmark: _Toc487456798][bookmark: _Toc500319518]Table C2.3 Key themes and sub-themes from focus groups and interviews affecting learning and feedback behaviours with illustrative quotes.

	Theme
	Sub-theme
	Student
	Illustrative quote

	Contextual and cultural factors
	Characteristics of the learning environment
	G5 - 1
	Interviewer: “why have you chosen to go to clinics?”
Student: “because I can actually see patients myself, I’ve got OSCEs coming up so going to theatre is of no benefit to me, I don’t speak to any patients, no communications skills to improve. It’s either sit or stand for two hours, or speak to some patients and get feedback on examinations which is helpful for me at this stage.”

	
	Workplace culture
	G3 - 2
	“Since going on the ward round I’m more familiar with the patients and how the ward works. I can be more independent in that I can speak to patients by myself and I’ll ask if bloods need doing, go off and read some patient notes so generally getting more comfortable around the wards. When I’m on the ward for the first time I don’t know how things work and the etiquette, I don’t want to get in the way.”

	
	Recognition and awareness of the team
	G7 - 1
	“The F1 has asked me if I need mini-CEX’s done and because I’ve helped out on the ward round they ask to help me get those done. It’s almost like an exchange. Trying to be as friendly as possible to them made them be friendly back. I think they like me. It definitely made it like we were part of the team which did make a big difference I think.”

	Stage of learning and development
	Learning priorities
	FG5 - SRLF
Student 7
	“It sounds bad but I associate good feedback with what is going to help us in our exams which sounds bad but we have OSCEs soon. It’s the practical use.”

	
	Personal and professional progression
	FG6 - BPF
Student 2
	“It’s different. The first two years is just ‘how can I learn this better? How can I understand more things?’ but now in our clinical years, it’s more like ‘how can I function better with the team? How do I be more efficient when I’m working with the team? How do I help the patient better?’ it’s gone from academic to a more holistic professional mind-set.”

	Supervisor factors
	Supportive
	G4 - 2
	“My relationship with the F1 is good. I think it makes it easier for her to give me feedback because if she didn’t know me that well then she wouldn’t really know my flaws or how to criticise me in a sense. But because we have a good relationship it’s more like it’s informal and formal. She can tell “wait try it this way” or if I ask her for formal feedback on a mini-CEX for example she’s happy to do it, and if she knows me she can tell me the good bits and the bad bits as well which is really good.”

	
	Credibility
	G5 - 1
	“I’m not going to take it personally if an orthopaedic surgeon tells me I need to improve my anatomy because I probably do but if he says I need to improve my communication skills I would think that he’s seen me for five minutes and not with a patient so it’s not got much grounding. It’s difficult because they know more than I do about medicine and I should be taking it and being on board with what they say but it’s difficult when I don’t have a relationship with them.”

	Individual factors
	Self-confidence
	FG2 - SRLF
	"Student 2: it’s hard to approach some of them for feedback, if they’re telling you to help you then that’s fine but when they’re just telling you to make you feel bad then you won’t listen to it.
Student 1: if it is negative and I can tell it’s not meant to help me move forward, I disregard it.
Student 5: it knocks your confidence"

	
	Planning and monitoring
	FG2 - SRLF
	“Student 12: I have an idea of what we want to do each day, I can map it out on my timetable. Because the patients are so variable, you can’t definitely do what you set out to do in the day, some days are better than others.
Student 7: we have a mental checklist of the stuff we have to get done over the three weeks as opposed to day-to-day”

	
	Self-evaluation
	G3 - 1
	“In the moment I just accept it, I can’t say “no” (laughs). Then when I reflect upon it later or if I discuss it with someone else and ask them “have you thought this about me?” or “do you think I’m bad in this area?” then I think about it more. That’s when I decide if they’re right or wrong, sometimes they can be right and sometimes they can be very wrong it just depends what happens when I reflect upon it.”

	Bold indicates different speakers.





[bookmark: _Toc500319420]C2.3.1 Contextual and cultural factors

Learners identified several factors relating to concepts of context and culture which were impacting upon their learning and feedback behaviours whilst on clinical placement: (1) characteristics of the learning environment; (2) workplace culture; (3) team recognition and awareness. The model below illustrates how these factors interacted with others which influenced them, as well as the relationships between them (Figure C2.2). Only representative quotes are presented below. A model with all quotes representing the relationships can be found in Appendix 29. 
Workplace culture
Supportive
Recognition and awareness of the team
Confidence and motivation
Learning priorities
Characteristics of the learning environment
[bookmark: _Toc500319562]Figure C2.2 Contextual and cultural factors impacting upon learning and feedback behaviours and the relationships between them. Thickness of line indicates strength of relationship and direction indicates the linkages between factors.




A minor but distinct directional link from workplace culture to the learner’s confidence was identified. Learners articulated how their perceptions of the cultural norms which existed within the workplace influenced their confidence and behaviours.

G3 - 1: “If I have a good team, a good consultant, a good interest in it then I’m more motivated to do things, I wouldn’t be scared to staple the skin or ask about things, I actually want to do that. It’s the environment.”

Some described this as a process of understanding the community of practice where they found that they could learn the culture or “etiquette” over time and develop more independence as they conformed to those norms.

G3 - 2: “Since going on the ward round I’m more familiar with the patients and how the ward works. I can be more independent in that I can speak to patients by myself and I’ll ask if bloods need doing, go off and read some patient notes so generally getting more comfortable around the wards. When I’m on the ward for the first time I don’t know how things work and the etiquette, I don’t want to get in the way.”

Learners perceived the workplace culture as having an impact upon their relationships with those teaching them. Perceived hierarchies were seen as a barrier but these could be overcome if the teacher was seen to be invested in the learner’s development and was willing to work in a collaborative way.

FG4 - SRLF Student 1: ““I think there’s a stigma that there’s a hierarchy that the consultants know everything so you should just accept it what they say, and you always feel like you’re in the way so you don’t ask many questions and what you can improve on but it is important otherwise we won’t learn. Although we’ve had a good consultant. He spends time with us everywhere, he goes through patients with us, shows us chest x-rays and asks us questions like “I wouldn’t expect you to know this but can you guess?” that kind of thing””



Views were expressed more generally about the wider clinical care team. If the culture was more welcoming learners articulated their desire to reciprocate positively, encouraging a mutually beneficial relationship.

G7 - 1: “They say good morning when we arrive, on my last placement they didn’t do that. They made a point of saying hello and asking how we were, asked if we wanted a copy of the list. Little things like that make it less daunting to join the ward round and other tasks. Because they’re keener to help me, I’m keener to make myself helpful a few days in a row.”

There was a particularly strong relationship described between the level of support received from teachers and/or staff and how integrated learners felt within the clinical team, or indeed their conceptualisations of what the team’s purpose was and their individual role within it.

FG4 - SRLF Student 1: ““we’ve had a good consultant. He spends time with us everywhere, he goes through patients with us, shows us chest x-rays and asks us questions like “I wouldn’t expect you to know this but can you guess?” that kind of thing”” Student 2: “He’s been amazing. He always encourages you and that you’re part of the team, not a spare part which is different.” Student 3: “makes you feel valued rather than feeling like a sheep hiding in the corner. Trying to stay out of the way.”
FG4 - SRLF Student 6: “We still need a bit of coddling on the wards because it’s our first clinical placement and think “nobody cares about me, why am I here?” at the same time I want direction about my learning, so I think now it is important to get attention from the team, because if you don’t you won’t get any support.”

In some cases learners recounted responding to this support by attempting to further develop the relationship by being more proactive with day-to-day ward work.

G7 - 1: “The F1 has asked me if I need mini-CEX’s done and because I’ve helped out on the ward round they ask to help me get those done. It’s almost like an exchange. Trying to be as friendly as possible to them made them be friendly back. I think they like me. It definitely made it feel like we were part of the team which did make a big difference.”

Learners who felt that they were integrated into the team articulated that their confidence and motivation increased, leading to some feeling a sense of belonging and a boost in motivation to engage in ward work and clinical placement learning.

G2 - 2: “Sometimes I can get really bored or tired, not very involved, but when I’m included like that I feel like I have a bit of a role, so I enjoyed doing that on Monday. It gave me some good learning points to reflect upon. It’s more important to work, the day goes quicker and have good fun while getting work done if I’m less structured. I’ve learned that a lot. It’s really beneficial and I’ve enjoyed it much more. I felt more like a medical student.”
G7 - 2: “I love being a part of something and feeling like I can help, I love that, that’s why I want to come in, because I want to help them, like mutually beneficial. At (different trust) it feels like they don’t want us there, like we’re in the way, because there’s so many of us as well.”

A minor link was identified between learners’ perceptions of the team environment and their learning priorities, particularly that the transition into the clinical environment where teamwork is the norm had an effect on their learning priorities. Some recognised more than others the importance of the professionalism element of clinical learning as a result.

G5 - 1: “Yeah it’s just more challenging, confidence to ask. At the start I felt like I was hassling them but at the end of the day they’ve accepted me onto the ward, I won’t learn or become a decent doctor unless I ask and get involved. Part of the opportunity is asking for it. That’s why it’s been such a steep learning curve, we go from sitting in lectures which is so passive to actually having to be professional.”
G2 - 2: “I learned a lot about what a junior doctor does which is good because I learn it more and more as I see the day to day stuff. […]Beyond the wards I could see what my job will look like in the next few years so finding out more about it was good. When I learn more then I can do more, they were also doing discharge letters and one of the juniors taught me to do it and then I could help him do that, sped his work along which I liked and also it helped me to know it. Sometimes I get the uncertainty of how I’m going to be a doctor in a few years, learning more about what that will look like will help me think about what area I want to go into. […]. Makes me feel more comfortable and useful.”

Learners perceived that the clinical learning environment had a particularly strong directional link to their learning priorities. The accessibility of patients on particular clinical placements had a direct impact upon those whose learning priorities were focused more towards assessment since physical examinations and patient communication were to be scrutinised in those assessments.

Interviewer: “why have you chosen to go to clinics?”
G5 - 1: “Because I can actually see patients myself, I’ve got OSCEs coming up so going to theatre is of no benefit to me, I don’t speak to any patients, no communications skills to improve. It’s either sit or stand for two hours, or speak to some patients and get feedback on examinations which is helpful for me at this stage.”
G7 - 2: “They have a common room so we practice examinations with each other and practice histories on each other, there’s quite a few of us in the common room, we all get involved and we are working hard even though we’re not on the ward, that’s the only way we can make good use of our time, it’s all well and good being on the ward doing examinations but we don’t know if we’re doing it right and we don’t know how to take a good history, there’s not an F1 in there analysing us because they’re busy so we can’t expect that. So everyone goes down to the common room and practices”

The transition from the safe and often simulated nature of pre-clinical medical learning to the clinical learning environment was described by many learners as influential on their chosen learning priorities and the importance of feedback.

FG7 - SRLF Student 4: “It feels more real. The difference between simulation and what we do now is that we might potentially hurt someone.” Student 2: “I feel like I need it a lot more than I did before. Even in phase 1 and 2a I feel like I wanted a bit more feedback because you just sit your exam at the end of the year and that’s it so we don’t really know where we are, now I feel I get more here because its more skills based […] The feedback matters more, there’s more agency to act upon it because we’re in real practical situations day-to-day.”
FG6 - BPF Student 2: “It’s different. The first two years is just ‘how can I learn this better? How can I understand more things?’ but now in our clinical years, it’s more like ‘how can I function better with the team? How do I be more efficient when I’m working with the team? How do I help the patient better?’ it’s gone from academic to a more holistic professional mind-set.”


[bookmark: _Toc500319421]C2.3.2 Learning Behaviours

Learning behaviours were perceived in a complex and interdependent way by students who cited a mix of internal and external factors at play that linked to one another. All individual factors as well as personal development sub-themes were key linked components in this model, forging strong links with the supportive sub-theme. Behaviours that showed similarities to established SRL processes were major themes in how students described their learning behaviours on clinical placement, affecting their perception of their learning as well as how they approached it. Those in the SRLF group articulated these behaviours in their accounts more than their colleagues in the BPF group. Figure C2.3 illustrates these complexities and relationships. Only representative illustrative quotes are presented below. A model with all quotes representing the relationships can be found in Appendix 29.

Learning priorities
Planning and monitoring
Supportive
Progression
Confidence and motivation
Self-evaluation
[bookmark: _Toc500319563]Figure C2.3 Conceptual model of factors which impacted upon learning behaviours. Thickness of line indicates strength of relationship and direction indicates the linkages between factors.




A two-way directional link between learners’ planning and monitoring behaviours and their progression was identified. This appeared to manifest in different ways but predominantly SRLF learners articulated this view through checking exercises or note taking to monitor feedback and learning progression.

G1 - 2: “I notice myself remembering more and more, needing less prompting throughout my examinations, that’s really nice because I can see myself improving, that’s just coming from lots of practice.”
G4 - 2: ““I write down what I see, not just “I took bloods today or whatever” it’s more just if I’ve seen a case that’s interesting or I’ve seen a new procedure or if I’ve been given feedback a different way I’ll note it down and I think gives me an idea of how I’m progressing in that way””

Others described monitoring their progress by using mental checklists which then helped them to analyse their plans or goals.

FG6 - BPF Student 3: “Yeah we keep a mental checklist of what tasks we have to check off along the way, definitely, because this is our surgical placement so the things like the scrub form, we need to get those done and the mini-CEX so at the start I went in and needed to get my scrubs done so I got them done a little bit earlier on. I just try to get anything I can signed off, signed off ASAP so that I can enjoy the rest of my placements without thinking of those things again.”
FG2 - SRLF Student 12: “I have an idea of what we want to do each day, I can map it out on my timetable. Because the patients are so variable, you can’t definitely do what you set out to do in the day, some days are better than others.”
Student 7: “We have a mental checklist of the stuff we have to get done over the three weeks as opposed to day-to-day”

Equally in both groups, progression also linked to learners’ perceptions of their confidence and motivation, although this effect was not explicitly directional. Learners articulated using changes in their perceived confidence levels as a way of measuring progress; their self-efficacy performing certain clinical skills was also cited. In other cases, their perceived confidence was implied to have been hindering their progress, as in the second quote, requiring confidence to be built before they considered the feedback which challenged their current approach to a certain skill.

G4 - 2: “My confidence is sort of a bar set for where I am and I can tell from where I started compared to now it was a huge difference as well. I think one of the biggest differences from then to now is not shaking when I’m doing the skills, I notice it now, when I do stuff its more… not natural because I’m still practicing, but it’s going on a lot better rather than when I first started, I was like ‘what do I do next, I don’t have any hands…’ you know that kind of thing, fumbling around and stuff, but it’s a lot better now.”
FG4 - SRLF Student 6: “A good example is the butterfly needle and the blue one, loads of doctors say use the blue one, but I find the butterfly a lot easier but I think that’s just because I’m a novice. So I’m going to ignore the feedback for a little while then I’m going to use the other one later so I guess I will come to my own conclusion about the feedback they give me. I know they’re right but for the minute I’m going to stick with what is working.”

Measures of progression were perceived to have impacted directly onto SRLF group learners’ self-evaluation behaviours in the form of reflective practice, comparing themselves at different key points in their development.

FG4 - SRLF Student 5: “When they ask me what I want to know I say ‘everything really’ but then as the week is set out and its begun, we’ve been here a while I know ECGs and I can put them on, so that’s one thing. You pick up on the way you’ve realised what you’re doing.”
G2 - 1: “I’ve got six weeks of case studies and I look at the ones in the first week and they’re pretty shocking quality so I can track that, writing up weekly it gets easier as I go on. I used to have a plan, and I used to fill out bits and now I can just write it out, and histories are a lot easier in terms of flow and I remember the questions to ask whereas before I had prompts to remind myself whereas now I just go over with an empty notebook. I can tell from comparing myself from before 6 weeks ago to now”

Perceived support from supervisors was a theme linked to both progression and self-evaluation behaviours. Students articulated that they perceived their supervisor to be highly knowledgeable and subsequently felt that any feedback they gave should be accepted and used with little critique.

G4 - 2: “I take it very seriously when they tell me the feedback, not that I get offended or whatever, it’s just the fact that there’s so much I don’t know yet, everything they say to me is like wow ok this is definitely a way I can do it much better than what I know because I don’t know anything at the moment compared to them” 

A strong link was identified between the supportive theme and self-evaluation. Differences in attribution were evident but a more productive learner-supervisor relationship was desired when students reflected upon their clinical learning experiences.

G3 - 2: “I would make an effort to see my supervisor more, I would greet them and ask them for a timetable, to ask if I could come to clinic as well. Rather than hanging around on the wards sometimes I think I waste a lot of my time, standing there hoping something will happen. I’d encourage myself to be more proactive in that respect.”
FG7 - SRLF Student 8: “It would be nice to get a sit down meeting with the care team, I know it’s logistically hard, just to discuss what we’d like to get out of placement and what they’d like to see from us. It’s just got to the stage where they now know what we’re here for and what we’re trying to get out of it. It would be nice to have that mutual understanding from the outset because it’s got up until this stage before they knew.”
G5 - 2: “Maybe when I found a good consultant I should’ve hung out with them a bit more. Just stayed with them, it would’ve got more rapport going but I don’t see them often enough.”



Support was perceived to have had a strong influence upon their perceptions of confidence and motivational beliefs – a view expressed predominantly by SRLF learners. A stronger perceived relationship between the learner and supervisor imbued confidence, they described how this encouraged them in their skills development.

G3 - 1: “It’s also nice that the lead (consultant), I have a good rapport with him, I can tell it’s better. He reminded me that I always miss a certain bit in my history so he remembered it, it encourages me and makes me a lot more motivated rather than scared which I would be. It makes such a difference, I think all of us feel that.”
G5 - 1: “Registrars are good too but they don’t know me as well, it’s more general, that’s why I value the F1s more because I spend longer with them and they understand me more. It’s more specific to my skills which helps me build confidence”

Some students expressed how negative learning experiences harming their confidence would encourage them to avoid supervisors and their feedback. In some of these cases the lack of supervisor support led to maladaptive learning experiences where the feedback loop was not closed, resulting in low self-efficacy in performing certain skills.

FG4 - SRLF Student 1: “You end up avoiding them if they’re not accommodating, we had a consultant who asked us to take a history from someone and examine them on the first day so I was a bit nervous about doing that because it had been the first time I’d done it and we were new on the ward, and I thought we didn’t do too badly and he ripped to shreds everything we said, it was quite sarcastic and dismissive and laughing at us if we’d done something wrong. I felt rubbish after that and I’ve avoided him since and not wanted to shadow him, so I’ve chosen other nice doctors because it made me feel rubbish and stupid.”
G1- 2: “Knowing where the right equipment is and getting used to it, it varies between trusts, he just told me to go and do it but I felt confused because I hadn’t done it there before, I’d not done it in a long time either. He seemed a little bit busy and didn’t support me that much so that was nerve-wracking, I did it and I’m sure it was fine but I was worried after that I should check on the patient again to make sure their arm wasn’t bleeding, silly things like that because I didn’t have anyone there to talk me through it.”

Another strong two-way relationship emerged between confidence and self-evaluation. Similar to the link between progression and confidence, SRLF learners described using their perceived confidence levels as a way to self-evaluate, typically comparing themselves at the beginning of clinical placement to their current state.

G2 - 1: “It was interesting thinking back to what I did on the first day and I thought ‘oh gosh what can I do?’ whereas now I know what I can do and I’m more confident, I can speak to patients whereas before I’d ask the consultant if it was ok, and now I know I can and they don’t mind.”

Learners from both groups recognised that their motivation and proactivity was a key factor for a successful clinical placement learning experience.

G6 - 2:  “I’ve had better days and it feels better afterwards, making sure I put myself out there and making sure I have a good day. Taking responsibility for it. People won’t come and give me opportunities on a plate, I have to go out of my way and get them for myself.”

A minor link was determined between confidence and learning priorities. Some commented that clinical placement learning activities, like ward rounds, interfered with their personal learning goals which were directed toward assessments, resulting in a drop in confidence.

G8 - 1: “When I go on wards for 5 hours and come back shattered and not being able to practice on patients its makes my confidence low because I’ve wasted time and not learned anything.” 

From a different perspective, other students found that they were more motivated towards contributing to ward work, then reflecting that they should have been working towards clinical skills development by asking for support.



G2 - 2: “There was three junior doctors on the ward round every day and I developed a relationship with them. One thing I did miss out on is that I got too involved in helping them with their work rather than going to take more histories, I wrote them up but I didn’t present it to them. I was just getting on with helping them. I learned that and it’s something I’ll take on board as my own feedback to myself for my next attachment. I’m feeling a bit insecure about holding them back but I should just use them for my own development instead of being worried about doing their job for them. I know they wouldn’t mind if I asked to present to them or help me with something.”

Learners predominantly in the SRLF group described behaviours which linked between the learning priorities and self-evaluation themes. Some learners were very clear about what their learning priorities were, particularly those who were working more towards assessments, they knew what needs they had and how they might seek feedback to address them.

G1 - 1: “If its good feedback I don’t really listen to it that much, it’s not as constructive. If it’s about improving my skills and I practice it again and it sounds and works better, it is easier, then I take it on board. In terms of knowledge I’ll write the feedback down and look it up. I’m working up to the exams in November, there’s bits that I’m more confident at and bits I need to work on. If I get feedback on something I’m more confident on I’ll listen to it and take in the positives but I’m looking for ways to improve, that’s my priority.”
FG5 - SRLF Student 2: “It’s a lot easier to take feedback when you know what you’re supposed to be getting feedback on, we know roughly what we’re supposed to be doing in our OSCE and so we know we’ll be getting exam and practical advice, we know how to take it.”

Others articulated how their priorities were more aligned towards the experiential perspective of clinical placement learning, this was done through explicit reflective processes.



G2 - 2: “I’d push more toward experiencing what it’s like to work in the NHS, learning about the common conditions and how it affects the patients. I find it more enjoyable, how each doctor works and what level they’re at. Preparing for exams I feel like I see being able to do through my examination book and practicing it.”
G6 - 1: “I fall much towards the end of experiencing placements. It stresses me out when I come home because I get back at 4 and they’ve all been back practicing OSCEs together for 3 hours and I panic and think ‘that’s what I should have been doing!’ but I tell myself that its different, [...] I stick with my guns and enjoy the placement.”



[bookmark: _Toc500319422]C2.3.3 Feedback Behaviours

Quotes relating to feedback behaviours were evident in all themes and sub-themes. As a result, sub-themes across the broader themes feature in this model, largely formed around supervisor factors as central concepts which were directly influenced by contextual and cultural factors. Only representative illustrative quotes are presented below (Figure C2.4). A model with all quotes representing the relationships can be found in Appendix 29. 
 Credibility
Learning priorities
Self-evaluation
Confidence and motivation
Contextual and cultural factors
Supportive
[bookmark: _Toc500319564]Figure C2.4 Conceptual model of factors identified which learners identified as impacting upon learners’ feedback behaviours. Thickness of line indicates strength of relationship and direction indicates the linkages between factors.


Contextual and cultural factors were perceived to have had a significant impact upon feedback behaviours relating to the supervisory relationship, this impact was articulated mostly by those in the SRLF group. The link was attributed to the busy nature of clinical work and feedback availability from supervisors, some articulated this awareness and described how they adapted to the situation.

"FG7 - SRLF Student 2: “It’s different to medical school. In medical school they would try and give you feedback for absolutely everything and feedback on yourself on everything, but on placement you have to go and ask ‘can you watch me do this? Can you tell me what I’ve done wrong?’" 
G1 - 1: “It’s both internal and external. If there’s opportunities to do things, patients to examine but I choose not to do it for some reason then that’s down to me. Other times I’ve been on the ward round asking questions and the doctors and nurses are busy and don’t have time for me. If I take a history and want to present it but they can’t observe me then I’ve done what I can. I don’t blame the doctors and nurses, it’s the nature of their work and they prioritise patients over students which is totally fine. If I pass up on an opportunity I can only blame myself. Sometimes there isn’t time or the opportunity to get the feedback but I do what I can.”

Students also identified the impact of context and culture on their credibility judgements of feedback givers. The authenticity of the clinical environment was identified as a key factor in how they valued the given feedback.

FG5 - SRLF Student 7: “The best feedback to get is on the wards, I think that even though the demonstrators can give you feedback it’s not going to be as good as the nurses because if you get a real patient and you run into problems and the feedback you get on how to get around it is a lot more useful. If you miss the vein or something on the dummies then it doesn’t matter but it matters more now here.” Student 5: “In clinical skills they teach you how to do it and when I got onto the wards I noticed that they never taught us how to do it if it goes wrong. The other day a vein started ballooning and I didn’t know what to do.”
FG7 - SRLF Student 1: “It feels more real. The difference between simulation and what we do now is that we might potentially hurt someone.” Student 6: “I feel like I need it a lot more than I did before. Even in phase 1 and 2a I feel like I wanted a bit more feedback because you just sit your exam at the end of the year and that’s it so we don’t really know where we are, now I feel I get more here because its more skills based: communications, clinical skills, history taking skills, you can’t learn it from a book, you need someone telling you. The feedback matters more, there’s more agency to act upon it because we’re in real practical situations day-to-day.”

A strong two-way link was identified, mostly by SRLF group learners, between the supportive and credibility themes, acting interdependently. Learners expressed how their credibility judgements had a direct impact upon their feedback interactions with supervisors. The relationship also gave them knowledge on their supervisor’s credibility.

G2 - 1: “Some consultants that I get on better with I respect them more especially being on vascular for 6 weeks, you get to see a lot of them and see how they work and how they interact with other people, especially in surgery and how they interact with nurses and others, I do respect some more than others, I appreciate their feedback more than consultants who are a bit rude, it shouldn’t be that way but I do find that I don’t listen their feedback as much because I don’t want to be a doctor like they are. Even then, they’ve got to where they are so I have to take it really.”
G8 - 2: “If I can tell that they care about me developing as a doctor I will take note of the feedback. My first consultant was really on-it, the feedback he was giving, you could tell that he really enjoyed teaching people and wanted us to be good doctors whereas some people give feedback just for the sake of giving you feedback [...] I can tell if it’s the kind of feedback where they want to help me or not, if they want to help me then I will take the feedback automatically because it comes across in a positive way.”

Learners articulated how their perceptions of credibility influenced their perception of the feedback they received. When a poor relationship or low credibility was perceived learners described rejecting feedback or avoiding feedback interactions. 

G1- 2: “The manner of the consultant was quite harsh, he wasn’t forgiving of things that we didn’t know, he would be brash with us like, “you need to know this”. I got quite embarrassed so I would rather say nothing to him rather than suggest an answer that was wrong.”

A strong two-way link emerged between the credibility and learning priorities themes. Learners articulated how their learning priorities, either related to assessments or stage of learning, impacted upon how credible they deemed feedback.

G1- 2: “In previous placements, there’s been elements of doctors telling me that they do an examination a certain way different from me, and for me it doesn’t matter because they’re not asking for my OSCE, I have to work to the mark scheme that the medical school has given me, so I don’t think that feedback is important, I stick to the med school scheme, at least for now. Everyone has their own way of doing things.”
FG4 - SRLF Student 2: “A good example is the butterfly needle and the blue one, loads of doctors say use the blue on, but I find the butterfly a lot easier but I think that’s just because I’m a novice. So I’m going to ignore the feedback for a little while then I’m going to use the other one later so I guess I will come to my own conclusion about the feedback they give me. I know they’re right but for the minute I’m going to stick with what is working.”

Many learners expressed that they viewed younger doctors differently in terms of credibility, especially by learners who were focused upon assessments. Their feedback was considered more useful to learners in these cases, the common justification for this was because of their comparative stage of development in comparison to the more advanced level consultants.

FG5 - SRLF Student 5: “we actually have a consultant on this ward who gives us feedback which seems more relevant for passing our exams and doing examinations with him the med school way but then sometimes we get taught stuff by consultants and it’s not what I need right now but F1’s will be giving much more relevant information which is for the course. It’s valuable.”
G8 - 2: “If I get F1s who are Sheffield graduates because they know the routine. They know that we need certain forms signing and what we’re supposed to be doing at this stage whereas a lot of the consultants don’t actually know what we need to do or what we’re allowed to do.”



A moderately strong link was identified between the supportive and learning priorities themes. Learners’ perceptions of their learning priorities influenced how they in turn perceived the role of the supervisor in feedback, in both positive and negative lights and in terms of whose responsibility it was to develop that relationship according to learning priorities.  

G2 - 1: “If they’ve spent some time with me and know how I think they can give more personalised feedback rather than generic med school student feedback, that’s always useful, rather than spending 5 minutes on ward round with them or a two hour clinic, they can see how I work and what level I am and what I need to improve upon rather than two questions to ask me and everyone else.”
FG2 - SRLF Student 2: “One of our consultants who we’re assigned to, we’ve been here for a week and a half, we just saw him for the first time yesterday and when we introduced ourselves he said he’s not teaching and he won’t be there for the rest of the week. It just shows… we’re there dumbfounded, what are we supposed to do, we’re here to learn as much as we can, and it’s difficult for us. It varies on the ward as well and the consultant. They could just reach out to us and it’d make a big difference.” 

In some cases, learners perceived difficulties when their relationship with supervisors was too relaxed, leading to the feedback experienced being perceived differently.

G2 - 2: “It also depends on my relationship with the junior doctor I’ve been shadowing. This attachment I felt like I was friends with them so it felt relaxed which is really good. I felt like I could present to them. But I feel like I lose a skill when it’s so informal, I become a bit lazy in presenting my history because it feels like a friendly chat, then they’re to really bothered about giving feedback, just to say it’s fine and have a chat. That can be good because I feel relaxed and able to share and things but there’s definitely a limitation to it, it’s good to have formal feedback because I know I’m getting a good level of anxiousness in that I want to present this well”

Some learners were cognisant of an effect between their priorities and their self-evaluative processes. This manifested as a self-awareness of their learning needs which had a subsequent impact upon their perspectives of feedback needs.

FG5 - SRLF Student 2: “It’s a lot easier to take feedback when you know what you’re supposed to be getting feedback on, we know roughly what we’re supposed to be doing in our OSCE and so we know we’ll be getting exam and practical advice, we know how to take it.”
FG3 - BPF Student 10: “Sometimes we get constant feedback because if you’ve got someone over you whilst you’re doing something like an examination or a clinical skill it might give you tips and tricks as you’re going through to help you get a hold of it and it’s important to take it on board even if you are trying to concentrate so it’s not something… so it’s not like “now you’re finished its time to start scrutinising you” it’s something you’ve got to take on board while you’re doing it and you’ve got to realise where you’re going wrong yourself as well and be able to self-evaluate and it’s a constant process not just something that’s at the end of the day.”

Another minor two-way link emerged between the confidence and self-evaluation themes. There were some learners who described their understanding of feedback in relation to their goals and their confidence in achieving those goals. These both related to the relationship between the feedback and their self-perceptions.

FG5 - SRLF Student 5: “You actually need this feedback at the moment, you really do need it to be a doctor.”
Student 1: “Yeah you’re happier to accept negative feedback, at the start of medical school you just don’t want people to tell you that you aren’t rubbish.”
Student 4: “You need the confidence, but now… we’re all high achievers and we’re not going to be the best anymore but we need feedback to improve.”
G8 - 2: “I just put it in different places. I’d still take note of their feedback if a consultant tells me to do a specific thing I note it down like I do with everything on placement, I can read those back, I do have to take things with a pinch of salt, have a good idea of what I need to do. Some people get feedback from consultants and think they need to learn ridiculous things from loads of books. Whereas if I know what I need to do I can use the feedback and categorise as something I need to know now or write it down for later.”

Learners identified the significant impact of the supervisor relationship upon their confidence and motivational beliefs - predominantly from the SRLF group. They experienced higher levels of confidence if there was a better relationship and positive feedback interactions occurred that met the learner’s needs, resulting in a strengthening of the relationship.

G4 - 2: “It makes me feel better, it really does. It makes me feel like “yeah one day I’ll be like that” and that’s good that I’m getting praise from them, I’m moving step by step closer to their level.”
FG7 - SRLF Student 1: “Our consultant is quite good at pushing us but you wonder what exact part was good so you can focus on certain parts, it also feels like they are listening to you if they do that if they pick up specific points. It had a positive impact on the relationship you have with them because you would hope they will remember those specifics and they can check up on you to see if you’re improving and taking it on board. It feels like I can go back to them for support.”

If learners felt a lack of support and feedback interactions were negative, they articulated that those interactions only reduced their confidence and the feedback was more likely to be ignored.

FG2 - SRLF Student 14: “It’s hard to approach some of them for feedback, if they’re telling you to help you then that’s fine but when they’re just telling you to make you feel bad then you won’t listen to it.”
Student 3: “If it is negative and I can tell it’s not meant to help me move forward, I disregard it.”
Student 4: “It knocks your confidence”
G6 - 1: “Sometimes being left and trusted isn’t always good, [...] when they just don’t ask you whether you’re happy to do and leave you then it’s hard. I didn’t necessarily agree to that level of autonomy.”

[bookmark: _Toc500319423]C2.4 Chapter summary

[bookmark: _Toc487456851][bookmark: _Toc487811231]The results presented in this chapter addressed the qualitative research question of how both feedback models impacted upon longer-term learning and feedback behaviours. Supported by the results in Chapter B3, learners who received SRLF displayed more positive SRL behaviours, indicating that this feedback model may be more beneficial for empowering learners’ SRL than usual best practices based upon these results.  In addition, SRLF provides the tools for those with weak supervisory relationships in clinical learning environments, although some use these tools better than others. This may or may not have been a direct consequence of the feedback models, but nonetheless is apparent for medical undergraduates in these settings.

[bookmark: _Toc488147574][bookmark: _Toc488309186][bookmark: _Toc488930148][bookmark: _Toc489017362][bookmark: _Toc489447716][bookmark: _Toc490650203][bookmark: _Toc500319424][bookmark: _Toc500319565]Section C: Summary of the Follow-up Phase

Results in this section have shown that the SSRQ is a valid measure of SRL in this population. Students who received SRLF articulated more positive SRL behaviours related to their learning and feedback behaviours on clinical placement. Both feedback and SRL behaviours were influenced by contextual and cultural factors.

[bookmark: _Toc487456852][bookmark: _Toc487811232][bookmark: _Toc488147575][bookmark: _Toc488309187][bookmark: _Toc488930149][bookmark: _Toc489017363][bookmark: _Toc489447717][bookmark: _Toc490650204][bookmark: _Toc500319425][bookmark: _Toc500319566]Section D: Discussion

An extensive evaluation of the research design and findings is first provided followed by an in-depth discussion of the findings presented in Chapters B2, B3, C1, and C2. These are described in the context of the research questions and the current literature before leading to the final conclusions and implications of the findings.

[bookmark: _Toc487456854][bookmark: _Toc487811234][bookmark: _Toc488147577][bookmark: _Toc488309189][bookmark: _Toc488930151][bookmark: _Toc489017365][bookmark: _Toc489447719][bookmark: _Toc490650205][bookmark: _Toc487456853][bookmark: _Toc487811233][bookmark: _Toc488147576][bookmark: _Toc488309188][bookmark: _Toc488930150][bookmark: _Toc489017364][bookmark: _Toc489447718][bookmark: _Toc500319426][bookmark: _Toc500319567]Chapter D1: Evaluation of the Research Methodology and Intervention

This evaluation was designed to assess how useful and robust the mixed methodology approach was in answering the research questions. It closely analysed the SRL MA intervention to learn how it may have brought about the changes outlined in the previous chapter. The aim of this was to situate this research within the current body of literature surrounding SRL and feedback practices so that future researchers may build upon the successes and amend the limitations of SRL MA. The methodology, and its constituent components, were evaluated to ensure that they were appropriate and of a sufficient quality to address the research problem. The process evaluation critiqued the intervention design and delivery phase.

[bookmark: _Toc500319427]D1.1 Evaluation of the Mixed Methodology

Pluye et al.’s (2011) quality appraisal criteria for mixed methods research was used as a guide for designing and evaluating this study in a rigorous way to identify what could be learned from the strengths and weaknesses in this research. Pluye (2013) developed the Mixed Methods Appraisal Tool (MMAT) based on evidence gathered in a literature review (Pluye et al. 2009) and a pilot study (Pace et al. 2012). It is based on a constructionist view (Hacking 1999) that proposes that by conducting mixed methods research the researcher “builds a new mixed kind of evidence” via a looping effect of qualitative and quantitative data (Pluye and Hong 2014, p. 35). 

Crowe and Sheppard (2011) conducted a review of quality appraisal tools and found that the MMAT was the only tool that evaluated the quality of mixed methods studies, and to a high standard. Since then, it has been content validated using workshops and expert accounts (Pluye et al. 2011) and has undergone tests of reliability and efficiency (Pace et al. 2012; Souto et al. 2015). The tool has proven popular and has been used in over 50 systematic reviews to specifically evaluate the quality of mixed methods studies (Pluye 2013). The specific criteria used to evaluate the design of this study can be found in Table D1.1 followed by an appraisal according to the quality criteria.


[bookmark: _Toc487454850][bookmark: _Toc487456799][bookmark: _Toc500319519]Table D1.1 The mixed methods appraisal tool with design components and corresponding quality criteria, adapted from Pluye et al. (2011).
	Study design components
	Methodological quality criteria

	Quantitative component (RCT)
	· Is the randomisation appropriate (clear description)?
· Is there a clear description of allocation concealment or blinding?
· Are measurements appropriate (standardised, valid, no contamination between groups) for the intervention and its outcomes?
· Are participants comparable in each group? Or do the researchers control for differences between groups?
· Is there complete outcome data (80% or above)?
· Is the dropout rate low (below 20%)?	

	Qualitative component
	· Are the data sources appropriate and relevant to answer the research question/aim?
· Is the data analysis relevant to the research problem?
· Are contextual influences considered during data analysis?
· Is the researcher reflexive and considers their influence on findings?

	Mixed methods component
	· Is the mixed methods design relevant to answer the qualitative and quantitative research questions?
· Is the integration of quantitative and qualitative evidence appropriate to answer the research question?
· Are limitations of the integration appropriately considered?



[bookmark: _Toc500319428]D1.1.1 Quantitative Component

Double random allocation was used in this study. Teachers were first randomly allocated to feedback conditions (controlling for experience) and then learners to teachers. Teachers in both groups were aware that different feedback models were being explored in the study but were not aware of which one was ‘experimental’ and ‘control’. The models were simply presented to each group separately as different ways of giving feedback as opposed to new and improved methods. Teachers in both groups were also asked not to confer between groups to minimise contamination. All who were interviewed confirmed that they had not although there was no method to fully verify this. Therefore, the teachers were not fully blinded although efforts were made to ensure significant cross-contamination did not take place during training and delivery. 

Upon being randomly allocated to teachers, learners received either model of feedback in their first clinical skills session. Each teaching room was private ensuring that learners would not mix with other groups receiving a different feedback model. To guard against direct contamination (learners receiving one feedback model at the first session and another at the second session), teachers ensured that when they collected learners to bring them to their session they would ask that they only come with them if they had had that teacher for their first session. To verify this, for every learner in the SRLF group the teacher collected the learner’s unique student identifier at both taught sessions. This allowed for the tracking of learners across these two sessions to verify that they had received their allocated feedback model in both instances. In the few cases that these measures failed, the learner’s identifier was flagged and their data was removed from the dataset and they were excluded from participating in the qualitative strand of the study (see B3.3). Because of the nature of this study it was not possible to determine whether learners conferred with peers about the feedback they received which could have potentially caused cross-contamination. However, when asked about the feedback received in those sessions during focus groups and interviews learners described not noticing anything noteworthy enough to confer with peers on. This does not rule out an effect but does indicate that any effect was likely insignificant.

The SSRQ tool had been previously used and validated in education settings but not in UK medical education settings. The SSRQ was validated as part of this research to improve the reliability of the quantitative findings and to provide a useful tool for other researchers who wish to explore SRL using large samples in medical education settings. As part of this work, the GSE tool was also used as a well-validated comparator and was found to correlate well to SSRQ scores (see C1.4). Data collection and recruitment procedures were standardised for all students in the target sample over the three iterations of questionnaires. Analytical methods used to scrutinise results from both Chapter B3 and Chapter C1 were appropriate and robust based upon best practices in the literature.

No significant differences in student characteristics were found between each group and the whole sample was found to be comparable to the wider cohort of learners at the medical school. Response rate for the surveys was 75% of the total sample, not including those who entered incomplete submissions or had not completed all three iterations which made up 3% of the initial respondents. These figures are positive considering the 12 month period the study took place over where more learners could have lost motivation to complete more of the same surveys in person.

One limitation of this component was that a third ‘no feedback’ condition was not used as a control to compare with the SRLF and BPF groups. However, this would have been unethical to the students in that group and it is likely that their performance would have suffered in subsequent assessments. A third group would also have reduced the numbers-per-group and consequently harmed the reliability of the statistical analysis. The logistics of organising the third group within the teaching sessions could also have been overwhelming for the management and teaching staff.

[bookmark: _Toc500319429]D1.1.2 Qualitative Component

Interviews and focus groups were used to collect qualitative data because these methods allowed for in-depth explorations of learners’ unique perceptions, both as individuals and groups, of SRL and feedback behaviours. Their perceptions of these behaviours helped to illustrate the major factors which influenced their ability to be successful self-regulated learners. They also helped to illustrate how learners perceived feedback interactions on clinical placements, giving future researchers and practitioners insights into how feedback can be improved and how SRL can be empowered as well as the challenges involved.

The thematic framework approach was used to analyse the accounts of both teachers and students. This approach allowed for a structured and iterative critical appraisal of the data whilst auditing each stage and keeping records. This method also fit well with quality measures such as peer debriefing where analyses were checked for bias. Although the analysis was directed by the chosen theoretical and conceptual ideas of SRL and feedback, the process of extracting and organising data using this method was systematic and several measures to embed reliability and trustworthiness were utilised (see A3.8). A social cognitive approach was used when examining the qualitative evidence in both teacher and student data collections to ensure contextual factors would be accounted for. In both cases a clear contextual and cultural impact was observed (see B2.3.2 and C2.3.1). 


In providing a short statement of my own background at the beginning of this thesis as well as a reflective account towards the end I aimed to be reflexive both in writing this report and considering my role in influencing how the data was collected and interpreted. In both qualitative investigations, I directly considered my potential influence in the context of the Hawthorne effect and how I incorporated measures to attenuate it. For example, my influence was clear in the teacher training and delivery of the intervention as teachers recounted that they appreciated my on-site and online support, a service that was not accessed by all.

[bookmark: _Toc500319430]D1.1.3 Mixed Methods Component

The purpose of using a mixed methods design in this study was to address the research questions by using complimentary methods that corroborated to explore how SRL transferred across environments and how feedback perceptions were affected. The sequential explanatory design was informed by the research questions which focused on how the feedback models impacted upon longer and immediate learning strategies from simulated to clinical environments. Thus, the quantitative method explored both the immediate and longer-term impact with surveys, and the qualitative methods explored the longer-term impact, the former also informing the latter in how the methods were carried out. 

There were several points of interface where both types of methods were mixed. Integration occurred mainly at the interpretation stage; conclusions were drawn based upon what emerged from the combination of results from both strands and viewed through the SRL theoretical lens and in relation to the research questions. The strands were analysed using appropriate methods separately then interpretations were made from those results. This approach was chosen to directly answer each research question in each strand and then to answer the overriding mixed methods research question. One criticism of this approach is that the data were not analysed concurrently using one unified analytical strategy. However, this approach was deemed unnecessary because it would have unduly limited the tailored analytical approach to each strand which used best practice analysis procedures, reflecting the pragmatic approach taken in this research.


[bookmark: _Toc500319431]D1.2 Process Evaluation of the Faculty Development Intervention

The most recent process evaluation guidance from the Medical Research Council is used here, drawing upon the relevant components to produce this short evaluation (Moore et al. 2015). They recommended that their evaluation framework is highly relevant to complex interventions in health education settings, such as the one used in this research. Process evaluations focus on how interventions are implemented in context and how the active ingredients exert their effects to alter causal mechanisms within the intervention (Craig et al. 2008; Moore et al. 2015). This process evaluation aimed to evaluate the quality of implementation (mechanisms of impact), intended delivery (fidelity), and effectiveness of the intervention in the present study (see Figure D1.1).


Figure D1.1 Key features of the process evaluation and existing inter-relationships. Un-dashed boxes represent the three components of the evaluation, which inform - and are informed by - the description and outcomes. Information from Moore et al. (2015). Context
· Contextual factors which influence the theories of how the intervention works to produce the outcomes.
· The role of context affecting, and being affected by, implementation, mechanisms of impact, and outcomes.
· Contextual causal mechanisms may sustain the status quo or contribute towards the potentiation of effects.
Description and causal assumptions of the intervention
Outcomes
Mechanism of impact

· Responses of the participants and their interactions with the intervention.
· Unexpected outcomes and pathways
· Mediators and other players
Implementation process

Delivery of the intervention:

· Fidelity
· Quantity (Dose)
· Adaptations
· Reach



Process questions must be flexible given that emerging issues during and after the intervention can bring about adaptations, which should be explored by modifying questions as appropriate (Moore et al. 2015). The key process questions for this research were as follows:

· Why and how was the intervention useful/not useful for students and teachers?
· To what extent was the intervention feasible and accessible for teachers?
· How and for whom does the intervention promote behaviour change?
· To what extent was the intervention consistent with the underlying theoretical model?

This process evaluation was informed by indirect observations (video recordings), focus groups with students, and interviews with the staff and students separately. The main advantage of observations as opposed to self-report methods (questionnaires, diaries) is that they are less prone to response bias, despite requiring more resources given the sample size used in this study. The interviews and focus groups allowed for the in-depth exploration of theories as to why the intervention was or was not effective from the perspective of those who implemented or received it (Craig et al. 2008).

This process evaluation raises challenges regarding reflexivity, subject expertise, and the relationship with the outcome evaluation. The reflective account at the end of this thesis considers how relationships with stakeholders (students and tutors) may have impacted upon the findings. A passive role in feeding back to the stakeholders about the outcomes of the intervention by informing them about the evaluation findings after the full study, so not to affect how the intervention and feedback models were delivered which may have affected external validity (Moore et al. 2015).

It is recommended that the process and outcome evaluations mutually benefit one another, in this case the process evaluation informs the outcome evaluation by explaining the potential mechanisms of impact which help to explain the outcomes. Communications were maintained between supervisors and colleagues involved in evaluation activities (observations, peer reviewing) to promote openness in the interpretation of data and to allow integration of the outcome and process data (O'Cathain et al. 2008). 

The underlying theory for this intervention was Zimmerman’s model of SRL. The theory drove the intervention at all stages; the design, training, and delivery of the SRLF model explicitly followed the principles of Zimmerman’s model using specific SRL processes from each phase of the loop to give SRLF to students. The delivery of the intervention was contextualised and therefore slightly different for each student because of their SRLF needs, this is consistent with the view that SRL is a contextualised skill. The SRL MA protocol asked students about their awareness of their surroundings and how they were monitoring themselves in the situation. These questions were included as the programmed theory was informed by the social cognitive view which takes cultural and social factors into account. A within-group effect was identified by teachers as well as other contextual factors which impacted upon how they interacted with the intervention. It used SRL MA as the key component in delivery with SRLF as the ‘active ingredients’. Causal assumptions are outlined in Chapter B1.


[bookmark: _Toc500319432]D1.2.1 Implementation

Munro and Bloor (2010) Identified sampling as an area for consideration in process evaluations and warned against sampling too many individuals, leading to unrealistic workloads, and too few implementers per participant, generalising perhaps unjustly for the whole population. In the present study there were 14 implementers of which 13 were interviewed. In contrast, 171 students participated in the quantitative data collection. The aim for the focus groups and interviews with these students was to collect process evaluation data from approximately 20% of that sample, this target was exceeded resulting in a 42.1% response rate. These individuals were purposively sampled to include different perspectives based equally on feedback condition (SRLF or BPF), SSRQ score (high/medium/low) change in questionnaire score (high/low). The only criteria which had an impact upon the results was the feedback condition (see C2.3).

Observations of the teaching sessions, during which the feedback models were implemented, was conducted using video technology typically used for examination and learning resources with which teaching staff and students were familiar. A random sample of videos from both the control and experimental conditions was assessed to study fidelity and consistency. Hasson (2015, p. 233) outlined the importance of fidelity, “Fidelity is often defined as the degree to which implementation of a particular program follows a program model. Thus, fidelity can act as a potential mediator of the relationship between interventions and their intended outcomes”. Identifying high and low fidelity groups is crucial when exploring mechanisms of action which may lead to significant effects (McGrew and Griss 2005; Keith et al. 2010). Fidelity was judged upon sub-categories identified by Hasson (2015): Content, frequency/duration, reach, and timeliness.

· Content: The content of the intervention (feedback on SRL processes) was implemented by all teachers allocated to the model. From video observations, teachers did not feedback on every SRL process, instead they focused on one or two key processes in their feedback to each student. When asked during interviews, most teachers claimed they found certain processes more useful than others to feedback on, particularly: self-efficacy and strategic planning. In general, each feedback model was implemented consistently across the sample.
· Frequency/duration: No specific amount of feedback was stipulated and teachers were asked to give what they perceived to be an appropriate amount of feedback to each student regardless of feedback model. The only requirement for SRLF teachers was that they ask the before/during/after MA questions, which all of them did although some teachers did describe some difficulty putting the questions into appropriate colloquial language.
· Reach: The whole student cohort (n=237) received either BPF or SRLF. 171 students participated in the three-part survey evaluation and 73 of those took part in qualitative data collection. All 14 teachers delivered their feedback models and 13 participated in the interviews designed to evaluate their experiences.
· Timeliness: Video observations confirmed that both feedback models were delivered at the correct times. SRL MA was implemented one-on-one before during and after performance, feedback was given after performance.

As for adaptations, key changes to the intervention protocol as a result of the pilot study and operational constraints are outlined in B1.7.



[bookmark: _Toc500319433]D1.2.2 Mechanisms of Impact

Evaluating the mechanisms of impact aimed to identify how the intervention brought about change and how these insights can be used to inform future researchers (Grant et al. 2013). Exploring these mechanisms may also identify if the intended goals and processes of the intervention were successful or not, unintended mechanisms were also searched for as complex interventions are influenced by many external factors (Bonell et al. 2012).

Direct responses to the intervention were only collected from the teachers. Responses in the form of changes in SRL and self-efficacy were collected after all the teaching was completed but immediate reactions from students were not directly explored. Only when a group effect was observed where some students appeared to learn from hearing the questions, answers, and feedback given to their colleagues as the sessions progressed. This can be viewed as a positive reaction as the group was learning together from the SRL feedback being given. This was an unexpected mechanism in this study, future researchers should anticipate this effect and aim to directly explore it using qualitative methods soon after implementation to reduce issues with retrospective recall.

Another unexpected factor in the delivery of the intervention was the impact of the support provided to teachers in the form of informal debriefs. Those who accessed this on-site support articulated their appreciation during interviews and informally during the study. The provision of support is a well-established component in successful faculty development interventions (Coomarasamy and Khan 2004). Future researchers embedding SRL techniques into teaching practices must offer this support and could go further by scheduling structured debriefs with teachers after sessions to support their development.

As detailed in Chapter B2, there were differences in how novice and experienced teachers interacted with the SRL MA technique. Novice teachers tended to focus on delivering the content ‘to the letter’ and struggled with certain questions that they felt uncomfortable asking and giving feedback on. More experienced teachers were able to embed SRL MA as part of their normal practice, adopting what they felt added to their approach and adapting it to their preference. Those designing and evaluating faculty development interventions in any context should consider this experience factor and embed support where necessary, as other researchers have suggested (Norman 2011; Ross 2012). As the conceptual model (Figure B2.5, page: 116) suggested, conceptualisations of teaching and feedback were key in any meaningful practice change. Changing these beliefs and values are crucial in effective faculty development interventions, those aiming to incorporate SRL into teaching practices must embed this in their approach (Timperley et al. 2008).

A significant drop in both SRL and perceived self-efficacy scores was observed in the BPF group from before to after the teaching (see Chapter B3). This was unexpected as the BPF condition was designed to provide typical clinical skills feedback to students, no different to what was considered ‘usual best practice’. It is difficult to reliably explain why this negative effect occurred but some hypotheses are suggested here. The style of feedback regularly given in that simulated clinical skills learning environment may not be suitable for the development of SRL and self-efficacy despite the research informed principles that were used. The general environment may have also had an effect; for many students that was the first time they had attempted those skills and could have been demotivated by either the difficulty of the skills or other factors in the session. This could link to the comments made by teachers in the interviews where they suggested the time limits and format of the teaching sessions were not optimal for teaching and feedback. Given the importance of self-efficacy and SRL to medical learning in general, it would be beneficial for future researchers to explore why clinical skills training may have had this effect (Turan et al. 2013).

[bookmark: _Toc500319434]D1.2.3 Context

A social cognitive view of SRL was adopted for data analysis. This perspective was not limited to factors only related to SRL and was subsequently used to explore context in all qualitative data analyses. The impact of context and culture was evident in both qualitative explorations of teachers’ and students’ experiences. These findings are presented and discussed in detail in Chapters B2 and C2 and inform how these factors impacted upon the delivery and outcomes of the feedback models. The impact on teachers is most relevant for this process evaluation and is summarised below.

Teachers described several contextual influences which impacted upon their practice and delivery of the intervention. The time constraints of the session and numbers of students were a challenge for teachers, they expressed that they could not always provide an optimal feedback experience to each student because of these factors. This may have led to less feedback being given to each student as teachers described how they prioritised certain factors within the feedback to be efficient. Because the sessions were delivered in small groups, teachers described how they occasionally perceived a group learning effect: observing students listened to the SRL MA questions and answers and may have copied their peers’ responses. This was mentioned by three teachers and does have implications for others who wish to implement SRL MA in different contexts.

[bookmark: _Toc500319435]D1.2.4 Feasibility and Accessibility

Feasibility and accessibility were assessed as part of the interviews with teachers (Appendix 11). Cleary et al. (2016, p. 9), who used SRL MA but not to provide SRLF, asked the following questions which are directly addressed in this research: “How well can medical educators use these data in real time to provide feedback? Does this type of process or actionable feedback actually lead to adaptive changes in trainees’ strategic behaviours?” The following paragraphs discuss the former question whereas the latter question is answered in the outcome evaluation.

Some educators found that their education and training background affected how they interacted with their allocated feedback model. One teacher with a health psychology background integrated SRL MA quickly, attributing this to their previous studies. This previous knowledge seemed to give them an advantage when using the model, in terms of how easy it was to implement. However, the typical response to the question of prior SRL knowledge was that many tutors had heard of fragments of the model, as opposed to the whole concept. For those with a mostly clinical background, their style of feedback was typically gleaned from colleagues and honed by experience or in-house training. Those who were novice teachers were heavily influenced by their feedback experiences at medical school, which then influenced how they gave feedback in their sessions. This is typically the case for novice teachers who are early in their teaching careers (Posner 2000).

Teachers in the SRLF group commented that they would not have usually included information on SRL in their feedback, but they believed it would be beneficial to include in their future practice - as many said they would. Teachers using SRL MA found that the research element of the task and the “new way of doing things” was difficult to overcome at first. This seemed to limit some teachers’ ability to give the feedback the way they wanted to. For most, this challenge lessened over time as they began to internalise the method. Those in the BPF group commented on how their feedback changed based upon the level of student engagement in the learning process. One teacher described concentrating more on the students they perceived to be more engaged and provided extra feedback at the end of one session.

The effect of taking part in the study and giving feedback based on the training the teachers received had a variety of different impacts between and within both groups. Two BPF teachers adopted a questioning style similar to the SRL MA method, they encouraged students through their feedback to be more aware of their performance and monitoring skills. In regard to the training component of the intervention, the BPF refresher session was viewed as being generally useful. Teachers described it as refreshing their minds on feedback giving but did not seem to add anything novel to their teaching. Most teachers believed that they were already using these principles in their everyday teaching but found it useful to help reinforce good practice. An exception to this view was one novice teacher who developed their own way of feeding back mistakes made in maintaining sterility during catheter teaching. The BPF training session appeared to have met its purpose of standardising every teacher’s knowledge and practice in core feedback principles. This was essential in levelling the playing field for all the teachers in terms of feedback giving, and it provided a base on which to add the SRL MA technique for those randomly allocated to the further SRL training.

When asked, most teachers found the training phase useful in preparing them to deliver the feedback models later on in the taught sessions. All teachers found the use of the video examples to be an advantage simply to see the technique being used in a familiar setting. When suggesting improvements, all the SRLF teachers would have preferred a practical element in the training phase. This reflects the difficulty many of the SRLF teachers experienced when implementing the feedback models: an anxiety in directly questioning students as they were performing the skills. One teacher felt that some elements of the feedback giving on SRL processes were easier than others and that those more difficult aspects of SRL should be dealt with more closely during training, namely the attribution and awareness processes.

Many of the SRLF teachers expressed views of uncertainty towards the technique at first but began to feel more comfortable as time went on. This could indicate a barrier in adding a new element of teaching and giving feedback that may contradict teachers’ current established practices. Some SRLF teachers were dubious as to whether the students were engaging with the feedback technique and whether it would make a tangible difference to their performance.  This view was held by some others, yet some SRLF teachers thought the opposite was true. Such varied comments suggest that there were differences of opinion as to whether the technique was effective in engaging students with SRLF. After their first session one teacher began to use more colloquial wording when questioning students and did not use the answer sheet until the end, opting instead to memorise the questions and answers.

Modifications were adopted or suggested by teachers who felt restricted or limited by the wording of the questions and the use of a sheet to record responses. Some teachers felt that the wording of the questions could create an artificial environment for feedback, or a feeling of false-ness. This feeling was not exclusive to the SRLF teachers; a teacher also identified this feeling as a limitation in the BPF condition which also impacted on students’ engagement with the feedback. SRLF teachers were asked to quickly brief students before starting the session about the use of mark sheets for this study, and students were pre-warned of this via an online announcement. Despite this, some teachers felt that students were distracted by the sheet. On the other hand, some teachers found the sheet useful for structuring and recording their feedback. These views suggest that the use of a sheet to record responses is not appropriate in authentic clinical skills teaching as it seems to cause concern to both students and teachers. Although, mark sheets are used in clinical skills exams to record performance and feedback, so as the students have experienced this before it may not bother them as much. Additionally, it is clear that in the early stages of implementation the sheets were key in helping educators to internalise and adhere to SRL MA to give effective SRLF. 

In most cases, SRLF teachers made modifications in their delivery of the feedback models over time. Some of these modifications were involuntary and consequently corrected (e.g. forgot to ask certain questions), or they were voluntary (e.g. purposefully omitted or changed the order of questions). The most popular modification to SRL MA was to use more colloquial wording and this seemed to elicit a good response from students. Some SRLF teachers accepted that they, and their colleagues, were applying the method differently. They suggested a more unified approach would be beneficial for future faculty development interventions.

It had become apparent in the pilot phase that applying the SRLF model may add time to each teaching session due to the use of the mark sheet and structured questioning. When asked how the technique affected timings, teachers answered with mixed feelings with around half claiming SRL MA added some time to their sessions. Such views show that the effect of time was difficult to accurately quantify for the teachers, yet many claimed they were willing to make the extra effort to incorporate it in their teaching, despite time constraints. It is important to note that most teachers identified time as a barrier to providing good feedback in clinical skills teaching more generally.

Those in the BPF group found that the environment and setting were acceptable but not optimal for the best practice principles to be delivered. Some SRLF teachers voiced their opinions on whether the intervention was feasible in the clinical skills context or more specifically, the simulated environment which lacked authenticity. Others believed there were some practical barriers to its feasibility, particularly the time factor. Most SRLF teachers found the intervention less challenging and more accessible over time, which then allowed them to begin internalising the process. Although the technique was adopted quickly it could have benefited from a more in-depth training and familiarisation stage before implementation.

[bookmark: _Toc490650206][bookmark: _Toc500319436][bookmark: _Toc500319568]Chapter D2: Discussion of the Intervention and Follow-Up Phases 

[bookmark: _Toc500319437]D2.1 A New Model for Changing the Practices of Medical teachers

This study represents the first effort to use SRL MA for giving SRLF to students in any context. The technique was found to be feasible and all teachers using it commented that they had taken key aspects of the technique into their future practice - a key finding for the SRL literature (Cleary et al. 2012). Many teachers slightly altered the wording of the MA items to be more colloquial in their interactions with students and relied less on the checklists as the study went on. This is an important consideration for those designing faculty interventions, an initial period must be accounted for to allow teachers to become more familiar with the technique before mastering it. Video recordings were important not only to observe the teachers’ adherence to the feedback models, but also to cross reference their self-reported interview accounts to their actual performance (Leslie et al. 2013).

Teachers described how their conceptualisations of teaching and feedback informed their practice, these consisted of memorable experiences from their education and working careers. This theme has been identified before in educational research as an influence on teaching practice and subsequent student learning (Trigwell and Prosser 1996; Ross 2017). Teachers had diverse prior teaching experiences which influenced their practice, suggesting that there were multiple conceptualisations informing their practice (Ross 2017). These conceptualisations and subsequent actions could be characterised as ‘espoused theory’ and ‘theory in use’, shifting depending on the teaching context (Argyris and Schon 1974; Squires 2002). Some teachers articulated how they had recognised some of the SRL concepts during the training, either from their educational experiences or by linking characteristics in their usual practice to the new concepts. Argyris (1980) suggested that this was a common occurrence in all practitioners and went further to postulate that the theories of action that individuals actually use are not the ones they espouse to use. 

Understanding teachers’ beliefs and theories on their practice has been identified as important by Timperley et al. (2008, p. 196) who found that effective faculty development interventions included efforts to engage with faculty members’ values and beliefs. Teachers’ conceptualisations of their own practice have previously been linked to their actual approaches to teaching and that efforts to engage teachers in adopting conceptual change are crucial for positive practice change (Trigwell et al. 1999). Posner (2000) suggested that these conceptualisations change depending on the experience level of the teacher; younger teachers tend to use their own educational experiences to inform their pedagogy, which is pervasive even with teacher training. Younger teachers in this study were more likely to mention their experiences as medical students than their experienced colleagues. In fact, only one experienced teacher mentioned their educational background in regard to how it helped them understand the methodology behind SRLF.

Teachers described a myriad of factors influencing their feedback encounters, many of them consistent with the body of literature in medical education which identifies some of these factors (Van de Ridder et al. 2015). Teachers in this study cited their perception of a student’s reaction to feedback and their student learning needs relative to their competency (Huang 2009). Most teachers identified a lack of time per student as a contextual challenge to providing good feedback in the clinical skills context, creating a barrier for establishing relationships with learners, which has been previously identified (van Gennip et al. 2009). 

The dynamic adjustments and reflective changes in teachers’ feedback practices were an emergent theme arising from the data and may represent a mechanism for modifying teaching practice in future faculty development interventions. Dynamic changes were typically immediate, occurring either during the encounter or between encounters during the teaching session. Teachers described making these situational adaptations by making modifications to their delivery of the SRLF or BPF models. Long-term reflective changes occurred when the teacher saw parts of the feedback model as useful for their practice and found it feasible to use in the clinical skills context. This could describe a change in their ‘espoused theory’ leading to tangible practice changes (Squires 2002). 

These immediate and longer-term changes in practice are also similar in principle to the theories of ‘reflection-in-action’ and ‘reflection-on-action’ in professional learning proposed by Schön (1983). Teachers used reflection-in-action to make dynamic changes while they still had the opportunity to enhance their approach. In this they created temporary coping mechanisms and tested them in real time. Schön (1983, p. 68) further illustrates this point, “When someone reflects-in-action, he becomes a researcher in the practice context. He is not dependent on the categories or established theory and technique, but constructs a new theory of the unique case”. The reflective changes which occurred over time were akin to the reflection-on-action concept where “We reflect on action, thinking back on what we have done  to discover how our knowing-in-action may have contributed to an unexpected outcome” (Schön 1983, p. 26). This also relates to the adaptive changes process in SRL theory; teachers described their evaluation of how certain aspects of their feedback model worked and made plans to use it in the future.

Not all teachers used these reflective processes in the same way. In some cases, teachers would persist with uncomfortable parts of the method and others would immediately begin to adapt the model to suit their preferred style. These differences may stem from their individual conceptualisations of feedback and teaching experiences, as Zeichner and Liston (1996, p. 20) state, ‘‘reflective teaching entails a recognition, examination, and rumination over the implications of one’s beliefs, experiences, attitudes, knowledge, and values as well as the opportunities and constraints provided by the social conditions in which the teacher works’’. This suggests that both internal and external factors influence their reflective processes and are therefore different for each individual. 

The conceptual model (Figure B2.5, page: ) ties the key themes together into a cyclical process reflecting how teachers’ conceptualisations of teaching and feedback influence their feedback giving practices. Contextual and situation factors impact upon how the feedback is given during the encounter along with real time evaluations of the learner and their responses which can cause the message to be reformulated in a process of dynamic change. Any changes which are viewed as beneficial to the teacher’s practice are retained and become part of their conceptualisations of teaching and feedback. The feedback models in this study were either rejected or accepted in this final process, only some components that were deemed useful surviving the critical process.

Some differences were identified in how novice and experienced teachers articulated their perceptions of feedback and teaching in clinical skills as well as how they perceived and used the feedback models. This finding was anticipated to some degree as the experience level was purposefully sampled for. Some medical education researchers also suggest that generational differences impact upon teaching approaches and conceptualisations (Twenge 2009; Norman 2011; Ross 2012), although this study may be the first to explicitly explore this topic in the present context. One of the differences identified in the wider educational literature is how expert teachers use more complex schemata in their teaching compared to novices, meaning that experts’ pedagogical reasoning skills may be more developed, which could explain their more holistic approaches to teaching compared to novices in this study (Livingston and Borko 1989; Meyer 2004).

Novice teachers were often more rigid in their approach to using the feedback models, opting not make many changes to the protocol, whereas experienced teachers described making adaptations more easily. Novices appeared to not be using their reflective processes to make the dynamic changes their experienced colleagues were. This could be due to the novices being early in their development as teachers, still focusing on their learning of the core principles required before being able to incorporate a new feedback giving tool. This has been observed before in the literature, as teachers gain more experience they are able to focus more upon adapting to different situations and students fluidly due to their mastery of the basics (Westerman 1991; MacDougall and Drummond 2005).

This finding is also important for the faculty development literature. Differences between how novices and experienced teachers engage with interventions are unexplored, despite teaching approaches and conceptualisations of teaching differing in these groups (Twenge 2009; Norman 2011; Ross 2012). This study aimed to address this gap in the literature and has identified the different approaches the teachers adopted when using the feedback models. However, it was more difficult to understand the exact processes involved that contributed to novices struggling more with the models apart from their teaching skill level. Kugel (1993) articulated the concept that teachers develop in stages much like their learners. Kugel proposed a framework that detailed how teachers move from the initial stages of development (focusing on the self and the subject matter) to more advanced stages (student focused and facilitative) eventually leading to helping students to be independent learners; this could be interpreted as SRL development. Interventions could impact in varied ways upon teachers at these different proposed stages. These factors could have contributed to the findings between teaching skill level in this study as SRL self-reflective processes were identified by teachers in both groups.


However, these findings do not represent a comprehensive explanatory framework of how teachers adapt their practice in authentic educational environments. Other researchers furthering this line of inquiry should aim to explore the perceptions of a more diverse sample of teachers, specifically aiming to compare the views of those with even more diverse educational and working backgrounds (Steinert et al. 2016). Due to teaching schedules and feasibility of data collection, only the teaching of two core skills were selected for study which limits the generalisability of the findings. Researchers should explore how different models of feedback training impact upon the practice of teachers who focus on other skills in different environments.

[bookmark: _Toc500319438]D2.1.1 SRL MA Contributing to an Existing Tool-kit

There is no standardised all-encompassing model when clinical teachers (in simulation or in clinical settings) teach and provide feedback, their experiences and skills form their own unique style (Norman 2005). Therefore, the goal in this research was not to replace their preferred model but to refresh them on BPF principles and, for some, add SRL MA to their repertoire of feedback giving skills. SRL MA was described as an add-on for teachers to provide structured SRLF within what they would already provide in their feedback to students. They adopted what they found worked best within their individual approach as the teaching sessions progressed. Given more time using the SRL model, further adaptations could have occurred by them incorporating more or less of the SRL processes into their assessment and feedback. The key strength of the SRL MA technique was that it was accessible without causing significant disruption to their practice or their teaching sessions. 

This finding confirms suggestions by previous researchers that a MA questioning approach can be used to provide SRLF in authentic teaching settings (Cleary et al. 2014; Cleary et al. 2016). From a more practical standpoint, SRL MA provides a way for teachers to empower students’ SRL through structured feedback without extensive additional training. Thus, embedding SRL MA into existing programmes of teaching may provide an economical solution to enhancing SRL support for students. 

[bookmark: _Toc500319439]D2.1.2 Barriers in Applying SRL MA

If the goal of programme designers or researchers is to apply SRL MA optimally and consistently across the curriculum they must consider the logistical barriers identified in the course of this study. In health professions research, the typical barrier in applying interventions is usually recruitment and participant ‘buy-in’ (Wilson et al. 2000). Although there were no issues in recruitment in this research, the teachers’ commitment and adherence to the feedback models were more difficult to attain and monitor. As the results in Chapter B2 show, each teacher went through a process of learning, applying, and embedding SRL MA into their practice. Several teaching sessions were required for them to become comfortable in applying SRL MA in their sessions, although some adapted quicker than others. This was due both to each teacher’s mastery level of the method and the constraints of the environment. Additionally, teachers described how they modified SRL MA to their preferences over time potentially leading to uneven delivery across the student sample. This was an unavoidable outcome given the complex nature of students’ SRL support needs and teachers’ use of the method but evaluations must take this factor into account. The interviews and videos were able to identify these issues but future researchers may wish to provide more ‘test-runs’ for teachers or formally assess them before rolling out SRL MA in authentic teaching sessions. 

Time constraints were a logistical barrier. Teachers articulated how a small amount of time was added for each student due to tasks related to this research, specifically the collection of each student’s unique identifier and the use of checklists to record SRL question responses. This issue was compounded by existing time constraints in the sessions due to class sizes which was identified as a general barrier to giving feedback by most teachers. To remedy this in the future, the sheets and collection of identifiers can be removed altogether, provided teachers are sufficiently trained to use SRL MA without the sheets. This would apply outside of the research context in situations where SRL MA was being rolled out purely to put into practice the recommendations from this research. Those wishing to further research SRL MA and SRLF may need to consider other methods of tracking who received SRLF and monitoring teachers. 

A potential solution to some of these limitations could be to use the video recording facilities as a teaching and development tool for the teachers. They could develop their own SRL by assessing their performance on video and be encouraged to adapt their approach for the next session. After several iterations of this with support from researchers, they may be able to accurately self-regulate their performance with the feedback model. Peer observation using the videos may also contribute to both their own development and that of their colleagues through peer feedback.

Along with the barriers aforementioned, an allocation of resources would be required to set up rolling training sessions for new teachers as well as extra support for those who require it. Top-up sessions or information resources may also be needed to maintain optimal practice in enhancing students’ SRL through feedback. These considerations would be crucial if SRL MA were to be applied across the medical undergraduate curriculum, particularly since students receive feedback from so many sources inside and outside of the faculty (Sargeant et al. 2008).



[bookmark: _Toc500319440]D2.2 Improved SRL and Self-efficacy

The results reported in Chapter B3 aimed to address the quantitative research question exploring the impact of the two models of giving feedback on students’ SRL capacity and self-efficacy in the immediate and longer-term. The analysis on the SRLF group showed a significant increase in SRL capacity and self-efficacy scores from pre-teaching to post-teaching (8 months) after students had completed clinical placements. Students receiving BPF scored significantly lower in SRL capacity from pre to post teaching but significantly higher pre-teaching to post-clinical placements. The BPF group also reported significantly lower self-efficacy scores pre to post teaching but an overall increase across all time points.

These results confirm with others that there is likely a positive impact on students’ SRL when SRL supports are embedded into skills based teaching (Brydges et al. 2015). It aligns with the conceptual and theoretical models proposed by experts in the field who recommend embedding SRL into the feedback message (Butler and Winne 1995; Hattie and Timperley 2007). The underlying cause of this sustained impact could have been the facilitative approach of SRL MA which allows for a conversational approach to feedback that is person and context specific (Cleary et al. 2012). Teacher supported approaches to improving SRL are known to have a greater effect than independent learning approaches and could have led to relationship building between teachers and students, akin to the ‘educational alliance’ model for feedback (Brydges et al. 2015; Bowen et al. 2017). It is more difficult to account for the immediate decrease in both measures for the BPF group; it could indicate that the net effect of BPF is negative in the immediate or that it may not be appropriate for that learning context. Although feedback has been found to have a moderately positive effect in simulated clinical skills learning, this may not translate directly into SRL or self-efficacy outcomes as has been shown in the BPF group (Hatala et al. 2014). 
	
The increases and decreases between each time point and feedback condition were mirrored in each feedback condition across both measurements of SRL capacity and self-efficacy. These trends were not unexpected due to the well-established link between SRL and self-efficacy (Pajares 2002) and serve to strengthen the validity of these results. Although, they could indicate that there are powerful contextual factors, including the curriculum, which influence SRL and self-efficacy in medical education. This is particularly apparent between time points two and three where both averages increased by similar amounts in both measures, perhaps identifying the clinical placement experience as developing these outcomes more so than simulated learning environments. 

Pervasive factors within the medical curriculum, as well as contextual factors, may have influenced students’ perceptions of their SRL and self-efficacy beliefs in addition to any impact the feedback models may have had. Only two studies have had similar goals in attempting to measure SRL across time periods or year groups in medical education (Lucieer et al. 2015; Cho et al. 2017). Although these studies used different measurement tools their findings showed that SRL scores do vary somewhat across cohorts of students and from simulated to authentic clinical learning environments. However, Lucieer et al. (2015) only found a small change from first to third years in the reflection domain of the Self-Regulation of Learning Self-Report Scale (SRL-SRS), with other domains showing no differences over the sample (including self-efficacy). They suggested that these results may be due to the overly structured nature of the medical curriculum, which could limit the opportunities students have to apply SRL skills in authentic situations (Premkumar et al. 2013). This is supported by Brydges et al. (2015) who found that SRL development is often unsupported in medical learning. The present study’s findings suggest that an explicit SRL support using feedback impacts upon students’ SRL positively. It also contradicts Lucieer et al. (2015) in that both the SRL and self-efficacy scores in the BPF condition varied across all time points, indicating that changes in these variables are apparent over time but may be immediate and in response to particular events.

Another perspective of this was articulated by Cho et al. (2017) who explored how the transition from preclinical to clinical learning environments impacted upon students’ self-reported SRL scores. Similarly to this study, they found significant differences in students’ SRL, finding significant changes in goal orientation and metacognition. They suggested that these changes could have been due to the different learning and practice demands students must deal with when entering the clinical environment, potentially filling gaps in SRL development. Their findings, although achieved with a different survey tool, reflect the changes between post-teaching and post-clinical placements observed in this study in both feedback conditions. They recommended that the gap in SRL development before the transition could be addressed with SRL supports. The present study provides evidence which could confirm their hypothesis; the SRLF group’s scores improved pre to post-teaching and were higher than the BPF group at all time points.

Video monitoring revealed that teachers in both feedback conditions adhered to their allocated feedback model, which was an important control factor in this part of the study. This also supports the quantitative results in confirming that students in each feedback condition received feedback model which was randomly allocated to them. However, each model was not implemented identically between teachers as some made minor modifications. This could have resulted in some groups of students receiving slightly different forms of the models (e.g. small modifications in the wording of SRL MA questions), although these effects were not deemed significant. As the study was conducted in authentic teaching and learning environments this eventuality was expected given the varied experience and styles of the teachers. Subsequent individual interviews with these teachers explored the impact upon their teaching practices and also confirmed that no collusion or cross-contamination had taken place which could have skewed the results towards a favoured model.

It was not possible to compare the two feedback conditions with an additional ‘no feedback’ variation, as others have explored in different contexts (Kim 2009). This variation was not used due to the authentic teaching setting where removing feedback would have been unethical.

[bookmark: _Toc500319441]D2.3 The SSRQ: A Reliable Tool to Measure SRL in UK Medical Education

The main purpose of this validation was to explore the factor structure and psychometric properties of the SSRQ to test the strength of the inferences that could be made from the results presented in Chapter B3. Specifically, the construct validity and the adaptability of the instrument in assessing SRL was investigated. Another aim was to determine whether the SSRQ was a reliable measure of SRL in UK medical education as there was no other reliable tool in this context despite the importance of SRL to medical education (Cleary et al. 2013). 

Construct validity was confirmed and the SSRQ was found to be a self-report measure that adequately represented the construct of SRL in this sample of medical undergraduates, consistent with the theoretical model presented in the original paper by Carey et al. (2004). The scale showed high internal consistency (Cronbach’s alpha = 0.89), and positive moderate correlation with GSE scores, confirming that self-regulation and self-efficacy are related but are substantially different constructs. This finding was not surprising as previous research has identified correlations between the two constructs (Bidjerano 2005; Bouffard et al. 2005). Self-efficacy is also a key part of Zimmerman’s model (2000a), these results indicate that focusing on both constructs within that paradigm were significant. Further supporting the link between SRL and self-efficacy, strong links to confidence were identified in the focus groups and interviews with students. More research exploring how varying levels of self-efficacy and SRL behaviours in medical education could be conducted using the measurement tools in this study, as others have recommended (Turan et al. 2013).

There were no differences in SSRQ scores relevant to gender, and to age, respectively although previous researchers have suggested a link exists between SRL and gender, albeit in younger populations (Pajares 2002; Bidjerano 2005; Bussey 2011). A larger sample may be needed to more thoroughly test if the SSRQ can detect this. Differences could be likely as some distinctions between genders have already been identified in medical learning and practice that relate to SRL behaviours and emotional regulation (Hojat et al. 2002; Lempp and Seale 2006).

These results have a number of implications, particularly regarding the use of SSRQ in assessing SRL in medical students in the transitional phase between preclinical and clinical learning. Research has shown that assessing SRL in the phase between preclinical and clinical stages at the undergraduate level is crucial, enabling assessors to map motivations, learning strategies and directions, with dramatic consequences on the student’s achievement and potentially informing curricular and research developments (Lucieer et al. 2015; Cho et al. 2017). In addition, there is a need for health professionals to be self-regulating in response to the complex and constantly changing culture of the medical profession (Bjork et al. 2013; Lucieer et al. 2015). The SSRQ may provide a helpful way to monitor this development at all levels, indicating problematic stages of medical training where SRL development is lacking and in which targeted support can be given, perhaps using SRL MA. 

The SSRQ was based upon a questionnaire which derived its items from a theoretical framework which is not a popular model in contemporary SRL research (Carey et al. 2004), it is therefore worth speculating on how the items may relate to other educational constructs and ideas. The elements of reflection throughout the items share similarities to the theories of ‘reflection-in-action’ and ‘reflection-on-action’ in professional learning proposed by Schön (1983). Reflection-in-action refers to an individual thinking about an event or task they are still in the process of completing while they still have time to influence the outcome. Reflection-on-action refers to an individual thinking about what they could have done and will do differently for next time. Items 4, 11, 13, 23, 24, and 29 relate closely to reflection-on-action as they ask about thought processes typically occurring after an event or task. Items 1, 3, 4, 7, 12, 18, 20, 21, 22, 26, 27, and 31 ask about thought processes related to reflection-in-action occurring during task performance. Similarly, many of the items can be mapped to Zimmerman’s model of SRL. The items mentioned above relating to reflection-in-action could assess SRL processes in the performance phase of the cyclical model and those relating to reflection-on-action may be used to assess SRL processes in the self-reflection stage. Additionally for the forethought stage, items 2, 5, 8, 9, 10, 14, 15, 16, 17, 19, 21, 24, 25, 28, and 30 describe processes involving goal setting, planning, and motivation. However, similarities are to be expected given that most SRL theories are generally based upon common principles (Cleary et al. 2013), as outlined in Chapter A1.

Further research must take the next step in using confirmatory factor analysis to cross-validate the single factor model identified in the present study in larger and more diverse populations to further validate the SSRQ. This would support the study of invariance of the model across gender, age, and fee status, in wider medical student populations. Moreover, the SSRQ revealed an internally-consistent self-report measure of SRL, showing satisfactory Cronbach’s alpha values however future studies should further investigate the reliability and the psychometric properties of the instrument. Future investigations in health education contexts should attempt to provide objective SRL measures and test relations with self-report measures. The data could be used to develop SRL support strategies, including SRL MA which has been shown to improve test scores in struggling students (Andrews et al., 2017). 

The key implication of this research for medical education practice is that the SSRQ can be used as a consistent tool for measuring SRL and discriminate between dimensions of the identified SRL factors. It also represents the first attempt to validate the SSRQ in the UK context. There are other SRL measurement tools that have been validated in medical education contexts, including the MSLQ and the SRL-SRS tools. However, these have not yet been validated in UK medical student populations. It was important to validate a SRL tool adapted to UK populations to this end to ensure a good cultural and contextual fit as these factors can impact upon how questionnaires are answered across contexts (Hambleton 2005; Sireci et al. 2006).

The main strengths of this were that data were collected from two consecutive cohorts that shared similar socio-demographic characteristics and that the psychometric properties of the component matrix provided a good foundation on which to interpret the single factor. The evidence from this study may represent a significant step forward in the use of SRL in medical education and thus, hopefully, will encourage others to engage in this kind of research in health related contexts to support professional development. In the context of this thesis, the positive results from this validation support the conclusions made in Chapter B3 which presents results obtained through the use of the SSRQ. Although these results do not mean that the SSRQ is a perfectly accurate measurement tool for assessing SRL they do add some credibility to any inferences made from the use of it. This is further supported by the fact that the data used to validate the SSRQ here was collected from two consecutive cohorts of second year medical undergraduates, these were at the same stage that the cohort under study were at when the three surveys were collected.

[bookmark: _Toc500319442]D2.4 Impact of the Feedback Models in the Clinical Learning Environment

The results in Chapter C2 addressed the qualitative research question to explore how the different feedback models may have impacted upon the learning and feedback behaviours of students on their first clinical placements. Three thematic models were built from data collected in the interviews and focus groups. Learners in the SRLF group were more likely than the BPF group to articulate positive SRL learning behaviours in the corresponding thematic model. Key components of SRL theory arose from the dataset and subsequent thematic models. The thematic models are addressed in the same order as they are presented in Chapter C2.

[bookmark: _Toc500319443]D2.4.1 Context and Culture

The clinical learning context was a point of interest in this part of the study as the transition from largely structured learning environments in classrooms and simulated settings to the clinical environment is an important factor in the development of medical trainees (Treadway and Chatterjee 2011). Contextual factors in this case refer to features of the environment and how these interact with factors within the learner (Efklides 2011). Context is a key component of SRL theory, always viewing SRL approaches to tasks as ‘contextualised’ in nature (Zimmerman 2000a; Winne 2010). 

Two contextual and cultural themes identified in this research had an impact upon learners’ perceptions of their confidence and motivational beliefs which related closely to forethought SRL processes (Figure C2.2, page 149). Some described how both a supportive team and comfortable environment contributed to building their confidence and increasing their motivation to engage in clinical learning activities, including basic procedural skills and history taking. Students who felt part of the care team described feeling more confident and useful, making them feel part of something bigger than themselves and encouraging them to contribute to the work the team were doing. 

Some learners compared the cultures between hospital trusts or wards, preferring environments that they perceived were more supportive and friendly while struggling with others that they perceived as less supportive. This observation is to be expected of young learners who prefer stable environments in which they can build relationships with the care team (Hauer et al. 2012). Previous research has also found that frequent changes in clinical rotations can be difficult for early stage medical learners to develop their skills and access support specific to their needs (Patel and Dauphinee 1985; O'Brien et al. 2007).

Learners articulated how their perceptions of their learning priorities were impacted upon significantly by their perception of characteristics within the learning environment. Learners were often conflicted between experiencing the ward environment and practicing for their assessments, some would take a proactive initiative and mix both priorities into their daily practice although some were left unsure about how to manage this balance. Some have suggested that the transition to clinical learning can leave learners feeling unsure about their learning objectives, leading to engagement in activities that are misaligned to the goals of the clinical placement (Prince et al. 2000; Prince et al. 2005). The feedback model students had received did not appear to impact upon how they perceived these contextual factors. This is to be expected considering that students were under similar contextual and cultural conditions. However, how these factors impacted upon learning and feedback behaviours may have varied depending upon how self-regulated they perceived they were.

[bookmark: _Toc500319444]D2.4.2 Learning Behaviours

In the learning behaviours thematic model (Figure C2.3, page 155), learners from the SRLF group were more likely to give behavioural examples related to the SRL themes than learners in the BPF group. This was true for the majority of the relationships indicated between SRL themes in the learning behaviours model, particularly for the self-evaluation and planning and monitoring themes. These predominantly involved SRL processes what enabled learners to measure their progress using internal and external cues which they described as using ‘mental checklists’ and other general reflective processes. These accounts included behaviours that were proactive and reflexive, indicating an internal feedback loop process. Although some evidence of this was found in the BPF group, these behaviours were more prevalent in the SRLF group.

In further answering the research question of what SRL strategies learners used on clinical placements, this study analysed accounts of student learning and feedback behaviours through the lens of SRL theory and identified three key themes relating to established SRL processes: (1) Confidence and motivation; (2) Planning and monitoring; (3) Self-evaluation. Other SRL processes were identified, including visualisation and attribution, but were not expressed representatively over the sample and thus the quotes attached to these processes were assimilated into the appropriate SRL themes.

Confidence and motivation was a major theme in this part of the study, appearing in all three models presented in the findings (see C2.3). It has clear links to the forethought stage of Zimmerman’s model of SRL, specifically within the motivational beliefs processes that include self-efficacy, intrinsic interest, and goal orientation (Zimmerman 2000b). Learners often spoke about their confidence relating to specific tasks or skills (i.e. self-efficacy) as well as in relation to their overall progress and achievement. Links between self-efficacy and achievement have been identified before (Pajares and Schunk 2001; Turan et al. 2013), although it was not possible to evaluate students’ consequent achievements in this case. 

Quotes presented in the confidence and motivation theme described clear links between learners’ perceived self-confidence and relationships with their supervisors. This often manifested in how they sought feedback, learners who perceived a stronger relationship between feedback givers described how much more comfortable and confident they were in seeking feedback. This relationship has recently been corroborated by evidence from McSwiggan and Campbell (2017) who found that nursing undergraduates with higher reported levels of self-efficacy than their colleagues were more likely to seek feedback. Self-efficacy beliefs were found to increase between the end of the teaching and the end of clinical placements in this study, and more learners in the SRLF group than the BPF group identified a link between confidence and support in the feedback behaviours model. However, this link is not conclusive evidence but may indicate that more self-regulated individuals seek feedback more than their colleagues, further research would be needed to confirm this as others have also suggested (Turan et al. 2013). 

The theme of planning and monitoring relates closely to the processes of strategic planning in the forethought stage and metacognitive monitoring in the performance stage of Zimmerman’s model. This manifested for some learners in their use of ‘mental checklists’ or physical notes to monitor and plan their learning, indicating an internal feedback loop influenced by external cues (Cleary et al. 2012). Planning and monitoring was strongly related to learners’ perceptions of their own progression, suggesting that this SRL theme was important for learners in making sense of where they were in their development. Previous evidence has indicated that learners who engage more in developing their own strategic learning are more academically successful than those who do not (Kitsantas and Zimmerman 2002).

Elements of self-evaluation were present in both the learning and feedback behaviour models, indicating its importance in these areas. These links are unsurprising in principle given that self-reflection and self-assessment are key related SRL processes for successful learning and practice in medical education (Duffy et al. 2008; White et al. 2010; Embo et al. 2014). This theme relates to the self-evaluation and adaptive inferences processes in the self-reflection stage of Zimmerman’s model, primarily concerning how learners judge their performance and make changes to it for next time. The measures used in self-evaluation were clear from the data and fit easily into the final thematic models. Learners often described comparing themselves at different points in their clinical placements, noticing differences using key measures including perceived confidence and competence. There was also a strong relationship between self-evaluation and the support theme; students reflected upon the importance of their supervisors in their development and often made the point that they would engage more in building that relationship and accessing more feedback. This further indicates the need for learners to develop stronger longstanding relationships with supervisors, as others have suggested (Dornan et al. 2007). However, learners who had poor experiences with their supervisors described avoiding feedback interactions. This is similar to the concept of defensive inferences where the learner protects themselves from further negative experiences but also has the effect of limiting SRL development as a result of this avoidance (Zimmerman 2000a).

Although feedback supports SRL in clinical education (Watling et al. 2012b), previous research has suggested that SRL is usually unsupported in clinical learning contexts (Brydges et al. 2015). The present findings indicate that relationships that support SRL are complex and are influenced by multiple factors. The support theme was found to link strongly to the SRL themes, and examples given indicated that positive relationships appeared to encourage SRL behaviour development in processes including motivational beliefs and self-evaluation. Student-supervisor relationships that were perceived negatively by the student were said to discourage positive SRL behaviours, particularly decreasing motivation and confidence. Students attributed this to the lack of feedback available in these cases which is concerning given that medical undergraduates have been identified as a group in need of SRL support, particularly in self-efficacy (Jennings 2007; Turan et al. 2013; Klemenc-Ketis and Kersnik 2014). However it could be that structured SRL support for individuals who are already advanced self-regulated learners may not have a significant effect, having already attained a high level of independence (Cleary et al. 2013). As the learners in this study were early in their medical training this effect was likely insignificant in the sample, however more research into SRL capacity and support would provide more specific approaches to meeting a wider range of learner needs for SRL support. This is further supported by the evidence that learning cultures and support change between different clinical placement rotations, particularly relevant given the traditional placement model this study occurs within (O'Brien et al. 2007).

[bookmark: _Toc500319445]D2.4.3 Feedback Behaviours

The feedback behaviours thematic model (Figure C2.4, page 163) shows the complexity of students’ perceptions with many interrelated links and influences upon feedback interactions. This complexity was expected as learner perceptions of feedback have long been shrouded in uncertainty. Many factors impact upon this process in general as well as in clinical education contexts (Branch and Paranjape 2002; Van de Ridder et al. 2015). There were some differences identified between those in the SRLF and BPF groups, particularly in how learners viewed the relationships between context, support factors, and perceived confidence. The feedback behaviours thematic model illustrates the themes which contributed to the learners perceptions of their feedback behaviours with the supportive theme at the centre, suggesting that supervisors play a pivotal role.

Credibility judgements had a significant impact upon learners’ perceptions of feedback and their own feedback needs related to their learning behaviours. This was most prevalent in terms of seniority; learners described how they were much more likely to accept feedback with less reservations if the giver was more senior. They were more likely to describe questioning or critiquing feedback which was given to them by a junior doctor or patient. This impact is already well established in the medical education literature and could be anticipated given the multi-source feedback available in clinical environments (Sargeant et al. 2005; Van de Ridder et al. 2014). The students’ stage of learning was also a factor in feedback behaviours, manifesting in how they described their learning priorities also related to feedback credibility. Many articulated that they much preferred feedback which was encouraging and positive, a few students reflected upon this during data collection and described how they really should be looking for developmental feedback that would help them improve. Younger learners generally seek positive performance related feedback which affirms their own self-beliefs, although their feedback needs change as they progress, emulating the latter example of improvement focused feedback (Murdoch‐Eaton and Sargeant 2012). 

If learners were focused upon assessment activities, they were more likely to describe pursuing feedback related to these activities as opposed to other feedback. This appeared to create a misalignment between learners and supervisors in some cases; learners described disregarding some feedback from their supervisors if it was not aligned to their own learning priorities. Clinical learning goals are not always clear for the learner or the supervisor. Evidence suggests that clinical teachers may not adequately grasp the learning needs and processes of learners on clinical placement and feel pressure from balancing both professional and educational commitments while supervising students (Gordon et al. 2000). A stronger relationship between the two parties was seen as beneficial by students in this sample, thus a transparent and goal aligned relationship could be adopted  to overcome any confusion in clinical learning goals (Murdoch-Eaton and Bowen 2017).

Context and culture had a direct impact upon feedback behaviours, specifically in relation to the supportive theme. Mostly SRLF group learners articulated this impact using examples of feedback availability and credibility being different across contexts, moving toward a more professional and independent mind set where feedback is proactively sought. A social cognitive view was adopted in this research to understand these relationships. These results confirm with others that context and culture has a significant impact upon how learners understand feedback, warranting future approaches that explicitly take into account these effects to avoid unjust generalisation (Watling et al. 2012a; Watling 2014). In a recent study, Urquhart et al. (2017, p. 25) explored feedback processes using video ethnography in both simulated and clinical settings and found that “feedback processes are inextricably linked with context”. This potentially significant factor for feedback behaviours should be considered when SRL supports using feedback are utilised in these two settings.

[bookmark: _Toc500319446]D2.4.4 Supportive Theme

The supportive theme was central to all learners’ accounts of their clinical placement learning experiences and became similarly central to the thematic models built from the dataset (Figures C2.2, C2.3, and C2.4). Learners recounted perceptions of either an abundance or lack of support in their supervisory relationships dependent on their personal experiences and perspectives.

The supportive theme was a strong component of the contextual and cultural model (Figure C2.2, page 149), influenced by perceptions of the workplace culture and in turn having a strong impact upon learners’ recognition and awareness of the team. Learners commented that if they perceived a welcoming learning culture they would be more inclined to reciprocate their effort and motivation to developing the relationships between themselves, the supervisor, and the wider team. Opportunities to form longer term relationships with supervisors and the care team could be more common when longitudinal models are used in place of traditional placement models, where this research was situated (Worley et al. 2016). Although given the degree of variability to which programmes deliver clinical placement learning experiences and how learners perceive them, it is difficult to attribute any impact to the placement model and more research is needed to explore this potential impact.

The supportive theme was central to learners’ accounts of their feedback behaviours on clinical placement (Figure C2.4, page 163). These behaviours were heavily influenced by contextual and cultural factors, which were largely attributed to the busy nature of the ward and the learner’s difficulty in acclimatising to the authenticity of the environment, reflecting the often chaotic transition into clinical learning from more structured learning environments (Dubé et al. 2015). Learners also described struggling to choose appropriate learning activities. Some reflected upon how they perceived they should have concentrated on their own learning goals rather than engaging with tasks such as paperwork which had seemed more important at that time because they enjoyed “helping the doctors with their work”. This confusion with priorities and autonomy has been observed before in students transitioning to clinical learning environments, using the same example of learners completing paperwork (Shahi et al. 2015; Cho et al. 2017).

Perceptions of the support received and its influencing effects were clearly prevalent in the learning behaviours thematic model (Figure C2.3, page 155), having a strong directional impact upon learners’ confidence and motivational beliefs and linking to self-evaluation behaviours. Learners reflected that, if given another opportunity to do so, they would have worked to better develop productive relationships with their supervisors, indicating a need for those relationships to be facilitated. The link between the supportive and confidence themes was particularly impactful. Learners who perceived a stronger relationship found that their self-efficacy for skills development benefited as a result of that support and facilitation. Whereas the opposite was true for those who perceived a negative relationship, expressing accounts of avoiding supervisors thereafter leading to maladaptive learning behaviours or a decline in confidence to attempt skills independently. These findings clearly indicate that supervisors have a significant impact upon students’ learning behaviours on clinical placement. This emphasises the need for feedback practices to be conversational and developmental as part of a longstanding student-supervisor relationship. The thematic model and representative quotes also provide evidence that perceptions of the supportive relationship are interlinked with learners’ SRL behaviours. Facilitated approaches to feedback and SRL have been recommended previously in the literature, the findings in the present research bolster these with evidence from the medical education field and provide clear examples of the impact upon learners (Hatala et al. 2014; Brydges et al. 2015; Murdoch-Eaton and Bowen 2017).

A strong link was identified between the supportive and credibility themes. The perceived strength of the student-supervisor relationship impacted heavily upon students’ judgements of the feedback they received, subsequently affecting how they interpreted the feedback. However, it was evident from each interview and focus group that different students viewed each member of hospital staff differently in terms of their ability to give good feedback, showing the complexity and range of these judgements. The impact of credibility judgements on learners’ feedback perceptions is now well-established knowledge in medical education, although the typical advice given is that teachers should simply ‘be aware’ of this influencing factor when giving feedback (Van de Ridder et al. 2014; Van de Ridder et al. 2015).

[bookmark: _Toc487456856][bookmark: _Toc487811236][bookmark: _Toc488147579][bookmark: _Toc488309191][bookmark: _Toc488930153][bookmark: _Toc489017367][bookmark: _Toc489447721][bookmark: _Toc500319447]D2.5 Outcome Evaluation

This outcome evaluation presented here does not aim to be a fully-fledged piece of research. Its purpose was to evaluate the intervention to inform future researchers and practitioners in the development of new educational interventions (Hutchinson 1999). The following intended outcomes were identified for exploration in Chapter B1 and are evaluated sequentially here.

[bookmark: _Toc500319448]D2.5.1 Feedback Perception, Recognition, and Use for Future Learning

These outcomes were explored in the qualitative strand of this research using focus groups and interviews with students. Use of feedback for future learning was difficult to address as no students explicitly mentioned feedback that they had received from the feedback models, likely due to the time that had passed since. A clearer effect could be seen in how learners perceived and recognised feedback in their clinical learning experiences. In the feedback behaviours model students from the SRLF group were dominant, describing many more of the key themes and relationships than students in the BPF group. SRLF students were aware of how their perceptions of feedback were influenced by contextual factors present in the clinical environment, having implications particularly for credibility judgements and perceptions of supervision.

However, it was not appropriate to link this finding directly to the feedback models as there is no explicit process information or qualitative evidence to support the link apart from the instances of quotes in the feedback behaviours thematic model. Apart from this research there is no evidence to suggest a link between levels of SRL capacity and feedback behaviours. Further research should aim to directly explore this potential link which could inform faculty development interventions and further strengthen the link between SRL development and feedback.

[bookmark: _Toc500319449]D2.5.2 SRL Capacity and Self-efficacy Beliefs

These outcome measures were evaluated at three different time-points in the quantitative strand using surveys (see Chapter B3). The SRLF model was found to have had a more significant positive impact upon students’ SRL capacity and self-efficacy beliefs compared to the BPF model. These findings are encouraging as the goal of using SRL MA to give SRLF was to develop both SRL and self-efficacy more broadly which the surveys suggest it did. The process evaluation of how the intervention and feedback models were delivered gives some credibility to this finding and suggest potential mechanisms of impact which aim to explain how the intervention worked. Although not fully conclusive, these findings indicate that SRL MA is a viable method to empower students’ SRL and self-efficacy in authentic medical education contexts. 

These findings should be considered in light of limitations including issues with self-report measures. It is also important to consider that the questionnaires measured ‘trait’ SRL (a general view of SRL processes unaffected by the situation), whereas SRL processes are often differently used depending upon the context and situation i.e. ‘state’ measure. The use of mixed methods attempted to address these issues but other researchers should aim to confirm these findings in other contexts.

[bookmark: _Toc500319450]D2.5.3 SRL Behaviours Relating to Clinical Learning

The feedback models had some impact upon learning behaviours, although students did not explicitly identify a link between specific instances of feedback and their clinical learning experience. Three clear SRL behaviours were identified in Chapter C2: (1) Confidence and motivational beliefs; (2) Planning and monitoring; (3) Self-evaluation. Students in the SRLF group articulated examples of these more than their peers from the BPF group in focus groups and interviews, showing more positive SRL processes which they used to engage with their clinical learning. Those behaviours mapped closely to the three-phase processes from Zimmerman’s model which was used in designing the SRL MA protocol, suggesting a potential longer-term impact of the SRLF model. However, these examples were predominantly related to broader learning behaviours including their own learning goals/priorities and how they communicated with their supervisors. The aim of the intervention was to empower students’ SRL using SRLF, thus this finding was in line with that aim rather than improving specific clinical skills performance.

Although mostly students in the SRLF group reported SRL behaviours related to their learning on clinical placement, some students in the BPF group also described positive SRL behaviours. SRL skills vary across individuals and are trainable; some maintain high levels of SRL compared to others across situations and are less affected by external interventions. Students from the BPF group who described a high level of SRL in their learning behaviours may have been those enduringly proficient SRL individuals. The same argument applies to those in the SRLF group for learning behaviours, although they were more prevalent in that theme. However, the only sampling characteristic that was found to have had an impact in the qualitative analysis was the feedback model (SRLF or BPF), not SSRQ scores. The sample size used in this research may not have been large enough to detect this likely subtle effect and researchers should aim to address this in the future by recruiting more participants to test this hypothesis.

Overall, the SRLF model can be said to have had a positive impact upon students’ SRL behaviours related to clinical learning in the context of this study. However, a more in-depth exploration involving additional objective measures would be needed to fully confirm this finding. Repeated qualitative measures may also be useful in understanding the longevity of this impact.

[bookmark: _Toc500319451]D2.6 Limitations

[bookmark: _Toc500319452]D2.6.1 Self-report Measures

Self-report measures were the only form of data collection used in this research. This could be viewed as a limitation in the accuracy of the findings due to the problematic misjudgements medical trainees make when assessing themselves. The use of self-report measures can be problematic as medical trainees’ self-assessment skills have previously been shown as inaccurate in many cases (Norman et al. 2002). Conversely, McCardle and Hadwin (2015) argue that self-report measures provide an important insight into learners SRL processes and more importantly their perceptions of them, which are important if a researcher’s goal is to improve or understand how those processes manifest for learners. In this case, future researchers may consider using an additional ethnographic study or collection of cross-referenced supervisor evaluation forms to provide a corroborative measure to validate learners’ self-reported accounts of clinical placement learning behaviours.

[bookmark: _Toc500319453]D2.6.2 Single Qualitative Measures

One measure of qualitative evaluation was conducted each for teachers and learners in addition to quantitative methods. Repeated qualitative measures before and after receiving either feedback model with the same students could have yielded a more in-depth account of how the feedback impacted upon them. The mixed methodology used in the study aimed to attenuate this gap by triangulating the data types and perspectives to gain a fuller picture of SRL and feedback behaviours over time. Repeated qualitative methods over time would provide a deeper account of this process but would be difficult logistically due to the time needed to gather this data from enough participants who are already providing a lot of repeated data.

[bookmark: _Toc500319454]D2.6.3 Level of Video Analysis

Video recordings of each teaching session in simulation were used purely as a tool to verify that teachers had used their assigned feedback model consistently across student groups and that the same students received the same feedback condition across both taught skills. They were not analysed in detail to collect comparative process information, such as the average length of feedback interactions, amount of feedback given, or exactly what feedback was given for each student. The next step could be to conduct a video ethnographic analysis of these recordings to collect these data to further verify the research findings. Additionally, this analysis could be focused on many different factors at play in the session not limited to the one-to-one interactions with learners and teachers, but how the session flowed and what impact the feedback models had on the whole group.

[bookmark: _Toc500319455]D2.6.4 Sample Sizes

The sample size for the quantitative strand of this study was suitable for robust statistical analysis but a much greater sample would be needed to more accurately support the significance of the difference between SRLF and BPF. However, the target sample was a full cohort of medical undergraduates who received their clinical skills teaching at the same time which was important to deliver and evaluate the feedback models concurrently and to explore the transitional period from simulation to clinical environments. The total initial sample was 237 and 75% of these students were reached successfully over three iterations – a 12 month period. These results can therefore be considered representative of the majority of the target sample although further research in subsequent cohorts could help to verify the findings presented here. A confirmatory factor analysis could also have been completed if a higher sample was attained, further validating the SSRQ tool.

The samples for the qualitative strand of this study concerning both students and teachers were suitable for this type of research, but a greater number of participants would have yielded a more representative view of the target samples. Although in both cases response rates were high for qualitative research, all but one teacher agreed to be interviewed (93%) and 73 students agreed to focus groups or interviews (42.7%).

[bookmark: _Toc500319456]D2.7 Strengths 

[bookmark: _Toc500319457]D2.7.1 Novel Research Focus and Method of Inquiry

The primary purpose of this research was to fill an important gap in the knowledge: how medical undergraduates could be empowered in their SRL to transfer from simulated environments to authentic clinical learning settings using targeted feedback. This study is the first to explore this problem and to explicitly combine SRL and feedback in doing so. Other gaps in the literature were also addressed in answering the main research questions that were secondary to the main purpose of this study. There is a lack of longer-term repeated measures studies which tracked SRL development in response to an intervention designed to empower students’ SRL, prior studies often only used immediate measures in controlled laboratory settings. 

The longitudinal mixed methods design was a valuable method of exploring feedback and SRL. It allowed for a contextualised approach to quantitatively and qualitatively evaluate SRL and feedback behaviours across the transition from simulated to real clinical learning environments. Thus a more triangulated and pluralistic view of SRL development and feedback behaviours has been taken which helps to increase the applicability of these results to other health education settings. 

[bookmark: _Toc500319458]D2.7.2 Authentic Settings

This research explored how a learner’s SRL could be empowered in authentic teaching environments in both simulated and clinical settings, a line of inquiry not attempted before in the literature. One major strength of this study is that it was conducted in contexts that were part of regular clinical skills teaching, in an attempt to add ecological validity and to increase the generalisability of the results (Lincoln and Guba 1985). Prior studies which used SRL MA purely for SRL assessment have mostly taken place in laboratory type conditions with a few exceptions: most notable of which was Andrews et al. (2017) who used SRL MA in enhanced support settings, but did not provide SRLF.

SRL is made up of contextualised processes which are directly influenced by the environment and the culture learners are situated in. Given the complexity and uncertainty of the clinical learning environment (Bleakley et al. 2011), it was clear that any study aiming to enhance students’ SRL going into the clinical setting needed to be evaluated both outside and within authentic learning and teaching environments using a mixed methods approach. A social cognitive view was adopted to better understand how learners could transfer SRL behaviours into the clinical learning environment, taking into account the important role of context and culture which was found to be significant.

The opportunity to explore teachers’ lived experiences and perceptions of teaching using the feedback models in their regular practices was a key benefit of conducting this study within the scheduled curriculum. Practical insights are given into how the models could be further incorporated and expanded - mostly operational factors - these would not have been applicable if the study had occurred in laboratory conditions.

[bookmark: _Toc500319459]D2.7.3 Structured Feedback Approach

The faculty development intervention provided teachers with a structured model for giving SRLF. Other medical education teaching interventions in the literature have described providing teachers with feedback rubrics, however the feedback subsequently given is often unstructured (Steinert et al. 2006; Steinert et al. 2016). The SRL MA feedback model was delivered in a structured manner during workshops and subsequently in authentic teaching sessions, verified by video recording. Not only was the technique of SRL MA taught, specific feedback messages were incorporated to ensure teachers were prepared to give authentic SRLF, as opposed to purely assessing SRL then giving usual feedback. Teachers were able to distinguish in interviews which components they preferred or recognised more readily than others, large parts of which they described retaining after the study (particularly self-efficacy assessment). Most teachers commented that they were already using some components of the SRL MA technique in their teaching practice prior to the study, or were familiar with many of the SRL processes by name or as related concepts. Although not directly queried, this may indicate that prior familiarity may have facilitated the uptake of the SRL MA technique as an ‘add-on’ rather than a new paradigm of feedback giving. One educator with a psychology and human factors background was an apt example of prior knowledge of SRL processes helping them to adjust to the technique. More research is needed to specifically explore how SRL facilitation using feedback can be successfully incorporated into medical education teaching practices in different settings.

[bookmark: _Toc500319460]D2.7.4 Conceptual and Procedural Approach of SRL MA

The SRL MA feedback giving method was based upon Zimmerman’s model, giving the technique an evidence informed foundation on which to empower learners’ SRL. The SRL processes that were targeted in this study using SRL MA were derived from Zimmerman’s model and have previously been linked to learning outcomes in the literature. The results presented in this thesis provide a blueprint of SRL processes that may be useful to target in interventions aiming to empower SRL, but more detailed research is needed to attribute each process to overall SRL outcomes.

SRL MA provided a framework for giving feedback that was not only based on contemporary best practice principles but also put into practice key conceptual recommendations from the literature. Teachers using the SRL MA technique engaged in a structured two-way dialogue with every learner, an approach encouraged by many experts in recent years (Nicol 2010; Murdoch‐Eaton 2012). This opposes the often ineffective one-way approaches which can be disengaging for learners. The process of asking the individual about their own SRL processes is individualised and contextualised, capturing the learner’s unique perspective in real time to give the most relevant feedback aimed at empowering SRL. It encourages a feedback conversation that is dialogic and co-productive. It has also been observed that multiphase interventions using all aspects of skill performance (forethought, performance, and self-reflection phases) to support SRL, as in this study, produce more positive increases in performance and SRL capacity than simpler designs (Cleary et al. 2006).

[bookmark: _Toc500319461]D2.7.5 Transferability of SRL MA

SRL MA has already been used in many other contexts, from sports performance to mathematics learning. This study was not the first to use the technique in medical education settings, but is the first to use it to inform feedback giving. This simple approach was well received by most of the teachers in this study. Despite some feeling sceptical at the beginning, most teachers were optimistic and had integrated the technique into their usual teaching practices by the end of the study. Many other similar teaching situations in medical education could use this research as a blueprint for building SRL support into the wider medical curriculum, where it is suitable and beneficial to do so. Skills learning is a large part of health professions education, it is clear how SRL MA could be used in these wider areas to support the learning of undergraduates, postgraduates, and those in continuing health professions education. The use of SRL MA to give SRLF in this study had a significantly positive impact on learners’ SRL and self-efficacy across the transition from simulated to clinical environments. This apparent enduring effect is a clear benefit of SRL MA particularly for those in their early years of medical training. More research could explore how the technique impacts upon students in later years or if it could be of use as an enhanced support technique in remediation.

[bookmark: _Toc500319462]D2.7.6 Measures of Quality and Rigour 

Various quality assurance measures were taken in the development, data collection, and analysis processes to better ensure that the findings from this study were transferable to other contexts. Although these measures can never fully assure generalisability, they can help to support it. 

In the development phase of this research a small-scale pilot was conducted with the purpose of understanding how the training intervention and feedback models would operate in real teaching settings. Several key changes were made in how the SRL MA was integrated into regular teaching practices and more careful double random allocation procedures were taken to guard against the contamination of either group. Troubleshooting for technical aspects of the video recording were also done. The video recordings were crucial in evidencing that feedback was given consistently across all sessions using the assigned models. They were also found not to have caused any significant distraction to teaching practices given that staff and students were accustomed to the use of video recording.

Efforts to increase transferability of these findings to other contexts were made using measures including the random allocation to feedback models and use of videos which helped to confirm the fidelity of the intervention (Hoepfl 1997). Based upon the advice of experts in the field, the faculty development intervention was qualitatively evaluated, informed by a theoretical model, and underlying motivational factors for teaching and changing practice were considered (Steinert et al. 2016).

The SSRQ tool was validated specifically to bolster the validity of the quantitative results and to allow others in the medical education field to more reliably evaluate SRL using the tool. Without this validation, the sampling method and subsequent findings illustrating the changes in SRL over time could have been inaccurate and/or misleading. The purposive sampling method provided additional rigour to the research process, it ensured that both SRLF and BPF groups could be compared successfully which addressed key research questions (Coyne 1997; Sandelowski 2000). Although no qualitative differences were observed between learners with different SSRQ scores it was important to confirm this result rather than to overlook this potential variable.

The constant comparative process, member checking, and peer debriefing methods added key elements of qualitative trustworthiness to the interpretation of the data (Rolfe 2006; Pluye 2013). Without these measures internal or confirmation biases could have misrepresented the findings. Another strength of this part of the study relating to the interviews were the measures taken to prompt students in recalling and recounting their experiences and perceptions of clinical placement learning using the reflective diary. The EAI was also particularly useful for framing students’ thoughts towards all aspects of the supervisory relationship. Although as it was not validated the tool was not deemed useful for analysis, however, other researchers may find a similar benefit in using the EAI as a prompting tool.

[bookmark: _Toc500319463]D2.8 Reflective Account

In these choice reflections I consider how my role in this research may have impacted upon the design, data collection, and interpretations of the data presented in this thesis.  

I had varying levels of direct and prolonged engagement with participants at different points in this research, thus the Hawthorne effect may have caused an impact where my direct involvement could have influenced the data (McCarney et al. 2007). Some of these instances were unavoidable, for example, the training of teachers in both feedback models required my presence to deliver and oversee this process. I also distributed and collected questionnaires, with the supervisory team on some occasions, which may have had some impact. Crucially, I was not present when feedback was given to students in the teaching sessions. Instead I observed using a video link from a control room so not to influence the teachers or students. 

My position as a young researcher - who was not medically trained - may have had an impact at various points in this research. This was evident in my interactions with teachers; when I first met many of them they asked me about my background. Some were surprised to hear I did not have a medical background, assuming I was a junior doctor doing research. This assumption also came up in my interactions with students; most of them informally told me that they thought I was a clinician or teacher on their course before I introduced myself. This had an interesting impact in both cases, teachers and students commented in interviews and informally that they felt more comfortable speaking honestly about their experiences with me because they did not perceive me as part of the medical school faculty. It was not possible to quantify this effect but it does indicate that some participants may have relayed certain views or experiences to me that they otherwise would not have relayed to someone who better represented the medical school. Alternatively, I could have missed crucial information that they might have been more inclined to offer to a more authoritative figure in their field.

It was also evident in my interactions with participants that they were aware of who my supervisors were, usually through the participant information forms. This may have impacted mostly upon the recruitment process, one teacher joked that they didn’t want to refuse participation as my supervisor was superior to them. This was not mentioned again as an issue but may have had a subtler impact overall.

On a more positive note, students who participated in the interviews had commented that they agreed to participate in those activities as they had heard positive comments about me from those who had participated in the focus groups. My personal impression from all of the interviews was also positive, I would often chat with the students after recording more informally about their experiences. Building beneficial relationships with participants is important in research to avoid a transactional experience but brings the danger of influencing data collection and interpretation. In this case the only evidencable impact was an improved recruitment process at the end of the research.

These reflections were derived from the weekly research diary I kept throughout this project.

[bookmark: _Toc500319464]D2.9 Significance of this Research and Recommendations for Future Work

[bookmark: _Toc500319465]D2.9.1 Learning Transfer and Context

This study is the first to evaluate the effects of an SRL intervention longitudinally to explore how SRL and feedback behaviours develop as a result of targeted feedback. The significance of this study, in terms of SRL research, is rooted in the exploration of transferability to authentic, and specific, real-life contexts; identified as one of the most important topics of research by experts in the field (Cleary et al. 2013). Additionally, the focus on individual as well as group differences in SRL outcomes is prioritised in this research as opposed to treating individual differences as ‘outliers’, this reflects the nature of SRL and provides opportunities to address why some interventions succeed and others fail (Cleary et al. 2013). This mixed methods approach allowed for the assessment of SRL during learning and for addressing its impact in authentic clinical environments where the behaviour is implemented which was so unexplored. No studies have explored how SRL abilities change after training to inform future learning (Brydges et al. 2015). This is methodologically difficult to carry out, authors recommended the use of multiple methods to evaluate SRL over time (Ben-Eliyahu and Bernacki 2015), as was used in this study. Those authors also recommended the use of triangulation to create a bigger picture of the phenomenon under study as often used single measures in SRL research limits the generalisability and transferability of findings to other educational contexts.

No studies have explored how SRL support in simulated contexts transfers to authentic clinical environments, which this study has done. There is little research which considers the effect of contextual and situational factors. This is significant, as it is known that SRL behaviours are highly contextual and are directly affected by societal and environmental pressures (Malmberg et al. 2014). To illustrate this point, Durning et al. (2010; 2012) found that physicians respond differently to patients with the same underlying diagnosis, likely due to contextual effects (Eva 2003). Contextual factors were found to be significant for students going through the transition into clinical learning environments, many found that the process was easier if they received support and encouragement from the care team. Clinical supervisors should aim to develop productive relationships with learners using ‘supported participation’ to attenuate this transitional impact (Dornan et al. 2007; Hirsh et al. 2007).

Long-term studies on the effects of feedback, and how the effects change over time, are needed in the medical education literature (Hatala et al. 2014), this study aimed to address this issue by investigating how students used feedback for future learning. It is known that many studies on feedback generally do not include a theoretical framework, posing threats to internal consistency (Rees and Monrouxe 2010) and making it difficult to understand how feedback is operant in the intervention. This study used Zimmerman’s model on which to base causal assumptions and identify how SRL feedback changes a student’s approach to future learning. This study represents the first attempt to measure SRL capacity over a long period of time, this is strengthened by the repeated measures and the use of a unitive intervention compared to a control condition to map these changes.

[bookmark: _Toc500319466]D2.9.2 Focusing on SRL Informed Feedback

Using SRL MA to provide SRLF unites both concepts in a practical and impactful way, giving researchers and practitioners a viable method to empower students’ SRL in authentic educational contexts. As discussed in Chapter D1, this research fills key gaps in the literature in regard to embedding SRL into feedback to empower learners’ SRL development. In addition, this research provides a contribution to the current knowledge on SRL and feedback theory at various levels that is descriptive and prescriptive in nature (McKenney and Reeves 2013). It contributes to the understanding of the role of SRL in medical education and the opportunities for embedding it, and helps to inform future researchers on how best to apply SRL and feedback in authentic settings.

The results outlined in Chapter B3 and C2 indicate that giving SRL informed feedback using SRL MA has a more positive impact upon SRL behaviours in the immediate and longer-term compared to BPF. This finding supports the feedback giving model proposed by Hattie and Timperley (2007) which includes SRL as the fourth level of effective feedback giving. It also supports the hypotheses of other SRL researchers who suggested that feedback is enhanced by SRL and leads to improvements in SRL strategies (Butler and Winne 1995; Sandars and Cleary 2011). 


Context and culture was a significant influencing factor in the learning and teaching behaviours of teachers and students. This supports the social cognitive aspect of Zimmerman’s model which suggests that the environment impacts upon students’ SRL behaviours (Zimmerman 1989; Zimmerman 2000a). The impact of context upon feedback has also been suggested by Watling (2014), future researchers should anticipate this impact when studying feedback and SRL in authentic educational settings.

[bookmark: _Toc500319467]D2.9.3 Contribution of the SRL MA method and conceptual models

SRL MA provides a practical and effective method to empower medical undergraduates’ SRL behaviours through structured feedback, filling a significant gap in the research that has encouraged SRL development but has so far produced no proven methods (Brydges et al. 2015; Cleary et al. 2016). After some refinement of the method, addressing some of the limitations outlined in this discussion, it could be readily implemented in other areas of medical education at different institutions. The general SRL MA method can be transferable to those settings, only requiring contextual adjustments to suit the operational and content requirements of the users.

It was clear in the interviews with teachers that their experience of being involved in the research had contributed to their professional development, regardless of the feedback model used. For those who used SRL MA in particular, teachers claimed that they gained a deeper knowledge of feedback and the SRL processes involved in clinical skills learning than they had before. Many teachers were aware of the concepts but had not linked them directly to the technical terms introduced to them in the training. SRLF group teachers claimed that they had taken some of the key SRL concepts and were continuing to use them in their practice as a result of participating in the study. Similarly, those in the BPF articulated that the experience had made them think more about their feedback practices and consider whether their approach was optimal. These findings were to be expected as the SRLF model was designed to develop their knowledge and skills but their confirmation of this illustrates the impact of the model. Although most of both groups articulated these benefits there were others who felt that their allocated technique had not worked for them but had enjoyed the experience of being part of educational research. 


From the teaching perspective, this study was the first to develop and use SRL informed feedback approaches in any context and to explore the impact upon the teachers in an authentic educational setting. Medical teachers were able to adapt their teaching practices to explicitly support students’ SRL following a training intervention. The conceptual model (Figure B2.5, page: ) illustrates the importance of the teacher’s conceptualisations of feedback giving to change practice as well as other influencing factors, including teaching experience. Further research is needed to explore how these findings translate into other areas of medical education, both in classroom and clinical education settings. Training teachers in the explicit use of SRL feedback in comparison to conventional feedback models may provide a way forward in ensuring SRL is supported during classroom teaching sessions and beyond.

The conceptual models presented in Chapter C2 provide multiple perspectives on the clinical learning experience from the student view. They contribute to the current knowledge on how students perceive the transfer into clinical learning environments by highlighting specific contextual and cultural components that influence their experience. Some of these were known factors, including a lack of self-assurance and confusion about learning goals (Cho et al. 2017), but the context and culture model added to these by illustrating the relationships between those factors and learning behaviours. The centrality of the supervisor in both learning and feedback conceptual models was significant and linked heavily to SRL behaviours. This reflects the recommendation by Brydges et al. (2015) that SRL development is enhanced by supervisors in medical education. Insights from these models may contribute to researchers exploring SRL and feedback in clinical learning and may contribute to curriculum design work. These findings may also contribute to the development of a larger scale medical curriculum intervention incorporating SRL, similar to a programme proposed by Cleary and Zimmerman (2004) but more suited to a higher education and vocational context.

Ultimately, this research shows that SRL can be successfully integrated into feedback practices in authentic teaching environments which can lead to the empowerment of learners’ SRL in the immediate and longer-term. This approach can be built upon and has already been trialled in student support with some successful performance outcomes using SRL MA (Andrews et al. 2017).

[bookmark: _Toc500319468]D2.9.4 SRL Support from Clinical Supervisors

A clear finding from the interviews and focus groups with students was that their perceptions of supervision significantly impacted upon their learning and feedback behaviours. These qualitative accounts, viewed through the lens of the educational alliance model could provide a productive framework with which to make sense of these findings (Telio et al. 2014). The educational alliance framework encompasses a positive mutual understanding and agreement between learner and supervisor in which the learner perceives the supervisor as a trusted proponent and active facilitator in their development within the wider context of feedback and learning interactions (Telio et al. 2014). Feedback is more effective when both parties share similar goals and are able to converse dialogically to develop ‘educational alliances’ (Murdoch‐Eaton 2012; Van de Ridder et al. 2015; Telio et al. 2016). Their model describes a mutual responsibility of the learner, supervisor, and the wider context of feedback in learning from the perspective of the learner.

This concept of a positive two-way relationship where goals were aligned was central to the resulting thematic model and aligned closely to the general principles of the educational alliance. The educational alliance model takes into account the contextual and cultural factors which influence the learner-supervisor relationship with the aim of developing a culture of transparency between the two parties (Murdoch-Eaton and Bowen 2017). Bowen et al. (2017) in their exploration of feedback behaviours within the educational alliance model also found that the learning culture had a strong impact on all domains of learning behaviours, adding to the emerging evidence of the observable link between context, the educational alliance model, and learning behaviours. One recommendation could be that the wider curriculum be modified to better facilitate educational alliance relationships in clinical learning with the aim of promoting more optimal feedback practices, including SRL facilitation (Boud and Molloy 2013).

It is important to also mention that these relationships were heavily influenced by the supervisor’s perceived credibility. Although, as evidenced in this research, credibility does not only stem from superficial characteristics like seniority. Learners judged credibility upon a range of factors including how others perceived the supervisor, their motivation to teach, and the quality of their patient communication. Based upon this, medical teachers can aim to improve their credibility in feedback interactions by addressing these factors as well as by working to develop stronger educational relationships with their learners.


[bookmark: _Toc500319469]D2.9.5 Final summary

The purpose of this research was to explore the impact of two feedback giving models informed by SRL and best practice principles on medical undergraduate students’ immediate and longer-term learning strategies, from simulated to clinical learning environments.

After identifying a clear need for SRL support in undergraduate medical training, particularly in clinical skills, an intervention using SRL MA to deliver SRLF was designed and piloted. This method was based on Zimmerman’s model of SRL and implemented the recommendations of Hattie and Timperley (2007) and others (Brydges et al. 2015; Cleary et al. 2016) who called for SRL support through targeted feedback. After recruitment of clinical skills teachers, the faculty development intervention was successfully implemented within authentic clinical skills teaching settings. A cohort of students was randomly allocated to receive SRLF or BPF.

The teachers who delivered the two feedback models reported that their feedback giving behaviours were influenced by their conceptualisations of feedback and that practice changes only occurred when these were challenged. Teachers who used the SRLF model found it to be an accessible and feasible method of feedback giving in authentic teaching settings. Survey data showed that students who had received SRLF reported significantly higher perceived levels of SRL and self-efficacy than students who had received BPF both immediately after the teaching and after clinical placements. The SSRQ tool was successfully validated to support these findings. Whilst on clinical placement, students in the SRLF group reported that they engaged in more positive SRL behaviours related to their confidence, planning and monitoring, and self-evaluation.

The original objectives was to develop a new feedback giving model focusing on enhancing SRL and to evaluate it’s use and impact – this was achieved. This research has contributed to the current body of knowledge on SRL and feedback in the medical education and wider educational fields. It is the first to combine SRL and feedback in authentic teaching settings and to explore how SRL support transfers across contexts and time.
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Can you tell me whether you think everything is going according to plan or not?
Self-monitoring
During the task
On a scale of 0-100, how sure are you that you will correctly draw blood/insert the catheter on this attempt? 10 is not  sure at all, 40 is somewhat sure, 70 is pretty sure and 100 is very sure.




Self-efficacy
Self/environmental factors
Are you aware of any factors within yourself or around you that might interfere with how you draw blood/insert the catheter? 
If so, what is it/are they?
Goal setting
Do you have a goal – that is, what you want to achieve, in mind before drawing this blood sample/inserting the catheter? If so, what is it/are they?
Strategy/technique selection
Do you have a particular technique in mind to draw this blood sample / insert the catheter?
Before the task
What is the main reason why you think you succeeded/failed to draw this blood sample correctly / insert the catheter correctly? Please explain  
Attribution beliefs
What is the main thing you would change in how you perform this skill next time? Please explain. 
Adaptive changes
After the task
Self-Regulation Microanalysis – Question guide
Please follow the sequence as outlined and fill in the accompanying mark sheet.
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Search terms (ungrouped):

1. Feedback.mp.
2. Self-reg*.mp.
3. 1 or 2
4. medical education 
5. clinical skills, procedural skills
6. Sport
7. Students
8. Meta-cog*.mp., 
9. 4 or 5 or 6 or 7 or 8
10. simulation, authentic contexts
11. Motoric learning/ or learn*.mp. , technical skills
12. Performance.mp.
13. Behaviour.mp.
14. Adaptive inferences, self-goals, monitoring, task strategies
15. 10 or 11 or 12 or 13 or 14
16. 3 and 9 and 16
17. Limit 16 to yr=”01/01/1999-current”

1. Feedback.mp.
2. Self-reg*.mp.
3. 1 or 2
4. medical education 
5. clinical skills, procedural skills
6. Sport
7. Students
8. Meta-cog*.mp.
9.  4 or 5 or 6 or 7 or 8
10. Social cognitive.mp.
11. theory, model, framework
12. Forethought, self-control, Reflection.mp.
13. 10 or 11 or 12
14. 4 and 10 and 13
15. Limit 14 to yr=”01/01/1999-current”

1. Feedback.mp.
2. Self-reg*.mp.
3. 1 or 2
4. medical education 
5. clinical skills, procedural skills
6. Sport
7. Students
8. Meta-cog*.mp.
9. 4 or 5 or 6 or 7 or 8
10. Self-efficacy.mp., 
11. Motivation, beliefs
12. Affective processes, cognitive processes
13. Self-awareness, self-assessment
14. Goal setting, goal orientation/directed, strategic planning
15. 10 or 11 or 12 or 13 or 14
16. 4 and 10 and 15
17. Limit 16 to yr=”01/01/1999-current”
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Paper 
Section/ 
Topic 
	 
Item 
No 
	 
Descriptor 
	 
Reported? 

	
	
	 
	[image: ]
	 
Pg # 

	 
Title and Abstract 
	
	
	

	Title and Abstract 
	1 
	Information on how unit were allocated to interventions 
	 
	 

	
	
	Structured abstract recommended 
	 
	 

	
	
	Information on target population or study sample 
	 
	 

	 
Introduction 
	
	
	

	Background 
	2 
	Scientific background and explanation of rationale 
	 
	 

	
	
	Theories used in designing behavioral interventions 
	 
	 

	 
Methods 
	
	
	

	Participants 
	3 
	Eligibility criteria for participants, including criteria at different levels in recruitment/sampling plan (e.g., cities, clinics, subjects) 
	 
	 

	
	
	Method of recruitment (e.g., referral, self-selection), including the sampling method if a systematic sampling plan was implemented 
	 
	 

	
	
	Recruitment setting 
	 
	 

	
	
	Settings and locations where the data were collected 
	 
	 

	Interventions 
	4 
	Details of the interventions intended for each study condition and how and when they were actually administered, specifically including: 
	 
	 

	
	
	o Content: what was given? 
	 
	 

	
	
	o Delivery method: how was the content given? 
	 
	 

	
	
	o Unit of delivery: how were the subjects grouped during delivery? 
	 
	 

	
	
	o Deliverer: who delivered the intervention? 
	 
	 

	
	
	o Setting: where was the intervention delivered? 
	 
	 

	
	
	o Exposure quantity and duration: how many sessions or episodes or events were intended to be delivered? How long were they intended to last? 
	 
	 

	
	
	o Time span: how long was it intended to take to deliver the intervention to each unit? 
	 
	 

	
	
	o Activities to increase compliance or adherence (e.g., incentives) 
	 
	 

	Objectives 
	5 
	Specific objectives and hypotheses 
	 
	 

	Outcomes 
	6 
	Clearly defined primary and secondary outcome measures 
	 
	 

	
	
	Methods used to collect data and any methods used to enhance the quality of measurements 
	 
	 

	
	
	Information on validated instruments such as psychometric and biometric properties 
	 
	 

	Sample Size 
	7 
	How sample size was determined and, when applicable, explanation of any interim analyses and stopping rules 
	 
	 

	Assignment Method 
	8 
	Unit of assignment (the unit being assigned to study condition, e.g., individual, group, community) 
	 
	 

	
	
	Method used to assign units to study conditions, including details of any restriction (e.g., blocking, stratification, minimization) 
	 
	 

	
	
	Inclusion of aspects employed to help minimize potential bias induced due to non-randomization (e.g., matching) 
	 
	 



	Blinding (masking) 
	9 
	Whether or not participants, those administering the interventions, and those assessing the outcomes were blinded to study condition assignment; if so, statement regarding how the blinding was accomplished and how it was assessed. 
	 
	 

	Unit of Analysis 
	10 
	Description of the smallest unit that is being analyzed to assess intervention effects (e.g., individual, group, or community) 
	 
	 

	
	
	If the unit of analysis differs from the unit of assignment, the analytical method used to account for this (e.g., adjusting the standard error estimates by the design effect or using multilevel analysis) 
	 
	 

	Statistical 
Methods 
	11 
	Statistical methods used to compare study groups for primary methods outcome(s), including complex methods of correlated data 
	 
	 

	
	
	Statistical methods used for additional analyses, such as a subgroup analyses and adjusted analysis 
	 
	 

	
	
	Methods for imputing missing data, if used 
	 
	 

	
	
	Statistical software or programs used 
	 
	 

	 
Results 

	Participant flow 
	12 
	Flow of participants through each stage of the study: enrollment, assignment, allocation, and intervention exposure, follow-up, analysis (a diagram is strongly recommended) 
	 
	 

	
	
	o Enrollment: the numbers of participants screened for eligibility, found to be eligible or not eligible, declined to be enrolled, and enrolled in the study 
	 
	 

	
	
	o Assignment: the numbers of participants assigned to a study condition 
	 
	 

	
	
	o Allocation and intervention exposure: the number of participants assigned to each study condition and the number of participants who received each intervention 
	 
	 

	
	
	o Follow-up: the number of participants who completed the follow- up or did not complete the follow-up (i.e., lost to follow-up), by study condition 
	 
	 

	
	
	o Analysis: the number of participants included in or excluded from the main analysis, by study condition 
	 
	 

	
	
	Description of protocol deviations from study as planned, along with reasons 
	 
	 

	Recruitment 
	13 
	Dates defining the periods of recruitment and follow-up 
	 
	 

	Baseline Data 
	14 
	Baseline demographic and clinical characteristics of participants in each study condition 
	 
	 

	
	
	Baseline characteristics for each study condition relevant to specific disease prevention research 
	 
	 

	
	
	Baseline comparisons of those lost to follow-up and those retained, overall and by study condition 
	 
	 

	
	
	Comparison between study population at baseline and target population of interest 
	 
	 

	Baseline equivalence 
	15 
	Data on study group equivalence at baseline and statistical methods used to control for baseline differences 
	 
	 

	Numbers analyzed 
	16 
	Number of participants (denominator) included in each analysis for each study condition, particularly when the denominators change for different outcomes; statement of the results in absolute numbers when feasible 
	 
	 

	
	
	Indication of whether the analysis strategy was “intention to treat” or, if not, description of how non-compliers were treated in the analyses 
	 
	 

	Outcomes and estimation 
	17 
	For each primary and secondary outcome, a summary of results for each estimation study condition, and the estimated effect size and a confidence interval to indicate the precision 
	 
	 

	
	
	Inclusion of null and negative findings 
	 
	 

	
	
	Inclusion of results from testing pre-specified causal pathways through which the intervention was intended to operate, if any 
	 
	 

	Ancillary analyses 
	18 
	Summary of other analyses performed, including subgroup or restricted analyses, indicating which are pre-specified or exploratory 
	 
	 

	Adverse events 
	19 
	Summary of all important adverse events or unintended effects in each study condition (including summary measures, effect size estimates, and confidence intervals) 
	 
	 

	 
DISCUSSION 
	
	

	Interpretation 
	20 
	Interpretation of the results, taking into account study hypotheses, sources of potential bias, imprecision of measures, multiplicative analyses, and other limitations or weaknesses of the study 
	 
	 

	
	
	Discussion of results taking into account the mechanism by which the intervention was intended to work (causal pathways) or alternative mechanisms or explanations 
	 
	 

	
	
	Discussion of the success of and barriers to implementing the intervention, fidelity of implementation 
	 
	 

	
	
	Discussion of research, programmatic, or policy implications 
	 
	 

	Generalizability 
	21 
	Generalizability (external validity) of the trial findings, taking into account the study population, the characteristics of the intervention, length of follow-up, incentives, compliance rates, specific sites/settings involved in the study, and other contextual issues 
	 
	 

	Overall Evidence 
	22 
	General interpretation of the results in the context of current evidence and current theory 
	 
	 


 
 
From: _ENREF_122Des Jarlais et al. (2004). Improving the reporting quality of nonrandomized evaluations of behavioral and public health interventions: The TREND statement. American Journal of 
Public Health, 94, 361-366. For more information, visit:  http://www.cdc.gov/trendstatement/ 
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	Study Title, Authors and year
	Location, Learner level, number of participants, context
	Research design
	Nature of the intervention and methods summary
	Conceptual frameworks or theoretical underpinnings of the intervention
	Measures
	Relevant study outcomes

	Self-regulated learning and students’ metacognitive feelings in physical education

Goudas, Marios
Dermitzaki, Irini
Kolovelonis, Athanasios

2017
	Greece

5th grade students

N = 89

Physical education (basketball)
	Pretest-posttest single measure design. Four groups: two received feedback (one with process goal), one received only process goal information, one control group used. RCT features.
	Four-level training model of self-regulated learning development. Intervention ingredients were the use of feedback and instruction towards achieving a process goal. Feedback was on task, process, and motivational factors.
	Social cognitive model of SRL.
	Basketball shooting performance, basketball shooting knowledge, feelings of effort/difficulty/correctness, goal setting manipulation.



	Groups with feedback improved their shooting knowledge. No differences in performance, feelings of effort/difficulty/correctness, or goal setting manipulation.

	Effects of the Self-Regulation Empowerment Program (SREP) on middle school students' strategic skills, self efficacy, and mathematics achievement

Cleary, Timothy J
Velardi, Brittany
Schnaidman, Bracha

2017
	USA

7th grade students

N = 42

Mathematics achievement in struggling students.
	Pretest-posttest control group design and 2-month follow-up to measure SRL and self-efficacy.
A two-way mixed design was used to assess exam results. Very similar to RCT design.
	Self-Regulation Empowerment Program (SREP). Coaches provide multiple sessions per week designed to build rapport and engage students in SRL concepts for mathematics. Feedback is given on performance and used for reflection. Microanalysis used.
	Social cognitive and constructivist principles, Zimmerman’s model of SRL.
	SRL processes (using microanalysis), hypothetical test preparation scenario, attributional beliefs, adaptive inferences, self-efficacy, social validity, mathematics achievement
	Self-report measures yielded no significant differences between groups but SREP group showed more positive SRL behaviours than control when measured using SRL microanalysis. The SREP group also achieved higher grades than the control over two years.

	Why Does This Learner Perform Poorly on Tests? Using Self-Regulated Learning Theory to Diagnose the Problem and Implement

Andrews, Mary A
Kelly, William F
DeZee, Kent J

2017
	USA

Second-year internal
medicine residents

N = 16

Medical education (clinical exam test taking)
	Single group design, single measure, no comparison or control group, not randomised, no baseline.
	SRL microanalytic assessment and training approach. Applied to students answering a multiple-choice, clinical vignette test question. Questions asked before and after task. Think aloud protocol used also. Feedback is outcome focused (pass/fail).
	None explicitly used. SRL theory is briefly discussed in the introduction. SRL microanalysis is based on Zimmerman’s model but not mentioned here.
	Test taking performance, SRL processes (task strategies, metacognitive monitoring, self-evaluation, attributions, and adaptive inferences)
	SRL-based assessment of test-taking performance was a useful means of diagnosing and remediating struggling test takers. It also improved performance compared to a universal average of students at that level although no before/after measures were used. Identified several test-taking deficiencies related to SRL.

	Examining shifts in medical students' microanalytic motivation beliefs and regulatory processes during a diagnostic reasoning task

Cleary, Timothy J. ;Dong, Ting ;Artino, Anthony R.

2014
	USA

2nd year medical students

N = 71

Medical education (Diagnostic decision making)
	Within groups design, repeated measures, single group, no comparison or control groups, randomised, no baseline
	Targeted shifts in strategic SRL and motivation beliefs. Two iterations of a specific cased based diagnostic reasoning scenario. Microanalytic questioning. Negative, corrective feedback
	Three phase cyclical feedback loop adapted from Zimmerman’s model of self-regulation, social cognitive view, full conceptual model
	Self-efficacy, shifts in SRL processes, strategic planning, metacognitive monitoring, performance outcome measure
	Decline in self-efficacy linked to declines in metacognitive monitoring and strategic engagement as they progressed. 

	Training physical education students to self-regulate during basketball free throw practice

Cleary, T. J. ;Zimmerman, B. J. ;Keating, T.

2006
	USA

University  students from P.E. classes 

N = 50

Sport (basketball free throws)
	5 groups (3 experimental and 2 controls) 5 conditions, single measure, between groups analysis.
Assesses effectiveness of giving feedback on certain areas of performance relating to the 3 areas of SRL using a microanalytic assessment. Randomised, no baseline
	All groups receive shooting instructions. Experimental groups get SRL info, 1 of the three get three phase SRL info, one other group gets 2-phase and the last gets 1 phase SRL info, feedback is self-conducted using a report form (not external), microanalysis used to assess SRL.
	Social cognitive, SRL microanalysis, 3 phase cyclical model, conceptual framework detailed
	Performance based measures (Shooting performance, shooting adaptation), self-judgement measures (self-evaluation, attribution scale), self-reaction measure (adaptive inferences)
	Greater SRL info given leads to increased shooting performance and adaptions, self-judgement measures and self-reaction measures. SRL groups focused more on process than outcome like the control group did, adaptive inferences attributed to specific technique rather than ubiquitous factors,  

	
	
	

	Using Technology to Enhance Mathematical
Reasoning: Effects of Feedback and
Self-Regulation Learning

Bracha Kramarski and Orit Zeichner

2001
	Israel

11th grade students

N=186

Mathematical reasoning
	2 groups, single measure, randomised, quantitative, between groups, no control group. Used a baseline measure, quantitative
	1 group received meta-cognitive feedback, 1 group received results feedback, computerised task and intervention (maths test). Test given before and after learning intervention 
	None stated - Theoretical/conceptual model not eluded to. Self-regulated learning is mentioned but not explicitly as the underpinning model. 
	Mathematical reasoning performance, mathematical process justification 
	Simply states that meta-cognitive feedback improved mathematical reasoning performance over results feedback when pre and post-test results were compared. This result was significant (p<0.001). Could not explain the mechanism of this. Could be that MF encourages strategy and reflection.

	Enhancing Students' Self-Regulation and Mathematics Performance: The Influence of Feedback and Self-Evaluative Standards

Andju Sara Labuhn; Barry J. Zimmerman; Marcus Hasselhorn.

2010
	Germany 

5th grade students

N=90

Mathematics
	9 groups, between groups analysis, control condition group used, single measure, randomised
	PEDMAS maths test, graphed computerised outcome feedback, groups:
1. no feedback
2. social comparison feedback
3. individual feedback 
Each had 3 subgroups (no standards, social comparative standards and mastery standards),
	Social cognitive model of SRL, Zimmerman’s cyclical model
	Mathematical problem solving performance, calibration accuracy (self-evaluation, self-predictions, self-judgement, self-satisfaction) 
	Graphed feedback increased calibration accuracy and improved at-risk student’s problem solving performance, feedback improved self-evaluation and performance compared to no feedback in all cases, externally set evaluative standards had no effect, SR awareness was increased by feedback. 


	Improving self-regulation, learning strategy use, and achievement with metacognitive feedback

Hyeon Woo Lee  , Kyu Yon Lim; Barbara L. Grabowski

2010
	USA

University (undergraduate)

N=238

Education technology (computer based learning environment)
	3 groups, control used, between groups analysis, quantitative, baseline measure not used, randomised, single measure 
	Computer based VLE, human physiology online tests. Conditions:
1. GLS tools
2. GLS prompts
3. GLS and meta-cognitive feedback prompts. MSLQ test for SRL
	Conceptual framework used. Incorporated generative learning theory and to an extent, SRL.
	SRL (meta-cognition), use of generative learning strategies, performance (recall and comprehension)
	Generative learning strategy prompts and meta-cognitive feedback improved performance scores. GLS on its own did not enhance SRL but GLS with meta-cognitive feedback did enhance SRL. 

	The Effects of Age, Control Beliefs, and Feedback on Self-Regulation of Reading and Problem Solving

Lisa M. Soederberg Miller; Robin L. West

2009
	USA

University and community (unspecific)

N=95

Education (General problem solving - reading)
	4 groups, randomised (young low-performance FB and high PFB, old low and high-PFB), baseline used, grouped by age but randomised conditions, single measure, quantitative, no control 
	Groups:
- Young low-performance FB
- Young high PFB 
- Old low-PFB
- Old high-PFB
Given outcome feedback based on performance, feedback after every other test and social comparison, 
	None stated
	Self-efficacy (novel test), performance expectations (task specific beliefs and self-efficacy), task performance, self-reported performance compared to others
	High-performance feedback increased self-efficacy and performance
expectations compared to low-performance feedback, 

	The effect of goal involvement on
self‐regulatory processes

Lori A. Gano‐Overway

2008
	USA

Undergraduates

N=31, N=37

Sport (reaction time and agility task)
	2 experiments (same measures and methodologies), both Repeated measures, 1st experiment non-randomised and 2nd randomised, both between groups analysis, baselines used in both, no controls in either experiment, both quantitative 
	1st 2 conditions (task or ego), 3 iterations of a computerised motor task with performance feedback, negative feedback in ego condition and false feedback in task condition, SRQ questionnaires.
2nd 2 groups, task and ego goal orientation contexts, agility test, false feedback, SRQ questionnaires
	SRL and achievement goal theory.
	Strategy use (SRL and self-control questionnaire based on previous research), self-defeating thoughts and dispositional goal orientations  
	Focusing on task involvement may increase athlete engagement in effective SRL processes and strategies compared to ego involvement and lower self-defeating thoughts. The conclusions were the same for both experiments, however in the 2nd experiment self-control strategies were not affected by either task or ego condition.

	Self-Regulation of Goals and Performance: Effects of Discrepancy Feedback, Regulatory Focus, and Self-Efficacy

Jessica M. Nicklin; Kevin J. Williams

2011

Context issues due to singular non-authentic task transferability
	USA

Undergraduates 

N=297

Novel task/ education (OPERATION game)
	Repeated measures, randomised, quantitative, baseline used, 
4 conditions:
Promotion focus
Prevention focus
Feedback direction (high/low), questionnaires and observed performance, between groups analysis, no control

	OPERATION game task performance with multiple iterations, basic outcome feedback (compared participant to a set standard score and individual goal), baseline measurements and dexterity test carried out before task, self-efficacy tested, 
	Fully detailed rationale and theoretical underpinning. Social cognitive theory, regulatory focus theory. SRL eluded to but not explicitly explained or directly implemented  
	Regulatory focus (questionnaire), task performance, self-set performance goals, goal change, positive discrepancy creation, task persistence, self-efficacy (questionnaire used previously), manipulation checks, goal performance discrepancies 
	Self-efficacy and feedback on how performance differed to personal goals strongly predicted goal revision which increased over iterations, goal revision and subsequent performance largely relied on performance feedback from normative standards and self-set goals

	Reflection prompts and tutor feedback in a web based learning environment: Effects on students' self-regulated learning competence

G van den Boom, F Paas,
J.J.G. van Merrienboer, T van Gog

2004
	Netherlands 

2nd year, teacher training college

N=42

Health psychology (psychological interventions VLE)
	Randomised, 4 conditions, 
Groups:
-placebo without feedback
-placebo with feedback
-SR prompts without feedback
-SR prompts with feedback
Control and baseline used

	SR reflection prompts focusing on pre, during and post features of SRL on an online psychological interventions task, placebo was reflection prompts not focusing on SRL, feedback was given electronically by tutors in two conditions based on SR reflection prompts
	SRL is used as a theoretical basis for the intervention, a concept map of SRL and competencies is used to illustrate this
	Regulation (self, external and none) measured by Inventory of Learning Styles questionnaire, learning performance, opinion on reflection prompts and feedback, prompt disturbance rating
	SRL reflection prompts with
Feedback facilitate the development of SRL processes and competencies in students. No change in learning performance 


	The Role of Observation and Emulation in the Development
of Athletic Self-Regulation

A Kitsantas; BJ Zimmerman; T Cleary

2000
	USA

9th grade students

N=60

Sport (novice dart throwing)
	Randomised, 6 conditions based on 3 types of modelling with and without feedback:
-No modelling
-Coping
-Mastery
No baseline, a control was used, quantitative, between groups analysis, post-tested on all variables

	Feedback was positive and affirmative, individuals were either shown no instructional model, a coping model showing a model perform the skills and make mistakes then correct them, or a mastery/perfect model with no mistakes, questionnaires used to test ‘self’ variables.
	Social cognitive model of sequential skill acquisition (hypothesised to lead to SRL in learners)
	Dart-throwing skill performance, self-efficacy (reliable questionnaire), self-reactions (performance satisfaction), intrinsic interest (interest compared to other tasks), and attributions (categorical analysis).
	Coping/corrective model improved learning, SR and intrinsic motivation more significantly than master or no modelling, mastery was more effective than no modelling in all outcome measures Feedback enhanced performance and self-efficacy overall in all feedback including conditions 

	Acquiring Writing Revision and Self-Regulatory Skill
Through Observation and Emulation

B. Zimmerman, A. Kitsantas

2002
	USA

College students (undergraduate)

N=72

Education (writing – problem solving)
	Randomised, 6 conditions based on 3 types of modelling with and without feedback:
-No modelling
-Coping
-Mastery
No baseline, a control was used, quantitative, between groups analysis, practice and post-tested on all variables

	Writing task, observation phase-practice phase-test phase, positive strategy feedback used. 
Individuals were either shown no instructional model, a coping model showing a model perform the skills and make mistakes then correct them, or a mastery/perfect model with no mistakes, questionnaires used to test ‘self’ variables.

	Multilevel social cognitive view of writing-revision skill acquisition (hypothesised to lead to enhanced SRL in learners)
	Writing skill performance, self-efficacy (reliable questionnaire), self-satisfaction, intrinsic interest (interest compared to other tasks).
	Coping model enhanced SR processes (self-satisfaction, intrinsic interest) and writing skills – authors attribute this to strategy processes enhanced by the model, feedback improved writing skill, self-efficacy was less reduced over time in the coping model condition
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Downloaded: 20/09/2016 
Approved: 25/08/2015
Billy Bryan 
Registration number: 140140624 
Medical School 
Programme: PhD project
Dear Billy

PROJECT TITLE: Hearing the feedback message 
APPLICATION: Reference Number 005055
On behalf of the University ethics reviewers who reviewed your project, I am pleased to inform you that on 25/08/2015 the above-named project was approved on ethics grounds, on the basis that you will adhere to the following documentation that you submitted for ethics review:
University research ethics application form 005055 (dated 10/08/2015).
Participant information sheet 1011777 version 3 (30/07/2015).
Participant consent form 1011778 version 4 (30/07/2015).
The following optional amendments were suggested:
REVIEWER 1 Approved with suggested amendments It is not clear how, or to whom, the participants should complain should they have need - suggest modify consent form REVIEWER 2 Approved with suggested amendments Should end date be 2018 (not 2017) for a 3-year PhD? Offer that participants can withdraw at any time and their data be immediately destroyed may be difficult for video / audio data which contains more than one person in it. Information sheets should follow standard question and answer format. Study 1 info sheet probably gives too much info - "Group A will receive further training in self-regulated learning microanalysis feedback, group B will not be trained in this technique". Though it would be very hard to blind, the clear implication is that SRL will be more effective than 'placebo'. Tutors may subconsciously take this on board in an effort to help 'prove the hypothesis' Study 2 info sheet. Seems a bit random (and / or an inappropriate place) to ask tutors not to take A/L on relevant teaching days.
REVIEWER 3 Approved
If during the course of the project you need to deviate significantly from the above-approved documentation please inform me since written approval will be required.
Yours sincerely 

Paula Blackwell 
Ethics Administrator 
Medical School
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Email to clinical skills teachers – 30/09/15

Dear Tutor,

I am writing to invite you to participate in a study comparing the impact of two targeted feedback intervention in clinical skills training on second year medical student's future learning and clinical skills performance. 

I am a PhD student in Medical Education supervised by Professor Deborah Murdoch Eaton, studying how feedback impacts upon learning in clinical skills and how students recognise and use this feedback in the future. My project involves the delivery of two specific targeted feedback interventions to the current phase 2a cohort, then an evaluation of the impact on learning comparing the two. 

The intervention is to take place during usual clinical skills taught sessions, specifically, venepuncture and male catheterisation in November and December 2015. 

 to deliver the interventions effectively, we need trained clinical skills tutors who are usually responsible for teaching these students. If you do choose to participate, we provide training and instruction in the form of short sessions led by the research team who will also provide information on how this study will integrate into usual practice. 

We also want your perspective on the interventions and the feedback, after the specific skills are taught, in the form of an individual interview in Jan/Feb 2016. Your potential involvement in this study would fall into two studies as listed below:

Study 1: Intervention training and tutor evaluation
Study 2: Delivering the intervention in clinical skills sessions

The corresponding information sheets for both of the above studies are attached to this email. Please familiarise yourself with these before your training day.

Your specific training day is: 8th of October 3-4pm at the Medical School, Seminar room 2, C-Floor, Hallamshire Hospital, consent forms will be provided on the day along with another verbal brief. 

If you do not wish to receive this training and wish to opt-out of the study for any reason, please contact me directly.

Best wishes,

Billy Bryan


Study 1: Information Sheet	 Return address:
The Medical School, University of Sheffield Beech Hill Road, Sheffield, S10 2RX



Dear Participant,

You are invited to take part in a study to investigate the effects of different types of feedback on clinical skills performance and learning strategies in second year medical undergraduate students. This project consists of three separate studies; this information sheet gives details for Study 1. You will also be invited to participate in Study 2. You will not be required for Study 3, this only involves students.

This Study:
For this study, we aim to implement a curriculum intervention using targeted feedback in clinical skills teaching. The effects of two types of feedback on student’s performances and learning strategies will be compared. After catheterisation and venepuncture skills training have been delivered using both feedback techniques, we want to assess the impact that the intervention had on your teaching practice by conducting individual interviews. 

Your role:
All clinical skills tutors will receive a refresher session on best practice feedback conducted by Prof. Murdoch Eaton in October 2015. Following this, tutors will be randomly allocated into one of two groups: A or B. One group may be required for further training, this will be carried out by Mr Billy Bryan and Prof. John Sandars in October 2015. After all training is completed, you will use the feedback technique you have been taught to give feedback to students in clinical skills teaching sessions (for details, see Study 2: Information Sheet).

Follow up:
After you have completed teaching for catheterisation and venepuncture you will attend a one-to-one interview with Mr Billy Bryan (Jan/Feb 2016). The purpose of the interview is to explore your experiences of using the intervention; whether you thought it was useful and how it impacted upon your usual teaching practice. This session will be audio-recorded, any data we collect from you will be anonymised in reports and used only for research purposes. This research will form a doctoral thesis and may be published in peer reviewed journals. 


Finally, if you wish to take part in this study please read and sign the consent form supplied to you. Thank you for reading this information.
	Title of Research Project: Hearing the feedback messageConsent form – Study 1

Study 1: Tutor training and evaluation of the feedback intervention using interviews
Name of Researcher: Mr. Billy Bryan
Please initial the adjacent boxes.

1. I confirm that I have read and understand the information sheet 
dated: ________________ explaining the above research project
and I have had the opportunity to ask questions about the project.
2. I agree not to divulge resources specific to this research to students who do not participate to ensure research integrity and confidentiality.
3. I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason and without there being any negative consequences. In addition, should I not wish to answer any particular question or questions, I am free to decline.  
4. I understand that my responses will be kept strictly confidential.
I give permission for members of the research team to have access to my anonymised responses. I understand that I will not be identified or identifiable in the report or reports that result from the research. 
5. I give consent for sound recordings to be collected.  I confirm that the purpose for which the material would be used has been explained to me in terms that I have understood and I agree to the use of the material in such circumstances.  I understand that if the material is required for use in any other way than that explained to me then my consent to this will be specifically sought.
6. I agree for the data collected from me to be used in future research.
7. I agree to participate in all outlined activities in the research project including random allocation to the specified groups.

________________________	________________      ________________
Name of Participant	Date	Signature
(or legal representative)

_________________________	________________         __________________
 Lead Researcher	Date	Signature
To be signed and dated in presence of the participant
Contact details:
Lead researcher – Billy Bryan: bjbryan1@sheffield.ac.uk
Main supervisor – Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
	




Study 2: Information Sheet	Return address:
The Medical School, University of Sheffield Beech Hill Road Sheffield, S10 2RX



Dear Participant,

You are being invited to take part in a study to investigate the effects of different types of feedback on clinical skills performance and learning strategies in second year medical undergraduate students. This project consists of three separate studies; this information sheet gives details for Study 2. You will not be required for Study 3 as this only involves students.

This study:
For this study, we aim to compare how feedback given using two different techniques impacts upon student’s clinical skills performance and learning strategies. To achieve this, we will ask you to deliver skills teaching using feedback techniques, taught to you in Study 1, during catheterisation and venepuncture sessions.

This curriculum intervention is to be delivered during teaching sessions on male catheterisation and venepuncture in Nov/Dec 2015 for phase 2a student groups, after you have received feedback training (see Study 1: Information Sheet). All clinical skills tutors will be randomised to student groups, as is usual procedure.

Your role:
Your role in these sessions is to deliver clinical skills teaching and supply feedback to students using the feedback technique taught to you during your training session(s). While observing students you may be required to complete a quick form depending on the feedback technique you are allocated, this may take around 2-3 minutes extra per student but will soon become embedded in your teaching practice over time. Our pilot session showed little difference in time per student compared to usual practice. Some of your sessions may be video recorded for fidelity; all recording materials will be collected and analysed by Mr Billy Bryan only, for confidentiality.

 to maintain rigour and continuity in data collection for this study, we ask that you inform the research team if you are not able to attend on teaching days allocated to you for any reason. This will allow us to track which students do not receive your allocated feedback type. This research will form a doctoral thesis and may be published in peer reviewed journals.

Finally, if you wish to take part in this study please read and sign the consent form supplied to you.          
Thank you for reading this information.


	Title of Research Project: Hearing the feedback messageConsent form – Study 2

Study 2: Implementation of the feedback intervention and student analysis
Name of Researcher: Mr. Billy Bryan	           

Please initial the adjacent boxes:
1. I confirm that I have read and understand the information sheet 
dated: ________________ explaining the above research project
and I have had the opportunity to ask questions about the project.
2. I agree not to divulge resources specific to this research to students who do not participate to ensure research integrity and confidentiality.
3. I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason and without there being any negative consequences. In addition, should I not wish to answer any particular question or questions, I am free to decline.  
4. I understand that my responses will be kept strictly confidential.
I give permission for members of the research team to have access to my anonymised responses. I understand that I will not be identified or identifiable in the report or reports that result from the research.  
5. I give consent for video and sound recordings to be collected.  I confirm that the purpose for which the material would be used has been explained to me in terms that I have understood and I agree to the use of the material in such circumstances.  I understand that if the material is required for use in any other way than that explained to me then my consent to this will be specifically sought.
6. I agree for the data collected from me to be used in future research.
7. I agree to take part in the above research project.

________________________	________________      ________________
Name of Participant	Date	Signature
(or legal representative)

_________________________	________________         __________________
 Lead Researcher	Date	Signature
To be signed and dated in presence of the participant
Contact details:
Lead researcher – Billy Bryan: bjbryan1@sheffield.ac.uk
Main supervisor – Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
	




Sample member checking form for teacher interviews
Interview Summary

This summary details the main points of the interview as has been transcribed and interpreted by the interviewer. The purpose of sending this to you is to check the interpretation is a true record from your perspective. Please add comments to the box at the end; these comments can be anything from corrections to general reactions to the experience, there are no right or wrong answers and any thoughts are encouraged.

Please send this document back with added comments. If you feel this account is an accurate representation and do not wish to comment, please reply to confirm this regardless. Feel free to email with any questions.

Researcher summary:




Comments/thoughts/reactions:





















Thank you for your comments.

Please return to: bjbryan1@sheffield.ac.uk


[bookmark: _Toc500319478]Appendix 7. Recruitment Material, Information Sheets, and Consent Forms for Students in the Intervention Phase.

Minerva announcement – 03/11/15

Medical Education Research – Self-Regulation and Feedback in Clinical skills learning

Dear Phase 2A Students,
My name is Billy Bryan and I am a PhD student, supervised by Prof. Murdoch Eaton, we are conducting a research study in Phase 2A clinical skills learning. We are investigating how different types of feedback may affect your immediate and future learning strategies. By doing this, we hope to improve how students get feedback in clinical skills and how it may affect your future learning.  
We would like to ask you to complete a questionnaire before and after you receive different types of feedback. This is feedback given during your Venepuncture and Catheterisation skills sessions in Nov/Dec 2015. This questionnaire will assess some of the ways you approach learning.
Prof. Murdoch Eaton is doing a session with you on the 2nd of November at 10:00am on “Study Skills re-visited”. Immediately after that we will be asking you if you would like to participate in this research study. There will be further information on the day and if you are okay with participating, we will provide the questionnaire for you to complete.
For more information now please see the attached information sheet.
If you have any questions/concerns at the moment please contact us using the following details.
Email: bjbryan1@sheffield.ac.uk - OR - Email: d.murdoch-eaton@sheffield.ac.uk 
I hope to see you all in November!
Billy Bryan

Minerva announcement 19/11/15

Feedback research in Clinical skills (Venepuncture and Catheterisation)

Dear Phase 2a students,

This is your reminder for the feedback study in medical education to be conducted over the next few weeks while you complete your venepuncture and catheterisation skills training (Fri 20th Nov to the 10th Dec). This is following on from the questionnaire you completed a few weeks ago on learning strategies. 
This involves your tutors giving you different types of feedback and making some observations which will be analysed by the research team confidentially. 
This is an ideal opportunity to get great feedback while learning these important skills to take forward to your DOCSS and IACSS assessments. 
If you haven’t already completed the pre-clinical skills learning questionnaire and you would like to, there will be some available on the day before the session.  
	
If you have any questions/concerns at the moment please contact us using the following details:-
Email: bjbryan1@sheffield.ac.uk - OR - Email: d.murdoch-eaton@sheffield.ac.uk 
Mr. Billy Bryan


		30/09/16Return address:
The Medical School, University of Sheffield Beech Hill Road Sheffield, S10 2RX



Self-regulated learning study: Information sheet 


You are invited to take part in a study to explore self-regulated learning (SRL) strategies in medical undergraduate students. This project is part of a larger doctoral research project which has explored how SRL strategies change over time and in response to different feedback. 
 
Aim of this study: 
For this study, we aim to measure the SRL capacity of medical undergraduate students to understand how early years students self-direct their learning. We also wish to further develop the short self-regulation questionnaire (SSRQ) which is a tool that assesses SRL. 
Your role: 
 to investigate this, we would like you to complete the questionnaires attached to this sheet that measure learning strategies. You will also complete the demographic questions that are attached. 
To assess SRL in relation with other factors, we will access results from your end of phase exams.  
How the data will be used: 
Any data we collect from you will be anonymised in reports and used only for research purposes. The data would then be immediately destroyed, if analysis and anonymization has already taken place then this will not be possible, but all original records will be destroyed. This research will form a doctoral thesis and may be published in peer reviewed journals. 
 
If you agree to this data being collected, please complete the questionnaire attached this sheet and sign using your student registration number on the final page of the questionnaire.  
Thank you for reading this information sheet. Please keep this for your records. 
If you have any questions or complaints about this research project please contact: 
Mr. Billy Bryan – bjbryan1@sheffield.ac.uk  or Prof. Deborah Murdoch-Eaton - d.murdoch-eaton@sheffield.ac.uk 

[image: ]

Minerva announcement 28/01/16

Medical Education Research – 2nd feedback questionnaire

Dear Phase 2A Students,
Look out for the second learning strategies questionnaire in lectures/seminars in the next few weeks, fill it in and hand it back to your session tutor who will return it to me confidentially.
You may remember filling in a questionnaire about learning strategies for the feedback research project last year. 
This questionnaire will be circulated around again, for those who have already completed it, in taught sessions to collect follow-up results now you have completed venepuncture and catheterisation clinical skills.
These will also be available from C-floor reception. You can collect one from Helen, fill it in, and hand it back to her.
If you have any questions/concerns at the moment please contact us using the following details.

Email: bjbryan1@sheffield.ac.uk - OR - Email: d.murdoch-eaton@sheffield.ac.uk
[image: ] 


Emails to students 14/11/16

Medical Education Research – 3rd feedback questionnaire

Dear Phase 2B Students,
Look out for the third learning strategies questionnaire in lectures/seminars in the next few weeks, fill it in and hand it back to your session tutor who will return it to me confidentially.
You may remember filling in a questionnaire about learning strategies for the feedback research project this year. 
These will also be available from C-floor reception. You can collect one from Helen, fill it in, and hand it back to her.
If you have any questions/concerns at the moment please contact us using the following details.
Email: bjbryan1@sheffield.ac.uk - OR - Email: d.murdoch-eaton@sheffield.ac.uk 
Billy Bryan


		30/09/16 
	Return address: 
	The Medical School, 
University of Sheffield 
 	Beech Hill Road 
Sheffield, S10 2RX 
 Self-regulated learning study: Information sheet 
 
You are invited to take part in the concluding part of this study to explore self-regulated learning (SRL) strategies in medical undergraduate students. Thank you for your participation so far. 
 
Your role: 
We ask that you complete this questionnaire for the third and final time. While you are filling in this questionnaire please have in mind a specific learning experience 
E.g. your most recent placement. 
 
If you agree to this data being collected, please complete the questionnaire attached to this sheet and sign using your student registration number. 
 
Thank you for reading this information sheet. Please keep this for your records. If you have any questions or complaints about this research project please contact: Mr. Billy Bryan – bjbryan1@sheffield.ac.uk  or Prof. Deborah Murdoch-Eaton - d.murdoch-eaton@sheffield.ac.uk 
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[bookmark: _Toc500319480]Appendix 9. Topic Guide – Teacher Interviews (BPF + SRL).

Interview Guide – Best practice feedback tutors
	
Purpose:

To assess the acceptability, perceived ease of use and usefulness of the intervention and identify what causal mechanisms allowed for any positive or negative effects.

Objectives:

1. To gain the narrative accounts of the tutors who received the best practice feedback training and delivered feedback intervention relating to the dependent variables.
2. To understand how their conceptualisations of feedback have been affected by their experiences of delivering the intervention.

Research questions:

1. Why and how was the intervention useful/not useful?
2. To what extent was the intervention feasible and usable?
3. How and for whom does the intervention promote behaviour change?
4. To what extent was the intervention consistent with the programmed theory and delivery method?
The Interviewees:

The interviewees are clinical skills tutors and foundation year doctors who have taught venepuncture and catheterisation to phase 2a students and given feedback using best practice principles. The full time tutors are experienced teachers and are very used to teaching these particular skills whereas the foundation doctors are beginners, some teaching clinical skills for the first time. They are all highly educated and are incredibly knowledgeable in the taught skills. They have been trained in best practice feedback techniques so will be moderately familiar with key feedback principles.

They have first-hand experience of delivering the intervention in an authentic teaching context. They will have specific thoughts and feelings towards the intervention and what feedback means to them before, during and after the study. 

Their thoughts need to be structured in terms of the sequence of events throughout the study to gain insight into each stage (training, delivering, and reflection).

They will likely be motivated to speak about their thoughts and feelings on the intervention if they have particularly strong opinions. They agreed to participate in the study so it be assumed they have some interest in expressing their views on their experiences.

I have observed them at all stages very closely and have had some contact during the delivery of the intervention. They may be nervous as to how I might conduct the interview e.g. a run-down of what I saw them do almost like a performance review. I have built some trust between us which may negate this effect. The relationship we develop will likely be quite business like given the short time I have spent with them and the relatively low credibility I have to them in terms of my role in the school. I must be purposeful in my constructivist semi-structured approach to lessen this and tap into more in depth emotional accounts from them.

Topics

Acceptability, perceived ease of use and usefulness of the intervention: how the participant viewed their experience of the intervention in terms of these variables. 

Acceptability – to what extent the participants believed the intervention was appropriate in the simulated clinical skills context. Whether they felt they adhered to it and used it in the way they thought it was intended. 

Perceived ease of use - to what extent the participants felt the intervention was usable in that environment, was it difficult or challenging for them to implement. This is also about their satisfaction of using the intervention compared to their usual feedback practices. 

Usefulness – Whether they thought the intervention made any positive or negative difference in their teaching practice and whether they perceived that it had any impact upon their students learning experience. This can be in relation to their teaching practice and/or its effectiveness in improving learning.

Their views on feedback: their conceptualisations of feedback and how they may have changed as a result of the study and intervention. Their views may have changed as a result of the training and intervention delivery. This is specifically regarding their use of feedback in their clinical skills teaching. 



Guidance notes:

· Ask about hypothetical examples or vignettes
· Ask about specific things they have done
· Use stimulated recall
· Ask for elaboration
· Ask about opposing ideas
· Ask if their rationale is all-encompassing
· Ask about other influencing conditions
· Ask probing and follow-up questions.


Data collection methods

· Audio recorder x 2 (Dictaphone)
· Note taking
· Duration: 1 hour




Question guide

Participant is greeted and made comfortable. The interviewer explains the interview procedure including timings, recording equipment and topics to be covered. Since the participant has already consented to the interview, another form is not required. The interviewer asks the participant if they are happy to proceed with the interview after having received the information. The participant has already received this information formally though email correspondence. The aim of this to explain ‘the rules of the game’ and to leave the participant in no doubt of what will happen, during and after the interview.


Interview begins


Recording equipment turned on.



Introductory questions:

· Can you please give me a brief overview of your teaching career to this point?
· Can you tell me about any other feedback training you have received before this project?
· How much teaching did you do on catheters and venepuncture?























Topical questions: Conceptualisations of feedback

To start, I’d like to ask you a few questions about your thoughts and feelings on feedback.

· Thinking back to before you received any training for this study, what were your experiences with giving feedback?
· What about feedback giving at that time was challenging?
· On the other hand, what do you feel worked well when you gave feedback?
· Can you think of any examples?
· What impact has the training and giving feedback in this way had on the way you teach and give feedback?
· Do you feel that the effect was positive or negative?
· Why do you think that was?
· What are your views on the best practice principles of feedback which were delivered through the first training session?
· How have your views on feedback changed as a result of this research project compared to before?
· Why do you think they changed in that way?Additional questions (if needed):
· Think about a few typical examples of when you give feedback in your teaching, how involved in that encounter do you feel?
· How involved do you think your students typically are in those encounters?
· Do you think the students should play an active role in those encounters?
· Have you always had the same view on feedback?
· Where do you think those came from?
· Do you think your views on this have changed since you were trained in the technique?


Topical questions: Usefulness

Moving on from that, I’d like to talk about how useful you found the experience; including the training and when you gave feedback.

· How useful or not useful was the BPF training you received?
· What about it was useful or not useful and why?
· Think back to the times when you used the BPF training, how useful or not useful was it for giving feedback?
· Why was it useful/not useful for you?
· In your opinion, how useful or not useful is this technique is giving feedback in simulated clinical skills contexts?
· If so/if not, why do think that?
· To what extent was the way you gave feedback using the training a useful addition to your teaching practice?
· If so/if not, why do think that?
Additional questions (if needed):
· How has giving feedback in this way impacted upon how you plan to use feedback in the future?
· If so/if not, why do think that?












Topical questions: Acceptability

Considering those experiences you had, let’s move onto how the feedback giving worked for you.
· How did your use of the feedback technique change over time, if at all? 
· Why do you think that was?
· How closely do you think you delivered the technique as it was taught to you in the training?
· What parts did you change and how did you change them?
· What do you think the impact of your modification was?
· How did giving feedback in the way you did affect the session?
· What parts in particular did it affect, and why?
· How appropriate was the training portion of the research?
· What are the reasons behind that?
· What do you think about using this way of giving feedback with the students you taught during the study?
· Can you explain why you think that?
· How did they respond?
Additional questions (if needed):
· Did you speak to your colleagues about how you gave feedback? (no need to mention names)	
· In terms of what they and you thought of the technique, what differences or similarities can you identify from those conversations?
· Do you think that the technique should be adopted in clinical skills?
· If so/if not, why do think that?
· How could it be modified to fit into that context?









Topical questions: Perceived ease of use

With those thoughts in mind again, I’d like to ask a few questions about how easy or challenging the experience was.

· Thinking back to when you used the BP feedback training, what was it like giving feedback in that way?
· Were some parts easier or more challenging than others?
· What challenges did you face during the teaching process when giving feedback in this way?
· How did you deal with them?
· Did you have to adapt the technique in any way for the groups of students you taught?
· If so, why? What was it about the current intervention format that wasn’t working for the groups?

Additional questions (if needed):
· How did you decide what adaptations to make?
· What factors did you take into account when you were adapting the intervention?
· Was adapting the intervention useful? More effective?


Closing questions:

Considering everything we’ve spoken about, I’d like to ask a few questions about your final thoughts on feedback and your experiences.

· Could you describe your perfect feedback situation?
· What are the lessons learned from this experience that you would like to share with your colleagues and/or others teaching in clinical skills?


Procedural:
· Do you have anything else you would like to add before we finish?
· Would you like to clarify or correct anything?
· Would you like to ask me anything?
· Are there any comments you would like to remove from this interview recording?
· Would you mind completing a short demographic questionnaire? You do not have to do this but if you do it will be kept confidential and secure only used for research purposes.







Interview concludes


Interviewer thanks the participant for their time. They are reminded that their data will be anonymised in reports and that they are still free to withdraw their data at any time. 

They are told that the researcher may get in contact to follow up on any unclear points from the recording, this is also termed ‘member checking’. A one-page summary will be sent to the participant for their comments on accuracy and to give them an opportunity to remove comments and/or emphasise others.


Interview Guide – SRL tutors
	
Purpose:

To assess the acceptability, perceived ease of use and usefulness of the intervention and identify what causal mechanisms allowed for any positive or negative effects.

Objectives:

3. To gain the narrative accounts of the SRL tutors who received the specialised training and delivered the SRL intervention relating to the dependent variables.
4. To understand how their conceptualisations of feedback have been affected by their experiences of delivering the intervention.

Research questions:

5. Why and how was the intervention useful/not useful?
6. To what extent was the intervention feasible and usable?
7. How and for whom does the intervention promote behaviour change?
8. To what extent was the intervention consistent with the programmed theory and planned delivery method?

The Interviewees:

The interviewees are clinical skills tutors and foundation year doctors who have taught venepuncture and catheterisation to phase 2a students and given feedback using the SRL intervention. The full time tutors are experienced teachers and very used to teaching these particular skills whereas the foundation doctors are beginners, some teaching clinical skills for the first time. They are all highly educated and are incredibly knowledgeable in the taught skills. They have been trained in best practice and SRL feedback techniques so will be moderately familiar with key feedback principles.

They have first-hand experience of delivering the intervention in an authentic teaching context. They will have specific thoughts and feelings towards the intervention and what feedback means to them before, during and after the study. 

Their thoughts need to be structured in terms of the sequence of events throughout the study to gain insight into each stage (training, delivering, and reflection).

They will likely be motivated to speak about their thoughts and feelings on the intervention if they have particularly strong opinions. They agreed to participate in the study so it be assumed they have some interest in expressing their views on their experiences.

I have observed them at all stages very closely and have had some contact during the delivery of the intervention. They may be nervous as to how I might conduct the interview e.g. a run-down of what I saw them do almost like a performance review. I have built some trust between us which may negate this effect. The relationship we develop will likely be quite business like given the short time I have spent with them and the relatively low credibility I have to them in terms of my role in the school. I must be purposeful in my constructivist semi-structured approach to lessen this and tap into more in depth emotional accounts from them.



Topics

Acceptability, perceived ease of use and usefulness of the intervention: how the participant viewed their experience of the intervention in terms of these variables. 

Acceptability – to what extent the participants believed the intervention was appropriate in the simulated clinical skills context. Whether they felt they adhered to it and used it in the way they thought it was intended. 

Perceived ease of use - to what extent the participants felt the intervention was usable in that environment, was it difficult or challenging for them to implement. This is also about their satisfaction of using the intervention compared to their usual feedback practices. 

Usefulness – Whether they thought the intervention made any positive or negative difference in their teaching practice and whether they perceived that it had any impact upon their students learning experience. This can be in relation to their teaching practice and/or its effectiveness in improving learning.

Their views on feedback: their conceptualisations of feedback and how they may have changed as a result of the study and intervention. Their views may have changed as a result of the training and intervention delivery. This is specifically regarding their use of feedback in their clinical skills teaching. 



Guidance notes:

· Ask about hypothetical examples or vignettes.
· Ask about specific things they have done.
· Use stimulated recall.
· Ask for elaboration.
· Ask about opposing ideas.
· Ask if their rationale is all-encompassing.
· Ask about other influencing conditions.
· Ask probing and follow-up questions.


Data collection methods

· Audio recorder x 2 (Dictaphone)
· Note taking
· Duration: 1 hour





Question guide


Participant is greeted and made comfortable. The interviewer explains the interview procedure including timings, recording equipment and topics to be covered. Since the participant has already consented to the interview, another form is not required. The interviewer asks the participant if they are happy to proceed with the interview after having received the information. The participant has already received this information formally though email correspondence. The aim of this to explain ‘the rules of the game’ and to leave the participant in no doubt of what will happen, during and after the interview.



Interview begins


Recording equipment turned on.


Introductory questions:

· Can you please give me a brief overview of your teaching career to this point?
· Can you tell me about any other feedback training you have received before this project?























Topical questions: Conceptualisations of feedback

To start, I’d like to ask you a few questions about your thoughts and feelings on feedback.
· Thinking back to before you received any training for this study, what were your experiences with giving feedback?
· What about feedback giving at that time was challenging?
· On the other hand, what do you feel worked well when you gave feedback?
· Can you think of any examples?
· What impact has the training and giving feedback in this way had on the way you teach and give feedback?
· Do you feel that the effect was positive or negative?
· Why do you think that was?
· What are your views on the best practice principles of feedback which were delivered through the first training session?
· What are your views on the self-regulated learning approach to feedback to which you were introduced to? 
· How have your views on feedback changed as a result of this research project compared to before?
· Why do you think they changed in that way?Additional questions (if needed):
· Think about a few typical examples of when you give feedback in your teaching, how involved in that encounter do you feel?
· Have you always had the same view on feedback?
· Where do you think those came from?
· Do you think your views on this have changed since you were trained in the technique?
· How did you use that knowledge of SRL in the way you gave feedback?




Topical questions: Usefulness

Moving on from that, I’d like to talk about how useful you found the experience; including the training and when you gave feedback.

· How useful or not useful was the BPF training you received?
· What about it was useful or not useful and why?
· How useful or not useful was the SRL training you received?
· What about it was useful or not useful and why?
· Think back to the times when you used the SRL training, how useful or not useful was it for giving feedback?
· Why was it useful/not useful for you?
· In your opinion, how useful or not useful is this technique is giving feedback in simulated clinical skills contexts?
· If so/if not, why do think that?

Additional questions (if needed):
· How has giving feedback in this way impacted upon how you plan to use feedback in the future?
· If so/if not, why do think that?
· To what extent was the way you gave feedback using the training a useful addition to your teaching practice?
· If so/if not, why do think that?
· How has this method of feedback impacted upon your usual method of giving feedback?


Topical questions: Acceptability

Considering those experiences you had, let’s move onto how the feedback giving worked for you.

· How did your use of the feedback technique change over time, if at all? 
· Why do you think that was?
· How closely do you think you delivered the technique as it was taught to you in the training?
· What parts did you change and how did you change them?
· What do you think the impact of your modification was?
· How did giving feedback in the way you did affect the session?
· What parts in particular did it affect, and why?
· How appropriate was the training portion of the research?
· What are the reasons behind that?
· What do you think about using this way of giving feedback with the students you taught during the study?
· Can you explain why you think that?
· How did they respond?Additional questions (if needed):
· Did you speak to your colleagues about how you gave feedback? (no need to mention names)	
· In terms of what they and you thought of the technique, what differences or similarities can you identify from those conversations?
· Do you think that the technique should be adopted in clinical skills?
· If so/if not, why do think that?
· How could it be modified to fit into that context?



 Topical questions: Perceived ease of use

With those thoughts in mind again, I’d like to ask a few questions about how easy or challenging the experience was.

· Thinking back to when you used the SRL feedback training, what was it like giving feedback in that way?
· Were some parts easier or more challenging than others?
· What challenges did you face during the teaching process when giving feedback in this way?
· How did you deal with them?
· Did you have to adapt the technique in any way for the groups of students you taught?
· If so, why? What was it about the current intervention format that wasn’t working for the groups?

Additional questions (if needed):
· How did you decide what adaptations to make?
· What factors did you take into account when you were adapting the intervention?














Closing questions:

Considering everything we’ve spoken about, I’d like to ask a few questions about your final thoughts on feedback and your experiences.

· Could you describe your perfect feedback situation?
· What are the lessons learned from this experience that you would like to share with your colleagues and/or others teaching in clinical skills?

Procedural:
· Do you have anything else you would like to add before we finish?
· Would you like to clarify or correct anything?
· Would you like to ask me anything?
· Are there any comments you would like to remove from this interview recording?
· Would you mind completing a short demographic questionnaire? You do not have to do this but if you do it will be kept confidential and secure only used for research purposes.






Interview concludes


Interviewer thanks the participant for their time. They are reminded that their data will be anonymised in reports and that they are still free to withdraw their data at any time. 

They are told that the researcher may get in contact to follow up on any unclear points from the recording, this is also termed ‘member checking’. A one-page summary will be sent to the participant for their comments on accuracy and to give them an opportunity to remove comments and/or emphasise others.


	                                                                                                                                     Date: 26/09/16
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	Name
	Description
	Sources
	References

	Clinical skills teaching and learning
	Factors relating to the nature of learning and teaching in the setting
	13
	58

	Clinical skills teaching
	Experiences of teaching
	11
	16

	lack of SRL support
	Perceived lack of SRL support
	2
	6

	Peer involvement
	Students interacting with students
	10
	17

	preparedness for practice
	Concept relating to how prepared students are for clinical work
	3
	11

	repeated practice
	Reinforced learning experiences repeated over time
	3
	6

	Conceptualisations of feedback
	Held beliefs on feedback
	13
	84

	Personal views on feedback
	Teacher’s personal views on feedback
	11
	16

	Previous experiences affecting feedback giving
	Factors impacting upon feedback giving practices
	13
	68

	Previous feedback experiences
	Notable feedback instances
	13
	19

	Previous feedback training
	Any teacher training involving feedback
	13
	13

	Previous knowledge of BPF
	Any prior knowledge of BPF concepts
	3
	4

	previous knowledge of SRL
	Any prior knowledge of SRL concepts
	4
	9

	Sport experiences
	Related experiences from sports performance or coaching
	2
	6

	Teaching background
	Their personal background
	13
	15

	Contextual factors
	Instances where teachers describe influencing factors outside of themselves
	11
	28

	Group effects
	These include factors such as peer pressure or group influences on behaviour/perceptions
	7
	14

	expert vs novice
	Differences between experts and novices
	13
	19

	Feasibility
	Perceived feasibility of the feedback model
	13
	151

	Acceptability
	How accessible the feedback model was
	11
	28

	Adherence
	How they kept to the model
	11
	49

	Modifications
	Changes made to the model
	7
	13

	Use over time
	How they used the model over time
	11
	20

	SRL limitations
	Perceived negatives of SRL MA
	4
	7

	False word
	how many times they used the word false
	4
	5

	Ease of use
	Perceived difficulty of using the model
	12
	41

	BPF ease of use
	Perceived difficulty of using the BPF model
	5
	8

	Peer support
	Colleague support
	4
	5

	SRLF usability ease of use
	Perceived difficulty of using the SRL model
	7
	28

	uncomfortable
	Feelings of discomfort
	1
	2

	Study effects
	How the research impacted upon them
	13
	47

	Advice for others
	Their advice to others using the model
	13
	13

	Researcher support
	How the researcher helped them
	2
	4

	Retrospective recall
	Issues with remembering experiences
	3
	4

	Training and technique impact on teaching practice
	How the experience impacted upon their practice
	12
	23

	Video recording of sessions
	Impact of video recordings
	2
	2

	Usefulness
	Perceived usefulness of the model
	11
	35

	BPF usefulness
	Perceived usefulness of the BPF model
	5
	12

	SRL MA usefulness
	Perceived usefulness of the SRL model
	7
	23

	Feedback giving
	Experiences of giving feedback
	13
	150

	Challenges in feedback giving
	Issues surrounding feedback giving
	12
	17

	Factors affecting feedback recognition
	Multiple factors affecting the recognition, understanding, and use of feedback on placement.
	12
	47

	Credibility
	Any reference to the credibility judgement of the feedback giver
	4
	4

	Feedback on personal factors
	Feedback on the self
	6
	9

	nervous feelings
	Feelings of discomfort
	6
	10

	situational factors
	Experiential factors affecting practice attributable to the setting
	2
	2

	tutor-student relationship
	Descriptions of their interactions with students that are familial
	8
	18

	responsibility for learning
	Who should be in charge of learning
	2
	4

	Feedback seeking
	Feedback seeking behaviours
	8
	12

	Feedback type
	Mode of feedback
	12
	43

	corrective feedback
	Yes/no feedback
	2
	3

	negative feedback
	Disparaging feedback
	5
	6

	Patient feedback
	Feedback from patients
	1
	3

	positive feedback
	Motivating feedback
	4
	6

	Signposting
	Pointing to resources using feedback
	2
	6

	SRL feedback
	Feedback on SRL processes
	4
	11

	Written feedback
	Feedback given on sheets or forms
	5
	8

	Perfect feedback situation
	Ideal feedback experience
	13
	15

	Strengths in feedback giving
	Things that help feedback giving
	12
	14

	Feedback training
	Experiences of training in the research
	13
	38

	BPF training
	
	13
	19

	BPF training usefulness
	How useful BPF training was
	2
	3

	Views on BPF training
	Opinions of the training
	13
	16

	SRLF training
	
	7
	19

	SRLF training limitations
	Negatives of the training
	2
	2

	SRLF training usefulness
	How useful SRL training was
	1
	3

	Views on SRLF training
	Opinions of the training
	7
	14

	SRL MA sheet
	Use of the checklist and form
	7
	20

	SRL MA sheet negatives
	Challenges of using the sheet
	6
	12

	SRL MA sheet positives
	Advantages of using the sheet
	4
	8

	SRL processes
	All references to SRL behaviours according to SRL theory used in this study
	12
	58

	adaptive changes
	Explicitly evaluating their own performance and suggesting changes
	2
	4

	attributions
	Who is responsible for performance outcomes
	2
	2

	confidence
	Self-efficacy or general self-confidence
	8
	23

	goal setting
	Setting and achieving goals
	8
	11

	monitoring
	Any performance or progress monitoring example
	5
	6

	Motivation
	Levels of motivation towards certain tasks or goals
	1
	3

	Situational awareness
	Awareness of factors surrounding them which were social or environmental affecting their behaviours
	3
	4

	strategy planning
	How students planned their progress towards their goals
	5
	5

	Student perspective
	Perceptions of the student perspective
	13
	73

	feedback acceptance
	Perceived acceptance of given feedback
	5
	7

	Learner led
	Learner leading the interaction
	1
	1

	Maturity
	References to their specific level of learning or maturation on the medical course
	11
	19

	Student response
	Perceived student response
	11
	42

	Student response to BPF
	Perceived student reactions to use of BPF
	3
	4

	Student response to SRL MA
	Perceived student reactions to use of SRL MA
	7
	29

	Surface learning
	Lack of engaged learning
	4
	9

	Exam focused
	Any reference to formal examinations (not to be confused with clinical skills examinations e.g. abdominal examination)
	1
	1

	Tutors personal experience
	Direct teacher perspective related to the self
	13
	85

	Assessing SRL
	Their ability to assess SRL
	7
	11

	personal reflection
	How they reflect upon their practice and themselves
	9
	19

	Recommendations and changes BPF
	How they would change the BPF model
	5
	6

	Recommendations and changes SRL
	How they would change the SRL model
	8
	43

	tutor's personal SRL
	Their reflections on their own SRL processes
	3
	6



[bookmark: _Toc500319482]Appendix 11. Theme Review with Quotes – Teacher Interviews.

Conceptualisations informing practice theme and sub-themes.
	Sporting background
	“Interestingly a lot of what I do when I teach is actually drawn on my experiences from coaching sport” BPF Nov - 7
	“I transitioned a lot of the skills used for teaching small groups in sports contexts to these sort of settings which is quite helpful for me so I have quite a good coaching background so it’s a lot of cross over there” BPF Nov - 7
	“That’s what catheters or venepuncture, or any clinical skill is, a skill. It’s all muscle memory, remembering a set structure and if you do something wrong in that structure it’s about going back and starting again from the top with someone like in sport” BPF Nov - 7
	“everything you’re doing in sports coaching is direct feedback on what they’ve just done and its real and it’s happening in front of you whereas this is still pretend and that can sometimes affect them” BPF Nov - 7
	“I’ve learned how to give feedback through just teaching or coaching so there’s never been any formal teaching up until this rotation, this job” BPF Nov - 7
	“My feedback techniques are modelled on feedback I’ve received from football, from going through med school, I always ask for feedback, I’m a very much a feedback person” SRLF Nov - 2





	Educational and previous working background
	“I think the bits SRL consists of like setting a goal and so on, I have heard about it through my studies of human factors because I’ve got a psychology degree as well, so I know a bit about it. But it’s the first time I’ve had it as one general concept to guide me through the teaching session so I didn’t find it too difficult to kind of subscribe to it” SRLF Exp - 1
	“I learned on the job, you took away what you like which was fed to you and meshed it all together and tried to develop my own style to deliver to others.” BPF Exp - 7
	“In medical school we were always taught with the sandwich model (Pendleton): give the good stuff, not so good stuff, good stuff which kind of works quite well, especially if you haven’t had that much feedback training, it does seem to work, so I use that quite a lot” BPF Nov - 6
	“I still see it as a really crucial part of learning and teaching, some of the best teaching sessions I’ve had as a student and PG are when someone has said “did you do that right?” and force me to do my own feedback in a way” SRLF Nov - 3

	
	“I felt fine with it and I didn’t mind it at all. One colleague said they struggled and it didn’t feel natural to them but that’s probably because I knew some bits of the technique beforehand so it wasn’t completely new for me.” … “I didn’t find it too difficult to kind of subscribe to it” SRLF Exp - 1
	“I’ve done kind of coaching and mentoring programmes, not sort of formal accredited programmes, but in-house as part of the acute trusts training programme, so that covers that kind of feedback skills.” SRLF Exp - 2
	“My feedback techniques are modelled on feedback I’ve received from football, from going through med school, I always ask for feedback, I’m a very much a feedback person” SRLF Nov - 2
	“Yeah, some people want to be sat down and told to go through every step and be told “yes that was good yeah, you need to do this” some people just want to know “what did I do that will stop me from passing?” the different types of learner plays a big role, sometimes in a small group you can’t assess that straight away, you have to do that on an individual basis, so yeah that plays a big factor in how you give the feedback.” BPF Nov - 7




	Contextual factors
	“the ideal teaching would be a tutor with a student one-to-one watching start to finish, that’s the ideal way to teach this but it’s completely impractical without the staff or money or facilities so you have to do it in small groups” BPF Nov - 7
	“Time is always a big thing here, we don’t just have lots of time, we have half an hour then he next one, it’s like a conveyor belt really” BPF Exp - 5
	“They obviously watched 4-5 people go, so they knew what questions they were going to get asked, so they anticipated a bit more which is probably a limitation. […]I don’t think it would have changed anything that any of them said because I don’t think any of them were listening when the other people were coming up” SRLF Nov - 2
	“It just isn’t a suitable private environment that you would prefer to have and you just haven’t got the time to go through that amount of feedback with every one of them and not every individual would need it.” BPF Exp - 7
	“I’m not sure it’s the right tool to use in this setting. I think in a one-to-one it could be a really useful tool but I think in front of groups, just using the same approach that they’re all sitting watching is the weakness I think for me. But, in the situation we have here actually there are some benefits to doing it.” SRLF Exp - 2

	
	“It just isn’t a suitable private environment that you would prefer to have and you just haven’t got the time to go through that amount of feedback with every one of them” BPF Exp - 7
	“I think in a one-to-one it could be a really useful tool but I think in front of groups, just using the same approach that they’re all sitting watching is the weakness I think for me. […] They were learning based on what they heard before.” SRLF Exp - 2
	“Feedback is very public because it’s in groups. Their position in their friendship group, colleagues, or student group is important to these young people and it’s difficult to give the feedback to them in front of others because it’s personal.” BPF Exp - 7
	“I think it’s very useful way of doing it here because even though it’s a very artificial environment to do it, it is in a way representative quite a lot of skills they pick up later. “ SRLF Exp - 1
	“if you are asking individual students what they did well, I asked them “what could you improve on” then I’d tell them, it can feel a bit artificial because they know that the same thing is going to happen to everyone so especially the student at the end, if they thought they did ok they could just say what their predecessor said and it may be less of something they engage with rather than something they just try and get done because they are the last person in the group.” BPF Nov - 4 SRL



Factors influencing the feedback encounter theme and sub-themes.
	Factors affecting feedback giving
	“the ideal teaching would be a tutor with a student one-to-one watching start to finish, that’s the ideal way to teach this but it’s completely impractical without the staff or money or facilities so you have to do it in small groups” BPF Nov - 7
	“Time is always a big thing here, we don’t just have lots of time, we have half an hour then the next one, it’s like a conveyor belt really” BPF Exp - 5
	“I think in a one-to-one it could be a really useful tool but I think in front of groups, just using the same approach that they’re all sitting watching is the weakness I think for me. […] They were learning based on what they heard before.” SRLF Exp - 2
	“Feedback is very public because it’s in groups. Their position in their friendship group, colleagues, or student group is important to these young people and it’s difficult to give the feedback to them in front of others because it’s personal.” BPF Exp - 7

	
	“It just isn’t a suitable private environment that you would prefer to have and you just haven’t got the time to go through that amount of feedback with every one of them” BPF Exp - 7
	“Lack of knowledge on the individual. You don’t know very much about the individual person or where they’ve come from, their individual difficulties doing a practical skill and you don’t have the environment to make any further enquiries.” BPF Exp - 7
	“They obviously watched 4-5 people go, so they knew what questions they were going to get asked, so they anticipated a bit more which is probably a limitation. […]I don’t think it would have changed anything that any of them said because I don’t think any of them were listening when the other people were coming up” SRLF Nov - 2
	“It just isn’t a suitable private environment that you would prefer to have and you just haven’t got the time to go through that amount of feedback with every one of them and not every individual would need it.” BPF Exp - 7



	Factors affecting feedback giving
(perceived responses)
	“The first half weren’t really bothered about getting good feedback, they just wanted to know if they got it right and then go home whereas the others wanted to learn more so I could adapt myself and say ‘you guys stayed and want to learn more, lets chat more about this process’” BPF Nov - 7
	“I think the students got into it as well, initially it was quite unusual to be asked so many questions, and usually nobody cares what they think of it (laughs). Once we got into it they bought it as well you could probably pick it up a bit more and try to get them to think a bit more actively about it but yeah in general I found it a useful structure to the session.” SRLF Exp - 1
	“In phase 2 they haven’t had any clinical experience whatsoever, they sometimes struggle to see that what we do here is not just about just getting the needle in its about basic to everything compared to everything you learn on the wards. It’s useful, very useful concept for clinical skills, I think the more you do it the more they probably realise that it helps. It’s about reinforcement.” SRLF Exp - 1
	“I think if they were first years they would’ve been much more accepting of this is the way it’s done. They don’t know any different, that perhaps would’ve been easier.” SRLF Exp - 2

	“In older year groups as it is would be useful because they are equipped to analyse their own performance, this in younger year groups where they’ve just basically walked out of school isn’t as useful because more prompting has to be done.” SRLF Nov - 2

	“As a technique I think it’s very good, I don’t know how much the students actually engage with it because a lot of them didn’t really pick apart their own issues, what they’d done wrong, they hadn’t come with a view point that they had to analyse their own stuff” SRLF Nov - 2
	“It will work for some, what it risks doing is accelerating the progress who are adult learners whilst leaving those who are struggling to be adult learners” SRLF Nov - 5
	“It’s a tricky question because in a way it’s really early on but it’s the time where they get all their skills teaching so I think in those terms it’s appropriate.” SRLF Exp - 1
	“if you introduced it to the lower years, the first time they do any clinical skills and it was a continuous thing, you’d get a generation of medics who’d be used to self-assessment, I think then you’d have a breed that weren’t thrown by it and they’d find it really useful but at the moment if you dropped it into anyone I think they find it a bit off-putting.” SRLF Nov - 3





Dynamic adjustment and reflective change themes and sub-themes.
	Real-time/ immediate changes
	“I would ask them during the clinical skill ‘what was the hardest part about the performance and why do you think that was?’ ‘how could you have improved on it?’ and really try to tease out everything you can find out so you can give feedback on it” BPF Nov - 6
	“I had everyone sat around and when someone contaminated the sterile field I’d ring the bell, I’d ask the student what they think they did wrong and if they didn’t know I’d ask everyone else what they did wrong and I’ll try and integrate everyone in the feedback. The feedback I got from them about that was that that worked quite well” BPF Nov - 7
	“I think I internalised it a bit and remembered it by starting with the ‘during the task’ bit, it felt a lot more like teaching rather than doing research when I did that. It becomes part of your normal teaching.” SRLF Exp - 1
	“The first half weren’t really bothered about getting good feedback, they just wanted to know if they got it right and then go home whereas the others wanted to learn more so I could adapt myself and say ‘you guys stayed and want to learn more, lets chat more about this process’” BPF Nov - 7

	
	“A student may think they’re doing well and in fact they’re failing and you’ve got to find out why they think that and sometimes very often if you break it down and ask them ‘what do you think about certain aspects?’ […] if you break it down for them, you can give the feedback through them, they do know where they’ve gone wrong a lot of the time but it’s about making them realise” BPF Exp - 3
	“I had the training with DME who went through this with me then we did the catheter teaching that week and I literally thought about this and came up with the idea of using the bell” BPF Nov - 7
	“As the sessions went on and I used it more I found it more accessible than I thought it would be if you know what I mean.” SRLF Nov - 3
	“The first bit is where you’ve got to think about integrating it, once I got into the flow at the second or third session it was natural and easy.” SRLF Exp - 1





	Real-time/ immediate changes
	“if you are asking individual students what they did well, I asked them “what could you improve on” then I’d tell them, it can feel a bit artificial because they know that the same thing is going to happen to everyone so especially the student at the end, if they thought they did ok they could just say what their predecessor said and it may be less of something they engage with rather than something they just try and get done because they are the last person in the group.” BPF Nov - 4 SRL
	“I tried to understand their thinking behind the decisions and attempt to understand their insight a little.” BPF Exp - 7
	“I found the forms got in the way a little bit and if you’re not careful some of the questions can be a little bit, personally, forced and I tended to modify them would be my recollection. I’m happy to have it in my mind rather than a piece of paper” SRLF Nov - 5
	“The first time is always going to be quite rigid and you don’t really know how it’s going to work or how it’s going to go, how it will work, how it will affect the group dynamic. Usually when you don’t get a response from things, I tried to change up the wording to see how that worked cause I realised that no one knew the technique prior to the task, I tried to be consistent but I did change the wording to make it may be a bit more colloquial so I think I did start by saying whatever was on the sheet, most of it, and then changed them to something that if I’d have been asked, I would’ve felt more comfortable answering. I think it helped, they also got used to the process after the first couple went up.” SRLF Nov - 2

	
	Interviewer: Were you more aware of it as you went along? ““I think so yeah, you become better at sensing when you’re students are struggling and sensing when to know when to ask “what do you want to do now?” “What would help?” I became more aware of it so it became more of an unconscious thing really”” BPF Nov - 4
	“The first time is always going to be quite rigid and you don’t really know how it’s going to work or how it’s going to go, how it will work, how it will affect the group dynamic. Usually when you don’t get a response from things, I tried to change up the wording to see how that worked cause I realised that no one knew the technique prior to the task, I tried to be consistent but I did change the wording to make it may be a bit more colloquial so I think I did start by saying whatever was on the sheet, most of it, and then changed them to something that if I’d have been asked, I would’ve felt more comfortable answering. I think it helped, they also got used to the process after the first couple went up.” SRLF Nov - 2
	“easier over time, mainly because I found ways of getting the answers out of them with the way I was saying things rather than using the rigid flow diagram to ask the questions. I think it’s all about the wording.” SRLF Nov – 2
	




	Reflective changes
	“I felt a bit overwhelmed at the time because I’d never used a tick-box sheet for giving feedback ever, I felt almost constrained by it, but actually having started using it I found it quite useful especially the bit where you ask the student “if you could rate your confidence out of 100 what would it be?” it was really useful to know. I think I might take that forward.” SRLF Nov - 3
	“I don’t know whether I’d do it in as much detail as on the sheet and I think that’s because it did take longer so unless we can have longer teaching sessions to be able to incorporate it, I’d like to… within the time I’ve got I would like to do it. As long as we get slicker at it, it won’t take much more time.” SRLF Exp - 4
	“If you rolled it out I’d be all for it but we need a tiny bit more time.” SRLF Exp - 1
	“I think we could adopt it but I think we all need more practice at it and maybe some more practice instead of doing it on the students first […] and whilst I can see some advantages of it and I think it could be done, not saying it couldn’t be done for sure, I think we would have to tweak things a little bit more” SRLF Exp - 2
	“spend more time beforehand thinking about how these SRL behaviours could be changed and what the point of changing them would be and how you could do that and probably that would mean thinking about what I do myself so that then I would feel a bit more comfortable offering feedback on why changing these aspects and being more aware of them would be useful and how to go about it so perhaps more preparation thinking about the why rather than just what to do. Buying into it as well, those unnatural bits.” SRLF Nov - 1
	“It’s made me think about myself a bit. It’s had an overall positive impact because you realise what people have been doing actually has some theory behind it and that makes me a bit more cognisant about how I do it.” BPF Exp - 7





Differences between experienced and novice teachers theme.
	“With a few modifications it would really suit me.” SRLF Exp - 4
	“I felt a bit overwhelmed at the time because I’d never used a tick-box sheet for giving feedback ever, I felt almost constrained by it, but actually having started using it I found it quite useful especially the bit where you ask the student “if you could rate your confidence out of 100 what would it be?” it was really useful to know. I think I might take that forward.” SRLF Nov - 3
	“I don’t know whether I’d do it in as much detail as on the sheet and I think that’s because it did take longer so unless we can have longer teaching sessions to be able to incorporate it, I’d like to… within the time I’ve got I would like to do it. As long as we get slicker at it, it won’t take much more time.” SRLF Exp - 4
	 “I just did as scripted and then the post-performance I maybe picked the bits that were more useful. Things like the confidence and the situational awareness I ignored, I asked them about it earlier but I never found a sensible way of giving feedback on that, whereas goal setting and process, I bigged up because that was… I do that myself and find it useful.” SRLF Nov - 1

	“What did I change? I can see it now, I could do with a copy of the paperwork. There was a section which I actually almost gave up on, it was the second one but I can’t remember it. I can remember sort of starting with the… I think the strategy and goal setting was the difficult one because again for this particular teaching, “what are you aiming to do?” well I’m aiming to get a catheter successfully in. The strategy is going to be the same for everyone so I think that’s another place, so I probably missed most of that section than the others because after a while you’ve asked them all the same thing and that’s another bit of learnt behaviour when they’re all sitting watching it.” SRLF Exp - 2
	“The first time is always going to be quite rigid and you don’t really know how it’s going to work or how it’s going to go, how it will work, how it will affect the group dynamic. Usually when you don’t get a response from things, I tried to change up the wording to see how that worked cause I realised that no one knew the technique prior to the task, I tried to be consistent but I did change the wording to make it may be a bit more colloquial so I think I did start by saying whatever was on the sheet, most of it, and then changed them to something that if I’d have been asked, I would’ve felt more comfortable answering. I think it helped, they also got used to the process after the first couple went up.” SRLF Nov - 2
	“I felt fine with it and I didn’t mind it at all. One colleague said they struggled and it didn’t feel natural to them but that’s probably because I knew some bits of the technique beforehand so it wasn’t completely new for me.” … “I didn’t find it too difficult to kind of subscribe to it” SRLF Exp - 1
	“To start with I was keen to at least try and implement it using the form and to go through all the boxes and whatever and by the time I finished I couldn’t because of time and I prioritised as you say so that would be my biggest change beginning to end” SRLF Nov - 5




	“A student may think they’re doing well and in fact they’re failing and you’ve got to find out why they think that and sometimes very often if you break it down and ask them ‘what do you think about certain aspects?’ […] if you break it down for them, you can give the feedback through them, they do know where they’ve gone wrong a lot of the time but it’s about making them realise” BPF Exp - 3 SRL
	“I found the forms got in the way a little bit and if you’re not careful some of the questions can be a little bit, personally, forced and I tended to modify them would be my recollection. I’m happy to have it in my mind rather than a piece of paper” SRLF Nov - 5
	“I think the students got into it as well, initially it was quite unusual to be asked so many questions, and usually nobody cares what they think of it (laughs). Once we got into it they bought it as well you could probably pick it up a bit more and try to get them to think a bit more actively about it but yeah in general I found it a useful structure to the session.” SRLF Exp - 1
	“I had everyone sat around and when someone contaminated the sterile field I’d ring the bell, I’d ask the student what they think they did wrong and if they didn’t know I’d ask everyone else what they did wrong and I’ll try and integrate everyone in the feedback. The feedback I got from them about that was that that worked quite well” BPF Nov - 7
	“If you’ve got the questionnaire too it gives you a bit of a mental checklist, a bit of a reminder.” SRLF Exp - 1 

	“I think actually I did ask them more during the task perhaps as well because initially that felt a bit alien, interrupting them, because you don’t want to stop their flow, but I think that’s something that I got better at.” SRLF Exp - 1
	“easier over time, mainly because I found ways of getting the answers out of them with the way I was saying things rather than using the rigid flow diagram to ask the questions. I think it’s all about the wording.” SRLF Nov - 2
	“”the paperwork was a bit of a pain, its cause we normally wouldn’t be thinking about that, it was just the verbal sort of feedback that we gave. So definitely found that a bit frustrating really and the students were a bit distracted by the paper work. Some of them were saying “what are you writing, can I have a copy of it”.” SRLF Exp - 2
	“I had the training with DME who went through this with me then we did the catheter teaching that week and I literally thought about this and came up with the idea of using the bell” BPF Nov - 7
	“I use Pendleton quite a lot and I try and adapt it like I said in the session where I have the students watching every single person and ringing a bell, and ask the person “what did you think went wrong?” sometimes I change it a bit and ask them “what did you think went well?” because in a catheter session you can tell you’re in a sterile field and you want to know what’s immediately gone wrong, then you ask the group, what do you think they did wrong, at the end you say right that was good then I’d ask the group “what did they do well” and the same with the consent, I’d do that in a similar style” BPF Nov - 7





	“it’s not just about the knowledge, it’s about the other things they need, try to give them a way to deal with all those problems as well, not just about those little tricks you can do to get the catheter out of the pack it’s also little tricks you can do to calm you down and to focus in on the task because that’s a generic skill that they need in everyday skills and on the wards.” SRLF Exp - 1
	“I didn’t adapt the way I gave feedback and with the bell, but I did change the session.” BPF Nov - 7
	“I should’ve asked myself the last question shouldn’t I. Had to keep remembering, got this clipboard in front of me to keep writing on the sheet. I didn’t have a particular strategy for reminding myself to do it, I just kept trying to go back to it not to get carried away and move away from the script too far that’s how it felt.” SRLF Exp - 2
	“I’ve been fairly consistent which isn’t always the case. I haven’t changed dramatically over the time. I thought a bit more about what I was doing because it was a study but I didn’t change dramatically, I don’t know. It’s more of an awareness, definitely.” SRLF Nov - 1
	“I ran it through my head before I did it but actually… I thought if I was just a little bit slicker with it might have been better and raised my confidence.” SRLF Exp - 4

	“Personally speaking, where I received it “it was fine” which is not really helpful (laughs) from that scale to where someone actually broke it down “you did this, that was good, have you tried this? What do you want to get out of this? What are your goals?” that’s more meaningful” SRLF Exp - 4
	“I got better skilled in it, the first couple I forgot to ask them the middle one and then when they were two thirds of the way through I jumped in and asked them, so I think that made it more difficult to use because I wasn’t as good at it but over time I think it did get better and it did get a bit slicker but I did keep it to the same because it was for a study I had to keep it to the format. I felt restricted.” SRLF Nov - 3
	I think that’s been an instinctual thing for me. some things I’ve done instinctively like the monitoring performance bit SRLF Exp - 4
	“I think it persisted because I had the sheet all the time. It felt unnatural asking people quite unusual questions that they’re not used to being asked, that feeling persisted.” SRLF Nov - 3
	“The flow diagram for me was more useful than the PowerPoint. More because when you’re actually doing it practically it’s difficult to think of the theoretical concepts at the time, but if you have example on what is what then you can kind of pick it apart a lot easier then that’s something and if they’ve said that then it’s that one, otherwise I think I would’ve struggled a bit more if I hadn’t had the flow diagram.” SRLF Nov - 2





Perceived ease of use – process evaluation.
	“When asked about SRL feedback giving. “I felt a bit kind of restricted it in a way, so I felt a bit bound by it in some ways.” SRLF Exp - 2
	“I felt a bit overwhelmed at the time because I’d never used a tick-box sheet for giving feedback ever, I felt almost constrained by it, but actually having started using it I found it quite useful especially the bit where you ask the student “if you could rate your confidence out of 100 what would it be?” it was really useful to know. I think I might take that forward.” SRLF Nov - 3
	“I think I internalised it a bit and remembered it by starting with the ‘during the task’ bit, it felt a lot more like teaching rather than doing research when I did that. It becomes part of your normal teaching.” SRLF Exp - 1
	“”the paperwork was a bit of a pain, its cause we normally wouldn’t be thinking about that, it was just the verbal sort of feedback that we gave. So definitely found that a bit frustrating really and the students were a bit distracted by the paper work. Some of them were saying “what are you writing, can I have a copy of it”.” SRLF Exp - 2
	“I got better skilled in it, the first couple I forgot to ask them the middle one and then when they were two thirds of the way through I jumped in and asked them, so I think that made it more difficult to use because I wasn’t as good at it but over time I think it did get better and it did get a bit slicker” SRLF Nov - 3

	“I think actually I did ask them more during the task perhaps as well because initially that felt a bit alien, interrupting them, because you don’t want to stop their flow, but I think that’s something that I got better at.” SRLF Exp - 1
	“The first bit is where you’ve got to think about integrating it, once I got into the flow at the second or third session it was natural and easy.” SRLF Exp - 1
	“As the sessions went on and I used it more I found it more accessible than I thought it would be if you know what I mean.” SRLF Nov - 3
	“The flow diagram for me was more useful than the PowerPoint. More because when you’re actually doing it practically it’s difficult to think of the theoretical concepts at the time, but if you have example on what is what then you can kind of pick it apart a lot easier then that’s something and if they’ve said that then it’s that one, otherwise I think I would’ve struggled a bit more if I hadn’t had the flow diagram.” SRLF Nov - 2





Perceived usefulness – process evaluation (other quotes were drawn from other themes in addition to these).
	“I think the students got into it as well, initially it was quite unusual to be asked so many questions, and usually nobody cares what they think of it (laughs). Once we got into it they bought it as well you could probably pick it up a bit more and try to get them to think a bit more actively about it but yeah in general I found it a useful structure to the session.” SRLF Exp - 1

	“I think the student does get a lot better feedback out of it, that’s my view.” SRLF Exp - 1

	“The sheet was useful in keeping me on track for these specific things and using it for an overall model” SRLF Nov - 1

	“It helps me take into account all the other factors that the students might struggle with” SRLF Exp - 1

	“It’s an awareness, it’s made me aware of a new technique, not a new technique to give feedback but a new way to apply my feedback skills to potentially maximise the result that you get from the students” SRLF Nov - 2
	“It’s made me think about myself a bit. It’s had an overall positive impact because you realise what people have been doing actually has some theory behind it and that makes me a bit more cognisant about how I do it.” BPF Exp - 7
	“The sheet was useful in keeping me on track for these specific things and using it for an overall model” SRLF Nov - 1





Perceived accessibility and acceptability – process evaluation.
	“The first bit is where you’ve got to think about integrating it, once I got into the flow at the second or third session it was natural and easy.” SRLF Exp - 1
	“As the sessions went on and I used it more I found it more accessible than I thought it would be if you know what I mean.” SRLF Nov - 3
	“I’m not sure it’s the right tool to use in this setting. I think in a one-to-one it could be a really useful tool but I think in front of groups, just using the same approach that they’re all sitting watching is the weakness I think for me. But, in the situation we have here actually there are some benefits to doing it.” SRLF Exp - 2
	“It’s a tricky question because in a way it’s really early on but it’s the time where they get all their skills teaching so I think in those terms it’s appropriate.” SRLF Exp - 1

	“I think I internalised it a bit and remembered it by starting with the ‘during the task’ bit, it felt a lot more like teaching rather than doing research when I did that. It becomes part of your normal teaching.” SRLF Exp - 1
	“I think it’s very useful way of doing it here because even though it’s a very artificial environment to do it, it is in a way representative quite a lot of skills they pick up later. “ SRLF Exp - 1
	“In phase 2 they haven’t had any clinical experience whatsoever, they sometimes struggle to see that what we do here is not just about just getting the needle in its about basic to everything compared to everything you learn on the wards. It’s useful, very useful concept for clinical skills, I think the more you do it the more they probably realise that it helps. It’s about reinforcement.” SRLF Exp - 1
	“It will work for some, what it risks doing is accelerating the progress who are adult learners whilst leaving those who are struggling to be adult learners” SRLF Nov - 5





	“I think if they were first years they would’ve been much more accepting of this is the way it’s done. They don’t know any different, that perhaps would’ve been easier.” SRLF Exp - 2
	“In older year groups as it is would be useful because they are equipped to analyse their own performance, this in younger year groups where they’ve just basically walked out of school isn’t as useful because more prompting has to be done.” SRLF Nov - 2
	“I found the forms got in the way a little bit and if you’re not careful some of the questions can be a little bit, personally, forced and I tended to modify them would be my recollection. I’m happy to have it in my mind rather than a piece of paper” SRLF Nov - 5
	“easier over time, mainly because I found ways of getting the answers out of them with the way I was saying things rather than using the rigid flow diagram to ask the questions. I think it’s all about the wording.” SRLF Nov - 2


	“if you introduced it to the lower years, the first time they do any clinical skills and it was a continuous thing, you’d get a generation of medics who’d be used to self-assessment, I think then you’d have a breed that weren’t thrown by it and they’d find it really useful but at the moment if you dropped it into anyone I think they find it a bit off-putting.” SRLF Nov - 3
	“I think they may have thought it was like a test because of the sheets. If you removed that I think the students would find it easier, definitely.” SRLF Nov - 3
	“The first time is always going to be quite rigid and you don’t really know how it’s going to work or how it’s going to go, how it will work, how it will affect the group dynamic. Usually when you don’t get a response from things, I tried to change up the wording to see how that worked cause I realised that no one knew the technique prior to the task, I tried to be consistent but I did change the wording to make it may be a bit more colloquial so I think I did start by saying whatever was on the sheet, most of it, and then changed them to something that if I’d have been asked, I would’ve felt more comfortable answering. I think it helped, they also got used to the process after the first couple went up.” SRLF Nov - 2



	Initial themes 
	Initial categories 
	Refined categories 
	Final themes 
	Core concepts 

	Personal perceptions of feedback and teaching practice 
 
	· Previous feedback experiences 
· Teaching background 
· Previous feedback training 
· Previous knowledge of SRL and/or BPF 
· Sporting experiences 
· Ward teaching experiences 
· The type of feedback 
· Feedback seeking 
· Feedback training 
· Perfect feedback situation 
	Personal philosophy on feedback 
 
Feedback giving practices Previous experiences affecting practice 
 
What feedback is like in clinical skills education 
 
Pressures on giving feedback 
Enablers for feedback 
	Factors affecting perceptions and beliefs about feedback in clinical teaching and learning

Factors affecting feedback giving (affordances - help and hinder)

Satisfaction of use - technique

Educator's reflections and plans for future practice

Contradictions and differences in experience, background, and role impacting upon practice
	Conceptualisations of feedback which inform/influence   practice

Factors influencing the feedback interaction

Impact of the feedback techniques on current and future practice

Differences between novices and experiences teachers

	Educator response to the feedback techniques 
	· Level of comfort using feedback 
· Challenges in using the techniques 
· Contextual relevance 
· Learner reactions 
· Peer support in teaching 
· Modifications, adherence and use over time 
· Training and data collection 
	Perceived ease of use 
 
Acceptability 
 
Usefulness 
 
Effects of the study process 
 
Perceived learner response 
	
	

	Making sense of the techniques 
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	ID
	Condition
	Sex
	Ethnicity
	Experienced/novice
	Interview duration

	SRLF Exp - 1
	SRLF
	M
	White - German
	Experienced
	00:47:31

	SRLF Exp - 2
	SRLF
	F
	White, British
	Experienced
	00:41:40

	BPF Exp - 3
	BPF
	F
	White, British
	Experienced
	00:38:26

	SRLF Exp - 4
	SRLF
	F
	White, British
	Experienced
	00:42:17

	BPF Exp - 5
	BPF
	M
	White, British
	Experienced
	00:48:54

	BPF Exp - 6
	BPF
	F
	White, British
	Experienced
	00:34:22

	SRLF Nov - 1
	SRLF
	F
	White, British
	Novice
	00:43:05

	SRLF Nov - 2
	SRLF
	F
	White, British
	Novice
	00:40:15

	SRLF Nov - 3
	SRLF
	F
	White, British
	Novice
	00:38:54

	BPF Nov - 4
	BPF
	F
	White, British
	Novice
	00:49:36

	SRLF Nov - 5
	SRLF
	M
	White, British
	Novice
	00:49:52

	BPF Nov - 6
	BPF
	M
	Asian or Asian British - Indian
	Novice
	00:36:52

	BPF Nov - 7
	BPF
	M
	White, British
	Novice
	00:43:04
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Minerva announcement – 26/10/16

Medical Education Research – How do you self-direct your learning?

Dear Phase 2a Students,
My name is Billy Bryan and I am a final year PhD student in medical education, supervised by Prof. Murdoch Eaton. We are conducting a research study on how students self-direct their learning. As part of this, we are testing a survey tool to measure some of the ways you approach learning and would like to ask you to complete this during an upcoming lecture.
We will be giving the survey out during your lecture 31/10 at 9am and collecting them back in at 11am. There will be further information on the day and if you are okay with participating, we will provide the questionnaire for you to complete.
For more information now please see the attached information sheet.
If you have any questions/concerns at the moment please contact us using the following details.
Email: bjbryan1@sheffield.ac.uk - OR - Email: d.murdoch-eaton@sheffield.ac.uk 
Thank you for reading this.
Billy Bryan


Self-regulated learning study: Information sheet - 29.09.17Return address:
The Medical School, University of Sheffield Beech Hill Road Sheffield, S10 2RX






You are invited to take part in a study to explore self-regulated learning (SRL) strategies in medical undergraduate students. This project is part of a larger doctoral research project which has explored how SRL strategies change over time and in response to different feedback.

Aim of this study:
For this study, we aim to measure the SRL capacity of medical undergraduate students to understand how early years students self-direct their learning. We also wish to further develop the short self-regulation questionnaire (SSRQ) which is a tool that assesses SRL.

Your role:
 To investigate this, we would like you to complete the questionnaires attached to this sheet that measure learning strategies. You will also complete the demographic questions that are attached. To assess SRL in relation with other factors, we will access results from your end of phase exams. 

How the data will be used:
Any data we collect from you will be anonymised in reports and used only for research purposes. The data would then be immediately destroyed, if analysis and anonymization has already taken place then this will not be possible, but all original records will be destroyed. This research will form a doctoral thesis and may be published in peer reviewed journals.

If you agree to this data being collected, please complete the questionnaire attached this sheet and sign using your student registration number on the final page of the questionnaire. 
Thank you for reading this information sheet. Please keep this for your records.If you have any questions or complaints about this research project please contact:
Mr. Billy Bryan – bjbryan1@sheffield.ac.uk  or Prof. Deborah Murdoch-Eaton - d.murdoch-eaton@sheffield.ac.uk



Consent statement

· I understand that completion of this form and questionnaires, using my student number, is indication of my willingness to participate in this study.
· I confirm that I have read and understood the information sheet dated 29/09/16 explaining the research project and I have had the opportunity to ask questions about the project.
· I understand that I am free to withdraw from the study at any time without giving any reason and without there being any negative consequences. In addition, should I not wish to answer any particular question or questions, I am free to decline.  
· I understand that my responses will be kept strictly confidential. I give permission for members of the research team to have access to my anonymised responses. I understand that I will not be identified or identifiable in the reports that result from the research.  

Monitoring questions
[image: ]

Please complete both questionnaires and sign using your student registration number if you wish to participate in this study and consent to the above statement.



[bookmark: _Toc500319488]Appendix 17. Ethical approval – Amendment Confirmation.
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From: Liz Williams [mailto:e.a.williams@sheffield.ac.uk] 
Sent: 28 September 2016 16:06
To: 'Paula Blackwell' <paula.blackwell@sheffield.ac.uk>
Subject: RE: Additional approval for application 005055

Dear Paula,
This is definitely a minor amendment and can be approved.  
Please put my decision on file.
Many thanks,
Liz

Dr Liz Williams
Senior Lecturer in Human Nutrition
Principal Medical School Ethics Contact
Human Nutrition Unit
Department of Oncology & Metabolism
GU29
Beech Hill Road
Sheffield
S10 2RX
Tel: 0114 215 9065
Fax: 0114 271 1863

From: Paula Blackwell [mailto:paula.blackwell@sheffield.ac.uk] 
Sent: 27 September 2016 08:46
To: 'Liz Williams'
Subject: FW: Additional approval for application 005055

Hi Liz

Can you take a look at Billy’s email below regarding ethics application 005055.

Can you let me know if you think this is minor amendment or does it need to go through the full review process again?  If you prefer, I can send it on to the lead reviewer (Tom Farrow) for the original application for him to make this decision.

Looking forward to hearing from you.

Best wishes

Paula  

Paula Blackwell
Postgraduate Research Admissions Administrator
K126
University of Sheffield Medical School
Beech Hill Road
Sheffield S10 2RX
Tel: +44 (0)114 21 59570
Fax: +44 (0)114 271 3892

From: Billy Bryan [mailto:bjbryan1@sheffield.ac.uk] 
Sent: 26 September 2016 17:39
To: Paula Blackwell <paula.blackwell@sheffield.ac.uk>
Subject: Additional approval for application 005055

Hello Paula,

I am writing to you regarding application 005055. I am seeking additional approval for further data collection.

I am looking to collect questionnaire data for first and second year medical students using the same methods and tools to validate the questionnaire tool. The additional approval is to collect this data from the new participants in the same way as the original ethics form stipulates.

I have included the information sheet, consent statement, and questionnaire materials.

Please let me know if there is any more information i need to provide.


Best wishes,

Billy Bryan

PhD Student - Medical Education
Students' Union Trustee & PGR Councillor
Medical PG Society
Postgraduate Careers and Employability Officer

Faculty of Medicine, Dentistry and Health.
The Medical School, University of Sheffield,
Beech Hill Road, Sheffield S10 2RX, UK
Working Hours: Mon - Fri 9:00am - 5:00pm
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Sample recruitment email – focus groups

Dear Student,

Following my previous email to you with updates on the feedback project, I'd like to invite you to a focus group session along with your colleagues on attachment.

The point of this focus group is to discuss how you engage with the learning whilst on placement and how well clinical skills teaching prepared you for it. It will last around 45-60 minutes and will be chaired by me (more info attached).

This session will be in the next few weeks at the *hospital*. Please indicate your availability on the Doodle poll: http://doodle.com/poll/n9n455nt8a8b82rc and I will be in touch with a final date and time ASAP.

Your placement supervisor has been informed that this session will take place, so they won't think you're running off!

I will bring along plenty of snacks as a thank you for coming!

Best wishes,

Billy Bryan

PhD Student - Medical Education
Students' Union Trustee & PGR Councillor
Medical PG Society Co-Chair
Postgraduate Careers and Employability Officer

Faculty of Medicine, Dentistry and Health.
The Medical School, University of Sheffield,
Beech Hill Road, Sheffield S10 2RX, UK
Tel: 0114 2157032 or extension: 57032
Mobile: +44 (0)7507891960
Working Hours: Mon - Fri 9:00am - 5:00pm



Information Sheet – Hearing the Feedback Message Return address:
The Medical School, University of Sheffield Beech Hill Road, Sheffield, S10 2RX



Dear Student,

You are invited to take part in a study to investigate the effects of different types of feedback on clinical skills performance and learning strategies in second year medical undergraduate students. 

This study:
You may recall participating in the early part of this study by filling in questionnaires. We have analysed this data and are now looking to understand your interpretation of the feedback you received in phase 2A clinical skills sessions. This is to find out how it has impacted your learning strategies and clinical skills practice whilst on placement. 
Your role:
If you decide to take part, you will attend one 45-60 minute focus group while on placement in July 2016; the purpose of the session is to explore your experiences of feedback and clinical skills learning since starting phase 2a. We will explore whether you thought the feedback you received was useful or not and how it impacted upon your learning in different clinical situations and environments. 

We may also invite you to take part in an interview in Sept/Oct 2016. The purpose of this is to get a more in-depth perspective of your feedback experience. This interview can take place at the medical school or at your clinical attachment location according to your preference and will last approximately 30-40 minutes. These sessions will be audio-recorded, any data we collect from you will be anonymised in reports and used only for research purposes. This research will form a doctoral thesis and may be published in peer reviewed journals.

Finally, if you wish to take part in this study please inform the researcher via email or choose a date to attend. You will be contacted regarding the date and times of focus groups and interviews as soon as possible.

Thank you for reading this information sheet. Please keep this for your records.


	Title of Research Project: Hearing the feedback message
Activity: Focus group
Name of Principle Investigator: Billy Bryan
Please initial the adjacent boxes.

1. I confirm that I have read and understand the information sheet 
dated 05/07/16 explaining the above research project
and I have had the opportunity to ask questions about the project.
2. I agree not to divulge resources specific to this research to students who do not participate to ensure research integrity and confidentiality.
3. I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason and without there being any negative consequences. In addition, should I not wish to answer any particular question or questions, I am free to decline.  
4. I understand that my responses will be kept strictly confidential.
I give permission for members of the research team to have access to my anonymised responses. I understand that will not be identified or identifiable in the report or reports that result from the research.  
5. I give consent for sound recordings to be collected.  I confirm that the purpose for which the material would be used has been explained to me in terms that I have understood and I agree to the use of the material in such circumstances.  I understand that if the material is required for use in any other way than that explained to me then my consent to this will be specifically sought.
6. I agree for the data collected from me to be used in future research.

7. I agree to take part in the above research project.

________________________	________________      ________________
Name of Participant	Date	Signature
(or legal representative)

_________________________	________________         __________________
 Lead Researcher	Date	Signature
To be signed and dated in presence of the participant
Lead researcher – Billy Bryan: bjbryan1@sheffield.ac.uk
Main supervisor – Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
	


Informed consent form – focus groups


Demographic Questionnaire

This questionnaire aims to collect simple demographic information for research purposes only. Your responses will be confidential and kept under the same secure conditions as other data in this study. You do not have to complete this questionnaire and there will be no negative consequences if you do not.
[image: ]






Sample interview recruitment email

Hello,

I hope you're enjoying your second placement at the *hospital* so far. As I mentioned in my email to you last week, I am looking to do individual interviews next week (12/09-16/09) to explore how you use learning and working strategies whilst on placement.

Depending on your ward/department/hospital you will no doubt be doing lots of different things compared to your colleagues. I want to understand the thought processes behind what you do on a typical placement day (even if your activities are structured by others). 

Apart from the actual 45 min interview itself, all you would have to do is fill in a simple One-Day Diary via an easy-to-use google form. I will send this to you when we have a date and time set with more info. In total, it's about an hour of your time. As you are in the *hospital*, I can come to you in the hospital, or we can meet somewhere else that suits you.

If you would be happy to do this, please give the info sheet a read and select a day and time next week which is best for you from the doodle poll link below. I will then send you the google form with the diary and some further guidance.

http://doodle.com/poll/d5y2skwtt4izzdyr

If you are not available next week I will be sending another poll around while you are on CA3.

Your placement supervisors are aware of the project so don't worry about getting in trouble for running off for an hour!

Best wishes,

Billy Bryan

PhD Student - Medical Education
Students' Union Trustee & PGR Councillor
Medical PG Society
Postgraduate Careers and Employability Officer

Sample confirmation email and sending of resources

Hello *student name*,

Thank you for letting me know your availability. I can confirm that our interview will be 3pm-4pm on Monday 12/09 at the *interview location*. Please make your way to reception and I will meet you there.

Please complete the one-day diary before our interview by accessing it here: https://goo.gl/forms/0SJVDdTI6WscxT4p2 

As we are meeting on Monday, I would recommend that you use the diary to record today's or tomorrow's events on placement. If you have any questions please let me know.

Thank you very much, see you there!

Best wishes,

Billy Bryan

PhD Student - Medical Education
Students' Union Trustee & PGR Councillor
Medical PG Society
Postgraduate Careers and Employability Officer


Return address:
The Medical School, University of Sheffield Beech Hill Road, Sheffield, S10 2RX


Information Sheet – Hearing the Feedback Message 

Dear Student,

You are invited to take part in a study to investigate the effects of different types of feedback on clinical skills performance and learning strategies in second year medical undergraduate students. 

This Study:
You may recall participating in the early part of this study by filling in questionnaires or by participating in focus groups. We are now looking to further explore your experiences on a personal level using a diary interview. This is to find out how you employ learning and working strategies whilst on placement. 

Your Role:
One-day diary
If you decide to take part, you will be sent a link to an online form where you can complete a one-day diary reflecting upon one of your days on placement. We ask that you complete this diary either at the end of the day you have chosen to record, or as soon as you can the next day so not to forget or misremember the events. However, we are not strict with this and it will not affect your participation in the study if you do not follow this recommendation. More details of how to complete this diary are on the online form which will be sent to you.

Interview
You will then attend an interview in Sept/Oct 2016. The purpose of the session is to explore your experiences of using learning strategies and feedback on placement. We will explore what strategies you find useful and how feedback impacts upon your learning in different clinical situations and environments. The purpose of this is to get a more in-depth perspective of your experience. 
This interview can take place at your clinical attachment location, or the medical school according to your preference, and will last approximately 30-40 minutes. The session will be audio-recorded, any data we collect from you will be anonymised in reports and used only for research purposes. This research will form a doctoral thesis and may be published in peer reviewed journals.

Finally, if you wish to take part in this study please inform the researcher via email and/or choose a date to attend. 

Thank you for reading this information sheet. Please keep this for your records.
	Title of Research Project: Hearing the feedback message
Activity: Day reconstruction diary and Interview
Name of Principle Investigator: Mr. Billy Bryan
Please initial the adjacent boxes.
1. I confirm that I have read and understand the information sheet 
dated 31/08/16 explaining the above research project
and I have had the opportunity to ask questions about the project.
2. I agree not to divulge resources specific to this research to students who do not participate to ensure research integrity and confidentiality.
3. I understand that my participation is voluntary and that I am free to withdraw at any time without giving any reason and without there being any negative consequences. In addition, should I not wish to answer any particular question or questions, I am free to decline.  
4. I understand that my responses will be kept strictly confidential.
I give permission for members of the research team to have access to my anonymised responses. I understand that will not be identified or identifiable in the report or reports that result from the research.  
5. I give consent for sound recordings to be collected.  I confirm that the purpose for which the material would be used has been explained to me in terms that I have understood and I agree to the use of the material in such circumstances.  I understand that if the material is required for use in any other way than that explained to me then my consent to this will be specifically sought.
6. I agree for the data collected from me to be used in future research.
7. I agree to take part in the above research project.

________________________	________________      ________________
Name of Participant	Date	Signature
(or legal representative)

_________________________	________________         __________________
 Lead Researcher	Date	Signature
To be signed and dated in presence of the participant
Contact details:
Lead researcher – Billy Bryan: bjbryan1@sheffield.ac.uk
Main supervisor – Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
	


Informed consent form

Sample member checking form from student interviews
Interview Summary

This summary details the main points of the interview as has been transcribed and interpreted by the interviewer. The purpose of sending this to you is to check the interpretation is a true record from your perspective. Please add comments to the box at the end; these comments can be anything from corrections to general reactions to the experience, there are no right or wrong answers and any thoughts are encouraged.

Please send this document back with added comments. If you feel this account is an accurate representation and do not wish to comment, please reply to confirm this. Feel free to email with any questions.

Researcher summary:




Comments/thoughts/reactions:






















Thank you for your comments.

Please return to: bjbryan1@sheffield.ac.uk
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Appendix 19. Participant Demographics – Focus Groups and Interviews.
	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	1
	00:48:00
	7
	20.98
	Male: 3
	White - British: 6
	BPF

	
	
	
	
	Female: 4
	Chinese: 1
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	2
	00:47:36
	14
	21.32
	Male: 7
	White - British: 12
	SRLF

	
	
	
	
	Female: 7
	Asian or Asian British Indian: 2
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	3
	01:00:05
	11
	20.85
	Male: 4
	White - British: 10
	BPF

	
	
	
	
	Female: 7
	Asian - other (Malaysian): 1
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	4
	00:52:05
	7
	20.76
	Male: 1
	White British: 5
	SRLF

	
	
	
	
	Female: 6
	Asian or Asian British Indian: 1
	

	
	
	
	
	
	White - other (Canadian): 1
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	5
	00:47:35
	7
	21.03
	Male: 2
	White - British: 4
	SRLF

	
	
	
	
	Female: 5
	Chinese: 2
	

	
	
	
	
	
	Mixed other (mixed white and Asian): 1
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	6
	00:37:54
	3
	21.05
	Male: 2
	White - British: 2
	BPF

	
	
	
	
	Female: 1
	Chinese: 1
	

	
	
	
	
	
	
	

	Focus group number
	Focus group duration
	Total number
	Average age
	Gender
	Ethnicities
	Feedback group

	7
	00:45:40
	8
	20.71
	Male: 2
	White - British: 7
	SRLF

	
	
	
	
	Female: 6
	Asian or Asian British Pakistani: 1
	



Demographics - Focus groups


	ID
	Age
	Diary
	EAI score
	Cond.
	SRL Score
	Sex
	Ethnicity
	Change in SRL score
	EAI supervisor
	Interview duration
	Placement number

	G2 - 2
	21
	Yes
	High
	SRLF
	High
	Male
	White - Irish
	High
	Foundation doctor
	00:39:23
	2

	G2 - 1
	20
	Yes
	Med
	SRLF
	High
	Female
	White - British
	High
	Consultant
	00:32:37
	2

	G4 - 1
	21
	Yes
	Med
	SRLF
	High
	Female
	White - other
	Low
	Registrar
	00:33:59
	2

	G6 - 1
	23
	Yes
	Low
	BPF
	High
	Female
	White - British
	High
	Foundation doctor
	00:45:39
	2

	G7 - 2
	21
	No
	High
	BPF
	low
	Female
	White - British
	Low
	Consultant
	00:36:42
	3

	G1 - 2
	21
	Yes
	High
	SRLF
	low
	Female
	White - British
	High
	Foundation doctor
	00:38:25
	3

	G5 - 2
	20
	Yes
	Low
	BPF
	low
	Female
	White - British
	High
	Consultant
	00:41:16
	2

	G4 – 2
	22
	Yes
	High
	SRLF
	High
	Female
	Asian - other - Malaysian
	Low
	Foundation doctor
	00:29:29
	2

	G7 – 1
	20
	Yes
	Med
	BPF
	low
	Female
	White - British
	Low
	Consultant
	00:45:12
	2

	G8 - 2
	20
	Yes
	Low
	BPF
	high
	Female
	White - British
	Low
	Consultant
	00:36:29
	2

	G3 – 1
	20
	Yes
	Med
	SRLF
	low
	Female
	Asian or Asian British Indian
	low
	Registrar
	00:28:43
	2

	G3 – 2
	20
	Yes
	High
	SRLF
	low
	Male
	White - British
	Low
	Foundation doctor
	00:42:39
	3

	G8 – 1
	21
	Yes
	Low
	BPF
	High
	Male
	Asian or British Pakistani
	Low
	Consultant
	00:23:00
	3

	G1 – 1
	21
	Yes
	Low
	SRLF
	low
	Male
	White - British
	High
	Consultant
	00:40:05
	3

	G5 – 1
	20
	No
	Med
	BPF
	low
	Female
	White - British
	High
	Foundation doctor
	00:38:31
	3

	G6 - 2
	20
	Yes
	Med
	BPF
	High
	Female
	White - British
	High
	Consultant
	00:34:28
	2




Demographics - Student interviews

[bookmark: _Toc429988516]Appendix 20. Stratified Sampling Frame for Focus Groups and Interviews.SRLF condition
Largest –
Upper third
Smallest –
Lower third
High
Low
High
Low
Sampled by change in SSRQ (low/high)
Sampled by SRL score (high / low)

Focus groups
6-8 participants each
Interviews – 
8 participants
Randomly allocated into focus groups and interviews
BPF condition
Largest –
Upper third
Smallest –
Lower third
High
Low
High
Low
Sampled by change in SSRQ (low/high)
Sampled by SRL score (high / low)

Focus groups – n=2
6-8 participants each
Interviews – 
8 participants
Randomly allocated into focus groups and interviews


[bookmark: _Toc500319492]Appendix 21. Topic Guide – Focus Groups.

Focus Group Guide – Students
	
Purpose:

To explore how the different methods of giving feedback during clinical skills teaching has impacted upon students’ learning strategies in the clinical learning environment.

Objectives:

5. To understand how students received, understood, and used the feedback they received in clinical skills training on their clinical attachments.
6. To discover how their learning strategies have been impacted upon by the different ways of giving feedback in clinical skills training.

Research questions:

9. How have the different ways of giving feedback affected learning strategies in students on CA?
10. How have the different ways of giving feedback impacted upon feedback conceptualisations and behaviours?
11. How and for whom do the different ways of giving feedback affect learning strategies in clinical learning?
Methodology:

Critical realism – who does this work for and why? How does it work? Differences between people? What is the nature of the phenomenon? How do social and institutional norms/cultures/contexts affect how feedback is understood and used in the short and longer-term? What are the affordances which impact these perceptions and interpretations?

The Participants:

These students have participated in both questionnaire iterations and received either type of feedback during the intervention phase. They are largely homogenous in that they are at the same learning stage, similar clinical experience, and age. They will be on their first clinical attachments so will be learning at similar rates as others in their year group. They have almost two years’ experience of medical school learning. 

Their thoughts must be structured in terms of recalling clinical skills teaching and feedback as well as other learning experiences where they have used the feedback, including on placement.

They will likely be motivated to speak about their thoughts and feelings about their experiences on attachment if they have particularly strong opinions. They agreed to participate in the study so it can be assumed they have some interest in expressing their views. It is important to set expectations which outline that the session is not about providing feedback on how placements work, it’s how they work on placement.

I have observed them at all stages very closely and have had some contact during the delivery of the intervention. They may be nervous as to how I might conduct the interview e.g. a run-down of what I saw them do almost like a performance review. The relationship we develop will likely be quite business like given the short time I have spent with them and the relatively low credibility I have to them in terms of my role in the school. I must be purposeful in my approach to lessen this and tap into the group consensus.

Topics

Acceptability, perceived ease of use and usefulness of the intervention: how the participant viewed their experience of the intervention in terms of these variables. 

Conceptualisations of Feedback in medical education: attachments and clinical skills specifically – This aims to tap into their perceptions of what feedback is. Much like the line of questioning for clinical skills tutors. Their conceptualisations of feedback and how they may have changed as a result of the study. 

Learning strategies in clinical skills – this is about how they approach tasks, skills, competencies, and behaviours in clinical environments. This can relate to any activity inside and outside the clinical environment as long as it is focused on clinical learning. These could be preparatory or reflective as well as what happens during clinical time. I will also aim to find out what affects these strategies. 

(Runs heavily into the next theme)

Interplay between feedback and learning strategies on clinical attachment – this topic aims to understand how clinical skills training and preparation has affected their current and future learning strategies, with a focus on the way feedback was given. 

Facilitator guidance notes:

· Ask about hypothetical examples or vignettes.
· Ask about specific things they have done.
· Use stimulated recall.
· Ask for elaboration.
· Ask about opposing ideas.
· *Ask if their rationale is all-encompassing.* contextually universal?
· Ask about other influencing conditions.
· Ask probing and follow-up questions.

Data collection methods

· Audio recorder x 2 (Dictaphone)
· Note taking - observations
· Duration: 1 hour


Introduction: 

First of all I would like to thank everybody for coming along to this focus group today! 

Hopefully you have all received the information sheet that outlines the purpose and design of this research as well as your role in it. 

Today, I would like to explore the feedback you have had during clinical rotations, how you have engaged with your learning during this placement, and to what extent the clinical skills teaching and aligned feedback within those sessions in SFH have prepared you for your placements.

I am here today purely in a facilitator role i.e. I am here to facilitate the discussion and help gain some insight into the questions I will put to you today. 

I anticipate on splitting today’s session into two parts; firstly to discuss your views and perceptions of how you engage with the learning on attachment and then to discuss your thoughts on the impact of feedback you received in the clinical skills sessions you had at SFH.

The questions I ask will be open ended; you can tell me your views and experiences in your own words. 

Before we begin I would like to go through a few ground rules:
Ground Rules
· The discussion today will be audio taped using two devices and then transcribed as mentioned in the information sheet and consent form. I would like to take this opportunity to remind you again that all information given today will remain confidential and all data will anonymised.
· Please ensure that only one person is speaking at one time.
· There are no right or wrong answers; I am here today to gather your views and experiences. 
· Please respect other’s points of view. 
· And please remember participation is voluntary therefore you may withdraw at any time, if there are any questions you feel uncomfortable with answering then please feel free to decline. 
· If you have any questions at any point please feel free to ask.
Are you all ready to proceed?

Focus group begins


Recording equipment turned on.


Introductory questions:

· Can you all please introduce yourselves by your first names and the number you have been given for me to understand who is speaking during transcription? 
· Can you give me a brief description of what a typical day on attachment might be like?





























Topical questions: Conceptualisations of feedback (generally) - attachments and clinical skills specifically
This aims to tap into their perceptions of what feedback is. Much like the line of questioning for clinical skills tutors. Their conceptualisations of feedback and how they may have changed as a result of the study. 

To start, I’d like to ask you all a few questions about your thoughts and feelings on feedback when it’s on your performance. Try not to think just about the feedback from supervisors and teachers, but from other HCP’s, peers, patients, tutors etc. generally.
· How important is feedback in your learning?
· What makes for the best and worst feedback?
· What affects whether feedback is useful or not useful?
· Can you give me any typical examples of when this has happened?
· What do you recognise as feedback?
· Can you think of any examples?
· What affects your understanding of feedback?
· What do you usually do with feedback once you get it?
· What was feedback like in clinical skills training?
· What is feedback like during clinical attachment?
· How is it different or the same as the kinds of feedback you were getting before?
· How does do your perceptions of the feedback differ depending on who gives it? 
· Introduce scenario if the question isn’t received well: how does getting feedback on a clinical skill from a consultant differ from feedback given by a patient or a peer?
· Who do you recognise as your teachers? Or those whom you expect feedback from?
Additional questions (if needed):
· To what extent do you seek feedback on your performance?
· Have you always had the same view on feedback?
· Where do you think those came from?

Topical questions: Learning strategies in clinical skills

This is about how they approach tasks, skills, competencies, and behaviours in clinical environments. This can relate to any activity inside and outside the clinical environment as long as it is focused on clinical learning. These could be preparatory or reflective as well as what happens during clinical time. I will also aim to find out what affects these strategies. 

Moving on from that, I’d like to talk about how you approach the learning on clinical attachments.

· I understand that for most of you this will be your first attachment but can you explain how you prepared for your clinical attachments?
· Prompt if needed: Did you do any prior reading/chat to older students/chat to teachers/make a plan/look at the attachment handbook/brush up on clinical skills?
· How does this preparation differ to how you prepared for other learning experiences at medical school?
· Where does that approach come from? Why would you do it that way?
· How do you approach the learning whilst on clinical attachments?
· Prompt if needed: do you monitor your progress in any way? How do you know you’re on track? Etc.
· Is that how you would normally approach learning at medical school?
· Where does that approach come from? Why would you do it that way?
· Looking back on your experiences so far on attachment, how do you usually reflect on them? If at all?
· Prompt if needed: Do you ever try to make improvements for the next time you attempt something? Do you know why things went wrong/right? How do you judge your approach?
· How appropriate are those approaches to the learning you’re experiencing and doing now?
· If so/if not, why do think that?

Topical questions: Interplay between feedback and learning strategies on clinical attachment – this topic aims to understand how clinical skills training and preparation has affected their current and future learning strategies, with a focus on the way feedback was given.

Let’s move onto how clinical skills teaching and learning has impacted upon the way you approach the learning on attachment.

· How useful is the clinical skills training you received at the start of Phase 2A at SFH for what you do now on attachment? 
· Why do you think that is?
· Apart from the procedural skills you were taught (i.e. venepuncture, history taking etc.) what else did you take forward from that teaching?
· Let’s revisit feedback again, how has the feedback you received during that training affected the way you approach learning both in general and on attachment?
· What about the feedback do you think caused that?
· Who was it that gave that feedback? Follow up
· What are you doing differently now that you wouldn’t have done before you received that feedback?
· How does the feedback you received during skills training differ to the feedback you receive on attachment?
· Can you explain why you think that?
· What effect does that have on you?
· Did you ever speak to other students about the feedback you received in clinical skills?

Closing questions:Additional questions (if needed):
· How has receiving feedback in the way impacted upon how you plan to use feedback in the future?
· If so/if not, why do think that? 


Considering everything we’ve spoken about, I’d like to ask a few questions about your final thoughts on feedback and your experiences on the course this year.

· What factors/moments/experiences/things has had an impact on how you approach your learning at medical school? OR During your time at medical school, has there ever been anything significant which has changed the way you approach your learning?
· Based on all our talk about feedback and learning strategies, what do you think is the best way of getting feedback at your specific stage of learning?
· How has your approach to feedback and your feedback needs changed as you have become more experienced learners, is this happening already? Can you recognise a change either in how you recognise, use, or seek out feedback?

Procedural:
· Do you have anything else you would like to add before we finish?
· Would you like to clarify or correct anything?
· Would you like to ask me anything?
· Are there any comments you would like to remove from this interview recording?
· Would you mind completing a short demographic questionnaire? You do not have to do this but if you do it will be kept confidential and secure only used for research purposes.


Interview concludes


Facilitator thanks the participants for their time. They are reminded that their data will be anonymised in reports and that they are still free to withdraw their data at any time up until publication.




[bookmark: _Toc500319493]Appendix 22. Day Reconstruction Diary.

The Day Reconstruction Diary

Page 1
First Name:
Surname:
What date will you be reflecting on in this diary?
______________________________

Page 2
Guidance
The purpose of this diary is to help us understand how you experience placement on a daily basis. It will help to inform and supplement our interview where we will explore your experiences in a more detailed way. On the next few screens we'd like you to reconstruct what your day was like, as if you were writing in your diary. This is split into morning, afternoon, and evening – followed by a final summary.

As you write, it might be helpful to think about certain events as small episodes which you narrate. Try to think about what you did, why you did it, where you were, who was there, and what the outcomes were.

We ask that you complete this diary either at the end of the day you have chosen to record, or as soon as you can the next day so not to forget or misremember the events of the day. However, we are not strict with this and it will not affect your participation in the study if you do not follow this recommendation to the letter.
Page 3
Please provide a record of your activities and reflections for the Morning (from when you woke up until just before lunch time)
Think about what you did, the decisions you made and why, what you were thinking at the time?

Page 4
Please provide a record of your activities and reflections for the Afternoon (from lunchtime up until just before dinnertime)
Think about what you did, the decisions you made and why, what you were thinking at the time?

Page 5
Please provide a record of your activities and reflections for the Evening (from dinnertime until just before you went to sleep)
Think about what you did, the decisions you made and why, what you were thinking at the time?

Page 6
What are your overall reflections on this day? 
________________________________________________________
How typical yesterday was for that day of the week (i.e., for a Monday, for a Tuesday, or so on). Compared to what that day of the week usually is like, yesterday was (please circle one)
1. Much Worse
2. Somewhat worse
3. Pretty typical 
4. Somewhat better
5. Much Better

Page 7 (confirmation screen)

Thank you for filling in this diary.
You may decide that some these reflections are worth entering into your portfolio. You are welcome to do so but be sure to click “send me a copy of my responses” so that you receive your completed form in your emails.
You do not need to bring anything with you to the follow-up interview.


[bookmark: _Toc500319494]Appendix 23. Educational Alliance Inventory (EAI).
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Educational Alliance Inventory

Originally published as Appendix S1: supplementary material to

Telio S, Regehr G, Ajjawi R. Feedback and the educational alliance: examining credibility judgements and their consequences. Medical Education, 2016;50(9):933-942.

The following two pages include 36 items adapted from The Working Alliance Inventory (Hovarth et al,1989) .

The scale is designed to evaluate the quality of the Educational Alliance as experienced by the learner.

Participants should be asked to fill out all items based on a current or a very recent supervisory experience.


For scoring purposes, the following items should be reversed in their numeric value (such that 1=7 and 7=1) prior to calculating the score:

1, 3, 7, 9, 10, 11, 12, 15, 20, 27, 28, 29, 31, 33, 34


The EA “task” subscore is calculated on items: 2, 4, 7, 11, 13, 15, 16, 18, 24, 31, 33, 35

The EA “bond” subscore is calculated on items: 1, 5, 8, 17, 19, 20, 21, 23, 26, 28, 29, 36

The EA “goal” subscore is calculated on items: 3, 6, 9, 10, 12, 14, 22, 25, 27, 30, 32, 34


For more information or permission to use the scale, please contact Summer Telio at summertomaszek@gmail.com


© Summer Telio


Adapted from:

Horvath A, Greenberg L. Development and validation of the Working Alliance Inventory. Journal of Counseling Psychology. 1989;36(2): 223-233.

[bookmark: page2]Educational Alliance Inventory

Originally published as Appendix S1: supplementary material to
Telio S, Regehr G, Ajjawi R. Feedback and the educational alliance: examining credibility judgements and their consequences. Medical Education, 2016;50(xx):xxx-xxx..
Below is a list of statements about your relationship with your supervisor. Consider each item carefully and indicate your level of agreement by circling the number that best describes your relationship with your supervisor.
	
	
	Never
	
	
	Sometimes
	
	
	Always

	
	
	
	
	
	
	
	
	

	1
	I feel uncomfortable with my supervisor.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	2
	My supervisor and I agree on the things I will need to do to improve my learning.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	3
	I am worried about the outcome of this learning experience.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	4
	What I am learning with my supervisor gives me new ways of looking at clinical issues.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	5
	My supervisor and I understand each other.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	6
	My supervisor perceives accurately what my goals are.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	7
	I find what I am learning confusing.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	8
	I believe my supervisor likes me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	9
	I wish my supervisor and I could clarify the purpose of our time together.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	10
	I disagree with my supervisor about what I ought to get out of our time together.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	11
	I believe the time spent with my supervisor is not used efficiently.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	12
	My supervisor does not understand what I am trying to accomplish in our time together.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	13
	I am clear about my learning responsibilities.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	14
	The goals of this learning experience are important to me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	15
	I find what my supervisor and I are doing is unrelated to my learning goals.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	16
	I feel the things my supervisor addresses will help me accomplish my learning goals.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	17
	I believe my supervisor is genuinely concerned about my learning experience.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	18
	I am clear as to what my supervisor wants me to do during our time together.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	



[bookmark: page3]Educational Alliance Inventory (page 2)

Originally published as Appendix S1: supplementary material to
Telio S, Regehr G, Ajjawi R. Feedback and the educational alliance: examining credibility judgements and their consequences. Medical Education, 2016;50(xx):xxx-xxx..

Below is a list of statements about your relationship with your supervisor. Consider each item carefully and indicate your level of agreement by circling the number that best describes your relationship with your supervisor.
	
	
	Never
	
	
	Sometimes
	
	
	Always

	
	
	
	
	
	
	
	
	

	19
	My supervisor and I respect each other.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	20
	I feel that my supervisor is not totally honest about his/her feelings toward me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	21
	I am confident in my supervisor’s skills in teaching me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	22
	My supervisor and I are working towards mutually agreed upon learning goals.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	23
	I feel that my supervisor appreciates me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	24
	We agree on what is important for me to work on.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	25
	As a result of this teaching I am clearer as to how I might be able to meet my learning
	1
	2
	3
	4
	5
	6
	7

	
	goals.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	26
	My supervisor and I trust one another.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	27
	My supervisor and I have different ideas about areas where I need to improve.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	28
	My relationship with my supervisor is very important to me.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	29
	I have the feeling that if I do or say the wrong things, my supervisor won’t want to
	1
	2
	3
	4
	5
	6
	7

	
	work with me.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	30
	My supervisor and I collaborate in setting goals for my learning.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	31
	I am frustrated by the things I am doing in this learning experience.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	32
	We have established a good understanding of the kind of learning that would be good
	1
	2
	3
	4
	5
	6
	7

	
	for me to accomplish.
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	33
	The things that my supervisor is asking me to do don’t make sense.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	34
	I don’t know what to expect as the result of this learning experience.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	35
	I believe the way we are working with my learning needs is correct.
	1
	2
	3
	4
	5
	6
	7

	
	
	
	
	
	
	
	
	

	36
	I feel that my supervisor cares about me even when I don’t know the answers or
	1
	2
	3
	4
	5
	6
	7

	
	make mistakes.
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Interview Guide – Students
	
Purpose:

To explore how students engage with the learning on placement with particular reference to their learning strategies, and how they recognise, understand, and use the feedback they receive.

Objectives:

7. To understand how students received, understood, and used the feedback they received on clinical placement.
8. To discover how they use learning strategies to engage with the learning on placement.
9. To identify the learner’s personal conceptualisation of feedback in academic and clinical contexts.

Research questions:

12. To what extent do students recognise, understand, and use feedback on clinical placement?
13. What learning strategies do learners use whilst on placement to engage with the learning and the clinical context?
14. How have the learner’s feedback conceptualisations and behaviours changed from clinical skills training to placement?

Methodology:

Interpretivism – their view of the world is valid and unique
Critical realism – who does this work for and why? How does it work? Differences between people? What is the nature of the phenomenon? How do social and institutional norms/cultures/contexts affect how feedback is understood and used in the short and longer-term? What are the affordances which impact these perceptions and interpretations?

The Participants:

The student has participated in both questionnaire iterations and received either type of feedback during the intervention phase. They will be on their second or third clinical placement and will have some experience of performing clinical skills and procedures in practice. They have almost two years’ experience of medical school learning. 

Their thoughts must be structured in terms of recalling clinical skills teaching and feedback as well as other learning experiences where they have used the feedback, including on placement.

They will likely be motivated to speak about their thoughts and feelings about their experiences on attachment if they have particularly strong opinions. They agreed to participate in the study so it can be assumed they have some interest in expressing their views. It is important to set expectations which outline that the session is not about providing feedback on how placements work, it’s how they work on placement.

I have observed them at all stages very closely and have had some contact during the delivery of the intervention. They may be nervous as to how I might conduct the interview e.g. a run-down of what I saw them do almost like a performance review. The relationship we develop will likely be quite business like given the short time I have spent with them and the relatively low credibility I have to them in terms of my role in the school. I must be purposeful in my approach to lessen this and tap into the group consensus.

Topics


Conceptualisations of Feedback: attachments and clinical skills specifically – This aims to tap into their perceptions of what feedback is. Much like the line of questioning for clinical skills tutors. Their conceptualisations of feedback and how they may have changed as a result of the study. 

Learning strategies in clinical skills – this is about how they approach tasks, skills, competencies, and behaviours in clinical environments. This can relate to any activity inside and outside the clinical environment as long as it is focused on clinical learning. These could be preparatory or reflective as well as what happens during clinical time. I will also aim to find out what affects these strategies. 

Interplay between feedback and learning strategies on clinical attachment – this topic aims to understand how clinical skills training and preparation has affected their current and future learning strategies, with a focus on the way feedback was given. 

Facilitator guidance notes:
· Ask about hypothetical examples or vignettes.
· Ask about specific things they have done.
· Use stimulated recall.
· Ask for elaboration.
· Ask about opposing ideas.
· *Ask if their rationale is all-encompassing.* contextually universal?
· Ask about other influencing conditions.
· Ask probing and follow-up questions.
Data collection methods

· Audio recorder x 2 (Dictaphone)
· Note taking - observations
· Duration: 1 hour


Question guide

Introduction: 

First of all I would like to thank you for coming along to this interview today! 

You have received the information sheet that outlines the purpose and design of this research as well as your role in it. Was there anything you would like to talk to me about regarding this? 

Today, I would like to explore the feedback you have had during clinical placements, how you have engaged with your learning during them, and to what extent the clinical skills teaching and aligned feedback within those sessions in SFH have prepared you for your placements.

I am here to prompt and explore your thoughts. I may write notes as you speak or mark things off on my sheet, this is simply for me to keep tabs on what questions to ask and record any thoughts I have. 

I anticipate on splitting today’s session into two parts; firstly to discuss your dairy entry and your experiences of engaging with the learning on placement.

The questions I ask will be open ended; you can tell me your views and experiences in your own words. 

Before we begin I would like to go through a few ground rules:

Ground Rules
· The discussion today will be audio taped using two devices and then transcribed as mentioned in the information sheet and consent form. I would like to take this opportunity to remind you again that all information given today will remain confidential and all data will anonymised.
· There are no right or wrong answers; I am here today to gather your views and experiences. 
· And please remember participation is voluntary therefore you may withdraw at any time, if there are any questions you feel uncomfortable with answering then please feel free to decline. 
· If you have any questions at any point please feel free to ask.

Are you ready to proceed?



Interview begins


Recording equipment turned on.




Introductory questions:

· Can you please give me a brief overview of your clinical placements to this point?
· (if not answered) What is your current placement experience at the moment?
· What is your schedule at the moment day-to-day?
· Can you tell me about any other clinical experience you have had before these phase 2b placements? 
















Topical questions: The one day diary

First of all, (if they have done it) thank you for completing the diary I sent you. I’d like to ask you some questions about it to start.

· Can you give me a brief overview of the day in your own words now please?
· How typical were these experiences compared to what usually happens on placements?
· Why did you choose this day to reflect upon?
· Do you perceive your peers’ experience to be similar or different to yours?
· What was it like to fill in this diary?

Topical questions: Educational alliance

· When thinking about the people that give you feedback, what affects whether you accept it or not?
· What about a feedback giver makes them good at giving feedback?
· Does mutual trust play a part? What else might affect the relationship?
· What do you think that they think of you?
· How do these things change between feedback givers?
· How does this affect the future working relationship you have with them?

Topical questions: Conceptualisations of feedback

I’d like to ask you a few questions about your thoughts and feelings on feedback.

· How useful is feedback for you at the moment?
· What makes good and bad feedback?
· What are you using the feedback for? Do you seek feedback?
· What opportunities are there for getting feedback on placement?
· What do you usually do with feedback once you get it?
· What are your experiences of peer feedback?
· Do others ask you for feedback?




Topical questions: Learning strategies

· How do you usually prepare for placement?
· Is that how you always prepare?
· Do you ever have a plan or goals?
· How confident were you before you started?
· How are you preparing day-to-day?
· How do you usually keep track of your progress/performance each day? (suggest examples if they don’t offer any)
· How do you do this over the full 3 weeks?
· What kind of distractions are there day-to-day on the wards which make you alter your plans?
· Does your confidence levels play a part in this at all?
· How would you usually evaluate what you’ve done on placement?
· Why do you think those things went well or not? 
· Do you have any idea what you would do next time?











Closing questions:

Considering everything we’ve spoken about, I’d like to ask a few questions about your final thoughts on feedback and your experiences.

· If you could rewind time and start your placements this year again, would you change anything about what you did on them?
· What are the lessons learned from this experience that you would like to share with your colleagues?


Procedural:
· Do you have anything else you would like to add before we finish?
· Would you like to clarify or correct or remove anything?
· Would you like to ask me anything?
· Would you mind completing a short demographic questionnaire? You do not have to do this but if you do it will be kept confidential and secure only used for research purposes.






Interview concludes


Interviewer thanks the participant for their time. They are reminded that their data will be anonymised in reports and that they are still free to withdraw their data at any time. 

They are informed that they may fill in the diary again if they wish to.

They are told that the researcher may get in contact to follow up on any unclear points from the recording, this is also termed ‘member checking’. A one-page summary will be sent to the participant for their comments on accuracy and to give them an opportunity to remove comments and/or emphasise others.
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	Name
	Description
	Sources
	References

	Contextual and situational factors
	Instances where students describe influencing factors outside of themselves
	22
	132

	Simulation and authentic practice
	The similarities and differences between simulated and authentic practice
	14
	32

	social
	These include factors such as peer pressure or group influences on behaviour/perceptions
	7
	12

	transfer
	How learning has or has not transferred over time
	5
	11

	variability of placements
	Differences identified between placement experiences
	8
	11

	Workplace culture
	Descriptions of the workplace norms or expectations observed
	21
	63

	Integration
	Integration into the care team or ward environment
	6
	8

	Peers
	Any reference to peers
	22
	103

	Different experience to peers
	When students identified differing placement experiences to their immediate placement group colleagues (not those on other placements)
	10
	10

	Peer experiences
	Experiences of peer learning, usually explicit examples of this
	21
	33

	peer feedback
	References to specific peer feedback experiences or perceptions of peer feedback
	20
	38

	Practicing with peers
	Practicing examination material with peers
	13
	14

	similar experience to peers
	When students identify their experiences on placement with their placement colleagues
	7
	8

	Personal factors
	Factors associated with individualised motivations or behaviours
	23
	181

	giving feedback to others
	Any occasion where the individual students gives feedback
	5
	6

	Independence
	Read self-directed. References to self-determined activities with little to no outside guidance
	18
	37

	Learning priorities
	How students prioritise certain learning goals and the actions they take to satisfy them
	23
	97

	Exams
	Any reference to formal examinations (not to be confused with clinical skills examinations e.g. abdominal examination)
	18
	41

	stage of learning
	References to their specific level of learning or maturation on the medical course
	17
	41

	progression
	Personal progression over time. Examples of moving forward.
	11
	19

	Receiving, understanding, using feedback
	Multiple factors affecting the recognition, understanding, and use of feedback on placement.
	23
	537

	credibility
	Any reference to the credibility judgement of the feedback giver
	18
	39

	difference between feedback givers
	When comparisons are made between feedback givers
	21
	52

	Expertise of feedback giver
	Any reference to the knowledge or educational/professional level of the feedback giver
	13
	19

	Feedback acceptance
	When feedback is accepted and the factors influencing acceptance
	19
	48

	Feedback availability
	Opportunities for feedback on placement
	18
	45

	Feedback impact
	When reference is made to the resulting impact of given feedback
	14
	19

	Feedback preferences
	When students describe how they like to receive feedback
	21
	55

	Feedback recognition
	Descriptions of how students interpret feedback at the surface level and whether they deem it genuine feedback or not
	8
	18

	Feedback usefulness
	The assigned value of feedback in terms of its quality and usability
	19
	61

	Using feedback
	Example of when feedback is used after being given or its level of usability as in ‘feedback usefulness’
	16
	33

	filtering of feedback
	Any reference to applying a critical lens on received feedback
	21
	73

	categorising feedback
	Assigning feedback certain labels
	12
	15

	low filtering of feedback
	Specific instances of when feedback is accepted without judgement
	2
	2

	Questioning feedback
	When students spoke about challenging or questioning the feedback they received
	12
	15

	Testing feedback
	Examples of when students tested feedback by repeating the skill with the feedback or by verifying it with other people
	5
	6

	Importance of feedback
	How important feedback is deemed to be on placement
	20
	26

	multi-source feedback
	Descriptions of feedback from multiple sources
	3
	3

	Patient feedback
	Examples of feedback from patients on placement or PAE’s in teaching
	16
	23

	rejecting feedback
	Instances of when feedback was explicitly rejected and the reason why
	10
	22

	avoiding feedback
	Instances where students purposefully describe avoiding feedback opportunities
	2
	2

	Seeking feedback
	Feedback seeking behaviours
	17
	20

	Understanding feedback
	How feedback is interpreted when received
	6
	14

	Research factors
	Factors of interest to this specific research project which were inorganic to the conversations (operations etc.)
	23
	96

	Advice to others
	What advice students would give to others just about to start placement
	16
	16

	Day reflected upon
	The description of typical days on placement
	23
	26

	Choice of day reflection
	Why students chose that particular day to reflect upon
	3
	3

	Opportunity to re do the placement
	What students would do if they could repeat the placement
	16
	16

	Reflective diary
	Any reference to the reflective diary
	13
	13

	simulated clinical skills learning and teaching
	References to simulated clinical skills where the feedback methods were used
	7
	24

	student asking question
	Once instance of a student asking a question in a focus group to their colleagues
	1
	1

	Skills on placement
	References to skills on placement
	15
	26

	clinical skill example
	Specific clinical skills examples
	5
	7

	communication
	Communication skill mentioned, usually in terms of patients
	10
	16

	repeated practice
	Opportunities to re-do skills
	2
	2

	SRL Behaviours
	All references to SRL behaviours according to SRL theory used in this study
	23
	380

	Forethought
	The forethought phase of the SRL cycle
	23
	198

	Confidence
	Self-efficacy or general self-confidence
	22
	64

	Goal setting
	Setting and achieving goals
	11
	16

	motivation
	Levels of motivation towards certain tasks or goals
	14
	38

	Planning
	How students planned their days or progress towards their goals
	15
	23

	practical preparation
	Included preparing for travel etc. anything outside of mental preparation
	12
	12

	Preparing for placement
	General references to this as a catch all
	21
	26

	Reading up on the topic
	Pre-reading before placement or after being directed to do so after supervisor guidance
	16
	19

	Performance
	Performance phase of SRL cycle, behaviours considered as ‘during’
	23
	87

	Awareness
	Awareness of factors surrounding them which were social or environmental affecting their behaviours
	10
	17

	Monitoring
	Any performance or progress monitoring example
	23
	40

	Recording
	Making notes and keeping records of feedback and learning
	14
	27

	self-talk
	Examples of self-motivating with self-talk
	1
	1

	Visualisation
	Visualising skills or planning
	2
	2

	Self-reflection
	Final self-reflection stage of SRL cycle
	23
	95

	attributions
	Who is responsible for performance outcomes
	13
	15

	comparison to others
	Any comparison to others when evaluating their own performance
	19
	29

	Reflective practice
	Examples of reflecting upon their own practice
	13
	22

	Self-evaluation
	Explicitly evaluating their own performance and suggesting changes
	21
	29

	teacher-student interactions
	Any factor relating to the teacher-student relationships
	23
	242

	Comfort level
	How comfortable students felt with supervisors
	16
	42

	Knowledge of the student
	How much the student perceived the supervisor know about them and their stage of learning
	23
	52

	lack of support
	Any example of a lack of practical or emotional support
	2
	5

	Relatability
	When supervisors had relatable characteristics to the student
	16
	28

	Relationship with teacher or supervisor
	Any factor affecting the relationship. Relating to educational alliance
	21
	114

	perceived effort
	How much effort students perceived supervisors were making with their learning or integration into the department
	5
	18

	transactional
	Basic interactions with give/take notions
	5
	6

	Trust
	Any reference to levels of trust
	6
	11
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Contextual and cultural factors theme and subthemes.
	
	A
	B
	C
	D
	E
	F

	1 Characteristics of the learning environment
	Interviewer: why have you chosen to go to clinics?
G5 - 1: because I can actually see patients myself, I’ve got OSCEs coming up so going to theatre is of no benefit to me, I don’t speak to any patients, no communications skills to improve. It’s either sit or stand for two hours, or speak to some patients and get feedback on examinations which is helpful for me at this stage, it’s more like an overview I want than specific orthopaedic knowledge.
	FG7 - SRLF Student 4: it’s very evident that everyone is having a different experience but then again I think, over the next three years it will average out in terms of experience. It is interesting to see what people are doing but everyone is going to have different experience, that’s how it is on placement.
	G7 - 2: they knew me more, I didn’t feel like a waste of space and they didn’t act like I was either, I felt more appreciated by them. The F1s at Rotherham don’t even know who I am. At the RHH they were happy just to have me around, have a normal conversation about normal things, it felt like I was part of the team, they wanted to help me out, they understand that I have a lot to do, they encourage me to come to a teaching session with them because they thought it would be useful for me, they had my back. The ones at Rotherham don’t have my back.
	G5 - 2: When I’m in clinics they tailor the feedback because they ask what year we’re in and then they know what I need to learn and that’s really good. A lot of them will do that.
	G2 - 2: yeah but I missed my twilight teaching because I went to clinic instead because I thought it would be better. But I have the peer teaching buddy, I went to some sessions on that which is really helpful for sure. Say I haven’t done an examination I can go and do examinations in a structured way with them, ones I put off or have problems with, or ones I don’t have opportunity to do on the wards. And they are knowledgeable on the subject so can give good feedback.
	G3 - 2: I would make an effort to see my supervisor more, I would greet them and ask them for a timetable, to ask if I could come to clinic as well. Rather than hanging around on the wards sometimes I think I waste a lot of my time, standing there hoping something will happen. I’d encourage myself to be more proactive in that respect.





	
	G
	H
	I
	J
	K
	L
	M

	1 Characteristics of the learning environment
	G5 - 1: I’m definitely not just about going in and doing a certain number of examinations and going home. I do enjoy being on the ward but it’s a lot harder to get when on surgery. I don’t get to know a team, its different people every day, no one knows who I am so there’s no incentive to go back to the ward because I’ll have to reintroduce myself and find people to talk to. When on medical I go in everyday and go on the ward round, look at the notes, and its good practice for when I’m a future doctor post-OSCEs. 
	G4 - 1: oh my gosh it’s the most irritating thing, people tell you different stuff. It doesn’t seem to make a difference, it’s just some like it done a certain way. I need a strong filter.
	G6 - 1: you know what I was just saying about consultants showing me how they do examinations and I look at it in the book that night and I know that they are doing it differently to what I’ve been taught so I have to ignore that. 
	FG2 - SRLF Student 7: I’ve got one friend at Grimsby, she's saying that they're really keen to teach there so she’s taken a lot of bloods, numerous times a day and taken a lot of histories, she's always doing something. Some people are similar to us or some are saying that they're just standing around sometimes.
	FG1 - BPF Student 9: I think it’s quite good getting feedback from different people especially with examinations because people do it in different ways so you get a lot of information and you can work out what’s best for you
	FG2 - SRLF Student 2: one of our consultants who we’re assigned to, we’ve been here for a week and a half, we just saw him for the first time yesterday and when we introduced ourselves he said he’s not teaching and he won’t be there for the rest of the week. It just shows… we’re there dumbfounded, what are we supposed to do, we’re here to learn as much as we can, it’s difficult for us. It varies on the ward as well and the consultant. They could just reach out to us and it’d make a big difference.
	G1 - 1: when we do clinical skills here the patients know what we’re supposed to be doing so their feedback is similar to the doctor’s feedback whereas the patients on the ward don’t fully understand what we’re doing. 





	
	A
	B
	C
	D

	2 Workplace culture
	G3 - 1: There’s a norm where it’s rude to say certain things like “can I do this/that?” because it is the doctors job, I’m just there under his supervision, that’s how it is. We should be grateful for them letting us be there, we always have to say “thank you for having me today” which is fine and normal but I have to be careful to not tread on toes.
	G3 - 1: If I have a good team, a good consultant, a good interest in it then I’m more motivated to do things, I wouldn’t be scared to staple the skin or ask about things, I actually want to do that. It’s the environment.
	G3 - 2: since going on the ward round I’m more familiar with the patients and how the ward works. I can be more independent in that I can speak to patients by myself and I’ll ask if bloods need doing, go off and read some patient notes so generally getting more comfortable around the wards. When I’m on the ward for the first time I don’t know how things work and the etiquette, I don’t want to get in the way.
	FG7 - SRLF Student 7: you don’t realise when you start working in the NHS, things that you learn are ideals, same as when I worked in a care home with manual handling, it’s good to go by the book but the time pressures change how you do it which isn’t ideal but you get faster. We have to understand that they’re under a lot of pressure and they’ve done it so many times and know something when they see it so don’t need to do every test. With the OSCEs and the exams we have so little idea of what normal examinations look like and we need to see it more. 





	E
	F
	G
	H
	I
	J

	Authenticity - Sub-theme of  2 'workplace culture'
	FG4 - SRLF Student 3: I think the stuff we’re seeing is a lot more interesting than in lectures where we get the textbook thing whereas in real life that isn’t what you present with and you have to think on your feet what would you do in terms of tasks? What else would you look for? So every day you have something different and that’s really important to think about the variety of things you need to consider.
	FG5 - SRLF Student 7: the best feedback to get is on the wards, I think that even though the demonstrators can give you feedback it’s not going to be as good as the nurses because if you get a real patient and you run into problems and the feedback you get on how to get around it is a lot more useful. If you miss the vein or something on the dummies then it doesn’t matter but it matters more now here. Student 5: in clinical skills they teach you how to do it and when I got onto the wards I noticed that they never taught us how to do it if it goes wrong. The other day a vein started ballooning and I didn’t know what to do. If you’ve done it perfectly and get positive feedback, its fine at the time but it doesn’t help later on.
	FG7 - SRLF Student 4: it feels more real. The difference between simulation and what we do now is that we might potentially hurt someone. Student 6: I feel like I need it a lot more than I did before. Even in phase 1 and 2a I feel like I wanted a bit more feedback because you just sit your exam at the end of the year and that’s it so we don’t really know where we are, now I feel I get more here because it’s more skills based: communications, clinical skills, history taking skills, you can’t learn it from a book, you need someone telling you. The feedback matters more, there’s more agency to act upon it because we’re in real practical situations day-to-day.
	FG3 - BPF Student 1: The real life experience is so different to what we’re made to believe is a very accurate simulation and its distressing. Sarah: the feedback seems more important because we’re actually with patients. In I- 2SS if someone said “the next time you take bloods, do it this way” I would think “I’m not taking blood for a year so I’ll just think about that later” but now I might have to take blood in an hour or something so it is more important.
	FG1 - BPF Student 8: I feel like I’ve been completely retaught how to do it, the technique I was taught yesterday for venepuncture was pretty different to what was taught in clinical skills because it’s so different doing it on a different person, obviously the basic principles are similar but there’s tricks of the trade that people who have been doing it for years teach you that make it a lot more simple that I’ve found. It’s completely different. Student 7: there’s a difference between classroom stuff and real stuff, this is more real world. It’s all about the patient rather than us trying to learn a closed skill on a mannequin that doesn’t change.




	
	K
	L
	M

	Authenticity - Sub-theme of  2 'workplace culture'
	G2 - 2: Something I find is that I learned a lot about what a junior doctor does which is good because I learn it more and more as I see the day to day stuff. I didn’t see much of it in my last placement because it was surgical. Beyond the wards I could see what my job will look like in the next few years so finding out more about it was good. When I learn more then I can do more, they were also doing discharge letters and one of the juniors taught me to do it and then I could help him do that, sped his work along which I liked and also it helped me to know it. Sometimes I get the uncertainty of how I’m going to be a doctor in a few years, learning more about what that will look like will help me think about what area I want to go into. Certain attachments and things. Makes me feel more comfortable and useful.
	FG7 - SRLF Student 5: I think you have to go looking for it otherwise you won’t get it. 
Student 2: it’s different to medical school. In medical school they would try and give you feedback for absolutely everything and feedback on yourself on everything, but on placement you have to go and ask “can you watch me do this? Can you tell me what I’ve done wrong?” 
	G2 - 2: yeah because if I forget to ask a patient if they’ve had chest pain then I might lose marks in an OSCE but in the future in practice its more dangerous so it’s something I really want to put into practice from the feedback and be really harsh on myself if I forget it





	
	A
	B
	C
	D
	E

	3 Recognition and awareness of the team
	FG5 - SRLF Student 4: some of them are more willing than others so you can know that some consultants want you to be involved. Student 5: the nurses as well, I know the nurses will help us do the skills as well and jobs and the ones on our ward don’t want us doing anything. We understand they are busy but I feel that we’re always in their way. Like they don’t like us being there. Student 4: I think it’s because they don’t think we’re learning their job but actually it is still interesting to see what they doing. It ends up like they don’t approach us and we don’t approach them.  Helen: I think it’s more our fault though, like I hadn’t approached a nurse until this morning which is my fault and when I spoke to her she was really nice and let me do some set ups with her. It’s more us who has to do that more than they do.
	G4 - 2: gradually you show that you are enthusiastic and interested they let you do the small things if you’re ok with the small things they let you move onto slightly bigger things. In that sort of way they get you involved slowly and that makes me feel like I can do this, that I’m working up.
	G6 - 1:  The last ward I was on there was 8 of us which was hard for them and they didn’t like us there because there was too many of us. I was just a complete spare part there. Whereas this ward I feel more welcome and the nursing staff too, there’s two nurse practitioners who are really nice and friendly to us and that’s good. 
	G6 - 1: Sometimes being left and trusted isn’t always good, being left in a supervised manner is good but when they just don’t ask you whether you’re happy to do and leave you then it’s hard. I didn’t necessarily agree to that level of autonomy.
	G7 - 1: The F1 has asked me if I need mini-CEX’s done and because I’ve helped out on the ward round they ask to help me get those done. It’s almost like an exchange. Trying to be as friendly as possible to them made them be friendly back. I think they like me. It definitely made it like we were part of the team which did make a big difference I think.





	
	E
	F
	G
	H
	I
	J
	K

	3 Recognition and awareness of the team 
	G7 - 1: The F1 has asked me if I need mini-CEX’s done and because I’ve helped out on the ward round they ask to help me get those done. It’s almost like an exchange. Trying to be as friendly as possible to them made them be friendly back. I think they like me. It definitely made it like we were part of the team which did make a big difference I think.
	FG2 - SRLF Student 11: when you go with an F1, my F1 is so run off their feet, I could never ask them to observe me for 20 minutes because they're so busy, it’s crazy, I've not really had any sort of feedback in that respect. The only feedback I've got is when we’ve been doing the teaching sessions. It’s so busy.
	G5 - 1: yeah it’s just more challenging, confidence to ask. At the start I felt like I was hassling them but at the end of the day they’ve accepted me onto the ward, I won’t learn or become a decent doctor unless I ask and get involved. Part of the opportunity is asking for it. That’s why it’s been such a steep learning curve, we go from sitting in lectures which is so passive to actually having to be professional. 
	G2 - 1: they understand what it’s like to be a med student, they’re there if we need help. I’m comfortable going to them as long as they’re not looking too busy. We’ve ran through summaries with them and they’ve signed things off for us and answered questions, they’re happy to help which is nice as someone to go to.
	G1 - 1: it’s both internal and external. If there’s opportunities to do things, patients to examine but I choose not to do it for some reason then that’s down to me. Other times I’ve been on the ward round asking questions and the doctors and nurses are busy and don’t have time for me. If I take a history and want to present it but they can’t observe me then I’ve done what I can. I don’t blame the doctors and nurses, it’s the nature of their work and they prioritise patients over students which is totally fine. If I pass up on an opportunity I can only blame myself. Sometimes there isn’t time or the opportunity to get the feedback but I do what I can.
	FG3 - BPF Student 3: it’s quite nice getting it, especially if you do quite well, if you take a history and the junior doctors are there to help. It depends because the consultants are quite busy so they can’t really give you formal feedback because they’ve got a lot to do rather than watch you and give feedback
	G2 - 2: There’s a couple of bloods I got signed off supervision wise so I was able to do it on my own, it felt like I wasn’t delaying the junior doctors and actually helping them while they do other jobs, better than a normal day. It keeps me busy and feels like I’m actually helping out on the wards. The junior doctors have wanted us to be there especially when there’s only one or two of them on they get us to write in the notes and things. I feel safe to offer as well, I don’t think they like to burden us because they don’t always know what we need to be doing, they’re very attentive though with teaching. They’ve given us freer rein now, there’s a bit more trust. We’ve developed that and they give us more responsibilities on ward rounds and things which speeds things up for them and they appreciate that.





	
	L
	M

	3 Recognition and awareness of the team
	G7 - 2: They have a common room so we practice examinations with each other and practice histories on each other, there’s quite a few of us in the common room, we all get involved and we are working hard even though we’re not on the ward, that’s the only way we can make good use of our time, it’s all well and good being on the ward doing examinations but we don’t know if we’re doing it right and we don’t know how to take a good history, there’s not an F1 in there analysing us because they’re busy so we can’t expect that. So everyone goes down to the common room and practices
	FG1 - BPF Student 7: the first time we took blood, they say something that would help next time but the next time you take blood is in four months’ time and I’m not sure how well I’ll remember it even if I do write it down. When you’re there in the moment I might understand but how am I going to remember it in 4 months, I need another opportunity to do it again which no one got because there isn’t enough time.



	

	
	
	A
	B
	C
	D
	E
	F

	4 Learning priorities (related to perceived ILOs)
	G1 - 2: if I’ve watch a colleague doing an Abdominal exam I’ll listen to the feedback that he gives he and try and incorporate it into mine, that’s a priority, that what I want to take on. If I can incorporate it into my performance then it becomes a part of how I perform them generally. The feedback they give us like “if you have a patient with this sign make sure you do this test” I think that i will do but I don’t need to worry about that just yet. That feedback isn’t quite as important to me as the OSCE relevant feedback. If it’s something that comes up more than once then I’ll flag it as important but if it just comes up once and doesn’t seem directly related to my OSCE I will file it away to think about another time in my mind.
	G1 - 2: on this placement it hasn’t happened. In previous placements, there’s been elements of doctors telling me that they do an examination a certain way different from me, and for me it doesn’t matter because they’re not asking my OSCE, I have to work to the mark scheme that the medical school has given me, so I don’t think that feedback is important, I stick to the med school scheme, at least for now. Everyone has their own way of doing things. 
	Interviewer: Tell me about your learning priorities at the moment. G2 - 2: I’d push more toward experiencing what it’s like to work in the NHS, learning about the common conditions and how it affects the patients. I find it more enjoyable, how each doctor works and what level they’re at. Preparing for exams I feel like I see being able to do through my examination book and practicing it.
	FG5 - SRLF Student 5: we actually have a consultant on this ward who gives us feedback which seems more relevant for passing our exams and doing examinations with him the med school way but then sometimes we get taught stuff by consultants and it’s not what I need right now but F1’s will be giving much more relevant information which is for the course. It’s valuable.
	G6 - 1: I fall much towards the end of experiencing placements. It stresses me out when I come home because I get back at 4 and they’ve all been back practicing OSCEs together for 3 hours and I panic and think “that’s what I should have been doing!” but I tell myself that its different, I’m not there to get assessed and get a 5, I stick with my guns and enjoy the placement.
	G6 - 2:  it’s in the back of my mind but not thinking much about future careers, its more about exams and assessments, what’s necessary right now. I’ve been thinking about becoming a doctor more while on placement because it’s more real, before we started placement junior doctor was so far off but now it’s in the back of my mind.





Stage of learning and development factors theme and sub-themes.
	
	G
	H
	I
	J
	K
	L
	M

	4 Learning priorities (related to perceived ILOs)
	G1 - 1: it varies. Generally I’m more towards the exam end but I wouldn’t say I’m extreme. I’m in the middle but more towards an exam mind-set. At the minute if someone offered me teaching how the NHS works or how to examine someone I’d go for the examination even though in the longer-term I’ll be working for the NHS every day, whereas I’ll only be doing certain examinations once a month. I’m swinging towards exam focused. Because I’ve got exams I’m more motivated to find people to examine rather than learn about their conditions.
	FG5 - SRLF Student 7: it sounds bad but I associate good feedback with what is going to help us in our exams which sounds bad but we have OSCEs soon. It’s the practical use.
	G7 - 2: it’s my exams, more than finding out what it’s like to work in a team because the exams are closer in my timeline of things to do, I need to pass my exams before I find out what it’s like to work in a team
	G7 - 1: yeah at this point I’m more thinking about what will look good in my OSCE to be honest, get past each stage at a time, probably should be thinking about future career stuff but I get very exam driven. 
	G8 - 1: yeah, nothing else. Pass my exam. I get the whole thing that you should experience being a doctor and I guess that’s important, but I’ll do that from January because that’s when I’m learning my specialities. These placements aren’t for me to practice being a junior doctor they’re for practicing my histories and examinations. That’s the target. The actual training to be a doctor starts form January. I’ll do that properly when I start in January. I just need to practice for my exam that’s it.
	G2 - 1: The whole point of this is to get used to examining and chatting to patients, other than prepping for OSCE’s, that’s what we’re doing anyway, its practicing for OSCE’s.
	FG5 - SRLF Student 7: for me, I tend to categorise it as: practical feedback and exam specific feedback. So sometimes if they say something like “we only do this because of this reason” I think it makes sense for practical reasons but I won’t do it in the exam, I’ll just store it in the back of my head.






	
	N
	O
	P
	Q
	R
	S

	4 Learning priorities (related to perceived ILOs)
	G6 - 1: He spent some time talking to us about brain anatomy, so that was useful but that’s anatomy which is from anatomy which I haven’t looked at recently so he was trying to give us feedback on that but we weren’t… that’s not that useful to me
	G2 - 2: I can definitely take feedback on board for the next day and feedback that will help me in the future. If I’m doing a clinical skills one day I’ll take it on board because I’m doing it more often but some of the feedback about how I interpret a chest x-ray or something, it won’t be something that I do commonly but I’ll keep it in the back of my mind. Whereas if I take a history the feedback will be useful for my OSCE, and I’ll take a similar history tomorrow so I’ll reiterate that more to myself. I always keep it all filed away somewhere.
	G1 - 1: If its good feedback I don’t really listen to it that much, it’s not as constructive. If it’s about improving my skills and I practice it again and it sounds and works better, it is easier, then I take it on board. In terms of knowledge I’ll write the feedback down and look it up. I’m working up to the exams in November, there’s bits that I’m more confident at and bits I need to work on. If I get feedback on something I’m more confident on I’ll listen to it and take in the positives but I’m looking for ways to improve, that’s my priority.
	FG5 - SRLF Student 2: it’s a lot easier to take feedback when you know what you’re supposed to be getting feedback on, we know roughly what we’re supposed to be doing in our OSCE and so we know we’ll be getting exam and practical advice, we know how to take it.
	G8 - 1: When I go on wards for 5 hours and come back shattered and not being able to practice on patients its makes my confidence low because I’ve wasted time and not learned anything. 
	G4 - 1: Once we got one of the senior consultant surgeons, he said “come to my office I’ll give you teaching” so we came and he started telling us about surgical procedures which was really interesting. I’m interested in surgery, it was really cool to hear but then the other people in the room that aren’t interested in surgery it was completely useless for them. When we were going there we were expecting to learn about examinations and things we were going to be assessed on, some people were bitter about it, as an example.





	
	T
	U
	V
	W

	4 Learning priorities (related to perceived ILOs)
	G8 - 1: They don’t know what we’re there for and not asked me, they assume we’re a medical student on oncology to learn oncology and cancer. That’s not the way it is, we’re literally there to practice histories and examinations on patients and that’s it.
	FG1 - BPF Student 8: I find that the feedback we get isn’t necessarily working towards the end goals which is passing our OSCE and writing up our long cases, the feedback we’re getting is “read up more on this condition” or something, and it’s very unrelated the feedback, and what we see as the identifiable outcomes of the year. It’s misaligned.
	G8 - 1: I like the freedom I have with going and doing my own thing. I don’t know if I need to be at the ward round but I know I need to be there to get my form signed otherwise I won’t get signed off. It’s too much structure, I have my own objectives to fulfil.
	G1 - 2:  the quality of feedback I get is really varied, the consultant that I’m under has a good understanding of the course and what this particular placement is about, other doctors don’t, as a result they don’t really know what to tell me or where to tell me to improve because they don’t know what I’m trying to learn. 





	
	A
	B
	C
	D
	E
	F
	G

	5 Personal and professional progression
	G2 - 1: the consultant has been in medicine for 30 years plus and they were taught a different way and they have adapted their way of doing it which is all well and good for them but at this stage I should be doing it the med school way. If they said “do it this way instead” I wouldn’t say “no” to them, you have to humour them and ignore them a bit because at this stage I don’t know enough to go off the prescribed way of doing the skills. 
	G1 - 2: I notice myself remembering more and more, needing less prompting throughout my examinations, that’s really nice because I can see myself improving, that’s just coming from lots of practice.
	G2 - 1: we used to go in pairs but I go on my own now because I have the confidence to go to patients and it’s nice to be one on one with patients and less intimidating for them. When we’re on the wards and speaking to them on our own we would meet up to discuss sometimes. It’s easier to do it on your own and you get more out of the patient.
	G4 - 2: it makes me feel better, it really does. It makes me feel like “yeah one day I’ll be like that” and that’s good that I’m getting praise from them, I’m moving step by step closer to their level.
	FG6 - BPF Student 2: it’s different. The first two years is just “how can I learn this better? How can I understand more things?” but now in our clinical years, it’s more like “how can I function better with the team? How do I be more efficient when I’m working with the team?” how do I help the patient better?” it’s gone from academic to a more holistic professional mind-set.
	FG1 - BPF Student 7: you just go through the motions over the first couple of years because it’s only lectures, nothing really, revising for exams, nothing new except the information. But now we’re starting to do stuff we’ve never done before like going around the wards and stuff so now it’s getting real. You start to pay attention more and become less passive and more active in your own learning.
Student 5: I want to be there every day whereas if I turned up to a lecture I could just sit there and then not listen or be in your own world. Here’ you’ve got to be active every day.
	FG5 - SRLF Student 5: you actually need this feedback at the moment, you really do need it to be a doctor
Student 1: yeah you’re happier to accept negative feedback, at the start of medical school you just don’t want people to tell you that you aren’t rubbish
Student 4: you need the confidence, but now… we’re all high achievers and we’re not going to be the best anymore but we need feedback to improve.





	
	H
	I
	J

	5 Personal and professional progression
	G8 - 2: I just put it in different places. I’d still take note of their feedback if a consultant tells me to do a specific thing I note it down like I do with everything on placement, I can read those back, I do have to take things with a pinch of salt, have a good idea of what I need to do. Some people get feedback from consultants and think they need to learn ridiculous things from loads of books. Whereas if I know what I need to do I can use the feedback and categorise as something I need to know now or write it down for later.
	G4 - 1: During the summer I did the ethics case but now all the submissions are done it’s just preparing for the OSCEs which is a bit of a vague task. There’s no actual concrete way to be able to track my progress really.
	G4 - 2: I write down what I see, not just “I took bloods today or whatever” it’s more just if I’ve seen a case that’s interesting or I’ve seen a new procedure or if I’ve been given feedback a different way ill note it down and I think gives me an idea of how I’m progressing in that way.





	
	A
	B
	C
	D
	E
	F
	G

	6 Supportive
	FG4 - SRLF Student 1: we’ve had a good consultant. He spends time with us everywhere, he goes through patients with us, shows us chest x-rays and asks us questions like “I wouldn’t expect you to know this but can you guess?” that kind of thing Student 2: he’s been amazing. He always encourages you and that you’re part of the team, not a spare part which is different. Student 3: makes you feel valued rather than feeling like a sheep hiding in the corner. Trying to stay out of the way.
	G1 - 1: Some people genuinely enjoy teaching and developing people’s knowledge. Some people don’t have time or don’t enjoy it, luckily he does. If we spent these three weeks and didn’t learn a think he wouldn’t lose any sleep but while we’re there we’re keen and he’s keen to teach us. 
	G2 - 1: if they’ve spent some time with me and know how I think they can give more personalised feedback rather than generic med school student feedback, that’s always useful, rather than spending 5 minutes on ward round with them or a two hour clinic, they can see how I work and what level I am and what I need to improve upon rather than two questions to ask me and everyone else.
	G3 - 1: It’s also nice that the lead (consultant), I have a good rapport with him, I can tell it’s better. He reminded me that I always miss a certain bit in my history so he remembered it, it encourages me and makes me a lot more motivated rather than scared which I would be. It makes such a difference, I think all of us feel that. 
	G4 - 1: My F1 that I normally follow wasn’t here because she was sent to Doncaster for a day so there was no one to take care of us. Our group have been lucky to get her because she’s really good and she always finds us and gives us stuff to read about or examines us, she’s really cool. I actually feel like I’m learning something. She’s brilliant she always… I didn’t have to chase her anywhere and ask her to teach me, she would just come and say let’s talk about a topic and we would talk for ages about it then she quizzes us, if we mess it up she’s jokey about it so she’s not putting anyone down. It’s a good relationship, she’s really good. I feel more comfortable going to her if I had a problem.
	G4 - 2: my relationship with the F1 is good. I think it makes it easier for her to give me feedback because if she didn’t know me that well then she wouldn’t really know my flaws or how to criticise me in a sense. But because we have a good relationship it’s more like it’s informal and formal. She can tell “wait try it this way” or if I ask her for formal feedback on a mini-CEX for example she’s happy to do it, and if she knows me she can tell me the good bits and the bad bits as well which is really good.
	G4 FG7 - SRLF Student 1: Our consultant is quite good at pushing us but you wonder what exact part was good so you can focus on certain parts, it also feels like they are listening to you if they do that if they pick up specific points. It had a positive impact on the relationship you have with them because you would hope they will remember those specifics and they can check up on you to see if you’re improving and taking it on board. It feels like I can go back to them for support.


Supervisor factors theme and sub-themes.

	
	H
	I
	J
	K
	L
	M

	6 Supportive
	G5 - 1: Registrars are good too but they don’t know me as well, it’s more general, that’s why I value the F1s more because I spend longer with them and they understand me more. It’s more specific to my skills which helps me build confidence
	G1 FG4 - SRLF Student 1: I think there’s a stigma that there’s a hierarchy that the consultants know everything so you should just accept it what they say, and you always feel like you’re in the way so you don’t ask many questions and what you can improve on but it is important too otherwise we won’t learn. Although we’ve had a good consultant. He spends time with us everywhere, he goes through patients with us, shows us chest x-rays and asks us questions like “I wouldn’t expect you to know this but can you guess?” that kind of thing
	G1 - 2: the manner of the consultant was quite harsh, he wasn’t forgiving of things that we didn’t know, he would be brash with us like, “you need to know this”. I got quite embarrassed so I would rather say nothing to him rather than suggest an answer that was wrong. 
	 G1 FG4 - SRLF Student 1: you end up avoiding them if they’re not accommodating, we had a consultant who asked us to take a history from someone and examine them on the first day so I was a bit nervous about doing that because it had been the first time I’d done it and we were new on the ward, and I thought we didn’t do too badly and he ripped to shreds everything we said, it was quite sarcastic and dismissive and laughing at us if we’d done something wrong. I felt rubbish after that and I’ve avoided him since and not wanted to shadow him, so I’ve chosen other nice doctors because it made me feel rubbish and stupid.
	G1 FG4 - SRLF Student 3: I think it depends on your initial relationship as well, so we feel really comfortable with our consultant, so if we have what we think is a stupid question I wouldn’t be afraid to ask whereas with another consultant I probably would be, but because we’ve had that time with him and he’s been considerate knowing we’re not going to know everything he wants to explain everything to us, we’re not afraid to ask.
	G2 - 2: It also depends on my relationship with the junior doctor I’ve been shadowing. This attachment I felt like I was friends with them so it felt relaxed which is really good. I felt like I could present to them. But I feel like I lose a skill when it’s so informal, I become a bit lazy in presenting my history because it feels like a friendly chat, then they’re to really bothered about giving feedback, just to say its fine and have a chat. That can be good because I feel relaxed and able to share and things but there’s definitely a limitation to it, it’s good to have formal feedback because I know I’m getting a good level of anxiousness in that I want to present this well





	
	N
	O
	P
	Q
	R

	6 Supportive
	G7 - 1: They say good morning when we arrive, on my last placement they didn’t do that. They made a point of saying hello and asking how we were, asked if we wanted a copy of the list. Little things like that make it less daunting to join the ward round and other tasks. Because they’re keener to help me, I’m keener to make myself helpful a few days in a row.
	G1 - 2: a partnership, we would discuss in the morning what we wanted to learn today and who on the team would be best to ask for the teaching, things like that. Whereas on this placement we don’t really communicate with each other very much. In the previous one we used to practice examinations and watched each other do them. I would have had the peer there to remind me at certain points in this examination to do all the steps and give me feedback and encouragement.
	G2 - 1: I compare myself to others, there’s a lot of us around and we meet for lunch. We’ll chat and I see where people are at, with friends as well we talk about examinations and things. We chat and I hear that people are revising an hour a night then I know I should be doing that too, it’s informally comparing the work I’m doing to them. I don’t compare myself with others very much it’s just that everyone will get to the same place, it’ll just take them a while and some people focus on bloods this placement and others aren’t. 
	G5 FG3 - BPF Student 1: my consultant was on holiday for the first three days and the first three days were the scariest and I didn’t know what to do. It’s not that I don’t feel welcome but sometimes in the afternoon when the consultants tell us to do our own thing and the junior doctors are just doing paperwork you’re a bit like “what do I do?” you feel cheeky if you go home at 12 but what do you do?
	G6 FG6 - BPF Student 3: the consultants all knew what we had to do, we had a pack when we first started and that listed everything they expected of us and listed what we could expect from them so there was that mutual agreement that we had to get this long case done, we had to do scrubbing we had to have the opportunity to examine and take histories, do clinical skills on the wards. I think there was a mutual thing that we all knew what was expected.





	
	S
	T
	U
	V

	6 Supportive
	G4 FG7 - SRLF Student 8: a lot of F1s come from the medical schools, it would be nice to get a sit down meeting with the care team, I know it’s logistically hard, just to discuss what we’d like to get out of placement and what they’d like to see from us. It’s just got to the stage where they now know what we’re here for and what we’re trying to get out of it. It would be nice to have that mutual understanding from the outset because it’s got up until this stage before they knew.
	G7 - 1: I spent most of my time with one of the registrars in particular and got used to having me there so he put more trust in me and sending me in to see patients and things. It was really good actually, I think it is quite important. Over the course of the placement it was his confidence that I wasn’t going to completely screw it up if he sent me to do something. Also him getting me to do more things, in the first week getting me to write in the notes instead of the F1 or whatever, getting me doing lots of other things like taking bloods and clerking. It made me feel more confident, he’s seen me doing things and thinks I’ve done them well enough that he’s going to send me to go and clerk or something. That meant quite a lot and gave me more confidence, the first couple of times I clerked he was going through the notes quite thoroughly and checking them but the third time he didn’t look and assumed id done it right, maybe a quick read through, he countersigned it then. It meant that when he send me by myself I felt like I could I do it right, it made me put more effort into it. It gave me the confidence to do what I think I should do because it seemed to be working and I have their backing. It definitely made a big difference. On my last placement, it didn’t feel like my supervisor had any confidence in what I was doing so then it made me feel more wobbly about doing anything I guess. With him it reassured me, it makes a big difference.
	G1 FG4 - SRLF Student 6: we still need a bit of coddling on the wards because it’s our first clinical placement and think “nobody cares about me, why am I here?” at the same time I want direction about my learning, so I think now is an important to get attention from the team, because if you don’t you won’t get any support.
	G2 - 1: some consultants that I get on better with I respect them more especially being on vascular for 6 weeks, you get to see a lot of them and see how they work and how they interact with other people, especially in surgery and how they interact with nurses and others, I do respect some more than others, I appreciate their feedback more than consultants who are a bit rude, it shouldn’t be that way but I do find that I don’t listen their feedback as much because I don’t want to be a doctor like they are. Even then, they’ve got to where they are so I have to take it really.





	
	A
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	7 Credibility
	G4 - 2: I take it very seriously when they tell me the feedback, not that I get offended or whatever, its jus the fact that there’s so much I don’t know yet, everything they say to me is like “wow ok this is definitely a way I can do it much better than what I know because I don’t know anything at the moment compared to them” 
	FG1 - BPF Student 5: I feel under pressure if it’s from a consultant, my consultant knows it so much more than we do so I’m like “oh my god”
Student 9: you take the feedback in the same way but it’s just… you take it just as seriously but you have that pressure. Student 8: You believe them a bit more because they’ve been teaching for longer. Whereas one of us says something I would take it in but I wouldn’t hang on their every word
	G4 - 1: It’s definitely more useful if it’s at least F1 or someone who has graduated already. Because they don’t know us they are even more impartial. Sometimes when they’re too senior they bring it to a whole new level, so they get carried away by whatever specialty that they do. Sometimes it’s hard to filter it
	FG6 - BPF Student 3: yeah I think some were more clued up than others because sometimes there would be an expert in that skill doing it, sometimes you’d get an F1 or F2 doing it randomly which isn’t their speciality and they try to give feedback to the best of their ability but it’s not as good as good as an expert in that field.
	G7 - 1: a lot of the feedback I get from the registrar is interesting, things like treatment, a lot of it I didn’t know. I think it’s interesting but I don’t need to know that now. In my head I think “thank you for telling me that but whatever” on the flipside you have to filter it out when a peer is watching you and they give you advice on something I have to go home and look up how to do that because I think it’s done one way and they think it’s another, neither of us know. Or I need to go and ask someone. I have to take that into account, if everyone’s telling me different things I have to look it up or ask a fifth year who’s done the OSCE and ask what they did and if they passed. I have to take into account who is giving me feedback.
	G7 - 2: When I get it from someone who’s superior to me… I had it from my stroke consultant, I took it on board big time, I don’t know why… it’s terrible that I do just because they’re higher up but it’s true, I take it more on board from them because I’ve been under that pressure and what it feels like to miss something out.
	G4 - 2: knowing the person and knowing their level for skill helps as well. If they’re not doing it right and they tell me to do it a certain way then I’m going to start questioning whether or not that actually works but so far I haven’t had that problem, I haven’t had to doubt their credibility at all.





	
	H
	I
	J
	K
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	7 Credibility
	FG7 - SRLF Student 4: I hate to say it but I value the consultants feedback more (laughs), just because they’ve been there for a lot longer so they’ve got all that experience, more than ten years’ experience so they know what they’re talking about whereas sometimes the F1’s themselves won’t know what they’re doing.
	G5 - 1: I’m not going to take it personally if an orthopaedic surgeon tells me I need to improve my anatomy because I probably do but if he says I need to improve my communication skills I would think that he’s seen me for five minutes and not with a patient so it’s not got much grounding. It’s difficult because they know more than I do about medicine and I should be taking it and being on board with what they say but it’s difficult when I don’t have a relationship with them. 
	FG5 - SRLF Student 4: it depends on your relationship with the person as well because… when we were following an F1, we didn’t get on well so I didn’t take the F1’s feedback as much as I would have from someone else because I don’t really agree with how he does things so I don’t want to listen to the criticism which probably isn’t good but that’s how it is.
	FG7 - SRLF Student 4: from a personal point of view we go around in twos and take histories and do examinations so it’s good to peer review from that sense but personally I would like the opportunity to go around with consultants because it’s hard to get feedback in that sense so it would be nice to get some more feedback from someone who knows what they’re doing a bit more rather than just from each other because we could both be wrong and not pick up on it during examinations or histories. It helps having each other when there’s no one else
	G4 - 1:  I think the peer feedback is not as useful, it’s better if it’s someone senior because we would never criticise someone senior on their feedback. I just accept it, it’s easier to accept it if it’s someone senior rather than a peer.
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	7 Credibility
	G2 - 2:  they’re younger and also they didn’t go to Sheffield either so they didn’t understand as much as a Sheffield graduate what stage I’m at and what I should be doing. Younger people I can build that friendship more with them.
	G3 - 2: The junior doctors are on the ward more and they know what it’s like to be a student so they see me looking lost and want to help. It’s reassuring to know that they were in the same position once and now are competent doctors.
	G8 - 2: if I can tell that they care about me developing as a doctor I will take note of the feedback. My first consultant was really on-it, the feedback he was giving, you could tell that he really enjoyed teaching people and wanted us to be good doctors whereas some people give feedback just for the sake of giving you feedback [...] I can tell if it’s the kind of feedback where they want to help me or not, if they want to help me then I will take the feedback automatically because it comes across in a positive way.
	G8 - 2:  if I get F1s who are Sheffield graduates because they know the routine. They know that we need certain forms signing and what we’re supposed to be doing at this stage whereas a lot of the consultants don’t actually know what we need to do or what we’re allowed to do.
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	8 Self-confidence and motivation
	G1 - 2: Knowing where the right equipment is and getting used to it, it varies between trusts, he just told me to go and do it but I felt confused because I hadn’t done it there before, I’d not done it in a long time either. He seemed a little bit busy and didn’t support me that much so that was nerve-wracking, I did it and I’m sure it was fine but I was worried after that I should check on the patient again to make sure their arm wasn’t bleeding, I was worried I might have damaged them, silly things like that because I didn’t have anyone there to talk me through it.
	FG4 - SRLF Student 5: with it being our first clinical, it’s like our first year in Uni, it’s a big change so it’s quite important to get to know that we’re on the right path because we’ve not done it before and its quite new, I think everyone was quite anxious about talking to patients and it’s the first time so hearing that you’re doing it right or nearly right is quite reassuring, gives you a lot more confidence to come in.
	G2 - 2: Something I find difficult is when I don’t get it right it really knocks my confidence which is difficult. The junior doctors are quite good at reassuring me but I should be mindful that I’m still really early on. I shouldn’t be do hard about it but it can knock me. They encourage you to try again and overcome it. They’ve never given me terrible feedback or anything. They’re still happy to let me have a go, they’ll come over and help too.
	G2 - 1: It was interesting thinking back to what I did on the first day and I thought “oh gosh what can I do?” whereas now I know what I can do and I’m more confident, I can speak to patients whereas before I’d ask the consultant if it was ok, and now I know I can and they don’t mind. 
	G3 - 2: I’ve gotten more confident with patients. Through practice of those history taking and examinations, got more confident with those. Having that prolonged exposure, seeing the doctors talk to patients every morning makes me more confident talking to patients, adopt the doctor’s manner.
	G4 - 2: my confidence is sort of a bar set for where I am and I can tell from where I started compared to now it was a huge difference as well. I think one of the biggest differences from then to now is not shaking when I’m doing the skills, I notice it now, when I do stuff its more… not natural because I’m still practicing but it’s going on a lot better rather than when I first started I was like “what do I do next, I don’t have any hands…” you know that kind of thing, fumbling around and stuff but it’s a lot better now.
	FG7 - SRLF Student 2: I’d say our F1 s good, when we are one-on-one with him, like yesterday he asked me to put a cannula in and It was my first one so I asked him to watch me and he did. He took me through it and it worked for me, having someone there to calm me. It was good, after I got confident in it I could do it myself. He’s done that for me in different skills as well, he gets us quite involved and makes us feel part of the team and feel involved.


Individual learner theme and sub-themes.
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	8 Self-confidence and motivation
	FG3 - BPF Student 6: when I did a blood the other day I was a bit nervous and I said “is that ok?” because you’re not really going to hurt the patient, you’re going to be fine. I did seek feedback then to get some reassurance and they said it was fine.
	G7 - 2: They could tell I was a little nervous and they came and helped me examine them, they built up my confidence, they thought that our confidence was something for them to build, when they realised we were confident enough they were happy to let us go on our own. 
	FG4 - SRLF Student 1: having someone say “you will be here till 5pm” you wouldn’t be as enthusiastic and you’d be more likely to want to go home whereas we’re free to do what we want it makes me think “I want to go in this morning and I will stay and get a blood done” 
Student 5: yeah you’ve set out what you want to do, you make a choice to sort your day out so you can achieve what you want.
	G2 - 2: Sometimes I can get really bored or tired, not very involved, but when I’m included like that I feel like I have a bit of a role, so I enjoyed doing that on Monday. It gave me some good learning points to reflect upon. It’s more important to work, the days goes quicker and have good fun while getting work done if I’m less structured. I’ve learned that a lot. It’s really beneficial and I’ve enjoyed it much more. I felt more like a medical student.
	G2 - 1: it can be hard to get motivated and speak to patients because you could just go home and no one will know. It’s not a distraction I guess but I could just go to the library and do work but it isn’t what placement is about. Otherwise I might stand on the ward and chat, which is quite good because you force yourself to do it, otherwise I’d just follow round an F1 which isn’t the point of it. That’s a big thing, trying to motivate yourself when you know you don’t have to turn up.
	G6 - 2:  I’ve had better days and it feels better afterwards, making sure I put myself out there and making sure I have a good day. Taking responsibility for it. People won’t come and give me opportunities on a plate, I have to go out of my way and get them for myself.
	G7 - 1: They made a point of saying hello and asking how we were, asked if we wanted a copy of the list. Little things like that make it less daunting to join the ward round and other tasks. Because they’re keener to help me, I’m keener to make myself helpful a few days in a row.
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	8 Self-confidence and motivation
	G8 - 2: Whereas I haven’t seen my consultant on this placement so I’ve done what I need to do. Which is good in a sense because I’ve taken mornings off to do my ethics essay but then it’s also not good because there’s no motivation, no goal or anyone to feedback to so it feels pointless if there’s no achievement.
	G2 - 2: It’s good to mix it up with other task like histories to keep the days interesting. I can set goals related to each and I feel like I’ve achieved things by the end of the day.
	 G7 - 2: I love being a part of something and feeling like I can help, I love that, that’s why I want to come in, because I want to help them, like mutually beneficial. At Rotherham it feels like they don’t want us there, like we’re in the way, because there’s so many of us as well.
	G2 - 1: I don’t often look for feedback, I’m quite happy in my own little world. It’s often just them asking questions and asking me to look up certain things, or clerk a patient and present back. They’ll feedback to that. I don’t look for it at all although there are already a lot of opportunities, I get enough so I don’t like to put myself in situations where I get bad feedback, I’m very much happy to get feedback when I need it. It’s quite hard to ask for feedback because I’m of the opinion that med students should be seen and not heard, i try to stay out of everyone’s way, I wouldn’t ask a doctor to watch me present because they’re busy on vascular. With the F1’s maybe, but anyone more senior I wouldn’t. They usually come to me really. With the F1’s I ask for informal feedback, going through presentations and things. They’re open to that.
	G5 - 1: yeah it’s just more challenging, confidence to ask. At the start I felt like I was hassling them but at the end of the day they’ve accepted me onto the ward, I won’t learn or become a decent doctor unless I ask and get involved. Part of the opportunity is asking for it. That’s why it’s been such a steep learning curve, we go from sitting in lectures which is so passive to actually having to be professional. 
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	8 Self-confidence and motivation
	G8 - 2:  I compare myself. I want to learn x amount each week so I look at those goals and try to do them. We also have a book of examinations so i work through that in a sense.
	G4 - 1: there’s a bias from what patients we choose, we normally go for the ones who are really grumpy we wouldn’t go and do an examination on them. We’d go for friendly looking people and they’re happy with anything because they’re bored they give good feedback on what we did automatically. I wouldn’t deem it too relevant from a patient.
	G4 - 2: There was one patient in particular, I took his bloods and I put a cannula in and nobody had done it the first time ever event he phlebotomist couldn’t get his blood on the first attempt but I was lucky enough, it was probably a fluke but I did it the first time and I managed to get what I needed. And he said “wow that’s interesting, none’s ever done it the first time, you were really gentle” so I wasn’t expecting that feedback but it was great and the next time we had to take bloods again I did the same, it gave me a confidence booster, I realised I could do it and that I’m actually ok at doing it, not terrible at it! It’s quite memorable for me.
	FG2 - SRLF Student 14: it’s hard to approach some of them for feedback, if they’re telling you to help you then that’s fine but when they're just telling you to make you feel bad then you won’t listen to it.
Student 3: if it is negative and I can tell it’s not meant to help me move forward, I disregard it.
Student 4: it knocks your confidence
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	9 Planning and monitoring
	FG4 - SRLF Student 5: when they ask me what I want to know I say “everything really” but then as the week is set out and its begun, we’ve been here a while I know ECGs and I can put them on, so that’s one thing. You pick up on the way you’ve realised what you’re doing.
	G2 - 1: looking back its quite useful having the weeks with Chan because I’ve got six weeks of case studies and I look at the ones in the first week and they’re pretty shocking quality so I can track that, writing up weekly it gets easier as I go on. I used to have a plan, and I used to fill out bits and now I can just write it out, and histories are a lot easier in terms of flow and I remember the questions to ask whereas before I had prompts to remind myself whereas now I just go over with an empty notebook. I can tell from comparing myself from before 6 weeks ago to now, and other people too because I chat to them about placement and hear about how much they’re doing and things.
	FG2 - SRLF Student 11: I would say that we don’t know we’re on track with things.
(all laugh and agree)
Student 5: it’s in the back of your mind that you have long case and ethics and the deadline
Jade: lots of things
Ryan: I still don’t really have a sense of it, it’s not like when you were learning the content in 2a where you could say that you’ve looked at it and made notes so you know what to do next, whereas on placement, we don’t really have an idea of where we actually are with things or I don’t feel like I do.
	FG6 - BPF Student 3: yeah we keep a mental checklist of what tasks we have to check off along the way, definitely, because this is our surgical placement so the things like the scrub form, we need to get those done and the mini-CEX so at the start I went in and needed to get my scrubs done so I got them done a little bit earlier on. I just try to get anything I can signed off, signed off ASAP so that I can enjoy the rest of my placements without thinking of those things again.
	G8 - 1: I have a contents of things I need to learn, the more ticks are on that page then I know my progress is going well. With regards to forgetting things I understand that there’s a lot to learn, I try and go over it again and again. I’m going to practice some that I did two weeks ago today, I’ve forgotten a few things but practicing will help. The way I monitor that progress is from peer feedback who I’m meeting after this interview.
	FG3 - BPF Student 6: with our notebooks. You never know, if you’re talking to a patient or taking a history, you never know if it’s going to be something you can use to complete coursework or to put on as a case on our e-portfolio or whatever so you just write it down, you never know if the consultant is going to grill you “did you go and see so-and-so? Tell me about them, I’m going to go and do this and you can present it, and then you can have a look back over it, so it’s quite useful to have that sort of record. I don’t write stuff down about how well I thought it went at the time but I would write down if someone gave me really good tips for doing part of an examination, that something I would write down.
	FG1 - BPF  Student 5: I never write anything down.
Student 8: unless it’s really important
Student 9:  If I don’t understand the feedback then I would probably do something more about it. That’s the only thing that would make me go and explore it further.
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	9 Planning and monitoring
	G2 - 2: I would find out what the main things are like general surgery is a lot of abdominal stuff, so I would get all my abdominal notes and read them to be familiar with the diseases. It’ll make learning quicker and would be the main way I’d prepare then I’d prepare how to get there and things which makes it less stressful.
	FG3 - BPF Student 1: I googled my consultants so I would know what he would look like so I could confidently go up and say “hi I’m your med student”
Julia: yeah I did that as well.
Student 6: I wish I did that
Sarah: even if you just pass in corridor you can say “that’s him!” as opposed to “is it him?”
	G1 - 1: yeah so today I knew we’d come in and do ward round then be with you. So I know there’s not much going on right now so I’ll go back and see what needs doing then do some examinations. I think all the bloods will be done anyway, I play it by ear when I’m there unless someone wants to do something specific. At the start of placement I aim to introduce myself and see what the patients are like on the wards, if there’s good ones to talk to and stuff usually. 
	G3 - 1: I planned more at the start to have an understanding because that’s when they ask questions to check we know where we are and more at the end I pick up the questions and answers more. The questions are more things I can’t revise. It’s just procedures or weird things I wouldn’t know to google, things I’d have to ask the consultant myself. I don’t plan then, I just think about it on the day.
	G4 - 2: I’m planning a little bit more day-to-day, when I started I just thought “let’s see how it goes” and go with the flow then after the first few days it’s like “ok this is what the structure is like in the morning and afternoon” so I still don’t set a plan, its more just “if they do this then I might help them out with this job” or do something else instead, I have more options now and I know I’m not wandering around wasting my time. I can’t do that before I have arrived.
	FG7 - SRLF Student 3: I don’t really set up a plan for it, it’s more of a day to day thing. Like today I might think to get a mini-CEX done if there’s time. We’ve never actually learned any ENT so it was hard to prepare but they made us a little booklet which helped a lot and was useful.
	G5 - 1: The worst thing is not knowing what I’m doing the next day so it’s nice to know my plan for tomorrow.
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	9 Planning and monitoring
	G6 - 2: I find it easier if I just come in with a bit of a plan, usually it’s that I need to do a blood today, I’ve done my clerking’s for the week, nothing to do, my aim was to do bloods, when you plan what you want to do on each day it’s a lot better in that you get more of a range of activities in the week rather than hanging around. 
	FG5 - SRLF Student 4: I think it’s relevant once you’re on the ward to do pre-reading but if they’d said to me a week before placement “read up on vascular” I wouldn’t have done it because I wouldn’t have understood it until I got onto the ward. I didn’t do any preparation because I didn’t see the point and there was no motivation.
	G4 - 2: I would read all of my notes on the specialty. For neurology for example I read up everything I had on it so I knew the terminology and the anatomy enough to be able to figure out what they were talking about. That mainly.  That’s what I usually do.
	G7 - 1:  I try to read up on infectious diseases but I find that I’m reading about what bacteria looks like and the life cycle of malaria and I know they won’t ask me on the ward and it’s not what I’ll be seeing. I decided that I’d just wait and see what was going on when I was there. 
	G2 - 1: I won’t set a goal for clerking two patients and miss the chance to follow the first patient up to Cath lab or something, I’d rather take the teaching opportunities that are there rather than restrict myself.
	FG2 - SRLF Student 12: I have an idea of what we want to do each day, I can map it out on my timetable. Because the patients are so variable, you can’t definitely do what you set out to do in the day, some days are better than others.
Student 7: we have a mental checklist of the stuff we have to get done over the three weeks as opposed to day-to-day.
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	10 Self-evaluation
	G1 - 1: not really sure. I know when days have been productive. I don’t really evaluate the whole placement. It’s more of a day to day thing, whether I’ve been productive or not. If I’ve done ward round and there’s nothing to do after then it’s not been productive. Whereas if I’ve spoken to lots of patients, examinations and blood taking and speaking to the F1s about patients then it’s productive. 
	FG5 - SRLF Student 4: I definitely think with history taking we have evaluated ourselves because at the start we did clerking, it took me like a whole day to do it and it was ridiculous because I was taking 5 hours to do one thing and it’s got so much quicker already. 
Student 2: yeah that’s just practicing isn’t it? I would say you’re forced then evaluate yourself because you’re in such a big group, if other people know stuff you don’t then that in itself is evaluation.
	G3 - 1: usually just how I feel in myself. How confident I feel, how much I enjoyed the placement, if I feel like I’ve actually learned something, learning about how to examine a bump or lesion then I feel it’s been useful because I might not do that again. If I’ve made an impression on the consultant, if they’ve liked me, had some rapport. If i enjoyed it and if I’d want to do it again.
	FG3 - BPF Student 10: sometimes we get constant feedback because if you’ve got someone over you whilst you’re doing something like an examination or a clinical skill it might give you tips and tricks as you’re going through to help you get a hold of it and it’s important to take it on board even if you are trying to concentrate so it’s not something… so it’s not like “now you’re finished its time to start scrutinising you” it’s something you’ve got to take on board while you’re doing it and you’ve got to realise where you’re going wrong yourself as well and be able to self-evaluate and it’s a constant process not just something that’s at the end of the day.
	G7 - 2: I don’t know. How i do on my exam I think. I can’t base this placement on how I do in my exam though because I haven’t really learned anything from the placement, I’ve learned things from my friends. Back on my RHH placement I’d base how I’m doing on how well I understand things and how much more involved I am or that I feel more confident. Now I have to base it on examinations because there’s no team to base how well I’m doing in the team.
	G3 - 1: In the moment I just accept it, I can’t say “no” (laughs). Then when I reflect upon it later or if I discuss it with someone else and ask them “have you thought this about me?” or “do you think I’m bad in this area?” then I think about it more. That’s when I decide if they’re right or wrong, sometimes they can be right and sometimes they can be very wrong it just depends what happens when I reflect upon it.
	FG3 - BPF Student 7: you can use it to recognise where you’ve gone wrong along the way rather than having to write it down, you think that history took me an hour, it’s not meant to take an hour, next time I need to make sure I don’t butt into what they’re saying but I shorten the chatter so I can get through it and see someone else. It’s something that we do in our head rather than paper which is probably more useful.
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	10 Self-evaluation
	FG1 - BPF Student 8: I always come back to my notes. For each phase I do I have a magic book where I write everything because I never know where I’m going to need it and which page it’s on but when it comes to the end of the year I look at my book and then I’ll write things up. If something looks like it’s going to be useful I can be like “oh does anyone know about this” and then I can talk to someone about it. I just write everything down that I want to remember and go from there really. Those notes aren’t about cases they’re about other things, like how to do a certain test for a disease, it’s nothing to do with my portfolio, it’s for myself.
	G1 - 1: When we do examinations and give feedback that’s good from my peer. When I’m doing them on my own I can’t give myself feedback
	G5 - 1: I don’t compare what I do to other people on placement because what they might find beneficial I probably wouldn’t. I think its personal to me and also it would stress me out if I did compare myself to others.
	G7 - 2: when I’m in the common room examining on friends the only way I know I have things right or wrong is by that book and by comparing myself to the other students who are doing them too, that snot always good because other people are good at different things, it can knock my confidence if I make direct comparisons. 
	G5 - 2:  Maybe when I found a good consultant I should’ve hung out with them a bit more. Just stayed with them, it would’ve got more rapport going but I don’t see them often enough.
	G4 - 1:  it’s a mix between internal and external stuff. There’s a massive part of this is put down to the people that teach us. There are days where I’m trying to get feedback from people, trying to get taught by someone and after a whole day of asking many people for some knowledge, there’s a day where I met one consultant that was so good that in ten minutes I learned more than in ten hours of the previous day. It’s a lot about the people. Of course we need to show we want to do stuff, if we’re bored in a corner we won’t get anything, some people are luckier than others in who they get.
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	10 Self-evaluation
	FG4 - SRLF Student 2: a good example is the butterfly needle and the blue one, loads of doctors say use the blue on, but I find the butterfly a lot easier but I think that’s just because I’m a novice. So I’m going to ignore the feedback for a little while then I’m going to use the other one later so I guess I will come to my own conclusion about the feedback they give me. I know they’re right but for the minute I’m going to stick with what is working.
	G2 - 2: There was three junior doctors on the ward round every day and I developed a relationship with them. One thing I did miss out on is that I got too involved in helping them with their work rather than going to take more histories, I wrote them up but I didn’t present it to them. I was just getting on with helping them. I learned that and it’s something I’ll take on board as my own feedback to myself for my next attachment. I’m feeling a bit insecure about holding them back but I should just use them for my own development instead of being worried about doing their job for them. I know they wouldn’t mind if I asked to present to them or help me with something.
	G8 - 2:  it’s not a specific team of medical people but I ned that feedback as well because I’m working with patients so I need the personal skills as well as the medical skills but it depends what i want the feedback on. I think patient feedback is useful to develop my personal skills and doctor feedback is useful for developing medical skills.
	G1 - 1: it’s both internal and external. If there’s opportunities to do things, patients to examine but I choose not to do it for some reason then that’s down to me. Other times I’ve been on the ward round asking questions and the doctors and nurses are busy and don’t have time for me. If I take a history and want to present it but they can’t observe me then I’ve done what I can. I don’t blame the doctors and nurses, it’s the nature of their work and they prioritise patients over students which is totally fine. If I pass up on an opportunity I can only blame myself. Sometimes there isn’t time or the opportunity to get the feedback but I do what I can.
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Contextual and cultural 
Workplace culture
Supportive
Recognition and awareness of the team
Confidence and motivation
Learning priorities
Characteristics of the learning environment
BPF: A1, D1, G1, L3, E5
SRLF: E1, H1, H2, F2, M2
BPF: I4, G3
SRLF: K2
BPF: C3, E3, C1, Q8
SRLF: A6, K3, A3, U6
BPF: N6
SRLF: I6, A2
SRLF: B2, C2
BPF: S8, Q8
SRLF: K8


Learning behaviours
Learning priorities
Planning and monitoring
Supportive
Progression
Confidence and motivation
Self-evaluation
BPF: R4, L8
SRLF: M8, O8

BPF: D9, T8
SRLF: A9, B5, C9, I5, J5, T9
BPF: N8, H6
SRLF: A8, C8, G8, K6, E6, D6
BPF: E4
SRLF: A10, P4, Q4, W4, O10, C4
BPF: E10, J10, M8
SRLF: C10, D8, F8, E8, V8
BPF: L10
SRLF: O10, F1, S6, F10
BPF: F5, S8, K10
SRLF: F8, N10, C5
BPF: B7, T6
SRLF: A7
SRLF: A9, B9, L9

Feedback behaviours
Credibility
Learning priorities
Self-evaluation
Confidence and motivation
Contextual, situational, and environmental factors
Supportive
SRLF: M1, G2, H2
BPF: J3
SRLF: I3, I6, F3, L2, M10
BPF: O7
SRLF: F6, I6, V6, G7, J7, L7
BPF: H5
SRLF: G5
BPF: D10
SRLF: P4, Q4
BPF: K1, P7
SRLF: A4, B4, D4, N10
BPF: H6, P10
SRLF: C6, L1, M6, W4
BPF: H8, D3, I8
SRLF: B8, C8, W8, B3, D5, L6, G6
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[bookmark: _Toc500319502]Sheffield AUMPC Seminar June 2017 – to an audience of primary care researchers at Sheffield

Title: Effective feedback giving? The impact of a training intervention on experienced and novice teachers.

Abstract:

The synergy between feedback and Self-Regulated Learning (SRL) is considered integral to the development of effective healthcare professionals. However, current literature suggests that SRL strategies are not well supported in teaching sessions with attention given to ‘conventional’ feedback that is predominantly unidirectional in delivery. We used a randomised, structured faculty development intervention to explore the impact of conventional and SRL feedback training upon the practice of novice and experienced teachers.

Teachers (n=14) received refresher training in best practice techniques, half of the group were randomly allocated to receive additional training in SRL microanalysis to explicitly develop SRL with feedback. The study took place within authentic, structured clinical skills teaching sessions where second year medical students were randomly allocated to receive ‘conventional’ feedback or SRL feedback. Teachers (n=13) participated in semi-structured follow-up interviews thematically analysed using a framework approach.

Video analysis confirmed teaching techniques incorporated the appropriate feedback approaches. Three themes arose: (1) conceptions of feedback informing teaching practice; (2); factors influencing the feedback encounter (3) dynamic and reflective changes in practice. A conceptual model was developed elucidating the impact of the feedback models on teaching and feedback practices. There were also differences in teaching and feedback conceptions between experiences and novice teachers. Medical educators adapt teaching practices to explicitly support students’ SRL following a training intervention. Our conceptual model illustrates the importance of the educator’s conceptions of feedback-giving within teaching sessions to change practice.



[bookmark: _Toc500319503]ASME Researching Medical Education conference November 2016 – Masterclass poster presentation
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[bookmark: _Toc500319504]Three Minute Thesis competition – University finalist - May 2017

Script:
I want you to imagine that you are a student doctor on your first day in a new hospital. The Junior doctor who is drowning in work, has asked you to take blood from Mrs. Green in cubicle five. So you gather your equipment, walk over, and pull back the curtain, you’ve never done this on a real person before and your hands are shaking. Mrs. Green sees you coming, she’s turning green as she sees how nervous you are. Nonetheless, you prepare her, tie the tourniquet, look for the vein, take up your needle, and jab her in the arm, you miss, no blood, you try again, you miss, no blood, the vein starts ballooning, you don’t know what to do, no one taught you about this and you have to call the junior doctor, who pushes you aside tells you to go and find something else to do, and returns Mrs. Green to her normal colour. You know you did it wrong but you what don’t know is how you’re going to do it right when you have to do it again maybe in the next hour, partly because the feedback and support wasn’t there. That was a true story from my research. 
My name is Billy Bryan, im studying how I can help medical students survive and succeed through the transition from classroom based medicine to the messy clinical environment which can be extremely rough, leaving students feeling worthless, confused about what they’re supposed to be learning, and a fear of engaging with real patients. We think that although we teach them how to perform the skills manually, we don’t prepare them with mental skills to deal with uncertainty and to build their confidence.
To address this uneasy transition, I developed a new solution: I took teachers, who teach them skills in safe simulated settings, and trained them in a more advanced feedback giving method designed to improve confidence, tackle uncertainty, and to develop independence. When teaching they asked: What’s your plan for finding the right vein? Tell me step by step how you’ll do it? How would you act if it went wrong? We’re having a conversation, and giving feedback on their responses to hone both their physical and mental skills.
To test this, we did our own version of a clinical trial. We gave this to one half of a normal cohort of students for three months and tested the differences multiple times over a year where they made this transition, we compared them to a ‘business as usual’ cohort. Three things changed for the new feedback group: (1) students on hospital placements are reporting higher levels of confidence. (2) higher levels of independent learning (3) Teachers found that they could build the new method into what they were already doing.
These results mean that we’re changing the way doctors are trained in their early years, next we aim to roll this out across the whole course to see what impact we can have. Given the pressures that the healthcare system is under right now, we need to be preparing our students for instability. If you’ve ever needed a doctor, you’ll know that more mindful medics are in all of our best interests.


[bookmark: _Toc500319505]Sheffield Hallam University – Institute of Education seminar – December 2016

Background and Rationale:
How learners recognise, understand, and implement feedback is a hot topic in medical
education - very little is known about what kind of feedback is recognised, understood, and
used. New evidence from multiple fields has suggested that feedback informed by self-
regulated learning concepts (SRL) may have more impact on students approaches to learning
and feedback, but no studies have directly explored this. The purpose of this PhD project is to
explore the impact of an SRL model to improve feedback impact and learning strategies for
medical undergraduates in clinical skills training. It is hypothesised that undergraduate
medical students improve their learning strategies and feedback recognition by receiving an
SRL feedback intervention compared to usual “best practice” feedback.
Methodology:
A mixed methods cohort study was conducted in which 171 undergraduate medical students
completed two SRL surveys (SSRQ and GSE) before and after random allocation to groups
receiving a teaching intervention using either SRL feedback or best practice feedback. The
SRL intervention was delivered by seven clinical skills tutors trained to use a questioning
technique called microanalysis which identified and rectified weak SRL behaviours with
targeted feedback. Another seven tutors had refresher training, ensuring use of best practice
feedback, forming the control group. This study was conducted as part of regular simulated
clinical skills teaching to explore the impact of both ways of giving feedback in authentic
settings. All sessions were videoed and the tutors were interviewed to evaluate the impact on
their teaching.
Findings:
Initial findings show that students who received the SRL feedback had significantly higher
levels of SRL and students who received best practice had significantly lower levels of SRL.
Less experienced tutors made fewer modifications to their allocated feedback model
compared to more experienced tutors who adapted their model to their own practice more
fluidly. Each tutor’s background and conception of feedback significantly affected how they
interacted with and delivered feedback in the sessions. Video analysis revealed some
corroboration and contrasts in how tutors gave feedback using the models over time when
compared to their interview accounts.
Implications and impact:
Early findings indicate that the SRL feedback delivery model is perceived to be efficacious
for tutors and effective in improving SRL for students. It is also clear that the background
and espoused theory of tutors are major influencers in how they deliver these feedback
models. Further qualitative data collection from students will evaluate the impact on
subsequent student learning and performance in clinical practice. The results of this study
may identify short and long-term benefits of combining feedback and SRL and lead to
creating models of enhancing feedback impact in other areas of medical education.


Book Chapter: ‘How supervisor feedback enhances self-regulated learning’ in: 53 Ways to Enhance Researcher Development – June 2017
[image: /Users/billybryan/Desktop/Screen Shot 2017-11-15 at 18.02.02.png]

Supervisory relationships


Contextual and personal factors


Learning priorities


Feedback source


Impact upon behaviours


Filtering feedback for acceptance or rejection


Strength of educational alliance


Categorisation


SRL behaviours


Workplace culture


Personal progression


Multisource


Credibility judgement


Motivational beliefs


Self-evaluation


Planning and monitoring


Maturation


Critical evaluation of feedback message


Mutual understanding and comfort


Simulated vs. authentic





























































Contextual and situational


Supervisors


Learning priorities


Workplace culture


Stage of learning and development


Nature of the workplace


Personal and professional progression


Individual learner


Perceived relationship


Credibility


Motivational beliefs


Self-evaluation


Planning and monitoring


Perception of staff workload


Role within the team


ILOs and expectations of placement


Authenticity



















































































































The learner states what they did well.


The observer states what the learner did well.


The learner states what could be improved.


The observer states what could be improved, and how this might be achieved.
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The 4 Levels of Feedback

1. Feedback directed at self

2. Feedback about the task

3. Feedback about the process

4. Feedback about Self-Regulated Learning

Hattie, ., & Timperley, H. (2007). The power of feedback. Review of educational research, 77(1), 81-112)

The 4 Levels of Feedback

1. Feedback directed at self

“Great ... Great”

“That’s good, well done”

The 4 Levels of Feedback

2. Feedback about the task

Correct or incorrect—
“You did not correctly position the needle”
“You successfully inserted the catheter”

The 4 Levels of Feedback

3. Feedback about the process

How the task was performed —
“You did not palpate the vein before
inserting the needle”
“You obtained informed consent and
maintained communication”
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The 4 Levels of Feedback

4. Feedback about Self-Regulated Learning
How SRL was used —

The importance of SRL in Feedback
and Remediation

Cleland, 1., Leggett, H., Sandars, ., Costa, M. ., Patel, R., & Moffat, M. (2013).

The remediation challenge: theoretical and methodological insights from a systematic
review.

Medical Education, 47(3), 242-251

Hattie, J, & Timperley, H. (2007). The power of feedback. Review of educational research,
77(1), 81-112.

Self-Regulated Learning
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Self-Regulated Learning

Performance Phase
Self-mot

Forethought Phase
Goal setting Self-Reflection Phase
Planning strategy Self-evaluation
Self-efficacy Planning for next time
Attributions
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Timothy Cleary PRD.
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Self-Regulated Learning

Performance Phase
Self-monitoring

Forethought Phase
Goal setting
Planning strategy
Self-efficacy

Self-Reflection Phase
Self-evaluation
Planning for next time
Attributions

Self-Efficacy

How confident a student is in respect to a
specific task.

Goal setting

_ oucome seat

Goals relating to success
and ‘end points’

“I want to “l want to get
successfully and | the blood”
safely draw
blood”
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Planning/Strategy

A student’s selection of a strategy relating to the
task at hand, it is how they achieve their goal.

Situational awareness

To what extent the student is aware of factors in their
environment and within themselves which affect
performance.

= s

pretty nol ere,
distracting me a bit”

Self-Monitoring

Being constantly aware of what you are doing
and making changes when needed.

Does the student think about what they’re doing?

Adapting for change

What the student wants to change or improve
upon for next time. How they will make this
change.
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Attribution Beliefs

What is responsible for success/failure? These
can be uncontrollable or controllable.

_ conmrones

Choice of Strategy

Alter Motivation

Dweck,C.5, & Leggett, . L (1988). A social-cognitive approach to motivation and persondlity.
Peychological Review, 95(2), 256.

Cleary T & Sandars 1 (2011) Using microanalysis of self - regulatory processes to understand
performance of clinical skill by medicl students: o pilot study
Medical Teacher 33(7):e368-74

What are you thinking about as you prepare to draw
blood from this arm?

First of all, I'd check his names and date of birth to make
sure that it was the right patient.

*I'd make sure that he was relaxed and then put the
tourniquet round the arm to make it quite tight.

+ Whether | can actually get blood ..... whether | can get
any blood back into the vacutainer.... to get enough
blood

Do you think you have performed a flawless
procedure so far?

* No .. [giggles] | would probably have palpated the
vein first ... but it was quite prominent and |
would take it from there

* Mmmm [pause] | can’t think of any right now
but I’'m guessing that | may have made some
mistakes but | can’t think of any right now
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Why do you think that you were successful in
obtaining a blood sample on your first attempt?

«I've had quite a bit of practice ... umm, I'm quite
confident with the arm.

Why do you think that you were unsuccessful in
getting into the vein?

+[pause] | don’t know. | think .....umm. | don't know ... |
feel like I've chosen the wrong vein, but that's one that |
would normally choose. I'm just not sure how it feels
when you have not gone deep enough.

How would you provide feedback?

Feedback

The Clinical Skill

Techniues
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they?

Do you havea
particular technique.
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blood sample /
insert the catheter?

‘ During the task

l Self-monitoring

g

Can you tell me whether you think
everything is going according to plan or

not?

What is the main thing
you would change in how
you perform this skill next
time? Please explain.

Whatis the main reason why
You think you
succeeded/failed to draw
this blood sample correctly /
insert the catheter correctly?
Please explain
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Short Self-regulatory questionnaire (SSRQ)

The
University

Oof
> Sheffield.

Please answer the following questions that best describes how you are, by filling in the squares.
There are no right or wrong answers. Work quickly and don't think too long about your answers.

1. l usually keep track of my progress towards
my goals

2. | have trouble making up my mind about things

3. | get easily distracted from my plans

4. | don't notice the effects of my actions until it's
too late

5.1 am able to accomplish goals | set for myself
6. | put off making decisions

7. It's hard for me to notice when I've had
enough (alcohol, food, sweets)

8. If | wanted to change, | am confident that | could
doit

9. When it comes to deciding about a change, |
feel overwhelmed by the choices

10. I have trouble following through with things
once I've made up my mind to do somenting

11. 1 don't seem to learn from my mistakes

12. | can stick to a plan that's working well
13. | usually only have to make a mistake one
time in order to learn from it

14. | have personal standards and try to live up to
them

15. As soon as | see a problem or challenge, |
start looking for possible solutions

16. | have a hard time setting goals for myself

17. 1 have a lot of willpower

18. When I'm trying to change something, | pay a
lot of attention to how I'm doing

Please continue over the page

Strongly Strongly
Disagree Disagree Uncertain Agree Agree
o O oD O
O o O O O
| O O O O O
D O O O o
o o o o o |
O O O O O
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D O O 0O O
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O O O o O
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Short Self-regulatory questionnaire (SSRQ) continued

19. | have trouble making plans to help me
reach my goals

20. | am able to resist temptation

21. | set goals for myself and keep track of my
progress

22. Most of the time | don't pay attention to what
I'm doing

23. | tend to keep doing the same thing, even
when it doesn't work

24. | can usually find several different possibilities
when | want to change something

25. Once | have a goal, | can usually plan how
to reach it

26. If  make a resolution to change something, |
pay alot of attention to how I'm doing

27. Often | don't notice what I'm doing until
someone calls it to my attention

28. | usually think before | act

29. | learn from my mistakes

30. | know how | want to be

31. 1 give up quickly

Thank you for completing this questionnaire

Please complete the second questionnaire in this pack

Strongly Strongly

Disagree Disagree Uncertain  Agree Agree
O O O O O
O O O O O
O Ld O O O
O O O O O
[m] O O O
O Ll O
O O O O O
O O O O O
O O O O O
O O O O

Lo O O [m} O
O O O O O
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The General Self-Efficacy Scale (GSE)

Universi
9 Of ty
Sheffield.

Please answer the following questions by filling in the squares that best describes how you are.

1. | can always manage to solve difficult
problems if | try hard enough

2. If someone opposes me, | can find the means
and ways to get what | want

3. It is easy for me to stick to my aims and
accomplish my goals

4. | am confident that | could deal efficiently with
unexpected events

5. Thanks to my resourcefulness, | know how
to handle unforeseen situations

6. | can solve most problems if | invest the
necessary effort

7.1 can remain calm when facing difficulties
because | can rely on my coping abilities

8. When | am confronted with a problem, | can
usually find several solutions

9. If  am in trouble, | can usually think of a
solution

10. | can usually handle whatever comes my way

NOT AT HARDLY MODERATELY EXACTLY
ALL TRUE TRUE TRUE TRUE
[ O O o

O O o O
O o 5|
= 5| o O
5] 5| o O
5| O O O
o m] m] O
5| O o o
=] | O o
O O O O

Thank you for completing this questionnaire. Please hand this back to the researcher.
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Asian or Asian
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Thank you for completing this questionnaire. Please hand this back to the researcher.
If you have any questons about this research project, please contact:
Billy Bryan: bjbryan1@sheffield.ac.uk or Prof. Deborah Merdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
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my wilingness to participate study-

1 confirm that | have read and understood the information sheet dated 30/09/15 explaining the research
project and | have had the opportunity to ask questions about the project

I understand that | am free to withdraw my data at any time without giving any reason and without there
being any negative consequences. In addition, should | not wish to answer any particular question or
questions, | am free to decline.

I understand that my responses will be kept strictly confidential. | give permission for members of the
research team to have access to my anonymised responses. | understand that | will not be identified
or identifiable in the report o reports that result from the research.

Monitoring questions

Gender: Which of the following describes how you think of yourself?

Male Female In another way Prefer not to say
=] a o

|

| Ethnicity:
| & ian or Asian
O British-Indian

O White-British [ Black or Black Asian or Asian [ Mixed-White and Black
British-Caribbean British-Pakistani Caribbean
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please state o EI‘“ '0‘("*3' background-Chinese [ Mixed-Other please state
loase state bel
Below Below [ Asian-Other please state sl
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Student
Number:

Please complete both questionnaires and sign using your student registration number if you
wish to participate in this study and consent to the above statemen
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Consent statement

I understand that completion of this form and questionnaires, using my student number, is indication of
my willingness to participate in this study.
| confirm that | have read and understood the information sheet dated 30/09/15 explaining the research
project and | have had the opportunity to ask questions about the project.
I understand that | am free to withdraw my data at any time without giving any reason and without there
being any negative consequences. In addition, should | not wish to answer any particular question or
questions, | am free to decline.
I understand that my responses will be kept strictly confidential. | give permission for members of the
research team to have access to my anonymised responses. | understand that | will not be identified
or identifiable in the report or reports that result from the research.
Monitoring questions
Gender: Which of the following describes how you think of yourself?
Male Female In another way Prefer not to say
m] m} m} m}
Ethnicity:
o Asian or Asian
O British-Indian
O White-British Black or Black Asi Asi Mixed-White and Black
RS Britsh-Caribbean O Britshpakistani B Carbbean
S di Asian or Asian ixed-W hi
O White-Irish glr?t‘i:skh?;filca;: O Brigsh-Bangladeshi ] ’\/Illf):'iecda r\1/Vh|te and Black
i Chinese or Other
O \;;‘I/::see—gigg ] Black-Other = background-Chinese [0 Mixed-Other please state
below please state 5 below
below [ Asian-Other please state
below
| |
Student | |
Number:

Please complete both questionnaires and sign using your student registration number if you
wish to participate in this study and consent to the above statement.

If you have any questons about this research project, please contact:
Billy Bryan: bjbryan1@sheffield.ac.uk or Prof. Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
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Feedback Project - Questionnaire 2nd Round

Please fill in this questionnaire ONLY if you have completed it once before in
November/December 2015. Your student number is needed again only to track
your previous response.

Consent statement

® | understand that completion of this form and questionnaires, using my student number, is indication of
my willingness to participate in this study.

® | confirm that | have read and understood the information sheet dated 30/09/15 explaining the research
project and | have had the opportunity to ask questions about the project.

® | understand that | am free to withdraw my data at any time without giving any reason and without there
being any negative consequences. In addition, should | not wish to answer any particular question or
questions, | am free to decline.

® | understand that my responses will be kept strictly confidential. | give permission for members of the
research team to have access to my anonymised responses. | understand that | will not be identified
or identifiable in the report or reports that result from the research.

Student | | | |
Number: I

Please complete both questionnaires and sign using your student registration number if you
wish to participate in this study and consent to the above statement.

If you have any questons about this research project, please contact:
Billy Bryan: bjbryan1@sheffield.ac.uk or Prof. Deborah Murdoch-Eaton: d.murdoch-eaton@sheffield.ac.uk
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EFFECTIVE FEEDBACK - WHY,
HOW AND HOW NOT TO DO IT!
I

L= Yo

WIIAT IS FIEEDBACK?

o Agreed importance lo learning
“feedback is crucial in learning situations...

“90% of attending surgeons reported they gave
feedback successfully, only 17% of residents
agreed with this assertion”

[T - .

The
University
of
Sheffleld.

12/07/2017

me
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AIMS OF WORKSHOP

o Describe key features of good and efective
feedback

o lixplore views and perceptions of feedback

© Considored methods to enhance understanding,
recognition and usago of foedback

8
CONCEPTUAL FORMULATION OF N
WIAT FEEDBACK IS...

Information
« “Teedback: is information on progress of teaching
and learning provided through various methods of
assessmenl
Reaction
* “Dircel response by an individual or group lo
another person’s behaviour..
Cyele
« “Krror correcting information returned to control
centre ... Enabling it to offsct deviations in its
course towards a particular goal”

Vo Picder Moo F 3008 Wt is Feedlpack i clinicol edcution” .
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WHAT IS FEEDBACK (IN cunidBES
EDUCATION)

“Specific information about the comparison
between a trainee’s observed performance
and a standard, given with the intent to
improve the lrainee’s performance”

Van der Ridder Medical Education 2008

WITAT IS FEEDBACK?

SUCCESSFUL LEARNING....

-

0 help students leam

ROYCE SADLER
GRIFFITHS INSTITUTE, BRISBANE *

o Challenges the dominant approaches (o FB
© Considers the "role” of FB (as currently perceived) over-
rated in the development of comples learning

wohat most teachers consider (o be effective I'B centres
around identifying students deficiencies, and instructing
them in how they might improve...

Developing teachers skills in giving positive and
constructive FB is not sufficient, .

*Sader 2010 A question of feedback; when and o what extentis it crucial.

12/07/2017
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FEEDBACK? FEED FORWARD? ) #-=
..OR JUST FEED ME!!

Do we understand our leamers and their
needs?

KEY ASPECTS OF “GOOD AND B |

EFFECTIVE” FEEDBACK FROM
LITERATURE (2)

o Teedback is recognised as being given
o Teedback is attended to and understood

o Teedback is acted upon

s

KEY ASPECTS OF “GOOD AND
EFFECTIVE' FEEDBACK FROM
LITERATURE

©  Students and staff must have a clear and
mutual understanding of the desired learning
outcomes of a learning activity

o Feedback is provided in a timely fashion, and in
sufficient detail. 1 should focus on the
performance of the student in achieving the
desired outcomes

CHARACTERISTICS OF “FEEDBACK”
EVERYTHING YOU NEED TO HAVE IN

YOUR MIND WHEN YOU ARE ASKED TO GIVE
FEEDBACK...!!

1. Content
« Cognitive or evalualive
« Standard / results / effects
« Behaviour

2. Aim
« Motivational, improvement
« Promote reflection

12/07/2017

S





image14.jpeg
Bty

St
KEY FEATURES OF (ANY) FB DEFINITION

o It centres on learners and what they do, rather
than what teachers or other parties others do for
them;

o Tt recognises the importance of external
<tandards applicable 1o work produced and (he
need for learners (o understand what these are;

o It 15 a process extended over time and is not a
single act of reception of information:

o It sces the appreciation of variation between the
standards to be applicd and the work itsclf as an
important point of focus;

o 1t positions foedback as leading to action as a @

necessary parl of the process.

FEEDBACK - WHY DO IT.......

What was it about a feedback experience
that made it a valuable experience for you

oThink about a situation in which someone
fed back to you well — you felt valued. or
criticism was valued and useful

©This need not be a situation from work /
university

Discuss with neighbour — why was this?

8§

Saaa.

KEY ISSUES — FOR STAFF/ TEACHERS

o ‘hat the students actually do get feedback
o timely feedback
o Quality of feedback

+ SMART

+  Understandable (o students

Smaa.

12/07/2017




image15.jpeg
3. Feedback recipient

4. Feedback provider

5. Form
« Oral, written, speci|

o, non-evaluative

6. Preparation
« Collecting results, observing subject

7. Source
« Internal feedback (from the recipient)
« External (tash results, or observer)

MOVING FROM “TRANSMIT” TO g, 3‘;:"""'
“MESSAGE RECEIVED AND e
UNDERSTOOD”

The eternal conundrum........

P S

8. Communication conditions
+ Timeliness, direclness

9. Contextual factors
« Place where feedback given
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DO YOU FEEL COMFORTABLE 8 J
GIVING FEEDBACK?

Think about....

+ One situation in which you do feel comfortable giving
foedback and why?
+ One situation in which you do not and why?

THEN

+ Come up with some ideas about how you could
transform a situation in which you do not feel
comfortable into one that you could...

o s the person feeding back .
o As the person recoiving feedback

Feedback
pyramid

Consider the ndivduars readiness o receive
feadsac

Feedback and assessment

Pendieton's rules Agenda-ied
outcome based.
analysis.

Clally purposs of meeting
| earner discusses what
ey would ke
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Pendleton’s rules

GROW moder

- Clarify purpose of meeting

- Learner discusses what they did well

- Teacher discusses what they did well

 Learner discusses what they should improve

should improve

G = Goal setting
R = Reality chec

O = Options

W = what next. when and by whom

[N] = Next steps

d outcome based

the learner what they wanted to

- What they would like specific help with

- What went well and what could
improved with alternative strategies

- Provide an apportunity fc play or
vehear
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Feedback and Self-Regulated Learning

Making feedback more effective!

John Sandars and Billy Bryan

How would you provide feedback?
Venepuncture
and

Catheterisation

Remember your best practice principles!

Venepuncture

Catheterisation
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Best practice feedback involves...

The Clinical Skill
checklist

*Task

*Process

It also considers...

Context

The Clinical Skill
checklist

*Task

*Process

Why do students sometimes struggle?

" m playing all the right notes but not
necessarily in the right order!

The Clinical Skill
checklist

*Task

*Process





