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Abstract 

This thesis investigates PISA’s impact on students’ learning in a local 

context, Fangshan District of Beijing, in China. PISA’s growing 

influence on educational policymaking in domestic education systems 

has been widely discussed, but concerns about policy borrowing and 

PISA’s governing power on education have been raised. However, 

these discussions rarely look further into local contexts to investigate 

PISA’s impact on students’ learning. 

Through mixed methods research, this thesis presents an investigation 

into the impact PISA has had on students’ learning and how this impact 

occurs. A conceptual framework employing theories about washback 

effect and ecological systems theory was developed to underpin the 

research. Sixteen local educational policymakers and practitioners 

were interviewed to identify how PISA is used in the local context, and 

to gather their views on the perceived impact of PISA on students’ 

learning. Fangshan PISA data were used to triangulate their 

perceptions, and also to expand the understanding of their use and 

translation of PISA data in policymaking. 

Thematic analysis of interview data reveals that PISA is perceived as a 

new perspective, which is different from domestic assessment in some 

aspects, for benchmarking the quality of local education. PISA is also 

used as an impetus motivating local initiatives to improve educational 

quality, in which some PISA concepts are integrated. The mechanism 

of PISA’s impact on students’ learning was conceptualised via making 

the factors of different contextual layers which negotiate PISA’s impact 

explicit. Interviewees perceived that through school enactment of the 

local PISA-motivated initiatives, and reforms of national curriculum and 

assessment, to some extent, students’ learning has been gradually 

fostered. These perceptions are largely supported by the trend analysis 

and multilevel modelling of PISA data. Research findings also indicate 

the challenges that the local PISA data users face for appropriately 

interpreting and translating PISA data to inform educational 

policymaking. 
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Chapter 1 Introduction 

This thesis presents the research on the impact of the Programme for 

International Student Assessment (PISA) on students’ learning, and 

particularly investigates that impact in a local context in China. In this 

chapter, I will present the research background, aims, and the structure 

of the thesis. 

1.1 Background 

Early in the 1950s, with the recognition that international standards on 

identifying strengths and weaknesses of educational quality across nations 

were not available, a cross-national study was firstly proposed in Hamburg 

at the Institute for Education of the United Nations Educational, Scientific, 

and Cultural Organization (UNESCO) (Husén, 1979). Soon in 1960, the 

International Association for the Evaluation of Education Achievement (IEA), 

which was originally composed of a group of educational psychologists, 

psychometricians and sociologists, launched the Pilot Twelve-Country Study 

in 12 countries to explore the feasibility of administrating an assessment 

across countries of different school systems (Husén, 1979). As modern 

techniques and theories of educational assessment advance, international 

large-scale assessments (ILSAs) have been not only feasible, but also had 

growing impact on domestic educational policymaking in various aspects, 

such as pedagogy, teacher training, and instruction (Heyneman and Lee, 

2014). The methodological innovations such as Item Response Theory (IRT) 

and Balanced Incomplete Block (BIB) item sampling design enable ILSAs to 

focus on more and complex questions of policy interests in education (Kirsch 

et al., 2013). Programmes such as the Trends in International Mathematics 

and Science Study (TIMSS), the Progress in International Reading Literacy 

Study (PIRLS), PISA, and the Programme for the International Assessment 

of Adult Competencies (PIACC) are typical examples of the most influential 

ILSAs in terms of its global reach and impact. 

As to PISA, it is a triennial study launched by the Organisation for 

Economic Co-operation and Development (OECD) in 1997, with PISA 

2000 as its first cycle. PISA assesses how well 15-year-old students 

are prepared and equipped to meet the challenges in their adult life by 
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measuring their performance in reading, mathematics and science 

literacy (OECD, 1999). PISA also collects information such as student 

background, learning experience, and school system through 

questionnaires1 distributed to students and school leaders. With the 

data of questionnaires and the cognitive test, PISA produces policy-

oriented indices about student performance to promote participating 

education systems’ understanding of their systems (OECD, 1999). In 

the most recent cycle, PISA 2018, about 0.6 million 15-year-old 

students in 79 participating education systems attended this 

assessment (OECD, 2019a). 

Mainland China has been involved in PISA for several cycles. Early in 

PISA 2006, under the administration of National Education 

Examinations Authority (NEEA), four small areas in mainland China 

carried out PISA as a trial on a voluntary basis. Following that, some 

regions participated in PISA 2009 China Trial and PISA 2012 China 

Trial. Different from these areas, Shanghai formally took part in PISA 

2009 and PISA 2012, which were administered by Shanghai PISA 

team (i.e. Shanghai PISA Secretariat and Research Centre [SHPISA]). 

Starting from PISA 2015, mainland China expanded its formal 

participation by involving four provinces/municipalities. In 2015, 9841 

students from 268 schools in Beijing, Shanghai, Jiangsu, and 

Guangdong, aggregated as one sample representing the whole of 

these four regions, attended and completed this assessment (OECD, 

2016a). In 2018, the sample consisted of 12058 students from 361 

schools selected in Beijing, Shanghai, Jiangsu, and Zhejiang (OECD, 

2019a). There is a local area, Fangshan District of Beijing, which 

continuously participated in PISA 2009 China Trial and PISA 2012 

China Trial with its locally representative sample, and as a part of 

Beijing, took part in PISA 2015 with all its eligible schools. Table 1.1 

(Yang, 2008; 2015;  Wang et al., 2017; OECD, 2019a) below 

summarises the regions and sub-regions that have been involved in 

PISA, either through China Trials or formal participation. 

 

                                                           

1 The optional questionnaires for teachers and parents are employed to gather 
more comprehensive information and also to cross-validate the questionnaire 
information collected from students and school leaders. 
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Table 1.1  Mainland China’s involvement in PISA 

PISA 2006 PISA 2009 PISA2012 PISA2015 PISA2018 

China Trial China Trial Formal 

participation 

China Trial Formal 

participation 

Formal 

participation 

Formal 

participation 

Haidian District of 

Beijing 

Chaoyang District 

of Beijing 

Tianjin 

Weifang City of 

Shandong 

Fangshan District 

of Beijing 

Tianjin 

Hebei 

Jilin 

Jiangsu 

Zhejiang 

Hubei 

Hainan 

Sichuan 

Yunnan 

Ningxia 

Shanghai Fangshan District 

of Beijing 

Tianjin 

Hebei 

Jilin 

Jiangsu 

Zhejiang 

Hainan 

Sichuan 

Yunnan 

Ningxia 

Shanghai Beijing-Shanghai-

Jiangsu-Guangdong 

 

 

Beijing-Shanghai-

Jiangsu-Zhejiang 
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Since the first cycle, PISA has widely attracted the attention of 

educational policymakers (Sellar and Lingard, 2014). According to the 

survey conducted amongst PISA Governing Board representatives 

from the education systems that participated in PISA 2009, PISA has 

been playing an important role in policymaking in most of these 

systems (Breakspear, 2012). Policymakers use PISA findings to justify 

policy proposals (e.g. Australia), to drive educational evaluation and set 

monitoring indicators (e.g. Japan), and also to set or revise curriculum 

standards (e.g. Korea) (Breakspear, 2012). Besides the national 

activities in light of PISA, PISA has expanded its policy effect at 

regional level with the sub-national participation in the countries such 

as Canada and USA (Engel and Frizzell, 2015). Along with the policy 

impact on domestic education policymaking, there have been extensive 

debates focusing on borrowing policies from top-performers of PISA 

(Johansson, 2016). As we know, PISA results reports provide the 

international league table, which is simply generated from students’ 

average performance of each participating education system. Since 

“every country has its own unique features and context” (OECD, 

2016b), it is suggested to pay attention to the findings of other factors 

to comprehensively understand students’ performance and education 

system ( Wu, 2009; Ho, 2016). However, it seems that deep analyses 

of PISA data for informing educational policymaking are rarely seen 

(Pons, 2012). PISA’s power of governing global education is also 

argued (Meyer and Benavot, 2013). Researchers claim that this 

assessment tool is governing policymaking in domestic education 

systems by numbers (Grek, 2009).  

Despite that there have been a range of discussions on PISA’s impact, 

most of them centre on the use and consequences of PISA in 

educational policymaking (e.g. Ertl, 2006), while whether the impact as 

claimed by policymakers has practical influence on students’ learning in 

schools remains unclear. This is also the case in China (e.g. Wang and 

Tong, 2015). According to my work experience as a member of PISA 

national team in China, I realised national policymakers’ concern of 

students’ performance in PISA, and local PISA data consumers’ 

interest in and attempts at using PISA for seeking solutions to address 

local educational issues. Therefore, I think, as to the use of PISA data, 

besides publishing PISA results to describe the strengths or 
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weaknesses in performance, there should be more that we can do to 

advance appropriate ways to fully make use of PISA data for improving 

practices. To better and more appropriately use PISA data for informing 

educational policies and practices, it is important to enter into local 

context and look into how PISA data are used and translated in 

educational policies and their practical influence on students’ learning. 

1.2 Aims 

My research aims to empirically investigate PISA’s impact on students’ 

learning in schools in a local Chinese context. The local context is 

Fangshan District of Beijing, which continuously participated in three 

cycles of PISA from PISA 2009 China Trial to PISA 2015 with its locally 

representative samples. My research attempts to first understand the 

overall picture of the impact of PISA on students’ learning and how this 

impact occurs; and then further investigate in detail the impact on 

students’ learning in a specific learning domain, mathematics. The 

research seeks answers to the following three research questions 

(RQs): 

RQ 1. How is PISA used by Fangshan educational policymakers and 

practitioners in the local context? 

1a. How do Fangshan educational policymakers perceive PISA? 

1b. What kind of initiatives have been motivated by PISA due to these 

perceptions? 

1c. How are these initiatives implemented at school level? 

1d. What is the influence of national education contextual factors on the 

formation and implementation of PISA-motivated initiatives? 

RQ 2. What are the perceptions of Fangshan educational policymakers and 

practitioners of the impact of the use of PISA in educational policies 

and practices on mathematics learning? 

2a. What are their perceptions of the impact of the use of PISA in 

educational policies and practices on the process of mathematics 

teaching and learning in schools? 

2b. What are their perceptions of the impact of the use of PISA in 

educational policies and practices on mathematics learning 

outcomes? 

2c. What is the perceived role of national education contextual factors in 

the impact on mathematics learning? 
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RQ 3. To what extent have the PISA-motivated initiatives actually influenced 

students’ learning outcomes in mathematics, as evidenced by PISA 

data? 

RQ 1, as listed above, is addressed through seeking answers to four 

sub-questions. It explores the overall picture of how PISA is used in the 

local context, and how its data, such as PISA results, databases, 

assessment frameworks, and released items, are interpreted and 

translated in the local PISA-motivated initiatives. This exploration is an 

important prerequisite for investigating and understanding the 

perceptions of the local educational policymakers and practitioners 

about the impact of PISA and PISA-motivated initiatives on students’ 

learning, which is the focus of RQ 2. RQ2 is addressed through 

answering three sub-questions. RQ 3 seeks evidence from quantitative 

data of PISA to triangulate the perceptions identified from qualitative 

data in the answer to RQ 2, and also to expand the understanding 

about the perceptions. In RQ 2 and RQ 3, mathematics is particularly 

focused upon. I will describe in detail all the three research questions 

later in Section 4.1. 

1.3 The structure of the thesis 

The main thesis consists of seven chapters. The present Chapter 1 

introduces the background, the aims of my research, and outlines the 

structure of my thesis. 

Chapter 2 provides the description of the education context in mainland 

China, including an overview of the education system, curriculum 

reform, and assessment system reform. It shows readers the picture of 

the evolution of national policymakers’ conceptions of education, the 

development of the focus and goals of education, and the growing 

connection between national education policymaking and global 

education. 

Chapter 3 gives an overview of PISA, and introduces the impact of 

PISA on global educational policies and in mainland China. It then 

discusses PISA results in relation to the factors associated with 

students’ performance and PISA’s limitations that are important to be 

noticed in interpreting PISA data for informing policymaking. After that, 

this chapter presents the conceptual framework of my research. 
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Chapter 4 focuses on the description of methodology of my research. It 

details the research aims and research questions, justifies the research 

paradigm, design, and methods. Following these contents, it gives 

details about data collection and the procedures of data analyses. 

Finally, ethical considerations and research trustworthiness are 

discussed. 

Chapter 5 first presents the findings which are identified from interview 

data with the thematic analysis approach. These qualitative findings, 

displayed in two sections, demonstrate the use of PISA in Fangshan 

local educational policies and practices, and the perception of the local 

educational policymakers and practitioners about the impact of that use 

of PISA on students’ mathematics learning. This chapter then presents 

the quantitative findings based on the analyses of Fangshan PISA data, 

demonstrating the local students’ mathematics performance trends in 

PISA, and the factors accounting for students’ mathematics 

performance. 

Chapter 6 discusses the three key findings drawn on the results 

presented in Chapter 5, and how these findings are related to literature. 

In these discussions, argumentation on the use of PISA in the local 

context is made. The mechanism of how PISA’s impact on students’ 

learning occurs in the local context is then conceptualised. Based on 

the synthesis of both interview data and Fangshan PISA data, to what 

extent PISA has had impact on students’ mathematics learning is 

discussed. Following that, discussion on the contributions and 

limitations of the research is made. 

Chapter 7 concludes with implications of this research for researchers, 

assessment developers, and educational policymakers, and also 

presents the possibilities for future research which is related to or could 

extend my research. In addition, this chapter also offers my 

methodological reflection and personal reflexive account which might 

be useful for researchers doing similar research in the future. 
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Chapter 2 Education context in mainland China 

In this chapter, I will first present the overview of the education system 

in mainland China, introducing the structure of the education system 

and its development. Then I will present the curriculum reform and the 

assessment system reform. 

2.1 An overview of education system 

In mainland China, since the “opening-up policy” and economic reform was 

initiated in 1978, education has been greatly developing. As documented in 

China’s Education Law, in its education system there are four education 

levels, denoting pre-primary, primary, secondary (lower and upper), and 

tertiary education. The official school ages of each education level are 

shown below in Figure 2.1.  

Figure 2.1  Offical school ages by level of education (UNESCO, 2019) 

As indicated in the above Figure 2.1, pre-primary education lasts for three 

years, primary and secondary education each contains six years of 

schooling. Obtaining an undergraduate degree typically requires four years 

of study, while in some specific disciplines (e.g. medicine), five years of 

study may be required. In addition to the tertiary degree programmes, there 

are higher vocational colleges available for students which usually require 

three years of study. In terms of secondary education in which 15-year-olds 

are usually enrolled, it is comprised of three school years of lower-secondary 

education (from 7th grade to 9th grade) and three school years of upper-

secondary education (from 10th grade to 12th grade). The total nine-year 

education in primary and lower-secondary is compulsory, as specified in the 

Compulsory Education Law which was enacted in 1986. As specified in the 

Education Law, the management of education in China is taken charge by 
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the State Council and all levels of governments in regions based on the 

principle of hierarchical management and administrative division. Secondary 

and pre-secondary education are managed by local governments under the 

leadership of the State Council, while tertiary education is managed by the 

State Council and provincial governments. 

Admission of students in post-compulsory education is undertaken in the 

national education examination system. After the completion of compulsory 

education, usually at 15 years old or so, students who would like to continue 

to receive upper-secondary education usually need to take the Senior High 

School Entrance Examination (known as Zhongkao), and choose between 

the regular (i.e. academic) track and the vocational track. Zhongkao is 

curriculum-based, and also serves as the graduation examination of lower-

secondary education (Ministry of Education [MOE], 2002). It is administrated 

by provincial or city-level education departments (MOE, 2008). In upper-

secondary academic education, to be qualified for graduation, students need 

to pass the curriculum-based Academic Achievement Test for Regular 

Senior High School Students. Students who would like to go to university or 

college are generally required to sit the National College Entrance 

Examination (known as Gaokao). Gaokao basically includes mandatory 

examinations in Chinese, mathematics, and foreign language, and 

examinations in elective subjects selected by students from physics, 

chemistry, biology, history, geography, and politics. For different provinces, 

the mode providing available choices to students to choose elective subjects 

may vary. Since over years Zhongkao/Gaokao has served as the basis for 

senior high school/higher education enrolment, they are considered as 

crucial high-stakes examinations for students, and are valued highly by them, 

their parents, educational policymakers, and practitioners. 

The current education system in China is shaped by continuous reforms 

initiated since 1978, which were motivated by the need of advancing socio-

economic, scientific, and technical development (Shi and Zhang, 2008). With 

40 years of development, China has made great improvement in the 

universalisation of education, as shown in Figure 2.2. 
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Note: for primary education, the data are net enrolment rates; for other education levels, the 
data are gross enrolment rates. For the years without data points, data of enrolment rates 
are not available.  

Data source: http://www.moe.gov.cn/jyb_sjzl/sjzl_fztjgb/ 

Figure 2.2  Enrolment rates by level of education 

In 1977, Gaokao, which was aborted for one decade due to the Cultural 

Revolution, was resumed. This event is considered as the beginning of 

restoring the education system (Fan and Sun, 2018; Gu et al., 2019). During 

the period of restoring, universalising primary education in 1980’s was 

proposed as the focus of education reform (Shi and Zhang, 2008). In 

response to the initiation of economic and technological system reform, 

Decision on the reform of education system (Zhonggong zhongyang guanyu 

jiaoyu tizhi gaige de jueding) was issued in 1985 to increase school 

autonomy and motivate the initiative of local administration of education (Shi 

and Zhang, 2008; Fan and Sun, 2018). This document specifies that basic 

education is managed under the principle of “local responsibility and 

hierarchical management”. Along with the decentralisation of education 

management, the Compulsory Education law which was then enacted in 

1986 further underpins the development of basic education. 

In 1992, China started to establish the socialist market economy system, 

which drove the focus of education reform to transit to building the education 

system adaptable to the economy system. In 1993, the Guideline for 

education reform and development of China (Zhongguo jiaoyu gaige he 

fazhan gangyao) was therefore issued to improve the quality of citizens, and 

transform the heavy burden of huge population to the advantage of human 
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resources (State Council, 1993). Regarding the hierarchical management of 

secondary and pre-secondary education, this document further specifies that 

they are managed by local governments under the guidance of the central 

government, and proposes the principal responsibility system (State Council, 

1993). The conception of “Quality Education” was then for the first time 

documented in 1994 in the central government’s policy document Opinions 

on further strengthening and improving moral education in schools 

(Zhonggong zhongyang guanyu jinyibu jiaqiang he gaijin xuexiao deyu 

gongzuo de ruogan yijian), in which legal education, education of social 

morality and work ethics, physical and aesthetic education, and students’ 

mental quality are proposed to be improved (State Council, 1994). 

The connotation of quality education is further clarified in the Decision on 

deepening education reform and comprehensively promoting quality 

education (Zhonggong zhongyang guowuyuan guanyu shenhua jiaoyu gaige, 

quanmian tuijin suzhi jiaoyu de jueding) which was issued in 1999, and 

starts to be proposed for all the four levels of education afterwards (State 

Council, 1999). This policy document writes that quality education aims to 

pave the way for students’ all-round and healthy development (State Council, 

1999). It emphasises that not just intellectual education but also moral, 

physical, and aesthetic education shall be crucial components in educational 

activities (State Council, 1999). In terms of intellectual education, this 

document suggests to adopt the heuristic approach and discussion activities 

in teaching, and pay attention to developing students’ abilities of analysing 

and solving problems, communication, and so on (State Council, 1999). It 

also starts the enrolment expansion in upper-secondary and tertiary 

education to relieve the stress of students seeking post-compulsory 

education (State Council, 1999). To facilitate the implementation of quality 

education, this policy suggests to reform the examination and assessment 

system in which assessing students’ capabilities and comprehensive quality 

shall be underlined; and suggests to reform the curriculum system and adopt 

the three-level (i.e. national, local, school) curriculum model to make 

curriculum content more comprehensive and practical (State Council, 1999). 

To guarantee the implementation of quality education, provision of teacher 

education targeting all teachers and improving their overall quality is 

proposed in this document (State Council, 1999). This policy was then 

further developed and specified later in the same year in the Regulations on 

the further education for teachers at primary and secondary schools 
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(Zhongxiaoxue jiaoshi jixu jiaoyu guiding) that teachers’ further education is 

administrated by city and county educational sectors under the supervision 

of provincial educational departments, and is mainly funded by governments 

(MOE, 1999). 

Along with the suggestion of “the scientific outlook on development” which 

was raised by the former General Secretory Hu Jintao in 2003 and then 

added into the Communist Party of China’s constitution as one of the guiding 

principles for social and economic development, educational reform moves 

its focus to the equity of education (Fan and Sun, 2018). In 2005, the 

Opinions on further promoting balanced development of compulsory 

education (Jiaoyubu guanyu jinyibu tuijin yiwu jiaoyu junheng fazhan de 

ruoganyijian) was issued to prevent the widening educational gaps between 

urban and rural areas, between regions, and between schools (MOE, 2005).  

Further, in 2010, the Outline of China’s national plan for medium and long-

term education reform and development (2010-2020) (Guojia zhongchangqi 

jiaoyugage he fazhan guihua gangyao (2010-2020)) was issued “to enhance 

citizens’ overall quality”, and “boost educational development in a scientific 

way” (State Council, 2010). This plan specifies five principles for 

comprehensively implementing quality education. That is, “giving priority to 

development, taking the cultivation of people as the starting point, carrying 

out reform and innovation, promoting equity, and improving quality” (State 

Council, 2010). It suggests to update the concepts about talent or 

professional cultivation (State Council, 2010). Besides all-round 

development, diversity of talents or professionals is suggested, and 

personalised development is also encouraged to develop every student’s 

potential, considering individual students’ differences in personality (State 

Council, 2010). This plan also proposes to reform the enrolment and 

examination system, suggesting the role of this reform to be the 

breakthrough to change the practice that a student’s achievement in one 

single round of examinations (i.e. Zhongkao or Gaokao) determines his or 

her destiny (State Council, 2010). Hence, it suggests to gradually transform 

this system to be with diversified evaluation and enrolment criteria (State 

Council, 2010). The Academic Achievement Test for Junior High School 

Students and the evaluation of students’ comprehensive capabilities are 

suggested to be improved and used for the senior high school enrolment 

(State Council, 2010). Advancing the tertiary-level examinations and 

enrolment system reform in terms of its contents and forms is suggested, 
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and assessing students’ comprehensive quality and capabilities is 

underlined (State Council, 2010). It is suggested to explore the ways to hold 

several rounds of examinations per year for some certain subjects (e.g. 

English) (State Council, 2010). Gaokao scores which still serve as the basis 

for enrolment, in addition to the Academic Achievement Test for Regular 

Senior High School Students and the evaluation of overall quality, are 

suggested to be used in university/college enrolment (State Council, 2010). 

To consolidate the scientific basis for educational policymaking, this plan 

proposes to establish and improve the national educational quality 

monitoring and evaluation system, and release evaluation reports regularly 

(State Council, 2010). It also particularly suggests further promoting the 

openness of education through the ways such as international 

communication and cooperation (State Council, 2010). Advanced 

educational concepts and experience in the world are encouraged to learn 

from and inform domestic education reform, so as to enhance the 

international position, influence, and competiveness of China’s education 

(State Council, 2010). 

2.2 Curriculum reform 

In response to the policy of promoting quality education, the Guidelines for 

basic education curriculum reform (pilot) (Jichu jiaoyu kecheng gaige 

gangyao (shixing)) which covers education levels from pre-primary to upper-

secondary was issued in 2001 to develop quality-oriented basic education 

curriculum system (MOE, 2001a). Specifically, this curriculum reform aims to 

transform the curriculum focus from imparting knowledge to students to 

shaping students’ positive and active role in learning; to set integrated 

courses with the consideration of the interconnection between subjects and 

across education levels, diversity of local contexts, and individual differences 

of students; and to develop students’ abilities of collecting and processing 

information, acquiring new knowledge, analysing and solving problems, 

communication and team-working (MOE, 2001a). 

Since this curriculum reform, a three-level (i.e. national, local, school) model 

of curriculum management has been adopted to adapt various needs of 

different regions, schools, and students (MOE, 2001a). At the national level, 

MOE develops national curriculum, specifies the categories of courses and 

class hours, and makes policies in relation to curriculum management. 

Based on these and regional contexts, provincial education departments 



14 
 

 

 

may develop the local plan for implementing national curriculum and local 

curriculum. When implementing national curriculum and local curriculum, 

schools can develop or select school-based courses according to their own 

school conditions, students’ interests and needs, under the guidance and 

supervision of education administration sectors of all levels. 

Accordingly, the Curriculum standards for compulsory education 

(experimental) and the Curriculum standards for regular upper-secondary 

education (experimental) were released respectively in 2001 and 2003 to 

replace the syllabus which was used before for decades. Compared with the 

syllabus, the national curriculum focuses on stipulating the basic 

requirements for the quality of students, rather than the details of the 

process of teaching (MOE, 2001b). Curriculum content is organised based 

on three dimensions: knowledge and skills, process and methods, attitudes 

and values. The curriculum contains three categories of courses, namely, 

subjective courses, integrative courses (e.g. integrated science), and 

integrated practical activities (e.g. information technology, enquiry-based 

learning, community service, labour and technical practice). Besides 

mandatory courses, schools are encouraged to set elective courses. For 

secondary education, the structure of courses is as shown below in Table 

2.1. 

Table 2.1  The structure of courses in secondary education 

Educational 

level 

Mandatory/

Elective 

Courses 

Lower 

secondary 

Mandatory Ideology and morality, Chinese, mathematics, foreign 

language, science (or physics, chemistry, biology), 

history and society (or history, geography), physical 

education (PE) and health, art (or music, fine arts)  

Mandatory Integrated practical activities 

Elective Elective courses 

Upper 

secondary 

Mandatory Chinese, mathematics, foreign language, politics, 

history, geography, physics, chemistry, biology, art (or 

music, fine arts), PE and health, technology 

Mandatory Integrated practical activities 

Elective Elective courses 

Based on 10 years of experience of curriculum implementation and the 

investigation of the perceptions of principals, teachers, students and parents, 
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the Curriculum standards for compulsory education (experimental) was then 

further improved in the Curriculum standards for compulsory education 

(version 2011), which also incorporates the ideas of curriculum reforms in 42 

countries (Yang, 2012). Under the guidance of the “outlook of scientific 

development” and “socialist core values”, the version 2011 of curriculum 

emphasises on developing students’ innovation spirit and the ability of 

applying knowledge to solving real-life problems (Yang, 2012). It also 

highlights the education of fine cultural traditions of Chinese nation. 

Later, the Curriculum standards for regular upper-secondary education 

(version 2017) was released. This revised curriculum further clarifies the 

goal of regular upper-secondary education that it is not only for preparing 

students for entering into higher education, but also for preparing them for 

social life and career development, and laying the foundation for their life-

long development. It aims to improve students’ comprehensive quality with 

the focus on developing their core competencies. For this end, another 

category of courses, that is, alternative mandatory courses, is added into the 

curriculum structure to further meet the needs of students’ all-round and 

personalised development. Regarding the core competencies, for 

mathematics curriculum, for example, they are specified as six core 

competencies, denoting mathematical abstraction, logical reasoning, 

mathematical modelling, intuitive imagination, mathematical operations, and 

data analyses. Similar to the Curriculum standards for compulsory education 

(version 2011), this revised curriculum also underlines strengthening the 

education of China's fine traditional culture (MOE, 2018). It is important to 

note that, in this revision, curriculum experts as well as examinations and 

assessment experts were involved to allow for strengthening the link 

between the new curriculum and the ongoing Gaokao reform (Liu, 2018). 

2.3 Assessment system reform 

It is widely acknowledged that the examination and enrolment system in 

China has made considerable contribution to the improvement of the quality 

in education, and also has been playing an important role in improving social 

mobility (Liu, 2000; Dai, 2007). However, it has been criticised for using 

scores in high-stakes examinations as the single measure evaluating 

students and even schools and teachers, which has brought issues, for 

example, examination-oriented education which impedes students’ all-round 

development (Dai, 2007). Over the years, students’ achievement in 
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Zhongkao or Gaokao is generally the single measure determining whether 

they could go to a senior high school or a university. Furthermore, in some 

areas, students’ progression rates are used as an important indicator in the 

evaluation of schools and teachers (Wu, 2008). Although quality education 

has been promoted along with curriculum reforms for years, it still has not 

been well implemented in educational practices, due to the resistance of 

various stakeholders (Wu, 2008). 

To promote quality education, the Circular on actively promoting reforms in 

the evaluation and examination system in primary and secondary education 

(Jiaoyubu guanyu jiji tuijin zhongxiaoxue pingjia yu kaoshi zhidu gaige de 

tongzhi) was issued in 2002, in which the aim of assessment in primary and 

lower-secondary education is specified as developing students’ 

comprehensive quality and teachers’ teaching quality (MOE, 2002). It 

stipulates that the examination items of Zhongkao must be developed based 

on national curriculum (MOE, 2002). With consideration both of students’ 

overall quality and individual differences, it suggests to explore the way of 

conducting multiple evaluation in the enrolment of senior high schools (MOE, 

2002). 

In 2008, the Opinions on further promoting and improving Zhongkao Reform 

(Jiaoyubu guanyu shenru tuijin he jinyibu wanshan zhongkao gaige de yijian) 

was issued to motivate nationwide implementation of quality education, and 

improve the development of education equity (MOE, 2008). To address the 

issue that, in some areas and some schools, scores in Zhongkao are still 

used as the single measure in enrolling students, and the progression rate is 

used as the single measure evaluating school effectiveness, this policy 

proposes to gradually replace scores with grades for rating students’ 

performance in Zhongkao (MOE, 2008). Regarding assessment content, it 

emphasises students’ mastery of basic knowledge and ability of analysing 

and solving problems in contexts (MOE, 2008). As stated in this document, 

the subjects included in Zhongkao are determined by provincial or city-level 

education departments (MOE, 2008). 

Since 2016, Zhongkao has been combined with the Academic Achievement 

Test for Junior High School Students, starting to serve not only for senior 

high school enrolment but also as the graduation examination, to lighten 

students’ heavy academic burden in terms of preparing examinations. As 

stated in the Opinions on further promoting reforms in the examination and 

enrolment system in upper-secondary education (Jiaoyubu guanyu jinyibu 
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tuijin gaozhong jieduan xuexiao kaoshi zhaosheng zhidu de gaige yijian), the 

examination and enrolment system involving performance in the Academic 

Achievement Test for Junior High School Students in addition to 

comprehensive quality evaluation is expected to be established in 2020 

(MOE, 2016). To further address the unintended consequences of 

assessment, the MOE continues to make efforts through the item 

development in the academic test with its recently-released policy Opinions 

on strengthening the item development of the Academic Achievement Test 

for Junior High School Students (Jiaoyubu guanyu jiaqiang chuzhong xueye 

shuiping kaoshi mingti gongzuo de yijian) (MOE, 2019). This policy 

stipulates the abandonment of the Specifications of the Academic 

Achievement Test for Junior High School Students, and requires that all 

subjects except integrated practical activities, which are specified in the 

curriculum for compulsory education, shall be included in the academic 

achievement test (MOE, 2019). It suggests the use of assessment for 

guiding teaching in terms of motivating teachers to adopt teaching 

approaches employing contexts and motivating students’ deep thoughts and 

high engagement (MOE, 2019). Regarding developing items, it proposes to 

improve the design of contexts with full consideration of the real life of 

students and the differences between urban and rural areas, and employ 

contexts typical and relevant for students (MOE, 2019). 

Gaokao, as a selective examination, mainly serves for enrolling students into 

universities, rather than comprehensively evaluating students’ achievement 

in meeting curriculum requirements. Therefore, although Gaokao 

examination papers are developed with reference to the curriculum, it is 

admitted that only a part of curriculum content is covered by Gaokao (Yang, 

1989). To compensate for this, the Academic Achievement Test for Regular 

Senior High School Students was launched in 1991 by the MOE, serving as 

the graduation examination assessing the extent to which students meet the 

requirements of the curriculum and examining whether they are qualified for 

graduation (Han, 2001). Despite that multiple evaluation has been 

suggested for years for university enrolment, Gaokao is still widely and 

generally used as the single measure in enrolment practices. In some areas, 

the rate of progression to higher education is even used for evaluating 

school effectiveness and teaching quality, and linked to the track record of 

leaders in local education sectors (Wu, 2008). Because of its crucial role and 

high stakes for students, parents, educational policymakers and practitioners, 
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Gaokao unintentionally drives examination-oriented teaching in senior high 

schools such that teachers only teach those specified in Gaokao 

specifications and Gaokao oulines (Xia, 2004). Its negative influence on 

teaching and learning has been argued (Zheng, 2002). 

Gaokao reform has experienced three stages, respectively focus on 

knowledge, abilities, and comprehensive assessment (Yu, 2017). In the first 

few years after Gaokao was resumed in 1977, with the influence of the lack 

of expertise in educational measurement and examination development, and 

the knowledge-focused teaching method at the time, Gaokao mainly 

assessed candidates’ mastery of basic knowledge (Liu, 2014). This 

assessment focus is then criticised that it fosters rote learning (Yu, 2017). To 

address this issue, Gaokao moved to focus on assessing abilities. The MOE 

of China made reference to examinations in other countries, and started 

Gaokao reform of promoting standardised examination in 1985 (Yu, 2017). 

Gaokao specifications and Gaokao outlines for each subject were therefore 

developed afterwards (Yu, 2017), in which the constructs, components, and 

levels of abilities, and the approaches for assessment are specified and 

described (Han, 2001). Examination items are developed based on the table 

of specifications which include two dimensions, namely, content and ability, 

to assure appropriate coverage of knowledge and skills (Liu and Zhang, 

1986). In response to the Curriculum standards for regular upper-secondary 

education (experimental), Gaokao has gradually integrated the newly-added 

curriculum content and ability dimensions into assessment (Ren and Chen, 

2013).  

In recent years, Gaokao reform has stepped into the stage of multiple 

evaluation. In 2014, the State Council promulgated the Implementation 

opinions on deepening reform of examination and enrolment system 

(Guowuyuan guanyu shenhua kaoshi zhaosheng zhidu gaige de shishi yijian) 

and started the new round of Gaokao reform to foster integrity and all-round 

development of students, and to guide teaching. This reform which targets 

both the content and the form of Gaokao is considered as the most 

comprehensive and systematic one ever since 1977 (Jiang, 2017). Actively 

making use of the guiding role of Gaokao, it aims to motivate the 

implementation of the overall education reform for “facilitating students’ all-

round and personalised development, enhancing students’ comprehensive 

quality and schooling quality, improving talent selection and the equity of 

education” (Jiang, 2017, p.3). In terms of the content reform, this document 
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stipulates that Gaokao shall be based on national curriculum and demands 

of talent selection for universities, and it focuses on assessing students’ 

ability of thinking individually and the ability of analysing and solving 

problems with the knowledge they have acquired (State Council, 2014). It 

specifies that students’ total scores shall consist of those in the Gaokao 

examinations in Chinese, mathematics, and foreign language, and those in 

the three subjects students choose for the Academic Achievement Test for 

Regular Senior High School Students. It allows students to sit the foreign 

language examination for two times and use the higher score obtained. In 

terms of the enrolment system, it pushes forward the establishment of a 

multiple assessment system involving not just Gaokao but also the 

Academic Achievement Test for Regular Senior High School Students and 

student files of comprehensive quality. This reform started piloting in 

Shanghai and Zhejiang immediately in 2014, followed by further piloting in 

Beijing, Tianjin, Shandong, and Hainan in 2017. To provide the theoretical 

framework for conducting the new Gaokao, the NEEA has established 

China’s Gaokao assessment system with the incorporation of the ideas in 

the new curriculum, domestic and international research outcomes on 

educational development and assessment (MOE, 2020). It specifies 

“essential knowledge, crucial abilities, competencies of disciplines, and core 

values” as the four categories of assessment content (MOE, 2020). In terms 

of assessing students’ competencies of disciplines, contexts in addition to 

knowledge and skills are built into the dimensions of examination items (Li et 

al., 2019). 

To inform national assessment system reform, mainland China started to 

conduct a PISA Trial in 2006 in four small areas (Wang, 2009) (see Table 

1.1 in Section 1.1). This PISA Trial was administrated by the NEEA, which 

also administrates Gaokao at national level and is the core department 

undertaking national assessment system reform. After PISA 2006 China 

Trial, NEEA continued to conduct PISA 2009 China Trial in Fangshan 

District of Beijing and ten provincial regions, and then carried out PISA 2012 

China Trial in almost the same regions (Wang et al., 2017) (see Table 1.1 in 

Section 1.1). As stated by Lei Wang (2007; 2009) who was responsible for 

national administration of PISA China Trials and was national project 

manager of PISA 2015, the aims of conducting PISA China Trials are to 

learn from the advanced assessment concepts, theories and techniques 

employed in PISA for building a large-scale educational assessment system 
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suitable to national conditions; and to facilitate the reforms in the content and 

form of national assessment. Because of these aims, PISA China Trials 

were administrated in line with most of the technical standards of formal 

participation except for some aspects. To be specific, PISA China Trials 

targeted 15-year-old students in academic track, while those in vocational 

track were excluded; results reports were generated by the PISA team in 

NEEA rather than the OECD; and data were not submitted to the OECD 

(Wang and Jing, 2013). Besides PISA China Trials, Shanghai formally 

participated in PISA 2009 and 2012. In PISA 2015 and PISA 2018, China 

expanded its formal participation by involving four provincial regions (see 

Table 1.1 in Section 1.1). Assessment system reform still gains insights from 

PISA data through China’s formal participation in PISA (See Section 3.3.1). 

In summary, this chapter depicts the overall picture of national education 

context in mainland China by introducing the education system and reforms 

of curriculum and assessment. The education system has been gradually 

evolving to focus on all-round as well as personalised development of 

students. During this process, the decentralisation of management in basic 

education has increased, which situates the understanding that local 

educational sectors, to some extent, have the authority of taking locally-

adaptive policy initiatives for improving local education. Meanwhile, the 

system tends to show greater openness of education in terms of embracing 

advanced educational concepts in the world and participating in international 

education activities. In this context, the reforms in national curriculum and 

national assessment system have incorporated some concepts from other 

countries and international studies such as PISA, in addition to keeping and 

developing domestic-featured contents. 
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Chapter 3 Literature Review 

This chapter contains seven sections. Section 3.1 introduces PISA in terms 

of the background of its initiation, its policy-driven design, its data that can 

be used for informing policymaking, and its expansion of global reach. 

Section 3.2 reviews the literature on discussing the impact of PISA on 

educational policies to explore the features and issues in the impact that 

have been widely documented. Section 3.3 particularly reviews the literature 

on the use and impact of PISA in mainland China. Section 3.4 and 3.5 

respectively discuss PISA results about factors accounting for students’ 

performance and PISA limitations, both of which are important for 

consideration in making policy initiatives in response to PISA, and in 

evaluating PISA’s practical impact. Based on the literature review and my 

research focus, in Section 3.6, a conceptual framework is developed for 

framing the methodological design of my research, informing data analyses, 

conceptualising and interpreting my research findings. Section 3.7 provides 

a summary for the chapter. 

3.1 An overview of PISA 

As briefly introduced in Section 1.1, PISA is a triennial study launched by the 

OECD where representatives of member countries work together to discuss 

and address challenges in globalisation in various policy areas such as 

economics and education (OECD, 2016c). As Brown et al. (1997, p.8) write, 

“the competitive advantage of nations is frequently redefined in terms of the 

quality of national education and training systems judged according to 

international standards”. In response to the OECD member countries’ 

demand of detecting their potential global competitiveness (Sellar and 

Lingard, 2014), in 1997, the OECD launched PISA. PISA assesses 15 year-

old students’ performance in reading, mathematics, and science literacy for 

evaluating “the degree of preparedness of young people for adult life and, to 

some extent, the effectiveness of education systems” (OECD, 1999, p.11). 

PISA is an age-based programme. To be specific, it targets students aged 

from 15 years and 3 months to 16 years and 2 months, who are enrolled in 

7th grade and higher, considering that most students in their last year of 

compulsory schooling are 15 years old in OECD countries (Adam and Wu, 

2002). 
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In each cycle, PISA has one majority assessment domain which shares 

almost 2/3 of the total testing time (OECD, 2016d), and the other two are 

minority domains. Reading, mathematics, and science alternatively act as 

the majority domain along the cycles since PISA 2000. Although the three 

assessed domains correspond to school subjects, PISA does not intend to 

examine to what extent students master the curriculum, instead, it assesses 

students’ acquisition of knowledge and skills in these domains which will be 

necessary for adult life, and their ability of applying what they have acquired 

to the situations they may encounter in future life (OECD, 1999). With this 

purpose and focus, PISA introduces “contexts” into assessment materials to 

evaluate how well students could apply their knowledge and skills in 

personal, social, and global contexts (OECD, 2016d). Since the initiation of 

PISA, interests of policymakers had already been considered during the 

development of its framework. It is “a collaborative effort, bringing together 

scientific expertise from the participating countries and steered jointly by 

their governments on the basis of shared, policy-driven interests” (OECD, 

1999, p.3). As claimed by the OECD, PISA produces policy-oriented 

indicators about student performance, which are internationally comparable, 

to promote participating countries’ and regions’ understanding of the relative 

strengths and weaknesses of their own education systems, and inform their 

educational policymaking (OECD, 1999; 2013a). These indicators are 

framed based on a school effectiveness model which includes three 

categories of factors predicting cognitive performance: input (e.g. students’ 

demographic characteristics, socioeconomic status), processes (e.g. 

opportunity to learn, teaching practices, teaching quality), and outcomes (e.g. 

non-cognitive outcomes such as motivation and self-beliefs) (Purves, 1987; 

Scheerens, 1990; Scheerens and Bosker, 1997; OECD, 2013a). In each 

cycle, most of the indicators about the processes category and the non-

cognitive outcomes category focus on the majority domain in that cycle. In 

addition to the cognitive test, questionnaires for students and school leaders 

are typically used in PISA to collect information about the effectiveness of 

school systems so as to construct the policy-oriented indicators allowing for 

interpreting and explaining students’ performance (OECD, 2016e). 

In each cycle of PISA, a range of data, including cognitive test and 

questionnaire databases, released items, assessment framework, and 

reports, that can be used for informing educational policymaking, are 

generated. PISA items in the cognitive test are developed by PISA 
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international contractors and participants under PISA assessment framework, 

most of which are recycled across the rounds of PISA. Therefore, PISA item 

bank is not available for public. However, some of the items have been 

released and are not going to be reused by PISA, from which public could 

have a general idea of what PISA looks like. Questionnaires are released by 

the OECD and available for public use after the administration of each cycle. 

The PISA assessment framework is available for the public as well. In each 

cycle of PISA, performance of each participating education system is 

transformed onto PISA international scale (OECD, 2014a). For each 

assessment domain, the international scale, which was established in the 

cycle when the domain was assessed as the focus for the first time, has the 

mean=500 and standard deviation (SD)=100 for the average of OECD 

countries (OECD, 2014a). Questionnaire indicators are scaled with mean=0 

and SD=1 for OECD average (OECD, 2014a). Hence, PISA allows 

international comparison of education systems against its international scale. 

It also enables participating education systems to track their performance 

trends, with the approach of employing common items linked the 

assessments across cycles, and equating performance of participating 

education systems over cycles onto the same scale. In each cycle, PISA 

results reports generated by the OECD typically release international 

rankings of students’ average performance of participating education 

systems in each assessment domain, describe average performance of 

different student subgroups (e.g. gender) and performance trends across 

cycles, and display the findings about the factors related to students’ 

performance. 

Education systems that participate in PISA typically employ two-stage 

sampling. In pre-2015 cycles, for each country, a minimum sample of 150 

schools and 35 students in each school was required (OECD, 2014a). The 

student sample is randomly drawn from the selected schools (OECD, 2014a), 

rather than being obtained by sampling classes. Since PISA 2015, 42 

students are needed to be selected from each sample school for the 

participating education systems which choose computer-based assessment 

mode (OECD, 2016a). Although PISA was originally launched within OECD 

countries, it has attracted participation globally (OECD, 2006). The number 

of its participants has been continuously growing since its first cycle in 2000, 

as shown in Figure 3.1 below. Its extension programmes, PISA for 

Development and PISA-based Test for Schools respectively further extend 
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its reach to wider developing countries and directly to schools (Lewis et al., 

2016; Addey, 2017; Lewis, 2017). 

Data source: PISA results reports released by the OECD 

Figure 3.1  The growing participation in PISA 

PISA’s influence is not only reflected in the respect that it has attracted 

worldwide participation, it has also stirred global educational policy discourse. 

In the next section, I will review the literature on its impact on domestic 

education policies. 

3.2 The impact of PISA on educational policies 

According to the survey on representatives of PISA Governing Board from 

65 education systems that participated in PISA 2009, to various extents, 

PISA has had impact on national education policies across these systems 

(Breakspear, 2012). As introduced in last section, PISA results usually 

include international rankings of participating education systems, their 

students’ cognitive performance in reading, mathematics and science, 

performance trends over cycles, and also explore factors associated with 

students’ performance. Amongst these aspects of content, international 

rankings, students’ cognitive performance and performance trends have 

played a more critical role in influencing domestic education policies in 

education systems that participated in PISA (Breakspear, 2012). Some 
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countries, for instance, Australia, even officially declared the goal of reaching 

the top echelon in PISA international rankings (Gorur and Wu, 2015); while 

in Italy, objectives of reducing the percentages of low reading performers 

and low mathematics performers in PISA have been officially proposed 

(Damiani, 2016). In the following, I will review the policy responses to PISA 

findings that vary and change in domestic education systems, policy 

borrowing that emerges in some of these responses, and debates on the 

governing power of PISA. 

3.2.1 Policy responses to PISA findings vary across education 

systems 

In terms of policy responses to international rankings, Steiner-Khamsi (2003, 

p.2) suggests three extreme types:  

 

Scandalization (highlighting the weaknesses of one's own 

educational system as a result of comparison), glorification 

(highlighting the strengths of one's own educational system as a 

result of comparison), and indifference. 

 

Policy responses in Germany are a typical example of scandalization, which 

have been extensively discussed (e.g. Ertl, 2006; Grek, 2009; Neumann et 

al., 2010; Kelly and Kotthoff, 2017; Niemann et al., 2017). In PISA 2000, the 

gap between its below-average performance and its previously perceived 

world-leading education system brought Germany national “shock” (Ertl, 

2006; Martens and Niemann, 2010; Ringarp, 2016). Besides the unexpected 

performance, PISA 2000 results also indicate that Germany was one of the 

countries where students’ performance was closely associated with socio-

economic and migration factors (Ertl, 2006). Because of the “shock”, a 

number of measures taken by the Federal Ministry of Education and 

Research have been triggered (Ertl, 2006). The most significant initiative is 

the introduction of National Education Standards (NES) to secondary 

education (Ertl, 2006), in which the literacy as defined in PISA framework is 

incorporated (Neumann et al., 2010). NES serves as the basis of developing 

an assessment system for the end of secondary education for continuously 

monitoring the quality of education (Klieme et al., 2003, cited in Ertl, 2006). 

Ertl (2006) argues that these reform actions only address certain aspects of 

education, while little attention was paid to the issues in other aspects such 

as early selection of students. 
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In contrast to the hot debate aroused by PISA in Germany and Germany’s 

policy responses to its PISA results, the responses to PISA results in USA 

are historically indifferent until in PISA 2009 in which Shanghai-China ranked 

on the top (Lingard and Lewis, 2017). According to Martens and Niemann 

(2010), USA’s indifference in its PISA results could also be explained by the 

gap between the perception of performance and the results in empirical 

assessments. Different from Germany, the public in the USA has already 

had awareness of its relatively poor educational performance through 

domestic assessments prior to PISA (Dobbins and Martens, 2010). 

In Denmark which had performance from PISA 2000 to PISA 2006 placed on 

the OECD average or even below the average, its unsatisfactory scores and 

rankings have catalysed a number of policy initiatives targeting Danish 

compulsory school system (Egelund, 2008; Dolin and Krogh, 2010). 

Amongst these initiatives, the most significant one is the introduction of 

national tests (Dolin and Krogh, 2010). Despite the acknowledgement that 

PISA results have facilitated “a necessary and useful development” in 

Danish education in terms of arousing the attention to the value of evaluation 

in elementary schools, Dolin and Krogh (2010) caution that there would also 

be a risk of test-driven instruction which would bring serious consequences 

to the entire educational system.  

Japan, a country that traditionally performs well in PISA is also concerned 

about its decline in PISA international rankings (Nakayasu, 2016). It is 

known that Japan prompted education reforms by redirecting the yutori (low 

pressure/no cramming) curricula and introducing national achievement 

testing in response to its declined performance in PISA 2003 compared with 

PISA 2000 (Breakspear 2012; Chung, 2016). In the revised curricula, PISA-

type competencies were decided to be incorporated to improve students’ 

academic performance, and PISA-type items are being employed in the 

national testing (Breakspear 2012). Nevertheless, articles also question this 

point of view that these reforms were directly catalysed by PISA 2003 results. 

The unpopular yutori curricula which were announced in 1998 and started 

implementation in 2002 had experienced criticism since its announcement 

(Takayama, 2008). Takayama (2008) points out that before the release of 

PISA 2003 results, Japan’s Ministry of Education, Culture, Sports, Science, 

and Technology (MEXT) had already taken consideration of both 

rechannelling the yutori and introducing the national achievement testing. He 

argues that under the pressure from the public concern and the Prime 
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Minister’s Office, MEXT treated the moderately declined performance in 

PISA 2003 as a crisis and used it as an external resource to legitimise the 

reforms (Takayama, 2008). As commented by Takayama (2008), without 

deeply interpreting its PISA data, these reforms are more like “political 

necessity”. 

3.2.2 Policy responses to PISA findings change over PISA cycles 

National policy responses to PISA are not immutable over PISA cycles. 

According to the changes of national rankings in PISA or the changes in 

domestic contexts, the reactions of policymakers at national level can evolve. 

For example, in the UK, although its data in the first two rounds of PISA 

could not be used for comparison due to UK samples’ low response rate in 

the assessment (OECD, 2014b), it is considered that UK did well compared 

with other participating education systems, and no concrete initiatives were 

steered at national level as responses to PISA results (Grek, 2009). 

However, this has been changing since the release of PISA 2009 results in 

2010 which has led to a growing recognition of high-performing countries' 

education policies (Knodel and Walkenhorst, 2010; Knodel et al., 2013). In 

PISA 2009, the slipped rankings of UK motivated policymakers to take 

actions on the reforms of schools. As the then Education Secretary Michael 

Gove wrote, PISA 2009 is considered “as a spur to action” and “provides 

clear pointers to how we can reform our schools system to make it one of 

the best in the world” by learning from the education systems of PISA high-

performing countries (Gove, 2010). As claimed by Gove (2011), based on 

the perceived characteristics of education systems successful in PISA, the 

schools white paper The importance of teaching was launched to raise the 

quality of teaching, enhance school autonomy, and improve accountability 

mechanisms. However, Baird et al. (2011) argue that the relationship 

between some content of these policies in the white paper with PISA 

findings is not obvious. 

For France, Pons (2016) classifies the evolution of French policy debate on 

PISA between 2001 and 2014 into three periods, and argues that this 

evolution is brought by the changes in domestic policy context. In the first 

period from 2001 to 2004, PISA results were collectively ignored due to 

domestic policy configuration, and there was only narrow debate centring on 

the statistical limits of PISA methodology (Pons, 2016). In the second period 

from 2005 to 2010, the policy context changes under the implementation of 

Lisbon strategy (Lisbon European Council, 2000) which encourages member 
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countries to identify objectives and benchmarks for their education systems, 

the debate focus therefore moved progressively to political discussion on 

educational reforms and expected education system (Pons, 2016). In the 

third period, political speeches increased, in which PISA was frequently used 

by policymakers to legitimise their ideas or initiatives (Pons, 2016). 

3.2.3 The phenomenon of policy borrowing 

Amongst the policy actions or reforms catalysed by PISA or proposed under 

the context that unsatisfactory PISA results were received, sometimes policy 

borrowing or learning from those in PISA high-performing education systems 

is involved (e.g. Gove, 2011; Forestier et al., 2016). As denoted by Phillips 

and Ochs (2003, p. 451), “borrowing” covers “whole range of issues relating 

to how the foreign example is used by policymakers at all stages of the 

processes of initiating and implementing educational change.” PISA high-

performers, such as Finland and some countries and regions in Asia, 

therefore are framed as “reference societies” for the education reforms 

(Sellar and Lingard, 2013a). 

For example, the initiatives in Germany made references not only to PISA 

itself but also to other countries such as Finland (Etrl, 2006; Ringarp, 2016). 

In the German context, the education reforms focusing on national 

educational standards was justified by the Federal Ministry of Education that 

countries successful in PISA widely have had national educational standards, 

and the Ministry specifically investigated the development and application of 

educational standards in these countries (Ertl, 2006). When borrowing 

policies from elsewhere, domestic policymakers tend to use foreign 

examples selectively, conditioned by domestic factors such as their prior 

perceptions of reference countries and economic relations with these 

countries (Waldow et al., 2014; Waldow, 2017). For Germany, Finnish 

education, as opposed to Asian education, is considered as a positive model 

and more acceptable (Waldow et al., 2014; Waldow, 2017). Finland’s 

success in PISA is interpreted based on the historically-rooted positive 

image that Finnish education is child-centred and encourages intrinsically-

motivated learning (Waldow, 2017). Policy debates in some other contexts 

(e.g. Australia, UK, USA) tend also to “look East”, with the perceptions that 

Asian economies are significant economic competitors (Sellar and Lingard, 

2013b; Waldow et al., 2014). For example, as reflected in the book edited by 

Tucker (2011), Surpassing Shanghai: An agenda for American education 

built on the world's leading systems, USA has been drawing lessons from 
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Asian high-performing systems such as Shanghai-China, Japan, and 

Singapore since PISA 2009.  

On the other side of policy borrowing is policy lending. According to the 

survey on the policy impact of PISA conducted by the OECD (Breakspear, 

2012), education systems with high performance are frequently cited that 

they were made reference to by other systems in policy reforms. For Finland 

which has had gained worldwide admiration for its success in PISA, with this 

reputation, Finnish government even has taken initiatives of making its 

education a nation brand to promote education exportation (Schatz et al., 

2017). “PISA tourism” (Chung, 2010) emerges in Finland that many 

educational policymakers and practitioners of other education systems go to 

Finland for learning something. 

It is argued that internationally comparable data, as provided by PISA, have 

become an important policy technology, which makes policy borrowing and 

lending more prevalent than they used to be (Steiner-Khamsi and Waldow, 

2012). Along with the globalised phenomenon of policy borrowing that 

countries and regions search for “best practice” of education elsewhere 

(Kamens, 2013), debates and critiques of policy borrowing have been raised 

(e.g. Oates, 2011; Auld and Morris, 2016). It is admitted that crudely 

transplanting others’ policies without the consideration of contextual 

differences is problematic (Auld and Morris, 2016). Yet, rather than 

genuinely import policies from other context and apply them to one’s own 

context, there have been cases that high-performing education systems and 

PISA are used by policy-makers to legitimise their own pre-shaped ideas 

with regard to educational reforms (Pons, 2012; Chung, 2016). In this case, 

the claimed policy impact is considered as “political rhetoric” (Baird et al. 

2016), and it may not have an explicit link with those claimed references 

(Morris, 2015). 

3.2.4 The governing power of PISA on global education 

Along with the widely claimed impact of PISA on domestic education 

policymaking in a range of education systems, PISA’s power of governing 

global education is argued (Grek, 2009; Meyer and Benavot, 2013; Sjøberg, 

2015; Fulge et al., 2016; Teltemann and Klieme, 2016). PISA seems to bring 

pressure to participating education systems (Lockheed and Wagemaker, 

2013) and governs their educational policymaking by numbers (Grek, 2009), 

due to the international league tables of the performance of participating 
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education systems published in PISA results reports. As reviewed above, 

some countries even made policies to achieve top rankings on PISA 

international league tables (Gorur and Wu, 2015). To this end, researchers 

consider that PISA has brought the consequences of prioritising 

achievement results in schooling (Engel and Rutkowski, 2014). Furthermore, 

since various education systems tend to follow the educational concepts 

suggested in PISA and the policy experience of the systems which 

performed well in PISA, it is argued that PISA has been contributing to policy 

convergence across education systems (Bieber and Martens, 2011). Hence, 

some researchers even raise the caution that PISA has also brought the 

consequence of narrowing the understanding of the definition of education 

(Riley and Torrance, 2003; Labaree, 2014). 

Despite the concerns about PISA’s power of governing domestic education, 

there is also voice suggesting that such power may not be as strong as 

assumed, and can be diluted in domestic contexts. For example, Michel 

(2017) argues that policy convergence brought by PISA is rather limited, 

considering historical, sociological, and cultural diversity of domestic 

contexts among education systems. Carvalho and Costa (2015, p.640) 

further suggest that, during the process of translating PISA concepts in 

domestic education systems, “reinterpretation, de-contextualisation, and re-

contextualisation” are involved, in which “national, local, regional and 

international agencies intertwine”. Similarly, Tikly (2015) considers that 

international assessments’ impact on students’ learning is mediated by the 

structures and mechanisms at other system levels. 

Moreover, when the policy initiatives are put into practice through school 

implementation, contextual factors at school level are also involved in the 

mechanism of PISA’s impact. Researchers therefore suggest that, this 

process is “enactment” rather than implementation of policies, in which 

policies are further recontexualised in schools (Braun et al., 2010; Braun et 

al., 2011). For example, more policy actors, such as school leaders and 

teachers, can play a role in influencing the interpretation and translation of 

the policy initiatives (Braun et al., 2010; Braun et al., 2011). Teachers are 

even considered as the final policy brokers during school enactment; policies 

would not affect what and how students learn at schools unless teachers 

change their teaching practices (Cohen and Ball, 1990; Spillane, 1999). To 

what extent teaching practices are changed in response to policy initiatives 

is subject to available resources, teaching and learning challenges in 
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specific school settings (Braun et al., 2011), teachers’ perceived power of 

policies (Schwille et al., 1982), and teachers’ will as well as capacity for 

enacting policies (McLaughlin, 1990). Therefore, although PISA’s policy 

impact has been discussed and documented in a large body of literature, it is 

possible that this impact only remains in policy speeches or texts, and has 

brought few actual changes to educational practices in schools (Niemann et 

al., 2017). According to literature as reviewed above, despite that there have 

been a range of discussions and debates on PISA’s impact in domestic 

education systems, and the unintended consequences PISA may have 

brought, few of them looked further into local contexts and empirically 

investigated PISA’s practical impact on students’ learning in schools.  

3.3 The use and impact of PISA in mainland China 

Moving to the context in mainland China, PISA has also been becoming 

influential in domestic policymaking and educational practice, as claimed by 

educational policymakers. In the following, I will review the use and impact of 

PISA at national level as well as regional level in Chinese context. 

3.3.1 The use and impact of PISA at China national level 

Perhaps, because mainland China only has participated in PISA with student 

sample representing some regions rather than the whole country, it seems 

that China’s performance in PISA has not explicitly motivated policy actions 

at national level. Rather, China tends to use more of the framework and 

techniques of PISA for informing the assessment reform in terms of 

improving the contents and forms of assessment (Wang, 2007; 2009). 

During the participation in PISA, PISA national team in NEEA actively 

explore the feasibility of translating PISA concepts and techniques 

(especially those about item development, scoring, management and 

administration of large-scale assessments) into national education 

examinations such as Gaokao (e.g. Wang and Tong, 2015; 2016). With the 

efforts made by colleagues in other departments in NEEA, PISA national 

team’s research outcomes have been starting to be applied in the practice of 

assessment. For example, inspired by PISA, real-life contexts across a 

range of subjects have been employed as the basis for developing materials 

in Gaokao (Wang and Tong, 2015). It is considered that, in the recent 

Gaokao reform, the inclusion of the dimension “contexts” is in line with the 

assessment concept in PISA (Li et al., 2019). As to reading, PISA features 
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practical reading by considerably employing non-continuous texts. It is 

considered that PISA 2009, in which reading was the majority domain, has 

heated up domestic attention to developing and assessing students’ ability of 

reading non-continuous texts (Ye, 2017). In 2017, the Chinese examination 

in Gaokao involved the use of multiple texts of practical reading (Zhao, 

2017). 

At national level, PISA’s impact is not only limited to influencing the 

examinations developed by the NEEA. PISA framework has been an 

important reference in the reform of national educational assessment. Over 

years, as I introduced in Section 2.3, quality in primary and secondary 

education was usually evaluated only based on students’ academic 

achievement and schools’ progression rates. To reverse this practice which 

hinders students’ all-round development, in 2013, MOE issued the Opinions 

on promoting reforms of comprehensive evaluation of the quality in primary 

and secondary education (Jiaoyubu guanyu tuijin zhongxiaoxue jiaoyu 

zhiliang zonghe pingjia gaige de yijian) to reform the evaluation system for 

primary and secondary education (MOE, 2013a). As clearly stated by MOE, 

making reference to “some concepts of PISA” in addition to Shanghai’s 

experience of educational assessment reform, this policy suggests that 

assessment shall focus on student development as the measurement of 

educational quality, and collect data for identifying potential factors 

influencing educational quality (MOE, 2013b). 

National Assessment of Education Quality (NAEQ) which started pilots from 

2007 for monitoring basic education was formally launched by MOE in 2015. 

PISA, TIMSS, and USA’s National Assessment of Educational Progress 

(NAEP) are important references for its development (MOE, 2015). NAEQ is 

even referred to as “Chinese PISA” (Chai and Xiang, 2015), although it is 

national curriculum-based (Song, 2015), which is different from PISA. Tao 

Xin, the deputy director of National Assessment Centre for Education Quality, 

the authority taking charge of the development and administration of NAEQ, 

argues that NAEQ technical standards are highly aligned with those of PISA 

(Chai and Xiang, 2015). Song (2015) states that the development of NAEQ 

assessment instruments has embraced the concepts and measurement 

techniques of international standardised instruments such as PISA and 

TIMSS, with national features incorporated. Like PISA, NAEQ also focuses 

on assessing students’ ability to comprehensively applying knowledge to 
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solve problems, embeds real-life contexts, and uses common items to link 

different forms of booklets (Song, 2015). 

Despite the appreciation of ILSAs (especially PISA) in the development of 

national educational assessments, reflective learning from ILSAs is 

suggested. Although Limin Liu, then Deputy Minister of Education, admits 

that national assessment of basic education quality has learned from 

assessments developed by international organisations, he argues that 

neither TMISS nor PISA is totally appropriate for addressing the issues in 

Chinese context, and therefore their standards should not be copied directly 

to assess our education (MOE, 2012). 

In terms of the interpretation and use of PISA results, it is admitted that the 

performance of Shanghai does not represent that of China, and performance 

in PISA could not reflect the whole education system, considering PISA’s 

target population and assessment domains (Zhang and Yan, 2015). Despite 

that, self-confidence in China’s own education system has been increased to 

some extent with Shanghai’s success in PISA (Zhang and Yan, 2015; Yu et 

al., 2017). China’s performance is used as evidence to support policymakers’ 

claims about the improvement of quality in education in China. On one of the 

conference series reporting the achievement during the 12th Five-Year Plan 

period (2011-2015), Guiren Yuan, then Minister of Education, reports that 

Shanghai was continuously placed top in PISA, which indicates the steadily 

increasing international influence of China’s education system (Dong, 2015). 

Yandong Liu (2017), then Vice-Premier, states that China (B-S-J-G)’s higher 

performance compared with the OECD average in PISA 2015 reflects the 

improvement of educational quality in China.  

3.3.2 The use and impact of PISA at China regional level 

Probably because in mainland China only some regions participated in PISA, 

PISA results tend to be used to evaluate quality in education and identify 

issues by regional policymakers.  

Shanghai’s participation in PISA provides Shanghai an external scientific 

measurement of evaluating the quality in its compulsory education 

(Education Supervision Office of Shanghai Municipal Government, 2013). 

PISA results have been used for informing evidence-based policymaking in 

Shanghai (Yin, 2014). Although Shanghai achieved highly in PISA 2009 and 

PISA 2012, issues in Shanghai students’ learning have been revealed as 

well (SHPISA, 2010; 2013). From PISA results, Shanghai has identified 
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heavy learning burden of students and the relative weaknesses in 

mathematics learning, for example, students were not familiar with 

describing and interpreting results in mathematical language (Zhang and 

Huang, 2016). Previously, domestic assessment results had shown that 

Shanghai students compared with their peers in other provinces had heavier 

learning burden, higher learning pressure and lower learning self-confidence, 

despite that they had relatively high academic performance (Ni, 2012). 

These were further evidenced by PISA. Shanghai critically reflected on the 

cost for achieving the high performance, and pays more attention to related 

issues (Yin, 2014). In 2010, Shanghai was specified by the MOE as the pilot 

region for starting the reform on the assessment of students’ academic 

quality in primary and secondary education (MOE, 2013b). In this context, to 

address the concerned issues to secure “the healthy and happy growth of 

students”, MOE and Shanghai Municipal Government jointly promulgated 

“Shanghai Green Indicators for Academic Performance of Primary and 

Secondary School Students” (Green Indicators2) in 2011 (Yin et al., 2012). 

Construction of the assessment system of Green Indicators is strongly 

inspired by the concepts, framework as well as the techniques of PISA (Ji 

and Wang, 2012). 

Amongst all the regions or local areas in mainland China that participated in 

PISA, Fangshan District of Beijing is the only area which had been 

continuously involved in three cycles of PISA from 2009 to 2015 with its 

locally-representative samples. Historically, as a traditional agriculture area 

of Beijing, Fangshan had relatively low living standards, and the quality of its 

education was not rated as high as that of peer districts in Beijing (Tao and 

Wang, 2014). After the turn of this century, Fangshan has had great 

development in economy and urbanisation (Cao, 2014), which requires the 

improvement of its local education (Tao and Wang, 2014). In Fangshan, as 

claimed by local educational policymakers, PISA has been used as an 

external measure to evaluate students’ proficiency from an international 

perspective and examine its differences from that of students in other 

regions (Guo et al., 2015). It is also used “to promote the professional 

development of teachers, improve curriculum, and guide education reform at 

                                                           

2 Green Indicators include ten aspects: Student Academic Level Index, Learning 
Motivation Index, Academic Burden Index, Teacher-Student Relationship Index, 
Teaching Methods Index, Principal Leadership Index, ESCS (economic, social 
and cultural status) Influence on Academic Performance Index, Moral Behavior 
Index, Well-Being Index and Progress Index (Ni, 2012). 
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local level”, as Guo, the former director of Fangshan Education Commission, 

and his colleagues state (2015, p.9). Motivated by PISA, three experimental 

projects, each of which focuses on one domain assessed by PISA, were 

successively launched by Fangshan Education Commission to improve 

teaching and learning (Guo, et al., 2015). The reading project, which was 

first launched, aims to advocate students’ reading with policy support and 

provision of reading materials (Gao and Zhang, 2015). The following 

mathematics project and the most recently-established science project aim 

to advance the reforms of teaching practices for promoting students’ literacy 

in mathematics and science (Liu, 2015; Wang, 2015; Zhang and Liang, 

2015). I will return to these (i.e. the three PISA-motivated projects) in 

Chapter 5.  

PISA’s impact has also moved beyond the regions which have formally 

participated in PISA. As documented in literature, it seems that in some 

other regions, PISA concepts are intentionally integrated into Zhongkao as 

well. For example, in one city of Zhejiang province, PISA-style items have 

been developed and used in mathematics examination of Zhongkao since 

2010 (Yang, 2016), although Zhejiang had not formally participated in PISA 

until PISA 2018. 

3.3.3 PISA facilitates China’s engagement in global 

communication of education policy 

Due to Finland’s outstanding performance in PISA, admiration of Finnish 

education is no exception in mainland China. Batches of educational 

policymakers and practitioners went to Finland to investigate the secret of its 

educational success (e.g. Jiang, 2015). According to literature, some ideas 

in Finnish educational practices, for example, flexible curriculum, have even 

been incorporated into the curriculum reform in China (Zhang, 2018). 

Although both Shanghai and Finland are top performers in PISA, the ways 

they achieved high academic performance are not the same (Shanghai 

Academy of Educational Sciences, 2012). In June 2012, to exchange the 

experience and challenges of education in China and in Finland, Shanghai 

Normal University, SHPISA, and Finland PISA National Centre jointly held 

the Sino-Finland PISA Conference “PISA results: experience and challenges 

in basic education” involving policymakers as well as researchers from both 

countries (Shanghai Academy of Educational Sciences, 2012). In this 

conference, the possible ways that China and Finland could learn from each 
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other were also explored and discussed (Shanghai Academy of Educational 

Sciences, 2012).  

Meanwhile, Shanghai’s performance in PISA have drawn the attention of 

policymakers of other countries so that its education system has become a 

new reference society (Sellar and Lingard, 2013a). Since 2014, Shanghai 

has been involved in the “Mathematics Teacher Exchange: China-England” 

programme funded and managed by the Department for Education of the UK 

(Boylan et al., 2016). By sending primary mathematics teachers from 

England to Shanghai schools or hosting Shanghai teachers in the schools in 

England, this programme aims to learn from Shanghai mastery mathematics 

education and effectively apply that in England (Boylan et al., 2016). 

Researchers (e.g. Chen, 2016) consider that English teachers’ views and 

comments on Shanghai teaching practices are significant for understanding 

and reflecting on Shanghai’s own education as well. 

3.4 PISA results about factors accounting for students’ 

performance 

Seen from the domestic policy responses across education systems as 

reviewed above in Section 3.2 and 3.3, many of the policy actions initiated in 

response to PISA results are simply based on students’ average 

performance. Despite that PISA data include hundreds of indicators of policy 

interest, analyses on the data exploring factors accounting for students’ 

performance is rarely seen in policymaking. As Pons (2012) suggests, PISA 

is mainly used as “knowledge for policy”, that is, using PISA to support and 

legitimise one’s pre-determined policy ideas; while its “knowledge for 

learning”, which refers to learning from PISA data through deep analyses for 

informing policies, is often missing. Nevertheless, in seeking solutions from 

PISA, it is important for educational policymakers to consider students’ 

performance as the function of various explanatory factors. Understanding 

the relationships between these factors and students’ performance is also 

important in investigating and discussing PISA’s impact, since it allows one 

to identify whether there are links between policies and PISA data, and 

evaluate practical impact of PISA-motivated policy initiatives on students’ 

learning. In this section, I will review the explanatory factors that are widely 

discussed in the literature, and discuss how they are important in interpreting 

students’ performance in PISA and in policymaking which draws evidence 

from PISA. This section has three subsections, organised according to the 
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three categories of factors in the school effectiveness model employed in 

PISA framework (see Section 3.1). The factors covered here include input 

factors in terms of students’ demographic characteristics; processes factors 

such as opportunities to learn, teaching practices, and teaching quality; and 

non-cognitive outcomes factors such as motivation and self-beliefs. 

3.4.1 Input factors 

In this subsection, I will review PISA results about the relationships between 

students’ performance and input factors in terms of socioeconomic status 

(SES), students’ demographic characteristics such as gender, age, and 

grade. 

3.4.1.1 Socioeconomic status 

The relationships between students’ family SES and their academic 

performance have been discussed and documented in a range of studies 

(e.g. Hauser, 1994; Lee and Burkam, 2002; Walpole, 2003; Caro et al., 

2009). According to the definition suggested by Duncan et al. (1972, cited in 

Sirin 2005), SES typically consists of parental education, parental 

occupation, and parental income, and it is usually measured as an 

aggregated index of these indicators.  

Although student SES has been widely reported as a strong and positive 

predictor of academic performance (e.g. Bradley and Corwyn, 2002), some 

of reviews report that the relationships are not as strong as people assumed. 

From the meta-analysis on 101 studies covering published books, journals, 

and unpublished works between 1918 and 1977, White (1982) found that in 

students’ academic performance less than 5% of the variance could be 

explained by student SES, suggesting positive however weak association 

(r=0.2) between student SES and academic performance. He (1982) argues 

that the reason why significant relationships between student SES and 

achievement were widely reported is that nonsignificant results are usually 

not easy to get published. To identify whether this correlation changed over 

time, Sirin (2005) reviewed 58 journal articles which were published between 

1990 and 2000 by replicating the meta-analysis methods used by White 

(1982). His findings suggest that on average the correlation had slightly 

decreased (Sirin, 2005). However, both White (1982) and Sirin (2005) find 

that the correlation between the average SES of students within schools (i.e. 

school SES) and academic performance was much stronger. They argue 

that the magnitude of the correlation between SES and academic 
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performance is moderated by factors such as the definition and the measure 

of SES, and the unit (e.g. student, school) of analysis (White, 1982; Sirin, 

2005). 

It is also argued that it may not be the SES itself but the factors that underlie 

SES that influence the academic success. For example, from the 

perspective of neural development, Hackman et al. (2010) find that the 

effects of SES on children’s cognitive ability on reading and mathematics 

could be explained by parent-child interactions as well as cognitive 

stimulation at home. The influence of these factors still hold even after 

children’s intelligence quotient (IQ) is controlled for (Hackman et al., 2010). 

SES has been typically used in ILSAs (e.g. PISA, TIMSS) assessment 

frameworks as an indicator for investigating equity-related issues, or as a 

control variable for discussing some other learning-related factors of interest 

(e.g. Mullis et al., 2009; OECD, 2004). Similar to the definition given by 

Duncan et al. (1972, cited in Sirin, 2005), the PISA index of economic, social 

and cultural status (ESCS) is aggregated with three components reported by 

students: highest parental education, highest parental occupation, and 

number of home possessions including the possession of household items 

which represents family wealth and the possession of books in the home 

(OECD, 2014a). In line with previous studies, PISA data also reveal limited 

effect of student-level ESCS on students’ performance. For example, in 

PISA 2012, 5.2% of variation in student mathematics performance within 

schools could be explained by student ESCS (OECD, 2013b). Based on the 

data of 30 countries in PISA 2000, Marks (2006) also finds that controlling 

for students’ ESCS background could only reduce limited between-school 

variance in achievement in reading, mathematics, and science for most 

countries. By analysing the data of PISA 2009 for three countries, namely, 

Australia, Canada, and New Zealand, Sullivan et al. (2018) find that ESCS 

had weaker effect on students’ performance for students in rural areas 

compared with their peers in urban areas. As to school ESCS, aligned with 

the findings of the reviews of White (1982) and Sirin (2005), its stronger 

effect compared with that of student ESCS is consistently evidenced in PISA 

official results reports (e.g. OECD, 2004; 2013b) and studies using PISA 

data (e.g. McConney and Perry, 2010; Perry and McConney, 2010). For 

example, in PISA 2012, 62.8% of variation in student mathematics 

performance between schools could be explained by school ESCS (OECD, 
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2013b), suggesting socioeconomic segregation among schools (Perry and 

McConney, 2010). 

3.4.1.2 Gender 

Gender is another input variable involved in PISA framework for analysing 

performance of student subgroups and for identifying equity issues in 

education systems (OECD, 2013a). Historically, there is a stereotype that 

males, in general, outperform females in mathematics (OECD, 2004). Baker 

and Jones (1993) consider that the gender difference is caused by societal 

gender stratification in which female students do not face the opportunity 

equal to male students, and therefore unlike males, female students do not 

perceive that achievement in mathematics was useful for their future. In 

PISA 2003, the cycle in which mathematics was assessed as the major 

domain for the first time, males performed better in most countries (OECD, 

2004). Nine years later, in PISA 2012 which focused on mathematics again, 

it seems that the gender difference between males’ average performance 

and females’ average performance had changed. Although males’ 

mathematics performance was still significantly higher than that of females 

on average of OECD countries, only in 38 out of 65 education systems 

males outperformed females in mathematics, while in five education systems 

females even performed better (OECD, 2014b). Among those systems in 

which gender difference favouring males in mathematics were observed in 

PISA 2003, the gender gap was narrowed in some of them (OECD, 2014b). 

When it came to PISA 2015, only 28 out of 72 education systems showed 

males’ advantage in mathematics (OECD, 2016a). In the Chinese context, 

gender difference in the mean mathematics performance was not significant 

for Shanghai in PISA 2012 and for China (B-S-J-G) (Beijing, Shanghai, 

Jiangsu, and Guangdong) in PISA 2015 (OECD, 2014b; 2016a; Guan, 2017). 

The shrinking gender difference in mathematics has also been observed in 

other ILSAs such as TIMSS (Martin and Mullis, 2013). Therefore, instead of 

gender difference, “gender similarity” has begun to be argued (Hyde, 2005). 

By meta-analysing cross-national data of PISA and TIMSS in 2003, Else-

Quest et al. (2010) find that although there was variability across nations, the 

mean effect sizes of gender difference in mathematics were small enough 

(d=0.15) to be “negligible”. Marks (2008) argues that the changes in the 

types of mathematics problems, for example, problems which have relatively 

high reading demands, contribute to narrowing gender difference in 

mathematics performance. 
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It is also important to note that the shrinking gender differences are reported 

mainly based on comparing means of performance. Despite the officially 

reported non-significant gender difference, Zhu et al. (2018) argue that the 

gender difference in favour of males still existed for China (B-S-J-G) based 

on the results of multilevel analysis. Besides, it is found that, among 

mathematics high-achievers, males tend to have more outstanding 

achievement than females in China (B-S-J-G) and beyond (e.g. OECD, 

2014b; Guan, 2017; Zhou et al., 2017; Zhu et al., 2018). With analysis of 

data in ten education systems in PISA 2003 and PISA 2012, Zhou et al. 

(2017) find that the gap among mathematics high-achievers were related 

with students’ socioeconomic status, their after-school tutoring, and their 

attitudes towards mathematics and school. By using a multidimensional 

Rasch Model to identify the gender difference in USA students’ mathematics 

performance in PISA 2000 and 2003, Liu and Wilson (2009) suggest that the 

gender differences were different across mathematics subareas and item 

types. 

In contrast, the gender difference in reading performance favouring female 

students is commonly reported across educational systems (e.g. OECD, 

2010). It is noted that the gender difference in mathematics was inversely 

associated with the gender difference in reading (Stoet and Geary, 2013). 

Based on four cycles of PISA data (2000, 2003, 2006, and 2009) across 75 

education systems, Stoet and Geary (2013) suggest that this inverse relation 

was not only a between-system effect, but was also found within systems. 

3.4.1.3 Age 

As I introduced before (see Section 3.1), the specific student population 

targeted by PISA is those who are aged from 15 years and three months to 

16 years and 2 months and enrolled in 7th grade and higher. That means, for 

the students involved in PISA, the age of the youngest and that of the oldest 

can be about one year apart. It is argued that, students born earlier than 

their peers in the same school year tend to achieve higher in academic 

performance (Massey et al., 1996; Cobley et al., 2009; Aune et al., 2018). 

Aune et al. (2018) consistently find this association between month of birth 

and achievement in Norway national numeracy test for 5th, 8th, and 9th grade 

students. Researchers suggest that greater cognitive maturity of relatively 

old students can make them advantaged in comparison to their younger 

peers in intellectual development (Aune et al., 2018; Vestheim et al., 2019). 
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Despite the recognition of the age effects, there is also some voice 

suggesting that for 15-year-olds, cognitive maturity usually has been stable 

at this age, and significant differences in cognitive maturity should not be 

shown between students in this age cohort (Heckman, 2000; Sprietsma, 

2010). As Pehkonen et al. (2015) find, the relative age effect on Grade Point 

Average (GPA) is significant for 6th grade students but not for 9th grade 

students in Finland, indicating that the effect vanishes when students get 

older. 

Since PISA student sampling is age-based, subject to national education 

policy and education system structure, PISA eligible students might be 

enrolled in different grade levels (see Section 3.4.1.4). Hence, it is 

necessary to also take into consideration the potential influence of the years 

of schooling that students have received when examining the age effect. 

After controlling for the grade level, based on the data of 31 countries in 

PISA 2000, Fuchs and Wößmann (2007) find significant negative 

relationships between students’ age in month and their achievements in both 

mathematics and reading, while the age effects are quite small. They 

explained that the significant relationships might be brought by grade 

repetition (Fuchs and Wößmann, 2007). 

3.4.1.4 Grade 

Literature on PISA and some other ILSAs has documented that students in 

higher grades are more likely to have higher performance (e.g. Beaton et al., 

1996; Fuchs and Wößmann, 2007; Melkonian and Areepattamannil, 2018). 

Based on PISA 2000 data of 31 countries, the significant relationships 

between grade and students’ performance are found in all three assessment 

domains (Fuchs and Wößmann, 2007). On average, students in 10th grade 

perform 97.6, 73.2, and 106.2 score points higher than those in 7th grade 

respectively in mathematics, reading, and science (Fuchs and Wößmann, 

2007). Marks (2006) considers that, for the same age cohort, like PISA 

target student population (i.e. 15-year-olds), those of higher ability might 

start school at a relatively young age or skip grades during schooling, and 

those enrolled in higher grades are exposed to more difficult and complex 

curriculum content. This indicates that higher-grade students might have 

higher chance of exposing to the content assessed by PISA, although PISA 

examines students’ cumulated learning outcomes and does not intend to 

match the curriculum of grades (OECD, 2013c) 
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In PISA, since students are not sampled by grade, it is noted that the student 

composition in grades changes within countries over years, and the changes 

in this respect are considered meaningful for interpreting students’ 

performance in PISA and performance trends across PISA cycles (OECD, 

2016a; Aloisi and Tymms, 2017). It can be seen that the OECD has also 

recognised the importance of the changes in student demographics over 

years for interpreting students’ performance trends, and documented in 

PISA reports the adjusted trends which account for gender, age (measured 

in quarters), and immigrant background (OECD, 2016a). However, it 

appears that the grade effect has not yet been officially included in the 

analysis of PISA adjusted trends. Aloisi and Tymms (2017) suggest that if 

student demographic composition including that in grade levels has 

substantive effects on students’ overall performance in PISA, the adjusted 

scores should be underlined in results reporting. 

3.4.2 Processes factors 

In this subsection, I will review PISA results about the relationships between 

students’ performance and process factors in terms of opportunities, and 

teaching practices and quality.  

3.4.2.1 Opportunities to learn 

Students’ opportunities to learn (OTL) is suggested as the core of schooling 

(Schmidt and Maier, 2009). It is commonly considered that the concept of 

OTL was originally proposed by John Carroll in the early 1960s (Schmidt et 

al., 2013; Lafontaine et al., 2015). In his theoretical model of school learning, 

Carroll (1963) argues that individuals could successfully learn a given task 

as long as they spend enough time, and introduces OTL as a measure of 

allocated learning time. The concept and measures of OTL are developed 

along with early ILSAs (Lafontaine et al., 2015; Suter, 2017). Besides the 

early defined concept with regard to the time exposure which is suggested 

by Carroll, it has been also interpreted as exposure to or coverage of 

specific content. For the First International Mathematics Study (FIMS) which 

was launched by the IEA in 1964, Husén (1967) defined OTL as “an 

opportunity to study a particular topic or learn how to solve a particular type 

of problem presented by the test”. Schmidt et al. (2013) suggest OTL as 

content coverage in classes and the time spent on the specific content. 

Regardless the inconsistent interpretations of OTL amongst researchers, 

OTL is used in ILSAs for explaining the variation in students’ performance in 
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assessments within and across countries, and informing educational 

policymaking in relation to national curriculum and its implementation (Yang 

Hansen and Strietholt, 2018). In PISA 2012, in which mathematics was 

assessed as the focused domain, OTL measurement was particularly 

included in the student questionnaire. In PISA 2012, the concept of OTL 

seems aligned with the definition given by Husén (1967), since it was 

defined as “coverage of content categories and problem types” (OECD, 

2013a, p.186). It is measured by indices of students’ perceived experiences 

with specific mathematical tasks (e.g. exposure to pure mathematics 

problems, exposure to applied mathematics problems), and students’ 

perceived familiarity with mathematical concepts (OECD, 2013a). 

Previous research shows evidence that OTL is related to students’ 

performance (Schmidt et al., 2001). In terms of the OTL measures in PISA, 

by fitting data with multilevel linear models, the official results of PISA 2012 

show that students’ exposure to pure mathematics at school had significant 

and positive relationships with their mathematics performance across and 

within education systems (OECD, 2014b). Amongst the OECD countries, on 

average, increasing one unit of exposure to pure mathematics could bring 

about 50 score points (i.e. 0.5 SD on PISA international scale) higher in 

students’ mathematics performance (OECD, 2014b). In contrast, the 

relationship between exposure to applied mathematics and students’ 

mathematics performance is curvilinear across education systems that 

mathematics performance increases along with more exposure to applied 

mathematics and then after a certain point it decreases (OECD, 2014b). As 

these differential relationships suggest, it seems that mathematics principles 

themselves are more crucial than embedding real-life contexts in 

mathematics problems (Schmidt and Burroughs, 2015). Although it is not 

revealed that the relationship between exposure to applied mathematics and 

mathematics performance is as straightforward as that for exposure to pure 

mathematics, the official PISA report highlights that good performance in 

PISA mathematics is also associated with the opportunities to learn applying 

mathematics in real-life contexts (OECD, 2014b). The OECD suggests that 

both pure mathematics and application of mathematics in real-world contexts 

should be taught (OECD, 2014b). Complementing this view, Schmidt and 

Burroughs (2015) argue that, with regard to applied mathematics, “more is 

not necessarily better” (p.31), and caution over concentration on embedding 

real-life contexts in mathematics instruction.  
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Despite the strong relationships between OTL and students’ performance 

officially claimed by PISA results report, some researchers argue that their 

relationships are rather modest (Carnoy et al., 2016; Yang Hansen and 

Strietholt, 2018). By reviewing OTL measures in ILSAs from 1959 to 2011, 

Suter (2017) concluded that the ways that OTL is measured considerably 

influence the magnitude of the relationships between OTL and students’ 

performance. In PISA, OTL measures are based on students’ self-report. For 

one of these measures, familiarity with mathematics concepts, one response 

option is “Know it well, understand the concept” (OECD, 2014b). Yang 

Hansen and Strietholt (2018) consider that this measure contains 

unintended construct besides of OTL, since it involves students’ self-

evaluation of their mathematics proficiency. They adjusted for students’ 

mathematics self-concept for examining the OTL effect, and found that its 

effect on students’ mathematics performance turns to be smaller.  

Regarding the importance of OTL for students’ learning and their 

achievement, a few more points maybe worth considering as well for 

furthering the understanding of their relationships and improving OTL for 

students. For example, Carnoy et al. (2016) find that the OTL effect of 

exposure to pure mathematics is stronger for the student subgroup who 

have low family academic resources (e.g. books in home, mother’s 

educational level) and high mathematics proficiency. Hence, they caution 

that the various effects of OTL across student subgroups should be taken 

into consideration for policymaking toward improving OTL (Carnoy et al., 

2016). Moreover, it is found that the variation in OTL is mainly within schools 

rather than across schools (Schmidt and Burroughs, 2015). This suggests, 

compared with educational inequality in terms of OTL across schools, 

variation of OTL within schools is more effective for explaining students’ 

performance. Since PISA student population is 15-year-olds who may not 

definitely be enrolled at the same grade, to some extent, the within-school 

variation may be brought by different years of schooling, as suggested by 

the above reviewed grade effect (see Section 3.4.1.4). 

3.4.2.2 Teaching practices and quality 

In terms of teaching practices, it seems that a student-oriented (also called 

student-centred) approach has been widely promoted in education reforms 

around the world (Westbrook et al., 2013; Cheung et al., 2018). However, 

PISA results provide a mixed picture about the association between the 

frequency of employing this approach in teaching and students’ performance. 
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Participating countries and regions ranked high on the league table do not 

necessarily also report high frequency of using student-oriented approach 

(OECD, 2013d; Schweisfurth, 2013). By employing data of 62 education 

systems, Caro et al. (2016) find inconsistent relationships between this 

factor and mathematics performance across systems. As to the picture 

within systems, for example, based on PISA 2012 data of Turkey, Demir 

(2018) finds negative effect of student-oriented teaching practices on 

students’ mathematics performance. It is suggested that student-oriented 

teaching approach could explain student's motivation and self-concept in 

mathematics rather than their mathematics performance (Caro et al., 2016; 

Scherer et al., 2016). Caro et al. (2016) suggest that this teaching approach 

may have differential effectiveness for students in different contexts of 

classrooms, schools, and education systems, and for students of different 

characteristics. Regarding the influence of students’ characteristics on the 

effectiveness of this kind of teaching practices, students’ own learning 

strategies can matter. For example, through interviewing secondary school 

students, Campbell et al. (2001) find that compared with students with 

surface learning strategy, those with deep learning strategy tend to have 

better recognition and understanding of the potential learning opportunities 

offered in student-oriented teaching practices. Hence, it is suggested that, 

along with the employment of student-oriented teaching practices, the skills 

about learning from the student-oriented classroom activities are necessary 

to be taught to students as well (Campbell et al., 2001). Researchers argue 

that the artificial division between student-oriented and teacher-centred 

approaches, and advancing one over the other, oversimplify the dynamic 

and complex classroom contexts (Cuban, 1983; Noyes, 2012). Cuban (1983) 

suggests that it is hard to assess the effect of teaching practices in this 

regard on students’ performance, since they are usually dynamic rather than 

stable over time, and often embody diversity of strategies. 

As to teaching quality, Klieme et al. (2001) suggest cognitive activation as 

one of its dimensions, and find cognitive activation positively associated with 

students’ mathematics performance. Cognitive activation is featured with 

cognitively challenging and highly structured tasks (Baumert et al., 2010; 

Keller et al., 2017), in which students are encouraged to apply their acquired 

knowledge to different contexts, seek different solutions, communicate and 

reflect on their thoughts and methods (Klieme et al., 2001; OECD, 2014a).  

It is suggested that the extent to which students can benefit from cognitive 
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activation instruction is subject to the pedagogical content knowledge of their 

teachers (Baumert et al., 2010; Kunter et al., 2013). Pedagogical content 

knowledge allows teachers to be able to make instruction content accessible 

to students (Shulman, 1986; 1987; Kleickmann et al., 2013), anticipate and 

respond to the problems that students would encounter (Keller et al., 2017). 

However, the provision of the potential learning opportunities in cognitive 

activation does not mean the actual use of these opportunities by students. It 

is argued to distinguish these two conceptions and proposed that students’ 

use of the opportunities mediates the effect of cognitive activation on their 

performance (Praetorius et al., 2018). By comparing video observation and 

students’ reported perception, researchers find that students may not 

necessarily perceive or recognise that they are cognitively activated 

(Hugener et al., 2009). Mayer (2004) writes that teachers need to provide 

focused goals and enough guidance to students to allow them build 

knowledge through appropriate cognitive activation. Additionally, supporting 

and scaffolding students is considered to be essential for motivating 

students to be engaged in the process of cognitive activation (Baumert et al., 

2010). 

Demir (2018) finds that Turkish students’ perceived frequency of their 

teachers’ use of cognitive activation in mathematics classes was positively 

associated with their mathematics performance in PISA 2012. Similarly, the 

positive relationships are also found in Korea and Singapore (Yi and Lee, 

2017). However, Caro et al. (2016) find that the relationships between the 

extent to which students are cognitively activated and students’ mathematics 

performance are positive yet curvilinear across 62 education systems in 

PISA 2012. They propose that there is no longer association between the 

level of cognitive activation and students’ mathematics performance when 

cognitive activation is of quite high level (Caro et al., 2016). 

Researchers argue that it is problematic to use a single indicator for the 

complex construct of cognitive activation (as PISA does) to predict students’ 

performance, since the possible level of cognitive activation can be different 

in different types of lessons (e.g. introduction lessons vs practice lessons), 

depending on the content of lessons and how it is implemented (Baumert et 

al., 2010; Praetorius et al., 2014; Praetorius et al., 2018). 

3.4.3 Non-cognitive outcomes factors 

Non-cognitive outcomes, included in PISA framework as the outcomes of the 
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input and processes of learning, are also considered to have influence on 

the cognitive outcomes of learning (e.g. mathematics performance). In the 

following, I will review the PISA results about non-cognitive outcomes in 

terms of motivation and self-beliefs, which have been widely discussed in 

the literature. 

3.4.3.1 Motivation to learn mathematics 

Motivation, as one category of non-cognitive factors, is basically 

distinguished as two types, that is, intrinsic motivation (i.e. interest and 

enjoyment) and extrinsic motivation (i.e. instrumental motivation), according 

to the reasons and goals that motivate an action (Deci and Ryan, 1985; 

Ryan and Deci, 2000). Usually, a student’s motivation to learn is a 

composition of both (Husman and Lens, 1999). Both of these two types of 

motivation are employed in PISA framework to investigate to what extent 

gaining joy from learning activities (i.e. intrinsic) or believing learning 

activities are good or important for studies or future career (i.e. extrinsic) 

motivates students (OECD, 2013d). Previous empirical research has shown 

that intrinsically motivated students tend to learn better, especially on the 

heuristic tasks or those requiring deep understanding (Ryan and Deci, 2009). 

Interest and enjoyment could affect the degree of students’ engagement in 

learning, the depth of understanding (Schiefele, 2009) and even the types of 

careers students would like to pursue (Reeve, 2012). By contrast, extrinsic 

motivation is considered to be influential in students’ choices to involve in 

mathematics courses (Stevens et al., 2004), and is linked to students’ 

occupational choices (Eccles, 1994). Discussion on the association between 

students’ learning motivation and their academic performance have been 

widely documented (e.g. Wigfield and Eccles, 2000; Lepper at al., 2005). 

The explanatory power of intrinsic and extrinsic motivation varies amongst 

education systems, as revealed by PISA (Shin et al, 2009). 

In PISA 2003 and PISA 2012 in which mathematics were assessed as the 

focus domain, the intrinsic motivation to learn mathematics had significant 

correlation with mathematics performance for the average of OECD 

countries (r= 0.19, r=0.22 respectively) (OECD, 2013d). The strength of the 

relationship between intrinsic motivation and mathematics performance 

varied across education systems that participated (OECD, 2004; 2013d). On 

OECD average, intrinsic motivation explained 5% of variance in 

mathematics performance in PISA 2012, and one-unit increase in this factor 

was associated with 19 score points improvement in mathematics 
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performance (OECD, 2013d). However, this positive relationship was not 

observed in some systems (OECD, 2013d). It is also noteworthy that some 

East Asian education systems, such as Shanghai-China, Hong Kong-China, 

Chinese Taipei, and Singapore, were the exceptions to those showing the 

relationships for highest-achieving students stronger than for lowest-

achieving students (OECD, 2013d). 

Compared with intrinsic motivation, instrumental motivation has a more 

ambiguous relationship with academic performance (Gabriel et al., 2018), 

since some studies identified it as a positive predictor (e.g. Barron and 

Harackiewicz, 2001) while others (e.g. Lepper et al., 2005) showed its 

negative effects. Researchers argue that instrumental motivation may be a 

positive predictor for college students’ performance, but it may be less 

predictive for students in elementary and secondary schools (Lepper et al., 

2005). In PISA, generally, instrumental motivation has a weaker relationship 

with performance than intrinsic motivation does (Lee and Stankov, 2013). 

Instrumental motivation of OECD average has a relationship with 

mathematical performance with r=0.14 and 0.20 respectively in PISA 2003 

and PISA 2012, which is weaker than intrinsic motivation (r=0.19, 0.22) 

(OECD, 2013d). The relationship varied across education systems as well. 

On OECD average, difference in students’ instrumental motivation to learn 

mathematics explained 4% of variance in their mathematics performance 

(OECD, 2013d). 

3.4.3.2 Self-beliefs in learning mathematics 

Self-beliefs are also considered as important non-cognitive outcomes factors 

influencing students’ performance. The extent to which students are 

confident in their own ability of solving specific tasks (i.e. self-efficacy) and 

students’ overall perception of their own ability (i.e. self-concept) “have an 

impact on learning and performance on several levels: cognitive, 

motivational, affective and decision-making” (OECD, 2013d, p.88). 

Although self-efficacy is a judgement of what one can do with the skills one 

has, and may not necessarily reflect the skills one actually possesses, it is 

considered that self-efficacy is an important factor influencing performance 

(Bandura, 1992; 1997). Researchers argue that students with high self-

efficacy are more likely to endeavour to solve problems or even challenge 

difficult problems (Bandura, 1977; Marsh et al., 2006; Schunk and Pajares, 

2009; Hoffman, 2010). Self-efficacy is also the outcome of this endeavour. 
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Performance accomplishments, depending on whether they are successes 

or failures, could in turn increase or reduce self-efficacy (Bandura, 1977). 

Consistent with a range of literature that shows that students’ self-efficacy is 

one of the strongest non-cognitive factors predicting students’ academic 

performance (e.g. Lee and Stankov, 2013; Şahin and Yıldırım, 2016; Lee 

and Stankov, 2018), self-efficacy is identified as a strong predictor in PISA 

as well (OECD, 2004; 2013d). In most education systems, it had a moderate 

or strong positive correlation with mathematics performance (OECD, 2013d). 

In PISA 2012, for example, self-efficacy could explain 28% of variance of 

mathematics performance of students across OECD countries (OECD, 

2013d). One-unit increase in self-efficacy was associated with 49 score 

points higher in mathematics performance (OECD, 2013d). For most 

education systems, the association between self-efficacy and mathematics 

performance was greater amongst high-achieving students. However, this is 

not the case for Belgium and some Asian education systems such as 

Shanghai-China, Hong Kong-China, Korea, Macao-China, Chinese Taipei, 

and Singapore, in which one-unit increase in self-efficacy was associated 

with larger difference in mathematics performance of low-achieving students 

than that of high-achieving students (OECD, 2013d). 

In terms of self-concept, like extrinsic motivation as relative to intrinsic 

motivation, it has a weaker effect than self-efficacy on students’ performance 

in PISA (OECD, 2004; 2013d). It is suggested that compared with self-

efficacy, self-concept could predict better for affective-motivational variables 

such as interest and anxiety rather than academic performance (Ferla et al., 

2009). As reported in PISA 2012, across OECD countries, one-unit increase 

in mathematics self-concept was positively associated with a difference of 37 

score points in mathematics performance (OECD, 2013d). Although in 

general self-concept is positively correlated with performance, it does not 

necessarily mean that education systems with high average mathematics 

self-concept also achieve high in mathematics (OECD, 2013d). It is 

observed that East Asian areas such as Shanghai-China, Hong Kong-China, 

Macao-China, Chinese Taipei, Japan, and Korea, which were ranked high in 

PISA performance (including mathematics) had relatively low mathematics 

self-concept compared with Western countries (OECD, 2004; 2013d). This 

phenomenon is consistently found in many other international assessments 

(Ho, 2009). 
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As indicated in the measures of self-concept, for example, “I have always 

believed that mathematics is one of my best subjects; in my mathematics 

class, I understand even the most difficult work.”) (OECD, 2013a), self-

concept has normative nature because it greatly reflects students’ 

perception of themselves compared to their peers around (Schunk and 

Pajares, 2005). Students in high-performing schools tend to have lower self-

concept than those with equal ability in low-performing schools, which is 

called “Big-Fish-Little-Pond effect (BFLPE)” (Marsh and Parker, 1984; Marsh 

et al., 2008). BFLPE is used to explain the paradox in East Asian areas that 

students have relatively low self-concept but have high performance (Ho, 

2009). Besides in East Asia, BFLPE in relation to self-concept has been 

supported in studies comparing regional performance within countries (e.g. 

Seaton et al, 2011). Its generalisability across cultures has also been 

evidenced (Marsh and Hau, 2003). Response style is another possible 

reason used to explain East Asian students’ relatively low self-concept, 

considering that students in East Asia tend to choose the middle point in the 

Likert-scales which are typically used in self-concept measures (Cheung et 

al, 2018). After adjusting for response styles, high levels of mathematics 

self-concept are identified in students of Singapore and Shanghai-China 

(Cheung et al, 2018). 

Mathematics anxiety is another category of self-beliefs in learning 

mathematics that is investigated in PISA. It refers to “thoughts and feelings 

about the self in relation to mathematics, such as feelings of helplessness 

and stress when dealing with mathematics” (OECD, 2013d, p.88). It is 

suggested that students’ mathematics anxiety is caused by the composite 

effect of high mathematics anxiety of people around students (e.g. parents, 

teachers) and students’ own cognitive predisposition (Beilock and Maloney, 

2015). Alpert and Haber (1960) distinguish that anxiety could be facilitative 

or debilitative. Facilitative anxiety could urge students to make efforts to 

achieve their learning goals, while debilitative anxiety may make students 

avoid challenges and therefore hinders their learning (Ho, 2009). Previous 

studies have widely documented the negative effect of anxiety on 

performance (Hembree, 1990). 

In terms of its negative effect, anxiety would make students avoid engaging 

in mathematics (Ashcraft and Krause, 2007; Luttenberger et al., 2018). 

Besides this, anxiety also hinders mathematics performance through 

impairing working memory (Hopko et al., 1998). When doing a mathematics 
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task, for students with high mathematics anxiety, much of their attention is 

on negative emotion caused by anxiety, while working memory resources for 

processing mathematics are greatly impaired (Ashcraft and Krause, 2007).  

Consistent with previous studies, PISA results reports also have 

demonstrated that students’ mathematics anxiety is negatively associated 

with their mathematics performance (OECD, 2004; 2013d). Following 

mathematics self-efficacy, mathematics anxiety is considered as another 

strong predictor of mathematics performance (Lee and Stankov, 2018). In 

PISA 2012, for example, differences in anxiety of OECD students could 

explain 14% variation in their mathematics performance (OECD, 2013d). 

Across OECD countries, one-unit increase in anxiety was related to 35 score 

points decrease in mathematics performance in PISA 2003 and 34 score 

points decrease in PISA 2012 (OECD, 2004; 2013d). 

3.5 PISA limitations 

Although PISA provides rich data that allow for analysing features of 

education systems worldwide (Fuchs and Wößmann, 2007) and identifying 

relationships between input factors, processes factors, and learning 

outcomes (Schleicher and Zoido, 2016), reflective use of PISA data is 

suggested (Dolin and Krogh, 2010). It is worth noting that, PISA, like many 

other ILSAs, also has limitations which are important to keep in mind when 

using and interpreting its data. In the following, I will review its limitations in 

measurement (Section 3.5.1), sampling (Section 3.5.2), translation (Section 

3.5.3), content coverage (Section 3.5.4), and causality inference (Section 

3.5.5) which have been mainly discussed by researchers. 

3.5.1 Measurement model 

In pre-2015 cycles, the Rasch model (Rasch, 1960), in which the probability 

of correctly responding to an item is modelled on the item difficulty 

parameter and the respondent’s latent ability parameter, was employed in 

the estimation of item difficulty parameters. One of the assumptions of the 

Rasch model is parameter invariance. That is, equivalence of item difficulty 

parameters across respondent populations is assumed. In early cycles of 

PISA, under this assumption, international item parameters were estimated 

based on the random sample selected only from each of OECD countries 

(so called “international calibration”), to which item parameter estimates for 

all PISA-participating education systems were then scaled (OECD, 2002; 
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2005; 2009). However, with empirical investigation, this assumption has 

been found hard to hold across student populations of various systems 

(Kreiner and Christensen, 2014; Rutkowski et al., 2016). Researchers argue 

that violation of this assumption may weaken the accuracy of rankings of 

performance, since estimation of the differences in students’ performance 

between education systems might be biased in this approach (L, Rutkowski 

and D, Rutkowski, 2016). It is noted that the technical team of PISA has 

been making efforts to reduce bias brought by the heterogeneity of item 

difficulty parameters across populations. For example, from PISA 2009 

which gave countries an option to use easier booklets compared with 

standard ones, a subsample selected from the countries using easier 

booklets were added into the international calibration sample (OECD, 2012). 

In PISA 2015, data from all participating systems in 2015 and previous 

cycles (2006-2012) were further added into international calibration, with the 

consideration of population differences across systems and over cycles 

(OECD, 2017). 

Another measurement limitation of PISA that has been debated is with 

respect to the unidimensionality assumption of the Rasch model (Rasch, 

1960). It assumes that there is only one single ability dimension for each 

scale (e.g. mathematics literacy). The items which fail to meet this 

assumption at national level are treated as “dodgy items” which would be 

excluded from international scaling (e.g. OECD, 2014a). Although this 

assumption allows PISA to render league tables of students’ performance on 

each scale of assessed domains (Bonnet, 2002), it is argued that, like the 

parameter assumption, the unidimensionality assumption may also not hold 

in the case of ILSAs such as PISA (Bonnet, 2002; Goldstein, 2004; 

Goldstein, 2018), considering the linguistic and cultural influence on the test 

(Bonnet, 2002). Eliminating the “dodgy items” would make interesting 

information which might also be meaningful for understanding country 

differences removed as well (Goldstein, 2004). Hence, adopting 

multidimensional statistical models which retain this information is suggested 

(Goldstein, 2004). 

3.5.2 Sampling 

PISA is criticised for its limitations in target population comparability. As we 

know, PISA targets students of a given age (i.e. 15-year-old). However, the 

percentage of 15-year-olds enrolled in schools varies across education 

systems depending on national policies (e.g. policies on grade repeating, 
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school-starting age) or students’ maturation (Prais, 2003; Bracey, 2004; 

Duru-Bellat and Suchaut, 2005). This means, for some systems, some 

pupils have finished their compulsory education and left schools by age 15, 

and therefore would not be captured by PISA sampling. In addition, as I 

reviewed previously in Section 3.4.1, due to various school-starting ages 

across systems, students at the same age, 15-year-old, for example, would 

have received different years of schooling (Leung, 2014). Because of this, 

some researchers (e.g. Prais, 2003) prefer grade-based sampling which is 

used in other ILSAs such as TIMSS. Yet, this approach is contestable as 

well, since it is not problem-free either considering various school-starting 

ages (Goldstein and Thomas, 2008; Leung, 2014). 

The uncertainty in students’ demographic distribution can hinder the 

accurate estimation of students’ performance trends across cycles 

(Gebhardt and Adams, 2007; Aloisi and Tymms, 2017), as I reviewed in 

Section 3.4.1.4. For example, by reweighting Portuguese samples in PISA 

2009 and PISA 2012 in terms of students’ distribution in grades, tracks, and 

school types to reflect the changes of population composition over this 

period, Freitas et al (2016) find that the trends in each of the three primary 

assessment domains (i.e. reading, mathematics, and science) were notably 

different from those reported in PISA official reports. 

3.5.3 Translation 

The international comparability of PISA assessment instruments has been 

questioned in terms of the linguistic and cultural equivalence across various 

language versions. Since the first cycle of PISA was administered in 2000, 

the number of participating education systems has been increasing (see 

Figure 3.1 in Section 3.1). With the launch of its extension programme, PISA 

for Development, even more and more developing countries have been 

getting involved in this programme. In developing assessment instruments, 

PISA uses English and French as two language sources, from which 

national versions are translated and adapted (e.g. OECD, 2014a). The 

expanded participation of education systems of various languages and 

cultures has brought PISA the challenge of developing assessment 

instruments of various national versions of different languages. It is admitted 

that the OECD has made great effort with systematic and rigorous 

procedures during translation and back-translation to assure the linguistic 

and cultural equivalence of these versions across systems (Grisay, 2003; 

McQueen and Mendelovits, 2003; Grisay et al., 2007). However, some 
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researchers argue that it is hard to achieve full comparability in international 

assessments of various language versions (Brown et al., 2007). 

There are still concerns of possible bias caused by linguistic and cultural 

differences across countries (Goldstein, 2004; Grisay et al., 2007; Goldstein, 

2018). By comparing the English version of PISA cognitive tests with other 

language versions such as Finnish, Irish, and German, Eivers (2010) finds 

that translation into different languages caused changes to various item text 

lengths which would bring the issue of test speededness, considering that 

participating students in all systems have the same time limits on the test. 

Moving the comparison to worldwide language and cultural context, by 

examining the item difficulties across participating jurisdictions in the first 

three cycles of PISA, Grisay et al. (2007) find that PISA test instruments 

tended to favour students in Western countries in which Indo-European 

languages are used. 

3.5.4 Content coverage 

As already discussed, PISA indicators inform educational policies (Section 

3.1). Due to the policy-driven aim, PISA focuses on the content that is “of 

high value or interest to educational policy-makers or practitioners” across 

participating education systems (Adam, 2003, p.379). Those constructs that 

can be measured and assessed internationally in terms of feasibility with 

existing technology are selected (Gorur, 2016) and operationalised in 

assessment (OECD, 1999; Adam, 2003). 

For PISA cognitive tests, the primary domains assessed in each cycle of 

PISA are decided to be limited to reading, mathematics, and science 

literacies (OECD, 1999). As a senior PISA official stated in an in-depth 

interview, “reading, science and maths are there largely because we can do 

it. We can build a common set of things that are valued across the countries 

and we have the technology for assessing them” (Interview transcript, senior 

PISA official, cited in Gorur, 2011, p.83). To keep up with social 

development, since PISA 2012, more aspects of cognitive content, such as 

financial literacy (OECD, 2013a), collaborative problem-solving (OECD, 

2016d), and global competence (OECD, 2019b) have been successively 

included in PISA assessment frameworks as optional domains. 

Data collected through background questionnaires suffer debates on content 

limitations as well. PISA questionnaires collect a range of data with regard to 

educational effectiveness including students’ background, educational 
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policies and classroom practices through self-reports of students and school 

principals (OECD, 2013a). Researchers suggest that not all the key factors 

leading to high educational achievement are covered in PISA. For example, 

Wu (2014) considers that, like many educational surveys, PISA does not 

comprehensively capture the education environmental factors (e.g. coaching 

schools, parental pressures) about students’ lives outside of schools, which 

may also be influential in leading to the success of education outcomes. 

Feniger and Lefstein (2014) argue that from PISA data, one cannot learn 

how policies have actually been enacted and the impact of actual classroom 

teaching and learning practices. Goldstein (2004) further argues that, like 

many other ILSAs, as a cross-sectional survey, PISA has limitations in 

comparing the effectiveness of education systems since it does not have 

longitudinal data to allow social and other differences, in addition to 

differences across education systems, to be accounted for.  

3.5.5 Causality inference 

By building understandings of the characteristics of an education system, 

PISA could be an empirical knowledge base serving policy formulation 

(Gustafsson, 2008; Yore et al., 2010). However, to assume that a study 

could provide a comprehensive understanding of a complex social system 

such as education is seen as unrealistic (Gist, 1998). Mainly because of 

PISA’s limitations in content coverage, cautions on drawing causal 

inferences from the association between students’ performance and 

learning-related factors identified in PISA data are raised by a number of 

researchers (e.g. Duru-Bellat and Suchaut, 2005; Goldstein and Thomas, 

2008; Gustafsson, 2008; Rutkowski and Delandshere, 2016). 

It is considered that for each education system educational outcomes are 

generated by the overall structures of its societal coherence (Duru-Bellat and 

Suchaut, 2005). There might be mediating variables having effects on the 

relationships between the given factors and students’ performance (Gillis et 

al., 2016), while some of them, as reviewed in last section, are absent in 

PISA assessment frameworks. As stated in PISA official results reports (e.g. 

OECD, 2010, p.18), “PISA cannot identify cause-and-effect relationships 

between inputs, processes and educational outcomes”. Statistics alone 

could not sufficiently evidence causal relationships (Wu, 2014). Therefore, 

admittedly, PISA has limitations in answering what we would like to know 

about how to improve education (Buckingham, 2012; Jerrim, 2015; Baird et 

al., 2016; Gillis et al., 2016). To form good policies with PISA data, an 
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amount of reasoning and other evidence beyond statistical analyses are still 

needed (Wu, 2014). 

With regard to additional evidence necessary for disclosing causality 

relationships, Goldstein and Thomas (2008) suggest the need of controlling 

for potential confounding factors such as prior achievements and social 

background, which could be identified from in-depth qualitative investigations 

(Egelund, 2008). Since longitudinal data are considered more powerful in 

controlling for these factors through repeated observation on the same 

students and education systems over time (Gustafsson, 2008), incorporating 

longitudinal data, collected from qualitative methods or mixed methods, is 

proposed (Goldstein, 2004; Egelund, 2008; Gustafsson, 2008) to reveal 

causal relationships. It is suggested that PISA participating education 

systems could additionally collect these kind of data for their national 

purposes by adapting and extending the design of PISA international 

assessment instruments (Gustafsson, 2008). 

In summary, the literature as reviewed above (Section 3.2-3.5) displays the 

overall picture about extant discussions and debates on PISA’s policy impact 

in domestic education contexts, and points out the importance of 

understanding PISA data and limitations for making evidence-based policies, 

and also for discussing and evaluating PISA’s impact in educational policies 

and practices. Based on the synthesis of the literature, I will develop the 

conceptual framework by further employing a hybrid of theories about 

washback (also called backwash3) effect (e.g. Alderson and Walker, 1993; 

Hughes, 1993, cited in Bailey, 1996) and ecological systems theory 

(Bronfenbrenner, 1979) as theoretical underpinnings in the next section. 

3.6 Developing a conceptual framework 

Regarding the impact of educational assessments, Bachman and Palmer 

(1996, p.39) consider it “can be defined broadly in terms of the various ways 

in which test use affects society, an education system, and the individuals 

within these”. They suggest that it operates at a micro level (i.e. the influence 

on the individual test takers and test users), and a macro level (i.e. the 

influence on the educational systems or society). Wall (1997) also defines it 

                                                           

3 As Hughes (2003) writes, the term “backwash” can be found in dictionaries, while 
“washback” cannot. However, “washback” is more prevalently used (Bachman 
and Palmer, 1996). 
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broadly. According to her point of view, impact is “any of the effects that a 

test may have on individuals, policies or practices, within the classroom, the 

school, the educational system or society as a whole” (Wall, 1997, p.291). 

From the above literature review, we see that PISA’s impact on educational 

policies in a range of education systems has been widely documented. 

When PISA-motivated policy initiatives are put into practice, they would also 

have influence on schools, teachers and students (Sellar et al., 2017). 

During the process of shaping and enacting these policies, various actors 

such as educational policymakers and practitioners would be involved in 

interpreting and translating PISA concepts and data, and thereby influencing 

PISA’s impact on educational practices in schools. Therefore, it is 

reasonable to assume that, due to various policy actors’ agency, the 

practical impact of the so-called governing power of PISA on students’ 

learning may be dynamic. However, research on empirically investigating the 

impact that PISA has brought to students’ learning via the enactment of 

policy reforms is still rare to see, and how PISA impacts students’ learning at 

schools remains unclear. To appropriately use PISA for informing 

educational policies and practices, it urges the investigation of the impact 

PISA has brought to students’ learning and how its impact occurs. To do that, 

theories about washback effect in combination with the ecological systems 

theory provide the foundation, serving to understand the “what” (i.e. process 

and outcomes) as well as the “how” of the impact of PISA. 

3.6.1 Washback effect 

The concept of washback has been considerably discussed and its 

existence is asserted most widely in the context of language testing or high-

stakes educational assessments (Alderson and Walker, 1993; Hughes, 2003; 

Cheng et al., 2004). For example, the washback effect of Zhongkao and 

Gaokao has been discussed extensively (e.g. Gao, 2010; Cong, 2014; 

Zhang, 2016). Although PISA is not explicitly high-stakes for schools and 

students, since it does not report individual students’ scores, it is considered 

high-stakes for policymakers in PISA participanting education systems 

(Sellar et al. 2017). The concept of “washback ” has also been introduced to 

discuss PISA effects as well (e.g. Baird et al., 2016; Maddox and Addey, 

2016). 

Regarding washback, at the time when it emerged to be a research interest, 

it specifically refers to test impact on teaching and learning (Buck, 1988; 

Hughes, 1989; Shohamy, 1992; Hamp-Lyons, 1997). Since discussions on 
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washback most focus on the processes of teaching and learning in which not 

only individuals, but also educational and societal systems, are involved, 

some researchers consider washback as “effects on individuals, educational 

systems, and society at large” (Bachman and Palmer, 1996, p.30). Along 

with the development of studies on washback, now the latter’s point of view 

has been widely recognised (Hughes, 2003).  Sometimes, washback is used 

as a synonym of impact as well (Wall, 1997). For instance, Scott (2014) 

classifies washback into two types: “micro washback” which directly affects 

individuals; “macro washback” which directly affects institutions and systems 

in which individuals are influenced subsequently. This definition is similar to 

that stated by Bachman and Palmer (1996) for “impact”. It is generally 

argued that washback could be either positive or negative, depending on the 

administration and use of the test within a particular educational context 

(Cheng et al., 2004). 

To shape the structure of this empirical investigation on the impact of PISA 

on student learning, I employ the basic washback model suggested by 

Hughes (1993, cited in Bailey, 1996, p.262) as the basic frame. In his 

unpublished manuscript4, Hughes (1993, cited in Bailey, 1996, p.262) 

distinguishes the washback on participants, process and product in teaching 

and learning, believing that all three could be influenced by the nature of a 

test. His trichotomous washback model (Hughes 1993, cited in Bailey, 1996, 

p.262) is as Table 3.1 shows. 

Table 3.1  Hughes’ washback model 

Trichotomy Signified 

participants students, classroom teachers, administrators, materials developers and 

publishers, whose perceptions and attitudes towards their work may be 

affected by a test 

process any actions taken by the participants which may contribute to the process 

of learning, including materials development, syllabus design, changes in 

teaching methodology, the use of learning and/or test-taking strategies, 

etc. 

product what is learned (facts, skills, etc.) and quality of the learning (fluency, etc.) 

Hughes (1993, cited in Bailey, 1996, p.262) notes that participants’ 

perceptions and attitudes towards teaching and learning would be firstly 

                                                           

4 I contacted Bailey by email, enquiring whether the copy of Hughes’ (1993) 
manuscript is still available. However, she said “I don’t have this paper any 
longer”. 
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affected by test nature, their changed perceptions and attitudes may then 

affect what participants do in their work so as to affect the process of 

students’ learning, and subsequently influence the learning outcomes. He 

considers that improved learning is the ultimate product of positive 

washback. This model suggests that to investigate PISA’s impact on 

students’ learning: (1) participants who are involved in the process of 

students’ learning through taking actions in response to PISA shall be 

recruited; (2) their perceptions of PISA, the actions or initiatives motivated by 

PISA should be identified; (3) the changes in the process of students’ 

learning and subsequent changes of students’ learning outcomes could be 

seen as the evidence of the existence of PISA’s impact on students’ learning. 

As this basic model suggests, the process of students’ learning is complex 

since various participants are involved, albeit at different magnitudes and in 

different ways. Hence, employing qualitative data and quantitative data is 

suggested to be used to triangulate and support a balance of evidence for 

investigating washback (Bailey, 1999). This underpins the significance of 

employing mixed methods in my research. For example, besides qualitative 

data on the perceptions of participants about PISA’s impact on the process 

of student learning and learning outcomes, evidence based on quantitative 

data are also needed for triangulation. From policy initiatives motivated by 

PISA to school-implementation of these initiatives, different participants 

involved in the process of students’ learning may have different perceptions 

and interpretations of PISA and its related initiatives. Therefore, it also 

suggests the need of accounting for different stakeholders’ perspectives 

(Cheng et al., 2015). 

To examine PISA’s impact on the processes and outcomes of students’ 

learning, it is necessary to further clarify the possible aspects of the changes 

brought by PISA and PISA-motivated initiatives. From the perspective of 

empirically examining how washback occurs in the process of teaching and 

learning, Alderson and Wall (1993, p.120-121) propose a list of possible 

washback hypotheses, as shown below. 

(1) A test will influence teaching. 

(2) A test will influence learning. 

(3) A test will influence what teachers teach; and 

(4) A test will influence how teachers teach; and therefore by extension from 

(2) above: 

(5) A test will influence what learners learn; and 
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(6) A test will influence how learners learn. 

(7) A test will influence the rate and sequence of teaching; and 

(8) A test will influence the rate and sequence of learning. 

(9) A test will influence the degree and depth of teaching; and 

(10) A test will influence the degree and depth of learning. 

(11) A test will influence attitudes to the content, method, etc., of teaching and 

learning. 

(12) Tests that have important consequences will have washback; and 

conversely 

(13) Tests that do not have important consequences will have no washback. 

(14) Tests will have washback on all learners and teachers. 

(15) Tests will have washback effects for some learners and some teachers, 

but not for others. 

The above hypotheses provide insights into my research in terms of 

identifying possible categories and themes evidencing PISA’s impact, for 

example, learning content, teaching practices, teaching quality, attitudes 

towards learning, and cognitive performance, which can also be classified as 

processes and outcomes as defined in the education effectiveness model 

employed in PISA assessment framework (OECD, 2013a). They also 

suggest that the impact may be different across teachers and students due 

to individual differences between them (Alderson and Wall, 1993). 

As discussed previously (see Section 3.2.4), the interpretation and 

translation of PISA data in domestic education systems involves a process 

of de-contextualisation and re-contextualisation, with the agencies in 

different contextual levels (e.g. national, local, regional and international) 

(Carvalho and Costa, 2015). It can be further contextualised during school 

enactment (Braun et al., 2010; Braun et al., 2011). Similarly, washback 

effect also suggests that, interpretations and uses of a test “are value laden 

and situated in political, social, cultural, and educational contexts” (Cheng et 

al, 2015, p.464). These various contextual factors may mediate the 

washback effect and should be evaluated when investigating the impact of a 

test (Bachman and Palmer, 1996; Cheng et al., 2004; Shih, 2009; Cheng et 

al., 2015). Hence, it is reasonable to conceive that contextual considerations 

are also essential for investigating and understanding PISA’s impact on 

students’ learning brought by the interpretation and use of PISA in a specific 

context. Although the above listed hypotheses about washback particularly 

focus on the impact of test at the micro level, that is, effects on teaching and 
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learning, washback effect can be more complex than those listed, with test 

nature, educational context, and decisions made according to the test results 

involved (Alderson and Wall, 1993).  

Regarding the contextual factors which may mediate washback, Bachman 

and Palmer (1996) suggest the goals and values of the society and the 

educational system wherein the test is used. Cheng et al. (2015) classify 

them as two types: micro-context factors (e.g. school setting) and macro 

context factors (e.g. society and educational system). Despite the fact that 

the studies on washback effect have noted the importance of contextual 

considerations for investigating the impact of a test, neither the basic model 

of washback mechanism itself nor the washback hypotheses explicitly 

include and specify contextual factors in detail to allow for empirically 

investigating how they link with the trichotomy (i.e. participants, process, 

products) and how they work in mediating washback. Therefore, to 

investigate PISA’s impact on students’ learning, the mechanism of washback 

which is employed as the framework needs to be expanded to build into 

contextual considerations.  

3.6.2 Ecological systems theory 

Ecological systems theory offers “a foundation for building context into the 

research model” (Bronfenbrenner, 1979, p.21). This theory suggests that the 

ecology of human development involves nested contexts with concentric 

structures denoting micro-, meso, exo-, and macrosystems (Bronfenbrenner, 

1979). For human development, for example, students’ learning, it is 

influenced not only by the immediate settings (i.e. microsystems) (e.g. 

school, home) in which the developing individual students are present, and 

the interconnections between these settings (i.e. mesosystems), but also by 

larger contexts (i.e. exosystems and macrosystems) in which the immediate 

settings are embedded (Bronfenbrenner, 1979).  

According to ecological systems theory, the first layer of contexts that 

developing individuals are embedded in is microsystem which refers to “a 

pattern of activities, roles, and interpersonal relations experienced by the 

developing person in a given setting with particular physical and material 

characteristics” (Bronfenbrenner, 1979, p.22). For students, the typical 

microsystems can be school settings and home settings. During the process 

of students’ learning at school, students interact with peers and teachers 

through classroom activities arranged by teachers. Teaching practices and 
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quality that are experienced and perceived by students might contribute to 

the development of students’ learning in terms of, for example, students’ 

attitudes toward and beliefs in learning, and also their performance. 

The mesosystem denotes “the interrelations among two or more settings in 

which the developing person actively participates” (Bronfenbrenner, 1979, 

p.25). For students, the typical settings that they may move from one to 

another would be school and home. So far, whether PISA’s impact on 

students’ learning through PISA or PISA-motivated initiatives implemented at 

schools could be enhanced or impeded by home context factors is not yet 

clear, since related research is rarely documented. I will retain this category 

of context layers in the framework for now and will probe this in the empirical 

research when it is possible. 

Moving beyond the immediate systems and the interconnections among 

these systems is the exosystem, referring to “one or more settings that do 

not involve the developing person as an active participant, but in which 

events occur that affect, or are affected by, what happens in the setting 

containing the developing person” (Bronfenbrenner, 1979, p.25). As 

introduced above (see Section 3.3.2), in the local context focused in my 

research, a number of PISA-motivated initiatives have been launched with 

the interpretation of PISA concepts and results underpinned to improve the 

quality of local education. Although students do not directly participate in the 

launch of these initiatives, they might also have reciprocal relations with 

these local PISA-motivated initiatives. On the one hand, their performance 

perceived by policymakers will affect the formulation of these initiatives; on 

the other hand, students will be affected by these initiatives through school-

level implementation of these initiatives on teachers’ teaching. 

Despite differences among settings within and between micro-, meso-, and 

exosystems, it is suggested by the ecological systems theory that, within a 

given society or social group, all these lower-order systems share some 

consistencies in terms of common culture, belief or ideology of an even 

broader context, namely, the macrosystem (Bronfenbrenner, 1979). Like 

Cheng et al. (2015) suggest, the education system in the national context 

would be one of the important settings at macro-level. Factors in this system, 

for example, national curriculum and assessment, would be consistently of 

high value for local educational policymakers, schools leaders, teachers, 

parents, and students. They might each play a role mediating the PISA’s 

impact on student learning as well, subject to local education policymakers 
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and school-level practitioners’ perceptions of the importance of these factors 

and PISA. 

In summary, the conceptual framework developed as above provides 

insights into my research in terms of shaping the methodological design. It 

will also serve as the theoretical underpinning for my research data 

collection, data analyses, and as the basic framework for conceptualising my 

findings. With the data analysis, this framework will be further refined and 

developed to portray the mechanism of PISA’s impact on students’ learning 

in the local context focused in my research. 

3.7 Summary 

This chapter has overviewed the background of the launch of PISA, pointed 

out its policy-driven attributes and increasing global reach (see Section 3.1). 

It then covered extant discussions and debates on PISA’s impact in 

domestic education contexts, and the issues that arise along with domestic 

policy responses, such as policy borrowing and PISA’s expanding  

governing power over global education (see Section 3.2). More specifically, 

this chapter has provided a review of how PISA has been used in 

educational policies and practices at national and regional level in mainland 

China, and the impact PISA has brought in Chinese context (see Section 

3.3). Following these discussions on PISA’s policy impact, this chapter then 

dicussed PISA results in relation to the factors associated with students’ 

performance (see Section 3.4), and reflected on the limitations in PISA (see 

Section 3.5), both of which are essential for making policies based on robust 

evidence drawn on PISA data, and also for evaluating the link between the 

claimed policy responses and PISA data. Building on the literature review, 

this chapter has developed the conceptual framework, employing theories 

about washback effect and the ecological systems theory for underpinning 

and informing the empirical investigation of my research. 

The literature reveals that the policy impact of PISA in a range of domestic 

education systems has been widely claimed. As to China, for example, 

PISA’s impact on education has manifested not only in the national context 

but also in regional and local contexts. The policy responses across 

education systems as illustrated before suggest that, the extent to which 

these systems have reaction to PISA are various and dynamic, although it 

appears that there is some policy convergence (e.g. developing national 
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testing system, incorporating PISA-like content into national curriculum). We 

also see that there have been concerns about the negative consequences in 

terms of focusing on a narrow range of education contents. However, as the 

literarure argues, for the policy responses claimed as drawing on lessons 

from PISA high performing systems or taking measures to align with PISA 

framework, internal factors may recontextualise the external contents and  

adapt them to fit domestic context. Moreover, the literature suggests that the 

policies claimed as responses to PISA are often only loosely linked to PISA 

data, or even just use PISA as a tool providing sound legitimation for policy 

reforms. It is noted that the rankings on PISA’s international league tables 

which are genereated with students’ average performance seem to be the 

major concern of the education systems that have pariciapted in PISA, and 

are mostly referenced in policymaking. This is not surprising, considering the 

inherent attribute of PISA which focuses on policy-driven interests, and 

performance in PISA is considered by policymakers as one of the indicators 

of potential global competitiveness. However, the complexity of potential 

factors underliying students’ performance and the limitations of PISA itself 

signal that understanding and interpreting the effectiveness of an education 

system simply based on the average of student performance is problematic 

and may even be misleading for informing policymaking. 

These implications raise the question that evaluating PISA’s impact 

according to the texts or speeches of policies which are claimed as 

responses to PISA may not be sufficient to understand how PISA is used 

and influences domestic education in practice. This suggests that it is 

essential to look at policies and beyond with contextual considerations when 

analysing the impact of PISA in a given domestic context.The increasing 

impact of PISA on global education policymaking, the further expansion of 

PISA reach to school level, and the concerns about the possible negative 

consequences brought by PISA stress the need for investigating the impact 

of PISA on students’ learning in domestic contexts. However, extant studies 

mainly focus on PISA’s impact at policy level, while few of them take a 

further look the more fine grained local/school/student level. The synthesis of 

the literature, as summarised above, provides the rationale for my research 

focusing on this under-researched area. It also provides the basis for 

building the conceptual framework which further employs theories about 

washback effect and ecological systems theory to underpin the investigation 

into PISA’s impact on students’ learning with consideration of factors in 
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different contextual levels. The conceptual framework contributes to shaping 

the methodogical design, and informing data analyses and interpretation of 

my research. In the next chapter, I will focus on presenting the methodology 

of my research. 
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Chapter 4 Methodology 

This chapter includes eight sections respectively introducing my 

research aims and research questions, research paradigm, research 

design, methods, data collection, data analyses procedures, ethical 

considerations, and trustworthiness.  

4.1 Research aims and research questions 

My research aims to empirically investigate PISA’s consequences in 

terms of its impact on students’ learning in schools in a local Chinese 

context, that is, Fangshan District of Beijing. It attempts to first 

understand the overall picture of the impact of PISA on students’ 

learning and how this impact occurs in the local context; and then 

further investigates in detail its impact on students’ learning in a 

specific learning domain, mathematics. Under the conceptual 

framework (see Section 3.6), the research was guided by addressing 

the following three research questions: 

RQ 1. How is PISA used by Fangshan educational policymakers and 

practitioners in the local context? 

RQ 2. What are the perceptions of Fangshan educational policymakers and 

practitioners of the impact of the use of PISA in educational policies 

and practices on mathematics learning? 

RQ 3. To what extent have the PISA-motivated initiatives actually influenced 

students’ learning outcomes in mathematics, as evidenced by PISA 

data? 

For RQ 2 and RQ 3, as shown above, only mathematics was focused. 

This is because, amongst the three local PISA-motivated projects, the 

mathematics project focuses on improving learning through improving 

teaching practices and also had been undertaken for several years at 

the time of my research data collection (see Section 3.3.2). Compared 

with other subjects, mathematics is considered as more suitable for 

investigating the effects of OTL, since the process of learning 

mathematics concepts basically takes place in schools (Törnroos, 

2005).  
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For the aim of portraying the impact of PISA in Fangshan on students’ 

learning, RQ 1 is to identify how Fangshan makes use of PISA, and 

how PISA data, such as PISA results, databases, assessment 

frameworks and released items, are interpreted and translated in the 

local PISA-motivated initiatives. As suggested by the trichotomy 

washback model (Hughes 1993, cited in Bailey, 1996), the perception 

of participants involved in the test washback would be first influenced 

by the test, and would then mobilise participants to undertake 

corresponding actions (e.g. making changes to teaching practices). 

Moreover, as indicated by the ecological systems theory 

(Bronfenbrenner, 1979), when policies are put into practice, they may 

be moderated by contextual factors in school settings. Furthermore, 

informed by the ecological systems theory (Bronfenbrenner, 1979), 

consideration of potential influence of the ongoing reforms in national 

education context (see Section 2.2 and 2.3) is taken. Hence, to seek 

the answer to RQ 1, the below four sub-questions were addressed: 

1a. How do Fangshan educational policymakers perceive PISA? 

1b. What kind of initiatives have been motivated by PISA due to these 

perceptions? 

1c. How are these initiatives implemented at school level? 

1d. What is the influence of national education contextual factors on the 

formation and implementation of PISA-motivated initiatives? 

Following RQ 1, RQ 2 is used to particularly explore the perceived 

impact of PISA on the process of student mathematics learning in 

schools and learning outcomes. As indicated by theories about 

washback effect, any actions taken by participants would influence the 

process of teaching and learning in terms of what and how students 

learn, and this would subsequently influence learning outcomes 

(Alderson and Walker, 1993; Hughes, 1993, cited in Bailey, 1996). 

Therefore, to address the RQ 2, answers to the below three sub-

questions were explored.  

2a. What are their perceptions of the impact of the use of PISA in educational 

policies and practices on the process of mathematics teaching and 

learning in schools? 

2b. What are their perceptions of the impact of the use of PISA in educational 

policies and practices on mathematics learning outcomes? 
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2c. What is the perceived role of national education contextual factors in the 

impact on mathematics learning? 

RQ 3 is used to further triangulate the perceptions about the 

development of students’ mathematics performance brought by PISA’s 

impact, and the factors contributed to the development, by seeking 

evidence from quantitiative data of PISA. It is also used to expand the 

understanding of the use and translation of PISA data in educational 

policymaking in the local context. 

4.2 Research paradigm 

My research was carried out on the basis of dialectical pragmatism (Teddlie 

and Johnson, 2009; Johnson and Christensen, 2017). Pragmatism allows 

researchers to focus on and practice “what works” for best seeking answers 

to research questions in designing and conducting research (Johnson and 

Onwuegbuzie, 2004; Johnson and Christensen, 2017), rather than being 

“the prisoner of a particular [research] method or technique’’ (Robson, 1993, 

p. 291). Pragmatism acknowledges that relationships that follow structural 

regularities and patterns are moderated by human elements (Yvonne Feilzer, 

2010). As a type of pragmatism, dialectical pragmatism also suggests that 

researchers should consider quantitative as well as qualitative viewpoints 

(Tashakkori and Teddlie, 2010). It provides “a supportive philosophy for 

mixed methods research” (Tashakkori and Teddlie, 2010, p.88). The qualifier 

“dialectical” specifically suggests that in this type of pragmatism, not just 

ideas from multiple forms of data are embraced, but also perspectives of 

multiple research disciplines and participant groups are valued (Johnson and 

Christensen, 2017). This paradigm concurs with the theoretical foundation of 

my research which combines washback effect in the discipline of language 

testing with the ecological systems theory in the discipline of psychology. It 

philosophically underpins the mixed methods design employed in my 

research which drawn on ideas from both qualitative and quantitative data 

and different groups of participants for understanding the impact of PISA on 

students’ learning. In the following, I will present my research design in detail. 

4.3 Research design 

A mixed-methods design which involved qualitative and quantitative 

data was adopted in my research, according to the insightful 
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conceptual framework in which different types of data are suggested to 

be collected to triangulate and support a balance of evidence that the 

washback does occur (Bailey, 1999). It is known that both qualitative 

and quantitative methods have their strengths and weaknesses. For 

example, with large sample size, quantitative methods are advantaged 

in terms of generalisation, while qualitative methods can capture depth, 

detail and meaning although they typically employ a small sample 

(Patton, 2002). Johnson and Christensen (2017) consider that the use 

of multiple research methods is a strength in educational research and 

that qualitative and quantitative methods can overcome the 

weaknesses of each other and complement each other.  

There are several types of designs for mixed methods research. 

Choosing a design depends on the purpose of using mixed methods 

(Johnson and Christensen, 2017) and the feasibility of data collection. 

In my research, the main purpose of the employment of both qualitative 

and quantitative data is for triangulation, that is, comparing and 

contrasting results of different data strands and seeking convergence 

and corroboration between them (Greene et al., 1989; Creswell and 

Clark, 2011). Therefore, the convergent design which allows one “to 

obtain different but complementary data on the same topic” (Morse, 

1991, p.122) was used. In line with this design, in my research, 

qualitative data and quantitative data were collected or obtained 

independently and concurrently. Data analyses of the two data strands 

were also conducted separately as well, yet, they were informed by 

each other to some extent. For this design, the two strands were 

merged at the stage of interpretation and discussion (Creswell and 

Clark, 2011). Qualitative data were employed to investigate how PISA 

is used in Fangshan, and also to investigate local educational 

policymakers’ and practitioners’ perceptions of PISA’s impact on 

student mathematics learning at schools. To triangulate these 

perceptions, quantitative data were employed to examine students’ 

mathematics performance trends and to explore explanatory factors 

explaining students’ mathematics performance. The results of the two 

data strands were synthesised based on the synonymous themes 

identified from both strands to understand the impact that PISA has 

brought to students’ mathematics learning in the local area. The 

technique of Pillar Integration Process (PIP) (Johnson et al., 2019) was 
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employed for the synthesis. This technique allows for identifying the 

consistency and contradiction between what people perceived about 

PISA’s impact on students’ learning and what quantitative data tell 

about students’ performance, and also for expanding the understanding 

of one strand of data from the perspective of the other strand (Johnson 

et al., 2019). Under this technique, categories identified from each of 

these two strands are listed, matched, checked, based on which the 

synonymous themes were built. The overall mixed methods design of 

my research is as shown in Figure 4.1 below. 

 

 

Figure 4.1  Mixed methods design 

4.4 Research methods 

To address the first two research questions, interviews were used. 

Interviews are more adaptable than questionnaires in investigating 

motives and feelings, and could collect information (e.g. facial 

expression) that a written response would not reflect (Bell, 2005). In my 

research, the interview participants were sampled purposively. That is, 

individuals who could inform the answers to the research questions 

were selected (Creswell, 2007). In terms of the sample size, the 

qualitative approach usually recruits a small number of participants who 

could provide in-depth information (Creswell, 2007). According to the 

practices of research into washback, various groups of participants are 

suggested to be recruited for data triangulation (Cheng et al., 2004). In 

addition, the ecological systems theory also indicates that participants 

in different contextual layers can play a role in influencing students’ 

learning (Bronfenbrenner, 1979). With these considerations, my 

research recruited local educational policymakers as well as 

practitioners. For RQ 1, one local educational official who is 
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responsible for the administration of PISA in Fangshan and deeply 

engaged in the education reforms at the local area was recruited in 

addition to the key informants of the three PISA-motivated projects. 

From these interview participants, first-hand information about how 

Fangshan interpreted PISA data, and translated them into local 

educational policies can be obtained. Besides, school leaders and 

mathematics teachers were recruited to identify the enactment of the 

local PISA-motivated initiatives at schools. The interviews with these 

educational policymakers and practitioners were also used to 

understand the perceived impact on mathematics learning for 

addressing RQ 2. As introduced in Section 3.3.2, literature has briefly 

described what Fangshan has initiated in light of PISA, and I have got 

clear topics for the interviews. Hence, a semi-structured approach 

which covers specific topics and is flexible in pursuing rich information 

(Bryman, 2016) was adopted for all interviews. 

For the students who experienced the local PISA-motivated initiatives 

through school enactment, by the time when I did field work, autumn of 

2017, they had upgraded from lower-secondary schools to upper-

secondary schools, and most of them had completed their secondary 

education. Therefore, I did not investigate students’ perception of the 

impact of these initiatives on their learning. I also did not conduct 

classroom observation since the comparable data of observing the 

classroom teaching and learning collected before the initiation of the 

local PISA-motivated projects were not available. 

To address RQ 3, quantitative data drawn from Fangshan PISA 

databases were employed, including student performance on cognitive 

tests and student questionnaire data, to estimate the change of 

students’ mathematics performance across the three cycles of PISA 

that Fangshan had participated in, and to identify the factors associated 

with the mathematics performance. Domestic longitudinal data which 

include comprehensive indicators for tracking and explaining the 

development of individual students’ performance are not available, 

while PISA at least provides rich data for identifying the performance 

trends of student population and the effects of explanatory factors on 

students’ performance. As I introduced before (see Section 2.3), PISA 

China Trials only involved students from academic schools rather than 
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those from all eligible schools. Hence, my research only focused on 

academic school students. 

4.5 Data collection 

In this section, I will first introduce the qualitative data collection, then I 

will introduce the obtainment of Fangshan PISA data. 

4.5.1 Qualitative data collection 

4.5.1.1 The context of the fieldwork site 

The fieldwork of my research was conducted in Fangshan District of 

Beijing in China. Fangshan District, located in the southwest of Beijing, 

has an area of 2019 square kilometres, with mountains, hills, and 

plains each accounting for one third of its total area (Beijing Fansghan 

government, 2017). Fangshan has a long history with a number of 

historic cultural sites (e.g. the Peking Man Site at Zhoukoudian) and 

scenic places. It has a resident population of 1.046 million (Fangshan 

District Bureau of Statistics and Fangshan Survey Team of National 

Bureau of Statistics, 2016). 

By the end of 2015, in the geographical area of Fangshan, there were 

56 secondary schools with 40631 enrolled students (Fangshan District 

Bureau of Statistics and Fangshan Survey Team of National Bureau of 

Statistics, 2016). The details of schools and students in basic education 

in Fangshan are shown in Table 4.1. 

Table 4.1  Schools and students in Fangshan (including Yanshan Subdistrict) 

School Type Number of 

Schools 

Number of 

Enrolled 

Students 

Primary 108 48192 

Secondary Academic Lower-

secondary 

32 16679 

Upper-

secondary 

15 9139 

Vocational Upper-

secondary 

9 14813 

Total   164 88823 

 

There are several reasons for choosing Fangshan as the local area 

focused upon in my research. First, it had continuously participated in 



73 
 

 

 

PISA for three cycles since PISA 2009 China Trial (Wang et al., 2017) 

and it published its results (Wu, 2015). In PISA 2009 China Trial and 

PISA 2012 China Trial, it took part in this assessment with samples 

representing eligible student population in this local area. And then, 

with the student sample from all its eligible 46 schools, Fangshan 

participated in PISA 2015 as a part of Beijing. Additionally, Fangshan 

local policymakers explicitly claimed that its local PISA scores and 

PISA assessment concepts had been actively used in motivating and 

informing a number of policy initiatives for improving teaching and 

learning in mathematics, science and reading in its local context (Wu, 

2015). Guo, the former director of Fangshan Education Commission 

and colleagues stated that PISA is used in this local area “to promote 

the professional development of teachers, improve curriculum, and 

guide education reform at local level” (Guo et al., 2015, p.9). 

4.5.1.2 Piloting 

Considering that some of the potential interview participants are 

specific individuals, for example, the local educational official and the 

key informants of the local PISA-motivated projects, I was not able to 

do a full pilot of interview guides (see Appendix A.1). Instead, I did an 

informal pilot by interviewing two PhD students who had had rich 

experience of conducting interviews to familiarise myself with the 

interview procedure and to improve the interview guides. For example, 

according to their suggestions, I revised the interview guides in terms 

of using more general questions rather than detailing the specific 

aspects intended to probe. Before I started to do interviews in the field 

site, I additionally piloted the interview guide for mathematics teacher 

participants through interviewing a mathematics teacher of an upper-

secondary school in another district of Beijing. Based on this pilot, I 

further modified the warm-up question by asking about teaching tasks 

on the day or work experience in the school for icebreaking; and took 

his advice on the specific wording to show my appreciation of teaching 

profession to make mathematics teachers more engaged in the 

interview.  

4.5.1.3 Sampling of interview participants 

There are 16 interview participants in total involved in my research, 

including one local educational official, the reading project leader, the 
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mathematics project leader, the science project assistant, five school 

leaders, one reading teacher, and six mathematics teachers. Their 

basic information and the codes/pseudonym names used for 

anonymisation is shown below in Table 4.2.
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Table 4.2  The participants of interviews 

Participant Participant 

code/pseudonym 

School 

affiliated 

School type Expertise 

A local educational official Local educational official NA NA Educational assessment 

The reading project leader RL NA NA Reading, Chinese 

The mathematics project leader ML NA NA Mathematics 

The science project assistant SA NA NA Science 

A leader of school 1 SchL1 School 1 Rural area, Upper-secondary Mathematics 

A leader of school 2 SchL2 School 2 Town, Upper-secondary Geography 

A leader of school 3 SchL3 School 3 City, Lower-secondary Chinese 

A leader of school 4 SchL4 School 4 Town, Lower-secondary Reading, Chinese 

A reading teacher of school 5 Sch5-R School 5 Rural area, Lower-secondary Reading, Chinese 

A leader of school 6 SchL6 School 6 City, Upper-secondary English 

A mathematics teacher of school 1 Linyun School 1 Rural area, Upper-secondary Mathematics 

A mathematics teacher of school 2 Mobai School 2 Town, Upper-secondary Mathematics 

A mathematics teacher of school 3 Yunlian School 3 City, Lower-secondary Mathematics 

A mathematics teacher of school 4 Wenting School 4 Town, Lower-secondary Mathematics 

A mathematics teacher of school 5 Zhushan School 5 Rural area, Lower-secondary Mathematics 

A mathematics teacher of school 6 Mingyi School 6 City, Upper-secondary Mathematics 

Note: NA refers to Not Applicable.
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As shown in Table 4.2 above, a local educational official who is 

responsible for the administration of PISA and research on utilising 

PISA data in Fangshan was recruited. With the recommendation of this 

official, the reading project leader (RL), the mathematics project leader 

(ML), and the science project assistant (SA) were recruited. Regarding 

the science project, it had been led by a new leader since January 

2017, while the new science project leader was not involved in the 

previous work of this project. Compared with the new leader, SA had 

been involved in the work since the preparation stage of this project 

and also engaged in its research activities. Therefore, my research 

involved SA rather than the leader. 

Besides the involvement of various groups of participants, I also took 

into consideration the potential influence of characteristics of schools 

and teachers in interviewee recruitment. Variants of their 

characteristics were intentionally covered by selecting schools of 

different educational levels and school locations and selecting teachers 

of different degrees of involvement in PISA-related work. At school 

level, according to school characteristics (i.e. city/town/rural area, 

lower/upper secondary) and the extent of schools’ involvement in PISA-

motivated initiatives, six secondary academic schools recommended by 

the local educational official, RL, ML, and SA were recruited. By the 

time I was recruiting participants, there was no longer upper-secondary 

schools in Fangshan rural area due to school merger. So the upper-

secondary programme of one rural complete school (i.e. School 1) was 

selected instead. School leaders were selected from those who have 

been working in the affiliated schools as a leader for years and have 

some knowledge about the local PISA-motivated initiatives. In five of 

the six schools, I interviewed one school leader of each school. For the 

remaining one school (i.e. School 5), the eligible school leader was just 

transferred to another school in August 2017, before my data collection. 

Although I could not recruit a school leader in this school who can 

contribute rich data meaningful for answering my research questions, I 

interviewed one reading teacher (i.e. Sch5-R) recommended by the 

school contact, considering that this participant was engaged in PISA-

motivated reading initiatives. In each of the six schools, I also 

interviewed one mathematics teacher recommended by school leaders. 

The mathematics teacher participants had taught in their corresponding 
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affiliated schools for years. Five mathematics teacher participants, to 

various degrees, were involved in Fangshan PISA-motivated initiatives, 

while one mathematics teacher participant seemed not have 

awareness of the local PISA-motivated mathematics initiatives. 

I invited each of the interviewees to participate in my research by 

phone (see the phone scripts in Appendix A.2) at his or her 

convenience, after the attempts to approach them and introduce myself 

and my research via text messages. To recruit school-level 

interviewees, I also sent a letter to the school gatekeepers (see 

Appendix A.3), requesting permission to conduct research in their 

schools. 

4.5.1.4 The process of interviews 

My field work took two months from September to October in 2017. 

Interviews with the local educational official, RL, SA, ML, school 

leaders (or the reading teacher), and mathematics teachers were 

conducted successively. All interviews were semi-structured, carried 

out individually and face to face in quiet rooms in their working places. 

Generally, for the same school, I interviewed the school leader (or the 

reading teacher) first and then interviewed the mathematics teacher. 

According to participants’ responses and their available time, the 

duration of each interview was different. Generally, the interview with 

the local educational official, RL, SA, or ML took about 1 hour to 1.5 

hours, while each interview conducted at school level took between 40 

minutes and 1 hour. 

During the fieldwork, the interview guides were sent to the interviewees 

of corresponding groups a few days before the interview. To collect 

basic demographic information for allowing me to get to know some 

background of interviewees, a brief questionnaire (see the sample in 

Appendix A.4) was prepared, and given to each interviewee to 

complete before the commencement of the interview. Although the 

interview guide for all school leaders is the same, during the interviews, 

I adjusted the order of some questions according to school leaders’ 

discipline background by starting from something they were familiar 

with. 

All interviewees are Chinese and all the interviews were conducted in 

Mandarin. With the approval of the participants, all the interviews were 
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audio recorded. In each interview, I used two recorders in case there 

would be something wrong with the recorder in the fieldwork site. 

Before I went to one site I checked the power of the recorders. I also 

checked the recordings as soon as I was back from one site. During 

interviews, I made some field notes about the keywords or important 

ideas mentioned by interviewees. However, to keep eye-contact with 

interviewees and engaged in the discussion, I did not spend an amount 

of time on note-taking. 

The written consent was obtained from each interviewee. When 

contacting each school for the first time, I introduced my research 

project and how school leaders and mathematics teachers participate 

in it. After inviting them to participate in my research, I immediately sent 

the electronic version of the information sheet (see the sample in 

Appendix A.5) and the consent form (see the sample in Appendix A.6) 

to allow the potential participants to have sufficient time to consider 

their participation and ask me questions. A few days later after the 

invitation, I contacted them again and asked about their willingness to 

participate and arranged the interview time according to their 

availability. In the fieldwork site, I introduced my research to the 

interviewee again, explained the research ethics requirement and gave 

him/her chance to ask me questions before he/she signed on the 

consent form. 

4.5.2 Quantitative data obtainment 

According to the confidentiality agreement about PISA China Trial 

signed by the OECD and the NEEA, the authority where China PISA 

National Centre was based, the NEEA takes the responsibility of 

managing databases of PISA 2009 China Trial and PISA 2012 China 

Trial, any use of these data needs the approval of the NEEA. For PISA 

2015, although the data of China (B-S-J-G) were released by the 

OECD for public use, data of specific regions could not be identified 

from the public database files due to the sampling design and 

anonymity; while in the database files which were exclusively delivered 

to the National Centre, Fangshan data could be identified and split from 

the whole database. Therefore, I applied for the use of Fangshan PISA 

data of the three cycles by emailing China PISA National Centre with 

an application form attached. In the application form (see Appendix 

A.7), I included detailed information to allow China PISA National 
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Centre clearly understand what my research is about, why I needed the 

databases of Fangshan I was applying for, and how I would use these 

data. Since Fangshan data of the three cycles of PISA are not in the 

public domain, use of the data needs to follow the confidentiality 

requirement. Therefore, I signed a confidentiality statement for getting 

the approval for using these data. In this confidentiality statement (see 

the statement in Appendix A.8 and its English version in Appendix A.9), 

I agreed to not disclose or distribute these data to any individuals or 

institutions.  

In PISA 2009 and 2012, as required by PISA sampling standards 

(OECD, 2012; 2014a), 35 eligible students were expected to be 

randomly selected within each sampled school; for the schools which 

have less than 35 students, all eligible students would be sampled. In 

PISA 2015, this required value had been changed to 42 for the 

countries adopting computer-based assessment mode which was the 

case for China (OECD, 2017). Table 4.3 shows the sample size of 

Fangshan in each PISA cycle. 

Table 4.3  Fangshan’s sample size in PISA 

Fangshan’s 

participation 

in PISA 

School 

sample 

size 

Student 

sample 

size 

Mean 

assessed 

students 

per school 

Median 

assessed 

students 

per school 

Min 

assessed 

students 

per school 

Max 

assessed 

students 

per school 

PISA 2009 

China Trial 

25 610 24 27 11 34 

PISA 2012 

China Trial 

23 624 27 32 14 35 

PISA 20155 42  1407 34 42 4 42 

4.6 Data analysis procedures 

In this section, I will first describe the procedure of analysing interview data 

with the thematic analysis approach (Braun and Clarke, 2006; Braun et al., 

2016). Following that, I will present the procedures of doing quantitative 

analyses of PISA data, including the trend analysis for identifying students’ 

                                                           

5 In PISA 2015, besides the students from academic schools which are displayed in 
Table 4.3, 156 students from 4 vocational schools participated in this 
assessment as well. 
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performance trends, and multilevel modelling for exploring factors 

accounting for students’ performance. 

4.6.1 Thematic analysis of the interview data 

My research aimed to explore the patterns of the perceived impact of PISA 

in a specific educational context, namely, Fangshan District of Beijing, and 

describe and interpret the patterns within this context. Therefore, thematic 

analysis which identifies, describes and interprets patterns (themes) across 

data (Braun and Clarke, 2006; Braun et al., 2016) was employed in 

analysing the interview data. Compared with other methods such as 

narrative analysis, thematic analysis is flexible because it is not tied to a 

particular theoretical framework or research paradigm (Braun and Clarke, 

2006; Robson, 2011; Braun et al., 2016), and can be used to answer a wide 

range of types of research questions (Braun et al., 2016). For example, it 

can be employed to understand participants’ actions and practices, and their 

views and perspectives (Clarke and Braun, 2017). Its flexibility allows me to 

seek answers to RQ 1 and RQ 2 with interview data, and to synthesise the 

results from the qualitative strand and the quantitative strand, and interpret 

the results in detail.  

In terms of the process of applying thematic analysis, Braun and Clarke 

(2006) propose a step-by-step guide which includes six phases: familiarising 

with data, generating initial codes, searching for themes, reviewing themes, 

defining and naming themes, and producing the report. They note that the 

process of thematic analysis is recursive rather than linear (Braun and 

Clarke, 2006). Perhaps because of this characteristic of the analysis process, 

later, Braun, et al. (2016) further developed the classification of the six 

phases, proposing phases 1-2 “Familiarization and coding”, phases 3-5 

“Theme development, refinement and naming”, and phase 6 “Writing up”. 

They additionally suggest that, at the phase of familiarization, one reads the 

data analytically and identifies ideas that are helpful for addressing research 

questions. It is also admitted that writing is along with the analytic process 

and is an integral part of it (Braun and Clarke, 2006; Braun et al., 2016). 

Hence, phase 6 involves “compiling, developing, and editing existing analytic 

writing, and situating it into an overall report” (Braun et al., 2016, pp.200-

201). In my research, I basically followed these phases for analysing 

interview data. 
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Firstly, I familiarised myself with the data. I transcribed the audio recordings 

of all 16 interviews manually by myself, and also captured some non-

language behaviours such as laughs and pauses, which I considered 

meaningful, in transcripts. To annotate the details in the speech, I created a 

transcription notation system (see Appendix A.10). For example, “{  }” is 

used to indicate speakers’ nonverbal expression and behaviour, and bold 

font indicates emphasised words. During transcription, I made comments 

and marks on transcripts when I noticed information of potential importance 

for addressing my research questions. After I completed transcription, I 

checked all the transcripts against the audio recordings and then 

anonymised transcripts. Through transcription I have become familiar with 

the data to some extent. However, that process focused more on the 

language of segments in speech, rather than the content of whole data. 

Therefore, I read and reread each transcript to further familiarise myself with 

the data, with attention on the meanings and patterns, and the potential 

meanings of non-language behaviours like laughs and pauses in the data. 

From this step, I started to write memos (see Appendix A.11) for recording 

the development of my thoughts (e.g. initial ideas about the patterns in the 

data) during interview data analysis. 

Secondly, I moved on to generate codes. A code is a label that identifies an 

interesting aspect in the data, which is potentially relevant to the research 

questions (Braun et al., 2016). At the second step, I systematically identified 

and labelled (so-called “code”) important data extracts which would be 

potentially useful for answering my research questions. To assure the 

coherence of coding, as suggested by Braun et al. (2016), after the initial 

codes were generated, I read through the whole data for the second time to 

review all the codes and made them coherent. Since my research employed 

mixed methods design that the qualitative data analysis results were to be 

synthesised with quantitative results, after I got the quantitative results, I 

read the interview data and reviewed the codes again to identify whether I 

omitted any codes which are corresponding with some variables in 

quantitative analyses. 

Following coding, the third step was to group codes, develop and refine 

themes. At this step, first, I looked at the relationships amongst codes and 

their relevance to my research questions. Then I clustered the codes which 

share same broader patterned meaning or concept in relation to the use of 

PISA, perceived impact on the process of teaching and learning, perceived 
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impact on learning outcomes (non-cognitive and cognitive). After I had got 

candidate themes, I read all the transcripts again and moved on to review 

these themes to check: (1) each of the themes captures the ideas in the data 

well; (2) they are distinct with each other; and (3) they are tied to my 

research focus, coherently telling a story about the data. The themes, each 

of which has a distinctive focus and scope were finally identified, when they 

did not need great changes for addressing the research questions. At this 

step, I also gave each theme an informative and concise name. 

During thematic analysis, I also analysed whether there are links between 

the themes and whether the themes vary in the data of different groups (e.g. 

educational policymakers versus practitioners) of interviewees and in the 

data of different interviewees in the same group (e.g. school leaders; 

mathematics teachers), as suggested by Bryman (2016). 

Coding and developing themes was conducted in QSR International's NVivo 

11, a qualitative data analysis software (see the screenshot of categorising 

codes in Appendix A.12). Memos were written in NVivo 11 as well. 

Compared with manual analysis on paper, employing this software in data 

analysis is more efficient to manage data extracts and visualise data results. 

The data extract used for inter-reliability check and the quotes employed in 

presenting and discussing findings in the thesis were all translated from 

Mandarin to English. 

4.6.2 Quantitative data analyses on PISA data 

Quantitative data analyses were conducted to examine students’ 

mathematics performance trends over three PISA cycles from 2009 to 2015, 

and also to explore the factors associated with students’ mathematics 

performance in PISA.  

4.6.2.1 Trend analysis 

Firstly, the observed performance trend analysis was conducted. That is, 

calculating students’ average mathematics performance in each of the three 

cycles, and then identify the changes of means over the three cycles. 

Secondly, the trend performance after adjusting the changes in the 

composition of target student population over years was calculated. As I 

discussed in Literature Review (see Section 3.4.1), changes in population 

composition, for example, differences in the proportion of age groups, 

gender, and grade may have influence on interpreting performance trends 

(Vista, 2013; Aloisi and Tymms, 2017; Melkonian and Areepattamannil, 
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2018). Table 4.4 shows the composition of Fangshan student samples in 

terms of these aspects in the three PISA cycles. 

Table 4.4  Demographic composition of Fangshan’s student sample in PISA 

Categories Unweighted (%)  Weighted (%) 

2009 2012 2015  2009 2012 2015 

Age  15 years and 3-5 months 17.2 18.3 15.1  16.6 19.1 21.6 

15 years and 6-8 months 24.9 27.1 16.6  24.0 28.1 20.9 

15 years and 9-11 months 27.3 27.5 22.0  27.4 27.0 23.5 

16 years–16 years and 2 

months 

30.6 27.1 46.3  31.9 25.8 34.0 

Gender Girl 47.9 46.8 48.8  45.1 50.1 50.4 

Boy 52.1 53.2 51.2  54.9 49.9 49.6 

Educational 

level 

Lower-secondary 37.9 38.1 67.8  51.6 20.9 45.6 

Upper-secondary 62.1 61.9 32.2  48.4 79.1 54.4 

The target population of PISA is defined as students aged from 15 years and 

3 months to 16 years and 2 months (commonly known as 15-year-olds) who 

are enrolled in 7th grade and higher (OECD, 2013a). As shown in Table 4.4 

above, students’ age was divided by three-month interval according to the 

way the OECD did this in PISA reports. In Fangshan, students of this 

population are enrolled in lower-secondary (7th-9th grade) or upper-

secondary (10th-12th grade) schools, and most of them are in 9th grade and 

10th grade. Because of this, PISA 2009 China Trial and PISA 2012 China 

Trial only included students in these two grades. Therefore, instead of grade, 

educational level is used in addition to age and gender for adjusting 

performance trends. In Table 4.4, values in the “Unweighted (%)” columns 

and “Weighted (%)” columns respectively refer to the demographic 

composition of student sample, and that of student population represented 

by the sample. From this table, we see that the composition in age, gender, 

and especially in educational level in the student population was not stable 

across the three PISA cycles. To adjust the changes in the population 

composition, in line with the PISA approach to adjusted trend analysis 

(OECD, 2017), the composition of Fangshan academic school students in 

PISA 2015 was used as a reference, based on which Fangshan student data 

in PISA 2009 China trial and PISA 2012 China Trial were reweighted. With 

the reweighted databases of these two cycles and PISA 2015 database, 

adjusted performance trends which are the average mean performance in 

each cycle were then calculated. 
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In PISA 2009 and 2012, for each assessment domain, five plausible values 

(PVs) were drawn for each student as performance estimates from the 

estimated ability distribution (OECD, 2014a); in PISA 2015, ten PVs were 

generated per student (OECD, 2017). As introduced before (see Section 

3.1), on PISA international scale, PVs of each domain have a mean=500 

and SD=100 for OECD countries’ average in the cycle in which the domain 

was the majority domain for the first time (OECD, 2014a). All the whole sets 

of PVs, replicate weights which account for measurement errors, and 

student final weights which account for sampling errors in the three cycles of 

Fangshan PISA data were involved in trend analysis. This analysis was 

conducted by using IDB IEA Analyzer 4 (IEA, 2018) in conjunction with 

SPSS 23 (IBM Corp, 2015). 

4.6.2.2 Multilevel modelling analyses 

In PISA data, students are nested in schools since they were sampled within 

selected schools (see Section 3.1). Taking this hierarchical structure of data 

into consideration, two-level modelling was conducted to identify the factors 

associated with students’ mathematic performance. Level 1 is student level, 

while level 2 is school level. Since amongst the three cycles in which 

Fangshan had participated, PISA 2012 focused on mathematics, Fangshan 

data in PISA 2012 China Trial were employed for multilevel modelling (MLM). 

This section first describes the explanatory variables involved in multilevel 

analysis, and then introduces the approaches of data processing, and model 

building. 

4.6.2.2.1 Explanatory variables 

As introduced before (see Section 3.1 and Section 3.4), according to the 

school effectiveness model used in PISA assessment framework (Purves, 

1987; Scheerens, 1990; Scheerens and Bosker, 1997; OECD, 2013a), 

explanatory variables could be classified as input which is related to student 

background or school background, processes of teaching and learning (e.g. 

OTL, teaching practices, and teaching quality), and outcomes (e.g. non-

cognitive outcomes such as motivation and self-beliefs). As suggested by 

Hughes’ (Hughes, 1993, cited in Bailey, 1996) washback model (see Table 

3.1 in Section 3.6.1), participants’ actions would influence the process of 

teaching and learning so as to influence students’ learning outcomes. 

Therefore, as the conceptual framework indicates (see Section 3.6), 

processes variables and non-cognitive outcomes variables were employed 
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in MLM. According to the conceptual framework developed earlier (see 

Section 3.6), neither the school effectiveness model nor the washback 

model explicitly suggests students’ learning outcomes in reading as 

variables explaining mathematics performance. However, students’ reading 

performance was still employed as an explanatory variable in MLM, since 

interview data indicate that students’ reading ability may have effect on their 

mathematics performance in PISA (see Section 5.2.2.2.1). Student and 

school background were involved for controlling for background effects in 

interpreting results of MLM. 

Selection of explanatory variables also took into consideration the potential 

influence of students’ response styles. The processes variables (e.g. 

exposure to applied mathematics, cognitive activation) and non-cognitive 

outcomes variables (e.g. interest, self-efficacy) involved in PISA student 

questionnaires are generally constructed based on Likert-type scales which 

are commonly used in a range of surveys. On this kind of scale, students are 

asked to place themselves into a category of the level of their agreement 

with the statements about their mathematics learning process or non-

cognitive outcomes. It is argued that this question format poses the issue of 

interpersonal incomparability, since the ways that individuals understand the 

‘same’ question might be vastly different and the perceived cut-points 

between categories (e.g. strongly agree/agree/disagree/strongly disagree) 

may differ across individual respondents (Brady, 1985). This incomparability 

may not only exist across individuals, but also across cultures. For example, 

it has been evidenced that East Asian students compared to students from 

other background are more likely to show midpoint responding (MPR) style 

(Chen et al., 1995; Cheung et al., 2018). Since response styles, such as 

acquiescence response style (ARS), extreme response style (ERS) and 

MPR, make observed scale scores deviate from true scores, they can bring 

bias estimation of relationships between variables (Baumgartner and 

Steenkamp, 2001).  

To adjust the possible bias caused by these issues, PISA 2012 anchored 

some of the variables with the anchoring vignette technique introduced by 

King et al. (2004) (OECD, 2014a). In this technique, along with the self-

reports, students are additionally given vignettes which describe hypothetical 

individuals (e.g. teachers) and asked to assess their level of agreement with 

the statements about these hypothetical individuals with the same scale as 

used in student self-report items (King et al., 2004; King and Wand, 2007; 
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Hopkins and King, 2010; OECD, 2014a). Students’ responses to the vignette 

assessments which reflect individual differences in interpreting scales and 

response styles are then used to adjust for students’ self-report responses 

(King et al., 2004; OECD, 2014a). As vignettes were involved in two of the 

three forms of PISA 2012 student questionnaire, anchored variables are 

available for those constructed with the items in these two forms (OECD, 

2014a). 

With investigation of the validity of anchoring vignettes by using PISA 2012 

data of all 64 participating education systems, He et al. (2017) find that 

students’ responses to the anchoring vignettes were valid for representing 

individual and cultural differences. The official analyses of PISA 2012 also 

showed that compared with original (unanchored) variables, anchored 

variables tend to have higher correlations with students’ performance 

(OECD, 2014a). Besides, the paradoxical phenomena, for example, 

students in high-performing education systems tended to have relatively low 

mathematics self-concept, were no longer found when anchored variables 

are used (OECD, 2014a). In consideration of the above, amongst the 

explanatory variables, for those having corresponding anchored indicators in 

Fangshan PISA 2012 China Trial database, the anchored ones instead of 

the original ones were employed in the MLM analysis in my research. 

Regarding students’ responses to the measures of their familiarity with 

mathematics concepts, it is considered that students may overstate what 

they know about the concepts due to their response tendency (OECD, 

2014a). The overclaiming technique was therefore used in PISA 2012 

particularly to address this issue (OECD, 2014a). This technique employs 

some questions asking students about their familiarity with concepts that do 

not exist to adjust students’ response tendency to overclaim (OECD, 2014a). 

In my research, the adjusted variable of familiarity with mathematics 

concepts was employed in MLM analysis. 

The explanatory variables and their descriptive statistics are shown by level 

1 and level 2 respectively in Table 4.5. I will further describe them in the 

following. 
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Table 4.5  Descriptive statistics of explanatory variables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: missing is almost caused by design (see Section 4.6.2.2.2). 

Catergories  Variables Description N Min Max Mean (SD) Missing (%) 

Level 1         

Input Centred_ESCS Grand mean of ESCS 614 -2.291 2.469 0 (0.816) 0 

Centred_AGE Grand mean of AGE 614 -0.753 0.577 0 (0.269) 0 

male Dummy variable of gender 

1=male, 0=female 

614 0 1 0.528 (0.500) 0 

highersec Dummy variable of educational level 

1=Upper-secondary, 0=Lower-secondary  

614 0 1 0.616 (0.487) 0 

Processes OTL EXAPPLM Experience with applied mathematics tasks at school 413 -2.987 3.204 0.095 (1.014) 32.74 

EXPUREM Experience with pure mathematics tasks at school 413 -2.733 0.796 -0.068 (0.937) 32.74 

FAMCONC Familiarity with mathematical concepts (adjusted) 413 -3.440 2.920 0.481 (1.163) 32.74 

Teaching 

practices 

TCHBEHFA Teacher behaviour: formative assessment 411 -2.392 2.630 0.601 (1.033) 33.06 

TCHBEHSO Teacher behaviour: student orientation 410 -1.600 3.311 0.605 (1.209) 33.22 

TCHBEHTD Teacher behaviour: teacher-directed instruction 410 -3.653 2.563 1.021 (1.116) 33.22 

Teaching 

quality 

TEACHSUP Teacher support in mathematics classes 409 -2.885 1.577 0.594 (0.861) 33.39 

ANCCOGACT Cognitive activation (anchored) 403 -3.067 3.460 0.363 (0.828) 34.36 

DISCLIMA Disciplinary climate 411 -2.508 1.870 0.629 (0.969) 33.06 

ANCMTSUP Mathematics teacher support (anchored) 403 -2.749 2.638 0.725 (1.020) 34.36 

ANCCLSMAN Classroom management (anchored) 403 -2.822 2.973 0.446 (0.969) 34.36 

Non-cognitive outcome ANCINTMAT Mathematics interest (anchored) 194 -1.696 2.998 0.584 (0.965) 68.40 

ANCINSTMOT Instrumental motivation for mathematics (anchored) 194 -2.217 2.531 0.388 (0.887) 68.40 

MATHEFF Mathematics self-efficacy 404 -1.535 2.298 0.860 (1.064) 34.20 

ANCSCMAT Mathematics self-concept (anchored) 403 -2.013 2.807 0.064 (0.796) 34.36 

ANXMAT Mathematics anxiety 411 -2.243 2.467 0.223 (0.914) 33.06 

Cognitive outcome pv1read Reading performance 614 308 712 530 (69) 0 

Level 2         

Input SCH_ESCS Student mean ESCS within schools 614 -0.536 0.733 0 (0.301) 0 
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As displayed in Table 4.5 above, the input variables involved in multilevel 

analysis include students’ family socioeconomic status (ESCS), students’ 

age, gender (male), educational level (highersec), and student mean ESCS 

within schools (SCH_ESCS). Among them, male and highersec are dummy 

variables of gender and educational level respectively. Processes variables 

of interest in this research include opportunity to learn content (EXAPPLM, 

EXPUREM, FAMCONC), teaching practices (TCHBEHFA, TCHBEHSO, 

TCHBEHTD), and teaching quality (TEACHSUP, ANCCOGACT, DISCLIMA, 

ANCMTSUP, ANCCLSMAN). Outcomes variables contain students’ non-

cognitive outcomes, that is, interest (ANCINTMAT) and instrumental 

motivation (ANCINSTMOT) to learn mathematics, self-beliefs (MATHEFF, 

ANCSCMAT), and students’ cognitive outcomes in terms of reading 

performance.  

Except the two dummy variables, male and highersec, the variables listed in 

Table 4.5 are all continuous variables. ESCS has a mean=0 and SD=1 for 

OECD countries’ average on PISA international scale (OECD, 2014a). AGE 

was calculated based on students’ year of birth and month of birth. To make 

the intercept of regression meaningful or observable, ESCS and Age, as 

labelled as “Centred” in Table 4.5, were linear transformed by subtracting 

their respective means from their values. This approach of centring is called 

grand mean centring. It does not change the interpretation of explanatory 

variables’ effects and is commonly used in multilevel analysis (Hox, 2010). 

With this transformation, Centred_ESCS=0, for example, refers to the 

average ESCS background. For the processes variables and non-cognitive 

outcomes variables listed above were all scaled with the mean=0 and SD=1 

for OECD countries’ average (OECD, 2014a). As I introduced in Section 

4.6.2.1, cognitive outcomes in each assessment domain of PISA 2012, for 

example, reading, mathematics, and science, five sets of PVs were drawn 

from the distribution of the estimation of students’ ability, representing their 

performance in the domain (OECD, 2014a). PVs of each domain have a 

mean=500 and SD=100 for the average of OECD countries in the cycle in 

which the domain was assessed as the majority domain for the first time 

(OECD, 2014a). pv1read which is displayed in Table 4.5 is the first PV of 

students’ reading performance. Here I just listed pv1read as an example. 

However, in the following multilevel analyses all the five sets of reading PVs 

were involved.  
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4.6.2.2.2 Missing values and multiple imputation 

As an international large-scale assessment, PISA usually experiences the 

issue of missing values due to students’ non-response on or non-reach of 

some questions. There are also a number of missing values in Fangshan 

PISA 2012 China Trial database employed for MLM. As shown in the fifth 

column in Table 4.5, the biggest number of observed student cases, is 614 

rather than 624 which was displayed in Table 4.3 (see Section 4.5.2). This is 

due to the removal of ten cases having missing values in ESCS. ESCS was 

comprised based on three other indices which reflect students’ background 

in terms of home possessions, parents’ occupations and parents’ 

educational levels (OECD, 2014a). When missing is observed in one of 

these three indices, regression on the other two indices would be conducted 

to impute the missing value (OECD, 2014a). In Fangshan PISA 2012 China 

Trial database, these ten students who had missing values in ESCS had 

missing values in two or even three of the indices. Due to the lack of 

information to predict the values of ESCS, these ten student cases were 

excluded from analyses, the student sample size of the database therefore 

turns to be 614. 

From Table 4.5 we also see that there are missing values in each of the non-

cognitive outcomes variables and processes variables. In PISA 2012, three 

forms of student questionnaire were used to cover more mathematics-

focused issues of policy interest, with common items linking with each other. 

Due to this rotation design of the student questionnaire, each student only 

received one of the three questionnaire forms. Hence, on each of 

mathematics-focused items, missing values brought by this design would 

theoretically account for around one third of the student sample. This is the 

case for the processes variables and non-cognitive outcome variables which 

were constructed on these items. For the anchored variables ANCINTMAT 

and ANCINSTMOT, the percent points of missingness were even larger, as 

Table 4.5 shows above, since fewer students were delivered items with 

anchoring vignettes. Table 4.6 shows the patterns of missingness below. 
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Table 4.6  Patterns of missingness     

Variables Percent 

(%) 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16  

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <1 

1 1 1 1 1 1 1 1 1 0 1 1 1 1 0 0 34 

1 1 1 0 0 0 0 0 0 1 0 0 0 0 0 0 33 

0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 31 

0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 <1 

0 0 0 1 1 1 1 1 0 1 0 0 0 0 0 0 <1 

0 0 0 1 1 1 0 0 1 1 1 1 1 1 1 1 <1 

1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 <1 

                100% 

Note: variables are (1) EXAPPLM  (2) EXPUREM  (3) FAMCONC  (4) ANXMAT  (5) 
DISCLIMA  (6) TCHBEHFA  (7) TCHBEHSO  (8) TCHBEHTD  (9) TEACHSUP  (10) 
MATHEFF  (11) ANCCLSMAN  (12) ANCCOGACT  (13) ANCMTSUP  (14) ANCSCMAT  
(15) ANCINSTMOT  (16) ANCINTMAT 

In this table, “1” in the patterns represents complete data, and “0” represents 

missingness. Reading across the table, we see that for almost all cases 

there are missing values in at least three variables. For example, in the 

second row, missingness in variables MATHEFF, ANCINSTMOT, and 

ANCINTMAT accounts for 34%. Ignoring the cases with missing values 

would be a waste of information and also hinder the analyses to involve all 

these variables of interest. According to the missing mechanism I explained 

before, these missing values were assumed as missing at random (MAR). I 

used multiple imputation (Rubin, 1987) which is suitable for addressing this 

kind of missing data. Because the missing values are arbitrary continuous 

values, I imputed them by using the Monte Carlo Markov Chain (MCMC) 

approach (OECD, 2014a). 

It is suggested that all the variables, including the dependent variable (i.e. 

mathematics PVs), involved in the analysis model, and additional variables 

that could predict the missing values to be imputed should be employed in 

the imputation model (Acock, 2014). However, this does not mean that the 

more involved the better in the case that the variables themselves used to 

impute missing values have a number of missing values (Acock, 2014). In 

my research, with the observed dataset, bivariate correlation analysis on the 

variables of concern was conducted to identify potential predictors of the 

variables having missing values. As Table 4.7 shows below, amongst 

processes variables, most bivariate correlations were significant, and this is 

the same for the bivariate correlations amongst non-cognitive outcomes 

variables. For most processes variables, their correlation with non-cognitive 

outcomes variables were non-significant or weak. Although the processes 
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variables ANCCOGACT, ANCMTSUP, and ANCCLSMAN had medium 

correlation with most non-cognitive outcomes, it is notable that there were no 

students who had responses both on the processes variables EXAPPLM, 

EXPUREM, FAMCONC and on the non-cognitive outcome variables 

ANCINTMAT, ANCINSTMOT. Involving processes variables in imputing 

missing values for non-cognitive outcomes variables would be problematic 

and vice versa. Moving to look at the reading performance, its correlation 

with most processes variables and non-cognitive outcomes variables was 

quite weak or not significant, and therefore it was not suitable to be involved 

in imputation. In consideration of these, imputation of missing data was 

conducted for processes variables and non-cognitive outcomes variables 

separately. Input variables, all the processes variables, and mathematics 

PVs were involved in imputing missing values for processes variables. Input 

variables, all the non-cognitive outcomes variables, and mathematics PVs 

were involved in imputing missing values for non-cognitive outcomes 

variables. Regarding whether it is necessary to include weights in imputation, 

it seems still inconclusive (Goldstein, 2014; Kim et al., 2014). Besides, 

techniques for employing weights in imputing multilevel data are still rarely 

developed (Rutkowski and Zhou, 2014). Hence, in my research, weights 

were not involved in multiple imputation. 
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Table 4.7  Bivariate correlation matrix of variables 

 

pv1math 
centred
_ESCS 

centred
_AGE 

male highersec SCH_ESCS EXAPPLM EXPUREM FAMCONC TCHBEHFA TCHBEHSO TCHBEHTD TEACHSUP ANCCOGACT DISCLIMA ANCMTSUP ANCCLSMAN 

pv1math 1.000              

        
 

centred_ESCS 0.069 1.000            

        
 

centred_AGE -0.029 -0.028 1.000          

        
 

male -0.015 0.052 0.031 1.000        

        
 

highersec 0.407* 0.039 0.114* -0.148* 1.000      

        
 

SCH_ESCS 0.395* 0.336* -0.065 -0.014 0.101* 1.000            

EXAPPLM -0.151* 0.134* 0.024 -0.029 -0.072 0.008 1.000   

        
 

EXPUREM -0.016 0.084 0.032 0.011 -0.032 -0.053 0.411* 1.000 

        
 

FAMCONC 0.048 0.050 -0.083 -0.002 0.071 0.026 -0.056 0.111* 1.000           

  
 

TCHBEHFA -0.202* 0.061 0.026 0.135* -0.179* -0.116* 0.312* 0.268* 0.022 1.000         

  
 

TCHBEHSO -0.329* 0.060 0.022 0.179* -0.265* -0.126* 0.301* 0.195* 0.050 0.724* 1.000       

  
 

TCHBEHTD -0.203* 0.058 0.057 0.006 -0.174* -0.109* 0.208* 0.190* 0.099 0.644* 0.522* 1.000     

  
 

TEACHSUP -0.050 0.042 0.048 -0.121* -0.038 -0.093 0.132 0.160* 0.045 0.448* 0.310* 0.619* 1.000   

  
 

ANCCOGACT 0.097 0.033 0.065 -0.083 0.083 -0.011 0.092 0.081 0.039 0.206* 0.120* 0.283* 0.201* 1.000 

  
 

DISCLIMA 0.053 0.037 0.119* -0.127* -0.016 0.020 -0.013 0.082 -0.023 0.162* 0.079 0.308* 0.329* 0.112* 1.000     

ANCMTSUP 0.090 -0.084 0.072 -0.242* 0.141* -0.085 0.086 0.114 -0.012 0.093 -0.048 0.155* 0.198* 0.565* 0.068 1.000   

ANCCLSMAN 0.083 -0.063 0.049 -0.206* 0.073 -0.059 -0.019 -0.045 -0.051 0.065 0.002 0.170* 0.206* 0.653* 0.238* 0.638* 1.000 

ANCINTMAT 0.180* -0.100 0.146* -0.055 0.105 -0.069 . . . 0.175* 0.043 0.228* 0.181* 0.456* 0.157* 0.527* 0.606* 

ANCINSTMOT 0.113 -0.132 0.098 -0.173* 0.104 -0.057 . . . 0.096 0.012 0.173* 0.145* 0.564* 0.166* 0.677* 0.681* 

MATHEFF 0.407* 0.123* -0.031 0.149* 0.127* 0.198* 0.221* 0.013 -0.015 0.125 -0.014 0.137 0.178* 0.109 0.131 0.053 0.035 

ANCSCMAT 0.289* -0.065 0.005 -0.067 0.110* 0.032 0.042 0.049 -0.005 0.056 -0.044 0.114* 0.121* 0.578* 0.123* 0.460* 0.578* 

ANXMAT -0.223* 0.031 0.102* -0.081 -0.001 -0.027 -0.031 -0.122 0.104 -0.049 -0.020 -0.073 -0.150* -0.084 -0.228* -0.051 -0.084 

pv1read 0.800* 0.042 -0.005 -0.249* 0.429* 0.338* -0.171* 0.012 0.086 -0.252* -0.405* -0.200* -0.051 0.115* 0.063 0.136* 0.093 

 

 

 

 

 

 

Note: For illustration, pv1math and pv1read were used in correlation calculation. Significance at 95 confidence level is marked with ”*”. 

 ANCINTMAT ANCINSTMOT MATHEFF ANCSCMAT ANXMAT pv1read 

ANCINTMAT 1.000         

ANCINSTMOT 0.763* 1.000     

  MATHEFF 0.300* 0.110 1.000   

  ANCSCMAT 0.740* 0.697* 0.268* 1.000 

  ANXMAT -0.255* -0.201* -0.273* -0.326* 1.000   

pv1read 0.086 0.098 0.306* 0.181* -0.067 1.000 
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In multiple imputation, a number of datasets rather than one single database 

are typically generated to address the uncertainty of imputation. Usually, five 

imputations are considered sufficient to obtain valid results (Rubin, 1987; 

van Buuren et al., 1999). In the field of international large-scale assessments 

(ILSAs), for example, PISA (pre- PISA 2015) and TIMSS, five imputations 

are commonly used. To align with the five sets of PVs of students’ 

performance, in my research, five imputed datasets were generated. The MI 

procedure in Stata 13 (StataCorp, 2013) was employed for multiple 

imputation. It is suggested to compare the completed dataset in which 

missing values are imputed with the observed dataset for evaluating the 

imputation (Acock, 2014). According to the imputation results in my research, 

imputed values were generally consistent with observed values. To save 

space, imputation results of one of the variables having missing values, that 

is, ANXMAT (Mathematics Anxiety), are displayed below in Figure 4.2. 

 

Figure 4.2  Imputation results for ANXMAT 

4.6.2.2.3 Modelling strategy 

Strategies for building multilevel models could be “top-down” or “bottom-up” 

(Hox, 2010). For the former type, the model with comprehensive variables of 

interest is built and analysed first, and then modified by dropping non-

significant effects from the model. For the latter type, analysis starts from a 

simple model, models are then built on this by gradually adding variables of 

different levels, allowing random effects of explanatory variables or 

interaction between variables. In my research, the “bottom-up” strategy was 
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adopted. Firstly, I started from the null model (also called empty model) to 

investigate the between-school variance in students’ mathematics 

performance. Secondly, I added input explanatory variables to look at what 

kind of input predictors were associated with mathematics performance. 

With the control for input predictors, I further added processes and outcomes 

variables to identify the factors having relationships with mathematics 

performance. 

For the multilevel model which includes both processes variables and non-

cognitive outcomes variables, completed datasets of these two groups of 

explanatory variables were combined for analysis. In the MLM analysis, 

each of the five datasets was analysed together with one of the five 

mathematics performance PVs. With Robin’s (1987) rules, the results were 

then combined to be the final reported results. 

As the aim I mentioned earlier is to explore the factors that account for 

students’ mathematics performance, student rather than school is the 

analysis unit in multilevel analysis. Hence, final student weights were used 

and scaled so that they sum to student sample size within schools. MLM 

analysis was conducted with the joint employment of the MIXED procedure 

and MI procedure in Stata 13 so that analysis results from the multiply 

imputed data could be combined efficiently without the need of manual 

calculation.  

Besides the fixed-effect MLM, random-slope MLM modelling with the 

variables that were identified as having significant effects in fixed-effect 

models was also conducted. However, the variances of random slopes were 

found to be too small (near zero), indicating that the random slope for each 

of these variables had very small deviation from the corresponding average 

slope for each of these variables. Therefore, the results of the random-slope 

MLM model was decided not to be presented in the following chapters. 

4.7 Ethical considerations 

Since my research employed interviews with people who work in educational 

authorities and institutions, and employed PISA data, a number of ethical 

issues were considered in this research. I had obtained the approval (AREA 

16-156) from the Faculty Research Ethics Committee (see the letter in 

Appendix A.13) before I started fieldwork which was then conducted 

following the ethical standards. In the following I will present the ethical 

issues that were considered in my research. 
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4.7.1 Informed consent 

Regarding doing interviews, one of the ethical concerns is the informed 

consent of interviewees. During the process of recruiting interviewees, I 

provided potential interviewees with the electronic version of information 

sheets (see the sample in Appendix A.5). On the information sheets, I clearly 

introduced the aims of my research, and how I would use and protect the 

interview data to ensure they adequately understand the necessary 

information. Interviewees were informed that they had the entitlement to 

refuse to participate or to withdraw data. They were also informed that any 

withdrawal of data should be proposed by the interviewee within two weeks 

after he/she was interviewed, so that I could recruit another participant in 

time for collecting data. The information sheets also include my contact 

information, in case potential participants would like to know more about 

their participation. Before the start of each interview, I introduced my 

research and interviewees’ participation again, gave a copy of the 

information sheet to the interviewee to read and allowed them to ask any 

related questions. The consent form (see the sample in Appendix A.6) was 

then provided to the interviewee for getting the interviewee’s formal written 

consent of participating in my research. The written consent was obtained 

from all the interviewees involved in my research. In the end of my data 

collection, no interviewee withdrew. 

4.7.2 Confidentiality and anonymisation 

Another ethical consideration is about confidentiality and anonymity. For 

interview data, all the interview transcripts were anonymised before being 

imported into NVivo for data analysis. In interviews, some interviewees 

mentioned the names of some schools or teachers which may make their 

own schools or themselves identifiable. This kind of information was also 

anonymised in transcripts. All the quotes of interviewees’ words employed in 

the thesis are extracts of anonymised transcripts. However, for the local 

educational official and the three key informants (i.e. RL, ML, SA) of the local 

PISA-motivated projects, even after anonymised, they might be still identified 

by people who are familiar with the PISA-motivated initiatives in Fangshan. 

This possible situation was made clear to these interviewees. Interviewees 

were informed that some segments of their anonymised data may be looked 

at by my supervisors for supervising my PhD. However, they were assured 

that their data would not be shared with others, and their personal details 

which might reveal their identities would not be disclosed either. Since the 

interviews focus on investigating the interviewees’ perception of the impact 
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of PISA on students’ learning, rather than the interviewees themselves, I did 

not collect their sensitive personal data.  

For PISA databases, any sensitive information which could make specific 

individual students or schools identifiable had been suppressed and 

anonymised during the process of generating databases. Therefore, the 

databases which I obtained from the NEEA do not include this kind of 

information. However, considering the confidentiality requirement of using 

Fangshan PISA data, I need to comply with the confidentiality statement 

which I signed and will not share these data with any individuals or 

institutions. 

4.7.3 Data management and protection 

Management and protection of research data is also of concern. In line with 

the University policy of research data management, all the interview data 

and the backups are stored in my own network storage area in the University, 

that is, M: drive. Physical materials were sorted in types and are saved in a 

locked place in my office. Data processing and analysis were conducted in 

M: Drive. Following the suggestion I obtained from the University research 

data management team, Fangshan PISA databases were encrypted and 

transferred to me by China PISA National Centre via emails, while the 

encryption password was separately sent to me in another way. These 

databases and their backups are stored in my M: Drive for data processing 

and analyses. All digital data files, either process ones or the up-to-date 

ones, were named in an orderly manner according to the conventions I 

specified in my research data management plan so that the original outputs 

of any analyses can be quickly located. After the completion of my PhD, 

these data are to be securely erased from M: Drive with the help of the 

University IT team. 

4.8 Trustworthiness 

Regarding trustworthiness, Lincoln and Guba (1985, p.290) consider that the 

basic issues are:  

 

How can an inquirer persuade his or her audiences (including self) 

that the findings of an inquiry are worth paying attention to, worth 

taking account of? What arguments can be mounted, what criteria 

invoked, what questions asked, that would be persuasive on this 

issue? 
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For judging the trustworthiness of research, Guba (1981, p.80) proposes 

four aspects including truth value, applicability, consistency, and neutrality. 

For qualitative inquiries and quantitative inquires, he suggests to use two 

different sets of terms appropriate to these four aspects, as shown in Table 

4.8 below.  

Table 4.8  Terms appropriate to the four aspects of trustworthiness 

Aspect Term for qualitative 

inquiries 

Term for quantitative 

inquiries 

Truth Value Credibility Internal Validity 

Applicability Transferability External Validity 

Generalizability 

Consistency Dependability Reliability 

Neutrality Confirmability Objectivity 

Note: this table is adjusted from the Table 1 in Guba (1981, p.80). 

To increase the credibility of the findings and interpretation of the perceived 

impact on students’ learning, I adopted the techniques of prolonged 

engagement and triangulation (Guba, 1981; Lincoln and Guba, 1985). In 

terms of prolonged engagement which aims to learn the context and build 

trust (Guba, 1981; Lincoln and Guba, 1985), I took time in advance to search 

information and learn about recently-released Fangshan educational policies 

and reports, the culture, history and profile of each of the six schools 

involved in my research. As to triangulation, I collected interview data from 

various groups of interviewees whose multiple perspectives could triangulate 

the perceptions of PISA’s impact. Besides, the mixed methods design was 

also employed for triangulation.  

As to establishing transferability, it is suggested to describe the context and 

time in which findings are drawn on (Lincoln and Guba, 1985). Compared 

with many other local areas, Fangshan is a particular case in terms of its 

engagement in PISA. Hence, to make transferability possible, my research 

provided the description of the context of Fansghan and the duration of its 

participation in PISA (see Section 4.5.1.1), to enable readers who are 

interested in transferring the findings of this research to consider the 

particular context of Fangshan in addition to their target context.  

In terms of dependability, it is in relation to “both factors of instability and 

factors of phenomenal or design induced change” (Lincoln and Guba, 1985, 

p.299). Inter-coder reliability was conducted between myself and my co-

supervisor to check the consistency and appropriateness of my coding. High 

agreement of our coding results has been achieved. 
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Confirmability refers to “the extent to which the data and interpretations of 

the study are grounded in events rather than the inquirer’s personal 

constructions” (Lincoln and Guba, 1985, p.324). To ensure this, as I 

mentioned in Section 4.6.1 “Thematic analysis of the interview data”, the 

appropriateness of candidate themes were checked against interview data to 

confirm that findings are grounded in the data. Moreover, the analysis and 

interpretation of interview data in my research accommodate various data 

evidence, either positive or negative, about the use of PISA data and 

perceptions of PISA’s impact (see Chapter 5). PIP technique (Johnson et al., 

2019) was used for clearly displaying the process of synthesising findings 

obtained from interview data and PISA data (see Section 4.3 and Section 

6.3). In addition, my writing pieces were regularly given to my supervisors for 

judging and discussing the appropriateness of the inferences and 

interpretations I made based on the data. 

Regarding the quantitative strand, Fangshan PISA databases were 

employed in my research for secondary data analyses. The reliability and 

validity of PISA assessment instruments have been examined and confirmed 

by the OECD (OECD, 2012; 2014a; 2017). To confirm the process of data 

analyses transparency, a reflexive journal (see Appendix A.14) was written 

along with data analyses to document the decisions I made for choosing the 

approaches of data processing and analyses and the justification supporting 

those decisions. 
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Chapter 5 Findings 

5.1 The use of PISA in the local context 

With the participation in two cycles of PISA China Trials and PISA 2015, 

Fangshan has been exposed to PISA assessment frameworks, the 

approach of PISA coding (so called scoring), and received its local reports of 

PISA results from the national authority. The interview data show that PISA 

has been influential in the local educational policymaking. The various types 

of PISA data have been actively utilised by educational policymakers and 

practitioners in Fangshan to inform local educational policies and practices. 

To investigate and describe the impact of PISA on students’ learning, it is 

necessary to identify how Fangshan makes use of PISA and how PISA data 

are interpreted and translated in the local PISA-motivated initiatives; that is, 

seek the answer to RQ1.   

RQ1. How is PISA used by Fangshan educational policymakers and 

practitioners in the local context? 

In this chapter, I present the findings of thematic analysis on addressing 

RQ1 by answering the following sub-questions. 

1a. How do Fangshan educational policymakers perceive PISA? 

1b. What kind of initiatives have been motivated by PISA due to these 

perceptions? 

1c. How are these initiatives implemented at school level? 

1d. What is the influence of national education contextual factors on the 

formation and implementation of PISA-motivated initiatives? 

5.1.1 PISA is perceived as a new perspective for reviewing the 

quality of local education 

The interview data show that local educational policymakers in Fangshan 

perceived PISA as an assessment with a new perspective which is different 

from domestic examinations. They considered that PISA allows educational 

policymakers to evaluate the quality of local education from an international 

perspective, and PISA concepts shed light on their understanding of 

teaching. 
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5.1.1.1 Evaluating the quality of local education 

As an administrative district of Beijing, Fangshan’s involvement in PISA 

relies on national participation in this assessment. As reported by one local 

educational official who has been responsible for the local administration of 

PISA in Fangshan, Fangshan was involved in PISA 2009 China Trial by 

chance, rather than intentionally participating in this assessment on its own 

initiative for evaluating its local educational quality. This official said:  

 

Regarding the participation in PISA 2009 (China Trial), at that time, 

we were working with NEEA to research on examinations as 

measures for evaluating regional education. During the process of 

research and discussion, we got to know that NEEA was 

conducting this international assessment programme, that is, 

PISA. … Finally, NEEA considered that Fangshan’s data could be 

representative to a certain extent. In addition, due to the 

geographical reason, going to Fangshan to do investigation or 

research is more convenient (for NEEA) than going to other 

provinces or cities. Hence, in 2009, NEEA assigned Fangshan 

District as a pilot area of national educational quality evaluation 

framework and one of the areas for PISA China Trial. (Local 

educational official, turn26) 

 

It seems that Fangshan educational policymakers were not quite familiar 

with PISA at the very beginning of Fangshan’s first participation in PISA 

China Trial. However, after tasting this international assessment which has a 

different flavour from domestic high-stakes examinations such as Zhongkao 

and Gaokao, Fangshan got to know this assessment. The local educational 

official said: 

 

After participating in PISA 2009 (China Trial), indeed we felt that it 

is an international perspective reviewing the current state of 

Fangshan education. This is an absolutely new perspective. 

(Local educational official, turn3) 

 

The local educational official, the reading project leader (RL), and the 

mathematics project leader (ML) explicitly stated that PISA was used for 

identifying the issues of students’ performance, and reflecting on local 

                                                           

6 The transcript was numbered by turn. 
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education with the comparison to PISA assessment framework. For example, 

the local educational official said: 

 

PISA is an internationally recognised and popular international 

assessment. We think it’s very meaningful to review Fangshan 

education through this perspective. … In addition, from PISA, we 

found that our reading performance lagged behind the 

international average performance. … What is assessed in PISA 

is not in conflict with our national curriculum. However, it has a 

different entry point and perspective. Hence, after participation in 

PISA, some issues have been identified, in other words, PISA 

assessment framework brought us a new perspective. With this 

perspective, we reviewed our previous education and found that 

we did fairly well in same aspects. … and were short in some 

other aspects. (Local educational official, turn3) 

 

This quote indicates Fangshan’s belief in PISA for its worldwide recognition 

and popularity, and this perceived credibility and reliability of PISA made 

Fangshan local eductaional policymakers consider that it was valuable to 

evaluate its local educational quality with PISA. By comparing with the 

performance of other education systems participating in PISA, Fangshan 

has had understanding of its local educational quality on the international 

scale. As the quote shows above, from PISA 2009 China Trial, Fangshan 

identified its relatively low reading performance by referencing PISA 

“international average performance” (i.e. the average performance of OECD 

countries) as the benchmark. 

As stated by this official, although PISA assessment framework was 

perceived as “not in conflict” with national curriculum, there is still some 

difference between these two. Because PISA has a different perspective, the 

official perceived that some issues in Fangshan education were identified. 

In response to the issues such as weaknesses in reading identified from 

PISA results, Fangshan local educational policymakers, using the PISA 

“mirror”, reflected the local education by comparing it with PISA assessment 

framework. The reading project leader RL stated in detail about their 

reflection on teaching and learning of reading after the local poor reading 

performance was recognised from the local results report of PISA 2009 

China Trial. 

 

In 2009, we participated in that assessment … and found that our 

reading was very poor, the achievement was very poor. Actually, 
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in reality, students’ reading volume, reading range, and reading 

objects were all relatively limited, not enough. So, this is a 

weakness. (RL, turn11) 

We got to know these from the report of assessment analyses 

provided to Fangshan. We’ve read that. Reading range (is limited), 

in particular. Speaking of our poor achievement, it’s mainly 

because of the text formats, is it? The formats that we used more 

were continuous texts, classical belles-lettres. While the materials 

employed in PISA and what is needed for future society are more 

practical reading, including graphs, tables, that is, non-continuous 

texts. (RL, turn12) 

 

In Fangshan, or even in most areas of China, reading was not set as an 

independent course at secondary schools since national curriculum had no 

such requirement (see Section 2.2). Traditionally, high-stakes examinations 

in secondary education such as Zhongkao and Gaokao also did not 

evaluate students’ reading ability, especially practical reading ability, with a 

particular test. Usually, reading was instructed within the Chinese course. 

The above two quotes indicate that the poor reading performance identified 

from PISA 2009 China Trial motivated Fangshan to reflect on the possible 

reasons causing this performance. As RL stated, it was “limited” time 

allocation to reading and “limited” content coverage of reading that 

accounted for the unsatisfactory performance. She compared the text 

formats which students were usually exposed to in schooling with those 

typically involved in PISA. Based on this, she further interpreted that the 

poor reading performance was mainly caused by students’ lack of 

opportunities for developing practical skills of reading non-continuous texts. 

Students’ weak performance in reading non-continuous texts in PISA also 

impressed the mathematics project leader ML. He said: 

 

After participation in this assessment, from the feedback what did 

we found about students’ weaknesses? Reading charts, reading 

charts. … In 2012, Gaokao in Beijing happened to involve a 

problem with a chart. Each year after Gaokao finishes, we can 

obtain all the stuff of Gaokao analyses result from Beijing 

Education Examinations Authority. Having a look at that, I was 

shocked that students’ responses on that problem were 

extraordinarily poor. … PISA actually reflected this issue to some 

extent as well, that is, our students were weak in reading 

charts. …They were extraordinarily consistent. (ML, turn28-30) 
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In the above quote, ML reported the issue of students’ mathematics 

performance regarding reading charts in mathematics problems. It suggests 

that this issue was recognised by using PISA information in conjunction with 

the information from domestic high-stakes examinations. With Gaokao and 

PISA, students’ weakness in solving mathematics problems which include 

charts, a type of non-continuous texts, was cross-verified. 

Gender difference favouring girls in mathematics performance is another 

issue perceived by local educational policymakers from Fangshan’s results in 

PISA 2012 China Trial. ML said “The difference between boys and girls (in 

favour of girls), I didn’t realise that before.” This indicates that PISA made 

Fansghan local educational policymakers notice gender difference in 

mathematics, an issue which they did not realised before. ML further stated 

how the gender difference was on the overall mathematics scale as well as 

on mathematics subscales. He said: 

 

There’re some differences between boys’ performance and girls’ 

performance. … Boys were weaker on the whole mathematics 

scale. In some dimensions boys were weaker, which made them 

weaker than girls on the whole scale. It’s really poorer. In terms of 

scores, (boys performed) a few scores less. This gap we then 

realised. (ML, turn79) 

 

This quote also shows that mean scores of boys and girls in PISA 2012 

China Trial were used in Fangshan as measures for evaluating gender 

difference, based on which, local educational policymakers perceived that 

boys achieved lower than girls in some subareas of mathematics and the 

overall mathematics. 

Although Fangshan’s results in PISA 2012 China Trial made the local 

educational policymakers see the gender difference in mathematics 

performance for the first time, it seems that not all the issues perceived from 

PISA drew these policymakers’ attention immediately. As ML said: 

 

From the Gaokao 2016 analyses on mathematics, once again, I 

found this issue. I didn’t recognise this issue until I received PISA 

2012 results. Last year after Gaokao analyses were completed, 

this issue was still revealed. Therefore I’ve been aware of it. 

We’ve requested teachers to pay attention to boys in class, to 

specifically pay attention to boys. (ML, turn77) 
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Regarding gender difference, this quote suggests that it is Gaokao that 

mainly motivates local actions to address this issue, since the issue was 

identified again from Gaokao results several years after PISA 2012. 

5.1.1.2 Enlightening educational policymakers on teaching 

With the perception that PISA is a new perspective for evaluating the quality 

of local education, for the local educational policymakers, PISA was 

considered to be meaningful for enlightening them on the understanding of 

teaching. For example, the local educational official said: 

 

From the participation of PISA 2009 (China Trial), we felt that its 

perspective, its framework is indeed quite helpful as a guide for 

improving our teaching. Set PISA 2009 as an example, its focus 

was reading. After our participation in PISA 2009 (China Trial), we 

found that what PISA highlighted in reading was not exactly the 

same with the reading we focused in daily teaching. In terms of 

the texts of reading, reading in our previous classroom teaching 

was mainly limited to belles-lettres, just words, or a lot of words, 

while PISA reading does not just involve words, it also includes 

tables, figures, charts, etc., that is, multiple text formats. This is 

the shortage in our previous teaching practices. (Local 

educational official, turn3) 

 

This quote shows that from the participation in PISA 2009 China Trial, in 

which reading was the majority domain, Fangshan found out the limitation of 

text formats of reading involved in its previous teaching practices. As this 

official reported, compared with the text formats used in PISA reading 

assessment, reading non-continuous texts such as tables and charts was 

rarely involved. RL held the same view regarding the perceived difference 

between the text formats of reading in PISA and what students were 

exposed to in schooling. As I have presented in Section 5.1.1.1, reading was 

traditionally instructed in the Chinese course by using Chinese textbooks. 

The content included in the textbooks would affect what is instructed in 

teaching practices. RL pointed out this. 

 

The reading in PISA actually reflects the stuff that would be 

needed for reading in life after they enter into society. Textbooks 

themselves are lacking in this aspect, that is to say, textbooks 

mainly embody reading of literary selections, continuous texts, 

belles-lettres. (RL, turn21) 

 



105 
 

 

This quote suggests that what is highlighted in PISA reading was rarely 

covered in the textbooks; however, that in PISA is appreciated since it is 

perceived as valuable for preparing students for their future life in society. 

The local educational official explained that their understanding of reading 

underlies the shortage of reading PISA-like texts in teaching practices. He 

said: 

 

Conceptually, the concept of reading that we perceived was a bit 

narrow. Just belles-lettres. Speaking of reading, we mainly 

referred to classics, belles-lettres, modern literature and so on. 

Probably our reading mainly focused on literature. Yet from PISA 

2009 we realised that reading actually is an instrumental ability of 

collecting information, rather than the reading that we referred to 

in our previous daily teaching. Reading in PISA is closer to 

practical use. …Thus, our perspective is expanded. (Local 

educational official, turn4) 

 

From this quote, we see that perceiving reading as appreciating literature 

brings limited coverage of reading text formats in teaching practices. Yet, as 

indicated in this quote, reading as defined in PISA 2009 framework refreshed 

the local educational policymakers’ understanding of the concept of reading. 

PISA has broadened their understanding of reading and made them realise 

reading’s instrumental function. 

PISA not only shed light on local educational policymakers’ understanding of 

reading, but also enlightened their understanding of mathematics and 

science teaching in terms of the content students are exposed to. The local 

educational official gave a few examples in the below quote. 

 

For example, transforming applied problems to academic 

problems or subject problems, validating solutions in a context 

after solving a subject problem. Besides, we previously focused 

on the instruction in within-subject knowledge, while lacked the 

instruction in enquiry methods. Therefore, we should say that 

PISA, this perspective, has complemented our understanding of 

teaching. (Local educational official, turn14) 

 

This indicates that learning from PISA, Fangshan local educational 

policymakers perceived that instruction of some content such as applied 

mathematics problems and scientific enquiries were not sufficient and should 

be involved more than it used to be in teaching. Although the concepts of 
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applied mathematics problems and scientific enquiries are not new in 

domestic context of secondary education, in light of PISA, the local 

educational official perceived that they were still short in instruction. He said 

“Say, applied problems, we have taught this type of problems since primary 

education; however, it seems that there was lack of this aspect, compared 

with PISA”. The science project assistant SA gave an example explaining 

why he perceived that scientific enquiry was also not done well in teaching 

practices. 

 

The phrase “scientific enquiry” is not new in our country. Set the 

lesson about combustion again as an example. Previously in the 

scientific enquiry, a set of related materials were given for 

students; students were then asked to enquire into them, or to 

verify them. … We perceived that their previous practices in 

enquires were a kind of pseudo-enquiry. What is pseudo-enquiry? 

That is, in the lesson plans for students or for teachers, teachers 

have already explicitly displayed something. For instance, the 

chemical materials such as matches and white phosphorus are 

given, students are then asked to do experiments, to do “enquiry”. 

(SA, turn16) 

 

In the scientific enquiry activity as introduced above by SA, all related 

materials are ready and given to students, there is no need for students to 

explore them. Students therefore have few opportunities to discover the 

necessary conditions for combustion to take place. Although in previous 

teaching practices this kind of activities were called “scientific enquiry”, SA 

perceived that they were not real enquiries. 

With the understanding enlightened by PISA, interviewees claimed that they 

would take initiatives accordingly to improve teaching. For example, ML said: 

 

Whether from our regular tests or from PISA, students’ issues 

identified are actually consistent. The assessment perspective of 

PISA is more distinctive. It’s more distinctive. For many aspects of 

it which I think worthwhile to use for reference, I think those are 

what we’d like to learn from. Grasp those and use its concepts as 

a guidance to address the issues of mathematics teaching and 

students’ learning. (ML, turn61) 

 

This quote simply claims again that compared with domestic examinations, 

PISA’s perspective is distinctive, which is perceived to be valuable to learn 
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from. And it also shows that ML and his peers would use what they value of 

PISA to improve teaching and learning. However, it does not mean that the 

instruction content which was focused in previous teaching practices would 

be belittled. As stated by the local educational official, the aspects that were 

recognised as weak from PISA would be supplemented to the existing 

instructional content. The local official said that, based on the complemented 

understanding of teaching, “We make complements to previous stuff. It 

doesn’t mean that the previous one is not good. After exposure to PISA, 

PISA enlightened us. We just additionally develop these abilities (of students) 

in teaching.” In the next section, I am going to present the initiatives 

motivated by PISA. 

5.1.2 PISA has catalysed various initiatives for improving the 

quality of local education 

In addition to using PISA as a perspective for reviewing the quality of local 

education, motivated by PISA, Fangshan local educational policymakers 

have initiated various policies and actions for improving the quality of local 

education, in most of which PISA results and concepts are used as a 

reference. The local educational official said “It indeed provides us with an 

international view and international perspective for improving education. 

We’ve got the direction or reference to meet the requirements for future 

talents in international development”. The interview data show that since the 

participation in PISA 2009 China Trial, a number of initiatives have been 

launched successively by Fangshan Education Commission7 to improve 

teaching and learning. The reading project “Enhancing students’ reading 

ability”, the mathematics project “Under PISA concepts, research and 

practice on unit-based instructional design (UBID) for the improvement of 

students’ mathematics literacy”, and the science project “Enhancing science 

literacy” are the main initiatives. Even at the school level, some teachers 

have actively taken their own initiatives to bring PISA concepts into their 

teaching. In the following, I am going to present the initiatives of each of the 

three projects motivated by PISA. 

5.1.2.1 Increasing students’ exposure to reading  

As presented in Section 5.1.1, from PISA 2009 China Trial, Fangshan 

realised students’ lack of exposure to some text types of reading, for 

example, practical reading which usually involves non-continuous texts such 

                                                           

7 Fangshan Education Commission is a local government department responsible 
for local education in Fangshan District of Beijing. 



108 
 

 

as tables and graphs. It is also found that Fangshan students achieved lower 

than their peers in OECD countries. Motivated by these results in PISA, the 

reading project was initiated by Fangshan Education Commission. The local 

educational official said: 

 

From PISA, we found that our reading performance lagged behind 

the international average performance. Hence, we addressed the 

issues of reading by promoting reading. We use the concepts of 

PISA 2009 assessment framework as a reference to improve our 

reading. Through the establishment of the project “Enhancing 

students’ reading ability”, we’ve conducted various training and 

activities. (Local educational official, turn3) 

 

This indicates that the way Fangshan seeks to improve students’ reading 

performance is to use reading framework of PISA 2009 as a reference. As 

reported by this official and RL, the reading project which was launched in 

July of 2011 was the first PISA-motivated project in Fangshan. RL said: 

 

After the results of PISA 2009 (China Trial) were available, 

Fangshan decided to establish several research projects. Among 

reading, mathematics, and science, the Education Commission 

specified that the reading project shall be first started. The other 

projects were initiated two years, three years or four years later. 

The reading project was launched early. On the one hand, 

because reading was perceived more important since solving 

either mathematics or science problems needs reading abilities. 

On the other hand, it was considered that reading was easier for 

teachers to get started. (RL, turn6) 

 

This quote suggests that one reason for the early launch of the reading 

project is that Fangshan local policymakers perceived that reading abilities 

are not only crucial for students’ reading performance but also important for 

students’ performance in mathematics and science. The following quotes 

show in detail of how Fangshan developed a specific reading material for 

students, making reference to PISA. 

 

For this material, we rarely chose poems, novels, fables or stories. 

It mainly involves practical reading, non-continuous reading, for 

instance, an instruction of using a microwave, a description of 

medicines, and a bus route map. It focuses more on practical 

reading in life. (RL, turn21) 
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Actually, we selected stimulus aligned with the text formats of 

PISA released items. First, we referenced their text formats. The 

design of questions (in this material) is also different from our 

regular Chinese tests or reading tests. We imitated PISA in terms 

of the design of questions as well. (RL, turn29) 

 

As I presented in the last section, students’ poor reading performance in 

PISA 2009 China Trial was attributed to their limited exposure to PISA-style 

reading texts, that is, practical reading, in schooling. The above two quotes 

show that Fangshan has been highlighting reading for use in real-life 

contexts, which is one of the main features of PISA reading. To compensate 

students’ weakness in reading non-continuous texts, or, practical reading in 

real-life contexts, the reading project developed a specific reading material, 

in which the PISA style was “imitated” in terms of text selection and question 

design. This material has been further developed into a “textbook”. RL said:  

 

Before 2014, we had got a reading material with rather fixed 

content. This reading material has been used by students at 7th 

grade and 8th grade across the whole district. Especially for 

students at 8th grade, it is required to be used as one of school-

based textbooks. (RL, turn21) 

 

Sch5-R, a reading teacher who was one of the reading project members 

stated that the development and use of the reading textbook aroused the 

attention of Fangshan local policymakers and even Beijing municipal 

policymakers, who then provided expert support to develop and edit this 

textbook. Besides the development of the reading textbook, to guarantee the 

time for practical reading, reading has become an independent subject 

separated from Chinese, and been added into local curriculum for 8th grade 

students, required by Fangshan local policy.  

As stated by the local educational official and RL, Fangshan Education 

Commission has required all concerned schools to provide one reading 

lesson per week for students in 8th grade. As explained by RL, 

considerations of the textbook difficulty, students’ cognitive level, and the 

priority of teaching and learning in 9th grade (i.e. preparing for Zhongkao) 

were taken in making the decision of targeting students in 8th grade. The 

available reading textbook and the reading course indicate that, at policy 

level, at least for the 8th grade students, their opportunity to learn practical 

reading is assured. 
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Besides, a final examination assessing students’ performance in practical 

reading has been specifically developed. RL said: 

 

For that reading textbook, we have a local-wide unified 

examination, since reading has been a subject. We have a final 

exam which has a unified exam paper developed by us. … This is 

to promote the initiatives at schools. If we just send the copies to 

schools, we think they may not have high motivation. This is for 

hauling students to read. (RL, turn56) 

 

The final reading examination which is conducted at the end of an academic 

year, to some extent, is high-stakes for schools, teachers, and students, 

since performance in it is an important part of students’ academic records at 

schools. This quote suggests that examinations are used as a measure to 

drive school implementation of instruction on practical reading and drive 

students to read. 

In addition to promoting students’ exposure to practical reading and 

guaranteeing the time for this exposure, the reading project has also made 

efforts to extend the range of books recommended for students to read. RL 

reported that the Recommended bibliography for middle school students 

(hereinafter Recommended bibliography) had started being developed since 

2013 and in recent years it has been further improved. Different from the 

reading textbook, the Recommended bibliography orients students in both 

lower-secondary and upper-secondary education. RL stated “We have 

provided each new student at 7thgrade (i.e. the first year in lower-secondary 

education) and 10thgrade (i.e. the first year in upper-secondary education) 

one copy since 2013”. This initiative is motivated by PISA as well. The local 

educational official said: 

 

Enlightened by PISA, we now first expand the range of reading. 

Not only recommend literature, the type we emphasised before, 

we’ve also involved various types such as science fictions, 

popular science, biographies, and even economic books in our 

Recommended bibliography. (Local educational official, turn4) 

 

From this quote we also see that various types of books are recommended 

in this bibliography. The same as this official, RL also stated that the 

recommended books are no longer limited to literature. She introduced the 
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categories involved for the two different educational levels, as the below 

quote shows. 

 

Personally, I think its greatest feature is that the selection of books 

is not limited to literature. …For the part for lower-secondary 

school students, the categories of books which our teachers 

recommended include literature, comic, philosophy, law, history, 

religion, military, natural science, ethical, and others. … The part 

for upper-secondary school students additionally includes social 

observation. (RL, turn47) 

 

Like RL said, the broader coverage of text types is the “greatest feature” of 

the Recommended bibliography, and the content in it is quite different from 

what was used to be commonly recommended to read. The local 

educational official said: 

 

This has changed the state that we mainly recommended 

literature for reading. In fact, it expands students’ view of reading 

that as long as they read, whatever the content is, reading would 

be helpful for their life development. (Local educational official, 

turn4) 

 

This quote indicates that Fangshan has been highlighting students’ exposure 

to different text types of whole-book reading through the Recommended 

bibliography. It also suggests that Fangshan local educational policymakers 

believe in their reshaped perception of reading and they have been trying to 

deliver the concept of broad reading which is perceived by them to students. 

Moreover, a number of reading activities, such as holding lectures at schools, 

have been undertaken by the reading project to increase students’ interest in 

whole-book reading. RL reported that they have invited experts or 

outstanding teachers to schools and given students lectures on reading, 

meanwhile, schools have been encouraged and financially supported to 

invite experts and organise lectures by themselves according to their own 

needs. 

Besides these reading activities, writing is a measure perceived by local 

educational policymakers as helpful for students to exercise and solidify 

what they have absorbed from reading. RL said: 
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We’ve got a journal called Longxiang Xinya. It has two versions 

respectively for lower-secondary school students and upper-

secondary school students to submit for publication. That is, the 

combination of reading and writing. Without writing, reading could 

not solidify what is got from reading, could it? It would be hard to 

deepen the impression (of what has been read). Therefore we’ve 

launched this journal. (RL, turn61) 

 

The specifically developed journal provides a platform for students to share 

what they have read and their thoughts gained from reading in the way of 

writing. Writing is perceived as an approach to promoting the quality of 

reading. 

5.1.2.2 Integrating PISA concepts into teaching to improve 

mathematics and science learning 

Following the launch of the reading project, the mathematics project and the 

science project were launched successively. As ML stated, the preparation 

of the mathematics project had been started before PISA 2012 China Trial 

result was available and this project was formally launched in January 2014. 

SA reported that the science project started from October 2014, the time 

before the test dates of PISA 2015 in which science was the focus domain. 

The launch times of these two projects suggest that the local performance in 

PISA was not the main reason motivating Fangshan to conduct specific 

initiatives to improve students’ learning in these subjects. This is different 

from that of the reading project which aims to address the weakness in 

reading ability as identified in PISA 2009 China Trial. As captured in the 

below two quotes, the mathematics and science projects were catalysed by 

PISA due to the perception of local educational policymakers that PISA is 

helpful for improving local education.  

 

From PISA 2009 to PISA 2012, we mainly worked on improving 

reading. From that we found that referencing the perspective of 

PISA is quite helpful for improving teaching. Hence, after PISA 

2012, we continued to carry out the project for improving students’ 

mathematics literacy. ... For science, we increase experiments, 

increase the practice of developing students’ scientific enquiry 

ability and pay attention to develop students’ ability of learning by 

analogy. (Local educational official, turn13) 

After saw the assessment method of PISA, many of us felt that it’s 

novel and interesting. Our domestic assessments on secondary 

education, for example, Zhongkao and Gaokao, honestly, for 

mathematics, the stuff that we assess basically has standard 



113 
 

 

answers, unique answers, while problems in PISA would have no 

standard answer keys, PISA uses codes (to mark the categories 

of responses). … On the condition that the score is the same, 

different codes indicate different ways of thinking. So we thought 

this is rather good. Secondly, we felt that problems used in PISA 

were not as dull as those we use. … Every problem in PISA was 

rich in contextual information. And it would have diverse answer 

keys instead of a standard one. Therefore, after the discussion 

together with directors, we decided (to initiate the mathematics 

project). (ML, turn7) 

 

The above two quotes indicate that Fangshan local educational 

policymakers appreciate the way PISA assesses students. They also 

suggest that the perceived success of PISA-motivated initiatives of 

highlighting students’ exposure to reading made policymakers believe that it 

would also be helpful by taking the perspective of PISA to improve students’ 

mathematics and science learning.  

5.1.2.2.1 Involving teachers to improve students’ mathematics and science 

learning 

The PISA-motivated initiatives are carried out according to the 

characteristics of subjects. Different from the reading project, in the 

mathematics project and the science project, initiatives are conducted to first 

improve teachers’ teaching, rather than target students’ improvement directly. 

Teachers’ role is perceived to be crucial in these initiatives for improving 

students’ learning of mathematics and science. The local educational official 

considered that the initiatives of mathematics and science require more of 

teachers’ dedication. 

 

The ways to develop the three literacies are not exactly the 

same. …For these two aspects, we consider that the role of 

teachers cannot be ignored. Its influence is stronger than that in 

developing reading literacy. It does not mean that reading does 

not need teachers to lead. In reading, in terms of the time to 

spend, the time that students need to spend is more than that for 

teachers. For these two projects, teachers shall start first. (Local 

educational official, turn27) 

 

For mathematics, as reported by ML, after the participation in PISA 2012 

China Trial, the members of the mathematics project conducted classroom 

observation in Fangshan secondary academic schools, from which they 
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found out that some issues in learning were connected with the issues in 

teaching. He said: 

 

The issues in students’ learning are consistent with the issues in 

teachers’ teaching. Some of the issues are indeed related with 

teachers’ teaching. Hence, we address these two strands of 

issues together by starting from solving the issues of teachers. 

(ML, turn21) 

 

This quote shows that due to the perception that factors of teaching 

practices influence students’ learning, the mathematics project started 

improving students’ learning from improving teachers’ teaching practices. 

The science project also aims to improve students’ learning through the 

influence of teachers. 

 

If it was me who design a lesson and give a lesson, the lesson 

would not be better than that given by teachers, because teachers 

know about their own students. …Besides, students’ learning is a 

gradual and cumulative process. If we would like to translate PISA 

concepts into practices to change students, we must do it through 

teachers. It’s impossible that students’ ability could be improved 

by an assessment or asking them to solve lots of PISA-style 

problems. That is unrealistic. We must combine some content of 

PISA with the content we currently have. …There’s another 

reason we considered. Besides the specific lessons involved in 

our project, teachers also give lessons with regard to other 

content. We wanted teachers to bring our ideas and our practices 

to their daily teaching. (SA, turn45) 

 

This indicates that the cumulative process of students’ development is 

acknowledged, while teachers are considered as the best vehicle bringing 

PISA concepts into teaching practices and gradually influence their students’ 

learning during this process. 

To make use of teachers’ role in the process of students’ learning, as 

reported by ML and SA, some teachers from different schools in Fangshan 

are involved in the mathematics projects or the science project. They have 

participated in various initiatives such as developing materials, giving 

demonstration classes. While a wider range of teachers across schools get 

involved in these initiatives by receiving these materials and related training. 
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5.1.2.2.2 Improving mathematics learning through improving instructional 

design 

PISA 2012 assessed mathematics literacy as its focus domain; therefore it 

also provides information on students’ performance in subareas of 

mathematics literacy (OECD, 2013a). As defined in PISA 2012 framework, 

mathematical content subareas include change and relationships, space and 

shape, quantity, uncertainty and data (OECD, 2013a). Mathematical process 

subareas contain formulating situations mathematically; employing 

mathematical concepts, facts, procedures, and reasoning; and interpreting, 

applying and evaluating mathematical outcomes (OECD, 2013a). The 

interview data show that the aim of the PISA-motivated mathematics project 

was not primarily to improve students’ performance in one or some specific 

mathematics subareas according to Fangshan’s performance in PISA 

mathematics subareas. 

 

The sub-dimensions of mathematics are not independent with 

each other. In terms of mathematical abilities, actually, they are 

hierarchical, rather than at the same level……With regard to the 

abilities, just emphasising some subarea may not definitely bring 

an improvement to this subarea. We do by treating them as a 

whole. We did not do by targeting some specific subarea, rather, 

based on daily teaching we complement those not done well 

enough. It could not simply say that we specifically take measures 

targeting some specific subarea. (Local educational official, turn21) 

 

This quote suggests that with the perception of interconnection and 

hierarchical relationships amongst mathematics abilities, the initiatives of the 

mathematics project are taken to improve students’ overall mathematics 

performance. For those in which students used to be weak, more efforts are 

made in teaching. 

ML stated that the initial name of the mathematics project is “Emphasising 

the development of students’ mathematics literacy in mathematical teaching”. 

As stated by ML, the project proposed seven categories of mathematics 

literacy to be emphasised in teaching, namely, mathematical concepts, 

mathematical methods, mathematical language, mathematical thought, 

mathematical communication, mathematical modelling, and mathematical 

computation. He reported that “at that time, honestly, the conception ‘literacy’ 

was rarely proposed, while ‘quality’ and ‘subject essence’ were popularly 

referred to”. We see from the below quote that, however, these seven 
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categories were proposed based on the project members’ own research and 

understanding of mathematics literacy for students. 

 

Our members and I read a lot of materials. Through the research 

on these, we’ve got seven categories. Because you propose 

students’ mathematics literacy, you should know about the 

categories it mainly includes. (ML, turn12) 

I reviewed a lot of literature … about mathematics literacy. I 

cannot remember whose articles I’ve read; however, the most 

impressive one for me was written by Mr Jianyue Zhang. Then I 

looked back of what I read before, I considered that these seven 

categories could almost cover all the important aspects of concern. 

(ML, turn14) 

 

As stated by ML, “the most impressive” article for him is written by the 

person who is responsible for the editing of mathematics textbooks. These 

two quotes suggest that the proposal of the seven categories is motivated by 

PISA, but it focuses more on the content of daily teaching. 

Although the proposed categories of mathematics literacy are not shaped by 

directly borrowing the concept of mathematics literacy and categorisation of 

mathematics subareas as defined in PISA, the mathematics project has 

consciously integrated into them some of PISA concepts, for example, 

highlighting applied mathematics problems. ML said: 

 

Why did I propose “mathematical modelling”? Because we found 

that previously Fangshan students had issues in this aspect, once 

they met applied problems. With this project, we are striving to 

resolve this. … Seen from PISA, it has high requirements on 

applying knowledge to solving problems, and rarely includes 

problems purely assessing mastery of knowledge. That kind of 

literacy in PISA is actually what I think worthwhile for learning from. 

(ML, turn30) 

 

This indicates that the local proposal of mathematical literacy took into 

consideration students’ issues in mathematics modelling as well as the 

perceived PISA’s feature in terms of highlighting “applying knowledge to 

solving problems”. Embedding mathematics problems in real-life contexts is 

another feature perceived by Fangshan local educational policymakers from 

PISA. Therefore, in the PISA-motivated mathematics initiatives, for example, 

visiting classes and giving feedback to teachers, teachers are suggested to 
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employ real-life contexts that students are familiar with in designing 

problems. ML said: 

 

I once visited a class at a lower-secondary school. The teacher 

was lecturing on the cartesian coordinate system. He/she used 

the National Theatre as an example, say, set one chair in one row 

as the origin and create a coordinate system, and then mark 

someone’s position with coordinates. … Students must feel 

confused. After the class, I talked to the teacher calmly, because I 

need to point out the issue. … I asked the teacher whether he/she 

had been to the National Theatre. He/she said no. I also asked 

him/her how many students of his/her had been there, he /she 

then told me that only two of them had been there. I suggested 

that the example he/she used was not from everyday life, and it’s 

too far away from students. Students don’t know about it at all. 

Why did you use it as an example? ... In students’ life there are a 

lot of available examples, for instance, we have a flagpole in the 

playground, to see it, students just need to turn their heads. (ML, 

turn54) 

 

As presented previously in Section 5.1.1.2, the perceived feature of PISA 

with regard to applied mathematics problems embedded in real-life contexts 

shed light on local educational policymakers’ and practitioners’ 

understanding of teaching. This quote demonstrates an example that, to 

improve teaching, the mathematics project has been educating teachers to 

employ contexts that are close to students’ life. 

Considering that teachers had weak awareness of designing instruction for a 

lesson from the view of mathematics knowledge system, the project then 

uses unit-based instructional design (UBID) as the means to address issues 

in teaching so as to improve students’ learning. The name of the 

mathematics project was then updated accordingly. ML said: 

 

As our research continues, we still work on those initiatives; 

however, we changed the project’s name. Because we’ve found 

the means, we’ve got the name updated. Now the name is longer. 

It’s named with “Under PISA concepts,” because our project 

originates from PISA, we could not forget PISA. PISA has 

provided us the direction of research, “research and practice on 

unit-based instructional design for the improvement of students’ 

mathematical literacy”. We directly focus on the classroom. (ML, 

turn15) 
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ML reported that the proposed mathematics literacy and the concepts such 

as employing real-life contexts are embedded in the UBID. There are two 

main outputs of UBID, as ML stated. The Unit-based instructional design is a 

series of materials which were cooperatively composed by mathematics 

teaching teams from various schools under the guidance of the mathematics 

project. In the materials, for each lesson of a unit in a textbook, teachers 

design instruction from the view of the unit or broader mathematics 

knowledge system. The other output Cases of teaching practices 

documented the practices of UBID which were conducted at schools and 

have been polished based on three rounds of lesson preparation, instruction 

delivery, and different people’s feedback. The designs which have been 

piloted at schools were then promoted to mathematics teachers across the 

whole district through local-level research lessons or demonstration classes. 

Some of the edited materials have been printed out and delivered to 

mathematics teachers across secondary academic schools in Fangshan. ML 

further explained the aim of developing the UBID materials: 

 

Many of our teachers lack resources for preparing lessons, indeed. 

I think they really lack resources. So besides the aim to address 

the issues in our district, we’d like to apply the quite good 

concepts of PISA to our classroom teaching, we also want to 

accumulate some classroom teaching resources of rather good 

quality. We are proofreading the remaining part (of the materials), 

and will print it out afterwards. The printed copy, together with its 

electronic version, is available for every teacher, since it is 

financially supported in our district. However, we have a 

requirement that when you prepare a lesson, you should not 

directly use it without any adaptation. Because your students are 

specific, and the requirements of teaching and assessment have 

also changed. You could learn from these resources, but you 

cannot copy them. (ML, turn24) 

 

This shows that through UBID the mathematics project aims to address the 

issues in teaching and learning, the shortage of teaching materials, and also 

aims to bring the appreciated PISA concepts into teaching practices. As the 

quote indicates, these materials are recommended to be used as a 

reference when teachers prepare lessons. In addition, teachers are also 

reminded that the use of these materials should be adapted to their own 

students’ needs and current requirements of teaching and assessment. 
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Moving to the school level, amongst the six mathematics teacher 

participants, there are two who participated in PISA coding. It is reasonable 

to believe that compared with the other four mathematics teachers, these 

two mathematics teachers know more about PISA, since they have had 

direct exposure to PISA and received related training. Their perceptions of 

PISA would motivate them to make changes in their own teaching. As Mobai, 

one of these two mathematics teachers said: 

 

I feel that PISA is open in terms of its association with each 

discipline, and the various scores that could be assigned to 

students’ responses. Response like this could receive two score 

points, while response like that could receive three score points. 

So I thought, evaluating a student should also be multidirectional. 

Therefore, you view the child from different perspectives. These 

might what PISA coding enlightened me. For the mistakes 

students made in class, I would analyse more. … I would think 

more. (Mobai, turn69) 

 

This indicates that the approach of PISA coding that Mobai perceived 

inspired her on how to evaluate a student. Because of this perception, she 

has applied this thought to her own teaching practices for analysing students’ 

mistakes made in solving problems. 

5.1.2.2.3 Translating PISA science framework into teaching practices 

The launch of the PISA-motivated science project started in October of 2014. 

SA explicitly stated that its aims are to translate the scientific competencies 

defined by PISA 2015 into science teaching practices. He said “The launch 

of our project aims to explore the way to realise some concepts of PISA or 

some abilities defined in PISA in our classes under our current curriculum 

system.” As he stated, the project focuses on developing students’ 

competencies, that is, “explain phenomena scientifically, evaluate and 

design scientific enquiry, and interpret data and evidence scientifically”, 

which are defined in PISA 2015 science framework. The science project 

members consider that the science literacy defined in PISA is internationally 

recognised. 

 

We’d like to do this exploration, because PISA concepts and 

some of the abilities it emphasises for developing students are 

internationally common, that’s for sure. We’d like to look at 

whether it could be fused with our curriculum system. (SA, turn9) 
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This quote indicates that, because of this perception, the science project is 

committed to merging PISA science literacy into domestic curriculum. As SA 

reported, the project achieves its aim mainly by modifying teachers’ teaching 

methods under the goal of developing students’ competencies as defined in 

PISA. With the researchers’ interpretation of PISA framework and 

researchers-teachers discussion on integrating PISA framework into specific 

lessons, teachers make modifications to their teaching methods to highlight 

developing the proposed competencies of students. SA said: 

 

We mainly make modifications to teaching methods, or make 

some changes in teaching strategy. … During the process, we 

help teachers link the content in our curricula with that in PISA. 

This is one part of what we are doing. Another part is to help 

teachers with modifying their teaching, including the modifications 

of the sequence of instructional content delivery. (SA, turn41) 

For example, on the same topic, whether first introducing the 

concepts or displaying the phenomenon or proving evidence, the 

order is logical. We modify it based on the goal of competency 

development. (SA, turn42) 

 

Besides the modification to the sequence of instruction content, the science 

project, like the reading project and the mathematics project, also perceived 

the feature of PISA in terms of contextualisation and has brought this 

concept into the initiatives. 

 

Another aspect that we’d like teachers to adjust is the stimulus 

used in teaching for the consideration of contextualisation. PISA 

also particularly emphasises contextualisation. Contextualisation 

is a feature of PISA commonly perceived around the world. 

Therefore, with regards to the selection of contexts, what kind of 

contexts should be chosen, daily life contexts, pure science 

contexts, or scientific experimental contexts, we have this 

consideration. (SA, turn42) 

 

This quote shows that in the initiatives of the science project different kinds 

of contexts defined in PISA 2015 science framework are concerned during 

the process of helping teachers with modifying their teaching methods. 

Besides improving teaching methods, the science project has also been 

carrying out other initiatives translating PISA concepts into teaching 
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practices. For example, improving teachers’ ability of developing PISA-style 

items of tests. 

 

Moreover, we also would like teachers to be able to develop a unit 

of items for a test or some items by themselves by imitating PISA 

released items. We hope teachers to achieve some improvement 

in this aspect. (SA, turn42) 

During the process of our project’s research on improving 

teaching, we use pre-tests and post-tests. One part of the items 

comes from daily teaching. In daily teaching, certainly there are 

some practice items. We select some of them for using in the 

tests. The other part of the items is developed by ourselves 

specifically and creatively. How do we develop these items? First, 

teachers draft them. We’d like to see whether teachers could draft 

contextualised items by imitating PISA items. Then, based on the 

draft items, we make modifications together with the teachers. … 

Our experts have discussion with the teachers on these items and 

help them to revise. (SA, turn43) 

 

In the above quotes, the emphasis on “imitating PISA” clearly shows that 

during the process of developing teachers’ ability of developing items, 

teachers are encouraged and educated to learn from PISA released items. 

Table 5.1 displays the brief summary of the PISA-motivated initiatives that 

have been taken in the local context.
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Table 5.1  Summary of the local PISA-motivated initiatives 

Projects 
Themes/ 
categories 

Sub-categories 
In light of PISA 
results/concepts 

Initiatives 

The reading 
project 

Increasing 
students’ 
exposure to 
reading 

Promoting practical reading √  Setting the reading course 

 Developing the reading textbook 

 Introducing the reading examination 

Promoting whole-book reading   Developing Recommended bibliography 

 Conducting reading activities 

 Launching a student-targeted journal 

The 
mathematics 
project 

Improving 
mathematics 
learning through 
improving 
instructional 
design 

Highlighting applied mathematics √ (partly)  Promoting seven categories of mathematics literacy  

 Developing the UBID materials 

 Educating mathematics teachers through research 
lessons or demonstration classes 

Highlighting mathematical language, 
communication, and computation, etc. 

  Promoting seven categories of mathematics literacy  

 Developing the UBID materials 

 Educating mathematics teachers through research 
lessons or demonstration classes 

Highlighting the employment of real-life 
contexts in mathematics problems 

√  Developing the UBID materials 

 Educating mathematics teachers through research 
lessons or demonstration classes 

Addressing gender difference √  Improving boys’ mathematics learning in teaching 

Promoting to design instruction with the 
view of mathematics knowledge system 

  Developing the UBID materials 

Addressing the shortage of teaching 
materials  

  Developing the UBID materials 

The science 
project 

Translating PISA 
science 
framework into 
teaching practices 

 

Developing students’ science literacy as 
defined in PISA 

√  Helping teachers with making modifications to teaching 
methods 

Highlighting the employment of real-life 
contexts in science problems 

√  Helping teachers with making modifications to teaching 
methods 

Improving teachers’ ability of developing 
PISA-style items of tests 

√  Developing tests following PISA style 
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5.1.3 Implementation of PISA-motivated initiatives varies across 

schools 

Data of school-level interviewees show that school implementation of the 

local PISA-motivated initiatives varies in teaching practices across schools, 

depending on school resources, school-level educational practitioners’ 

perceptions of these initiatives, and their different degree of involvement in 

these initiatives. 

The initiatives of the reading project, such as adding a reading course into 

the curriculum, have been commonly implemented at school level. Although 

the reading course is only formally required by Fangshan local policy for 

students at 8th grade, some schools (e.g. School 1, School 2, School 3, 

School 5) have set the reading course for students at other grades as well. 

School 2, an upper-secondary school in Fangshan, is one of the first batch 

of base schools getting involved in the reading project. Because of this, it 

has added a reading course for 10th grade students. One leader of this 

school, SchL2, said:  

 

Our reading instruction is really mobilised by PISA. Because at 

that time Fangshan District was promoting the reading project, our 

school was one of the first batch of schools applying for being its 

base schools. We aimed to strengthen students’ reading 

experience and expand the range of their reading in students’ 

spare time and school-based courses. First, we have specifically 

added the reading course, using one class hour in the school 

curriculum for this course. (SchL2, turn49) 

To promote reading, we take measures by assuring class hours, 

purchasing copies of classics for students to read, and assigning 

teachers. We have specific teachers for teaching reading. Besides, 

we also have held lectures. We invited people from local 

institutions for giving lectures on appreciating classics. (SchL2, 

turn53) 

 

These indicate that by taking the opportunity of involving in the PISA-

motivated reading project, this school not only has set reading as an 

independent subject, but also supplies related resources for it. In addition, 

other activities for promoting reading, such as holding lectures, which are 

encouraged by the reading project, have also been conducted in the school. 

In contrast, in School 1 which is also a base school in the reading project 

and has set the reading course for 10th grade students, Chinese teachers 

take tasks of the teaching in the reading course in addition to Chinese 
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course. As SchL1 stated, this school had to enact like this due to teacher 

shortage. 

In some cases, school implementation of PISA-motivated initiatives is linked 

with schools’ own policies, as one leader of School 3 said below. 

 

We had reading classes in Chinese course for students at each 

grade before. This year we started to separately set two reading 

classes at 7th grade. This reading course is separately instructed 

in the reading room. (SchL3, turn18) 

Previously the librarian played the role of our reading teacher. 

However, this year our school specifically issued a guidance on 

improving reading literacy, meanwhile, designated a full-time 

Chinese teacher, who is quite skilled, to specifically take charge of 

the reading course for (students in) 7th grade. (SchL3, turn19) 

 

School 3 is a lower-secondary school enrolling students from 7th grade to 9th 

grade and is also a base school of the reading project. From these quotes 

we see that “reading classes in Chinese course” were commonly available 

for students at each grade, and the school learning time for reading is even 

more than required by the local policy. However, for 8th grade students, there 

is no specific reading course for them. The school-level policy which was 

issued in 2017 suggests that the perceived importance of reading has been 

increased at this school. Yet, this school policy targets students in 7th grade 

rather than those in 8th grade. 

Regarding the instructional content in the reading course, as I presented 

before (see Section 5.1.2.1), for lower-secondary schools, especially for 

students in 8th grade, the reading textbook developed by the reading project 

is required to be instructed, as introduced by RL. SchL3 said “They are 

probably using a textbook called Junior middle school reading textbook 

which was developed by Fangshan. It’s a local textbook”. However, this 

textbook, in other words, practical reading, seems not be dominant content 

in reading classes. For example, SchL3 commented that “in reading classes, 

currently we are still focusing on reading classics”.  Nevertheless, the local 

examination appears to have motivated schools to cover this kind of content 

to some extent. The interview data show that, due to the reading 

examination, schools indeed have been motivated to use the reading 

textbook and deliver instruction on PISA-style reading.  
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Specific instruction in reading non-continuous texts is not 

systematic. We would instruct this as a theme. Students actually 

know that texts such as medicine instructions and graphs are non-

continuous. (SchL4, turn18) 

Just take some time from the Chinese course, for example, one 

class is just used for teaching reading non-continuous texts, 

focusing on it as one theme. We do in this way a bit more. Our 

teachers at 8th grade develop students’ reading ability in this 

aspect a bit more. Let me find the book for you {finding the 

reading textbook}. Because “Enhancing (students’) reading ability” 

is an examination-required subject for (students) in 8th grade. 

(SchL4, turn19) 

 

Although the local policy of setting reading course is originally to instruct 

students’ reading of various formats of texts by using the reading textbook, 

the above two quotes suggest that instruction in practical reading was 

perceived to be not necessary to take the time of a whole course since 

students do not have a big problem in this kind of reading. Instruction in 

practical reading is not even in the content of the reading course, as stated 

by SchL4. However, this content is not skipped in the school curriculum. 

Students are instructed in this in one class of Chinese course for preparing 

the reading examination. He frankly explained that 8th grade students do it 

because they have an examination on it. SchL4 commented that at his 

school the reading course focuses on the instruction in reading classics. This 

is not a single case, as interview data reveal. Looking at reading instruction 

beyond that for grade 8 students, the main content of it widely focuses on 

literature reading amongst schools, regardless of schools’ educational levels. 

By contrast, mathematics initiatives are not mandatory as required by local 

policies to be implemented at school level. Teachers’ direct participation in 

these initiatives, for example, developing and editing the UBID materials, 

influences the school implementation of PISA-motivated mathematics 

initiatives. In school 2, mathematics teacher Mobai was involved in the PISA-

motivated mathematics project as one of the key members, which motivated 

this school to have active response to the initiatives of the local PISA-

motivated mathematics project. SchL2 said: 

 

This project has selected some teachers from schools and 

involved them in the training and research on mathematics 

thinking. This (selected) teacher (of our school) then leads our 

mathematics teachers to implement the corresponding initiatives 

of that project. ... Due to her participation, our school itself has 
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been conducting a project on developing mathematical thinking in 

recent three or four years. This is the whole mathematics teaching 

team’s project. In this project, they research on developing 

students’ mathematical thinking based on their teaching and then 

enact it in their teaching. (SchL2, turn12) 

 

Through this school’s own project in response to local PISA-motivated 

mathematics initiatives, all mathematics teachers have been involved in 

transforming teaching practices to highlight students’ mathematical thinking 

and communication. Yet, this is not always the case in every school. As I 

presented in Section 5.1.2.2.2, UBID, the main outcome of Fangshan 

mathematic project motivated by PISA, has been developed for Fangshan 

mathematics teachers as teaching materials. Regarding its use at school 

level, Zhushan, a mathematics teacher in a lower-secondary school who 

also participated in the development of UBID, said: 

 

Every mathematics teacher has got one copy of it. You could read 

it, use it for reference, or employ it. However, that is up to 

individuals. For example, when I’d like to refer to it, I would have a 

look at it. Uh, the initial goal of ML, I think, is that after it is 

developed, every teacher would know how to teach once receive 

it. If you open it, you should feel quite easy to prepare a lesson, 

and there’s no need to reference others. To get to know the stuff 

for this chapter, such as instruction requirements, it’s sufficient to 

just read this copy. That original intention (of the UBID initiative) is 

good, but I think whether it is applied by teachers we are not very 

clear {laughs}. (Zhushan, turn34) 

 

The laughs at the end of this quote indicates that Zhushan perceived that, in 

school-level real practices, the usage of the UBID materials might be 

different from the mathematics project’s expectation.  

Although Zhushan acknowledged that some content in the UBID is novel 

and considered “beneficial to children to master knowledge”, he only 

referenced some content of it sometimes. He attributed the infrequent use to 

the format of UBID which is edited in the style of a lesson plan for teachers. 

For his school, mathematics teachers are only required to develop the 

lesson plans for students to use, while teachers themselves use the same 

plans with additional notes or comments on instruction. In this case, 

teachers would feel not quite convenient to adopt the materials of UBID in 
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their teaching, since “the lesson plan is edited from students’ perspective” 

and “it is indeed not quite the same with the plan for being used by teachers”. 

Schools’ own teaching mode would also affect the implementation of PISA-

motivated initiatives at school level. Mathematics teacher Mobai stated that 

she had used the UBID for four or five years until recently the school itself 

launched a new teaching mode which not only features student-oriented 

teaching but also underlines students’ reading of mathematics textbooks.  

The UBID is commonly treated by mathematics teachers as a reference. In 

practice, when preparing teaching materials for each class, teachers do not 

stick to UBID, rather, they consider that students’ needs matter more. SchL1, 

also a mathematics teacher, said: 

 

Just take a look. Students are not exactly the same. Schools are 

different with each other. Even for the same content, we always 

need modification when teaching different students, so I think 

others’ stuff could only be used for reference, rather than be 

applied directly. For our own students, some knowledge they may 

not understand, while students at other school may already have 

mastered it. So we need to add more about this knowledge. It 

should be impossible to be lazy {laughs}. If I use it directly in 

instruction, students certainly cannot accept a lot of the content. 

(SchL1, turn38) 

 

This indicates that when referencing the UBID materials, students’ cognitive 

level and needs are taken into consideration by mathematics teachers. The 

local PISA-motivated mathematics project involved mathematics teachers in 

the development of the UBID, which might be helpful for bringing the 

projects’ ideas into school-level implementation, as discussed above. 

However, the output of teachers’ cooperation in developing the materials 

may not be suitable for students of every school. Mingyi who participated in 

this cooperative work stated that “well, the content written by some teacher 

may be more suitable for that school’s students. We have been discussing 

on this issue. … What I wrote may not be applicable for teachers from other 

school as well.” This is again because of teachers’ attention to their students’ 

needs. 

For those schools which consider the difficulty of mathematics problems 

included in UBID materials are not suitable for their students, or they have 

their own materials, they may not adopt the UBID materials, as SchL1 stated 

below. 
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Students’ proficiency difference is rather big (across schools). For 

example, students in schools like School N would not use these 

problems. Those schools tend to follow the schools in Haidian 

District8. While for schools like School 2 and School 6, as I know, 

they have their own materials. For us, we usually select some 

from the UBID materials. We would not use the difficult problems. 

(SchL1, turn30) 

 

In some cases, it is the ideas embedded in UBID rather than the UBID 

physical materials that are adopted by teachers in their teaching practices, 

especially for those involved in PISA-related work, for example, PISA coding, 

and developing UBID. As to the UBID physical materials, Mingyi said “I think 

I did not use it a lot”. However, she also reported that her instructional 

design has been in line with the ideas proposed by the mathematics project. 

Compared with the reading project and the mathematics project, the science 

project which promotes the integration of PISA science literacy into 

curriculum is a newly launched one. Amongst the school leader interviewees, 

some of them reported the school implementation of the science initiatives. 

For example, SchL 2 said: 

 

First, a group of experts came to our school and delivered training. 

Second, they embody (the science literacy) through classes. They 

mainly research how to embody the science literacy through 

classes or experimental classes. (SchL2, turn40) 

 

5.1.4 The influence of national education contextual factors on 

PISA-motivated initiatives 

In this section, I will present the findings about the influence of national 

education contextual factors on the formation and school implementation of 

the local PISA-motivated initiatives. National curriculum and high-stakes 

examinations are the two main national contextual factors identified from 

interview data. 

5.1.4.1 National curriculum’s role in PISA-motivated initiatives 

National curriculum plays an important role in the PISA-motivated initiatives. 

As introduced before in Section 2.2, the national curriculum which was 

released in 2011 “further highlights the education of Chinese fine cultural 

                                                           

8 Haidian District is an urban district of Beijing. 
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traditions” (MOE, 2012). Cultural elements were intentionally integrated into 

text selection for the reading textbook. RL gave an example by introducing 

one of the selected texts, “Quadrangle Courtyards in Beijing”, which 

describes the architecture of Beijing traditional courtyards, and the cultural 

symbols in this kind of architecture. She considered that the inclusion of 

cultural elements is another feature of the reading textbook which is different 

from Chinese textbooks. 

 

We added and highlighted something of culture, {pointing at the 

text names listed in the content table of the reading textbook} for 

example, this Quadrangle Courtyards in Beijing. … There was no 

this kind of texts in previous textbooks. (RL, turn39) 

 

One of the aims of developing the UBID is to address the issue that 

“mathematics teachers put the curriculum on the shelf without reading it”, as 

commented by ML. Therefore, in the involvement of teachers in developing 

the UBID, teachers were asked to read the curriculum and retrieve the 

related content from the curriculum for designing the instruction of a lesson. 

ML also demonstrated that attention to student individual differences as 

required by the curriculum (see Section 2.2) has been considered in the 

UBID to “allow different students have different achievements” by providing 

students mathematics problems of various levels of difficulty. 

Although the science project centres on developing students’ scientific 

competencies as defined in PISA through teachers’ teaching, SA also stated 

that “during this process, we help teachers to associate the knowledge in our 

curriculum with that in PISA”. Rather than simply copy PISA competencies to 

teaching practices, the science project had been working on merging PISA 

2015 science framework with national science curriculum. 

 

We are merging the competency and knowledge system defined 

in PISA with our knowledge system and our three-dimension 

curriculum goals. On the basis of merging, we emphasise the 

abilities that are promoted by PISA, so that we have a focus in 

our classes, meanwhile, we are not losing what our current 

curriculum aims to develop students. (SA, turn10) 

 

His emphasis on the word “our” indicates the importance of national 

curriculum that is perceived by the science project team. As he stated, 

https://www.tripadvisor.co.uk/Hotel_Review-g294212-d611347-Reviews-Liuhexiang_Quadrangle_Courtyard-Beijing.html
https://www.tripadvisor.co.uk/Hotel_Review-g294212-d611347-Reviews-Liuhexiang_Quadrangle_Courtyard-Beijing.html
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accomplishing the teaching tasks as specified in the national curriculum is 

still taken seriously during the process of translating PISA concepts into 

practices. 

5.1.4.2 High-stakes examinations’ role in PISA-motivated initiatives 

The requirements of Zhongkao and Gaokao are also considered in 

launching local PISA-motivated initiatives. Besides developing the reading 

textbook and promoting adding reading as an independent course into local 

curriculum, the reading project moves beyond the aim of developing 

students’ ability in reading PISA-style texts. It has undertaken a number of 

reading activities promoting whole-book reading.  

 

We’ve also conducted various reading activities. Regarding 

reading activities, I think we do them on the basis of the broad 

concept of reading, not only for practical reading or PISA. We 

promote reading from the aspects of students’ future development 

and their soul. In fact, it also could be interpreted as the kind of 

reading texts required by Zhongkao and Gaokao. Our activities 

work more on whole-book reading. (RL, turn45) 

 

According to interviewees, some classics have been explicitly included as 

potential assessment content in Zhongkao and Gaokao in recent years. In 

terms of the text type of these classics, they are all books. This quote 

indicates that initiatives are also made to improve students’ ability of reading 

the texts of the types required by Zhongkao and Gaokao. Based on the 

reading project’s informal survey on students from different schools in 

Beijing, RL reported that Fangshan students’ reading ability was “weak in 

base” due to the limited range of their reading. Hence, the object of the 

whole-book reading is to “first meet the requirements of Zhongkao and 

Gaokao”, and then to expand more. As RL stated, in the Recommended 

bibliography which includes various types of reading texts, the lists of books 

required by Zhongkao and Gaokao are labelled as “mandatory”. 

In the mathematics PISA-motivated initiatives, efforts are also made to 

address the issues of students’ learning which were shown in Zhongkao or 

Gaokao. ML reported that “for mathematics, whether it’s at lower-secondary 

or upper-secondary, no matter in which run of the examination, students 

always meet problems in two aspects, one is computation, the other is 

communication”. The emphasis on “whether” and “no matter” suggests that 

issues in computation and communication are commonly seen in students’ 
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performance in Zhongkao and Gaokao. He described symbolic operation 

and mathematical communication as “disaster areas”. He said that because 

of these issues, in the mathematics project, developing “mathematical 

computation” and ” mathematical language” are proposed. 

High-stakes examinations influence school implementation of PISA-

motivated initiatives as well. As I presented previously in Section 5.1.3, what 

students mainly read in reading classes is classics. These classics in fact 

are almost the famous literature required by Zhongkao or Gaokao, and of 

course are marked as “mandatory” in the Recommended bibliography. 

Reading instruction at schools focuses more on reading of these books, 

especially for the final-year (i.e. 9th grade or 12th grade) students. Sch5-R, a 

reading teacher and also a Chinese teacher, said that when it comes to 9th 

grade, the final year of lower-secondary education, reading teaching tends to 

focus on the classics required by Zhongkao.  

 

Actually, we usually pay more attention to the must-read books, 

because they are related to Zhongkao. After all, you have to 

attend that examination. If there was no (such requirement of) 

Zhongkao, (which shall be focused) would have not mattered. 

(Sch5-R, turn86) 

 

This suggests that schools are guided by high-stakes examinations in terms 

of choosing what to read for students in instruction and time allocation for 

the instruction. Time in reading classes is mainly used for reading, 

discussion and instruction about the “must-read”. Teachers may even assign 

students reading tasks and arrange them to read a specific book in a specific 

period of time. As SchL1 said, in this way, they “feed” students the required 

books. Reading of the other books included in the Recommended 

bibliography is also encouraged at schools, as school-level interviewees 

reported; however, it is up to students’ personal interest. 

For some concepts of PISA that are also considered valuable by school-

level educational practitioners, for example, applying knowledge in real-life 

contexts, some interviewees (e.g. SchL6) suggested that those concepts 

probably could draw higher attention if they are incorporated into high-stakes 

examinations. 
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5.1.4.3 Parents’ role in these effects 

Parents are considered to play an important role in the influence of national 

curriculum and high-stakes examinations on school implementation of PISA-

motivated initiatives, especially those promoting reading. It is perceived that 

family atmosphere influences whether students could have broad reading 

(RL, Sch 5-R). RL commented that “In terms of parents, I think they would 

not encourage students to read for pleasure” by further explaining as below: 

 

Because they wanted them to do better and achieve higher in 

mathematics, physics, and chemistry, which would be certainly 

hindered by spending time on pleasure reading. … Now 

Zhongkao and Gaokao have begun to assess reading of some 

books (of classics). You see, in book stores, parents become 

willing to buy the books that are required by the new curriculum, 

Zhongkao, and Gaokao. They buy the whole set (of those books) 

{laughs}. (RL, turn20) 

They may not read by themselves, but they are willing to spend 

money on that for their children {laughs}, believing that reading 

those books is beneficial to children and could help improve their 

achievement. (RL, turn69) 

 

These two quotes suggest that for the initiatives which are in line with 

national curriculum and high-stakes examinations, for example, increasing 

classics reading, parents will encourage students to get involved in these 

kind of initiatives for achieving high in high-stakes examinations. 

Making use of parents’ desire for their children’s success in high-stakes 

examinations, parents, to some extent, are involved in the initiatives 

promoting reading. As stated by RL, the reading project has suggested 

parents to support students to read. At school level, according to Sch5-R, 

reading is underlined on parents’ meetings, and parents are also invited to 

participate in school events such as students’ reporting meetings on reading. 

5.1.5 The local reflection on embracing PISA 

From the perspectives of policymakers and those deeply getting involved in 

local PISA-motivated initiatives, the limited assessment capacity which could 

restrain the wider and better use of PISA at the local area is reported. As 

reported by the local educational official, applying the PISA coding approach 

which gives different codes (i.e. score points) to different types of students’ 

responses to routine examinations is considered to be “more helpful in terms 

of improving educational quality and data mining”, as this approach can 
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capture the detailed information about students’ thoughts. Yet, he further 

reflected that they lack the application of this approach in routine 

examinations and analysing the corresponding data, since this kind of 

coding approach is complex. Regarding interpreting students’ performance 

with questionnaire data, it is suggested by him that experts for helping with 

data interpretation are needed. He stated: 

 

Connecting the (cognitive test) tool with questionnaires, and 

investigating factors (influencing students’ performance) by using 

the test together with questionnaires, these are worth learning 

from for us. However, for our academic-track education, we are 

quite short of expertise in this area. Regarding how to conduct 

comprehensive analyses by using test results and questionnaires, 

and then come up with solutions (to address issues), we still feel 

quite confused. (Local educational official, turn30) 

 

This suggests that in the local context the expertise in analysing and 

interpreting PISA data is limited, which restrains local educational 

policymakers and practitioners from making full use of PISA data to identify 

factors associated with students’ performance and take evidence-based 

initiatives to improve practices accordingly. Similar point of view is also 

stated by interviewees deeply involved in the local PISA-motivated initiatives, 

who felt the lack of professional support in the initiatives. For example, ML 

reflected that they lack knowledge of theories, yet are rich in knowledge of 

practices. Mobai, one of the key member of the PISA-motivated 

mathematics project, stated: 

 

For the PISA project led by ML, we never have had someone 

giving training for us. We do it by ourselves. For the upper-

secondary education part (in this project), there are total five 

members, including four teachers and ML. The UBID was just 

compiled by the five of us. No big name came to approve of what 

is good about the way we do. (Mobai, turn61) 

 

At school level, on the one hand, it is widely perceived that the proposed 

PISA concepts are welcomed (e.g. SchL2, SchL3, SchL6, Zhushan, Mobai, 

Mingyi, Sch5-R). They recognise the value of PISA in terms of refreshing 

their understandings of teaching and improving their teaching practices. On 

the other hand, there are voices pointing out that PISA assessment 

framework is not yet comprehensive, and cautions are needed when 
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interpreting PISA results and translating PISA concepts into teaching 

practices. For example, although SchL3 recognised that some of PISA 

concepts are embraced in School 3, which have been beneficial for 

improving teaching at the school, he commented that: 

 

(Regarding PISA), in terms of comprehensive assessment for 

students, including comparing students’ achievements, … some of 

the results are beyond our understanding. … We would say, its 

assessment indicators which are developed by the West may 

need to be improved, or need to be interpreted from different 

perspectives, although they’ve been rigorous. … I’ve seen the 

statistics (in the PISA results report). Some of them are consistent 

(with our understanding), while the others are quite different (from 

our understanding). Therefore, I think, with regard to the 

interpretation of PISA indicators, in the future, people may have 

different views due to regional differences or different time lengths 

of exposure to PISA concepts. (SchL3, turn43) 

 

This indicates that for some local educational practitioners, some of PISA 

results are unexpected according to their knowledge about their students’ 

learning. This makes them perceive that although PISA assessment 

framework is rigorous, it is not yet comprehensive in terms of taking into 

consideration the factors such as regional or cultural differences in 

developing assessment indicators. Hence, from their perspective, 

interpreting PISA results by also considering factors besides of statistics is 

suggested. 

Reflection on the comprehensiveness of PISA content coverage in terms of 

its mathematics assessment framework is mentioned by mathematics 

teacher interviewees as well. Mingyi said: 

 

PISA highlights modelling, but abstract knowledge should not be 

neglected. … What PISA reveals is partial, not comprehensive. 

(Mingyi, turn64) 

I think traditions are still needed to be kept. In our country, high 

degree of abstraction and rigorous reasoning used to be the 

traditional content (in mathematical education). I think we still 

need to keep them. You should not completely turn to the 

direction focusing on mathematical modelling. (Mingyi, turn65) 
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The above two quotes suggest that teachers like Mingyi would not consider 

that PISA assessment framework could comprehensively portray students’ 

performance. Mingyi perceives that some content that is not highlighted in 

PISA still needs to be valued in teaching practices, although she appreciates 

some of PISA concepts and has been initiatively translating them into her 

teaching practices. 

5.2 The perceived impact of the use of PISA on mathematics 

learning 

In this section, I will present the analysis results for addressing RQ 2.  

RQ 2. What are the perceptions of Fangshan educational policymakers and 

practitioners of the impact of the use of PISA in educational policies 

and practices on mathematics learning? 
 

As introduced before (see Section 4.1), RQ 2 includes the following three 

sub-questions: 

2a. What are their perceptions of the impact of the use of PISA in educational 

policies and practices on the process of mathematics teaching and 

learning in schools? 

2b. What are their perceptions of the impact of the use of PISA in educational 

policies and practices on mathematics learning outcomes? 

2c. What is the perceived role of national education contextual factors in the 

impact on mathematics learning? 

I will first present the answer to the sub-question 2a (see Section 5.2.1), 

followed by the answer to the sub-question 2b (see Section 5.2.2). And then 

I will present the findings about the role of naional education context in the 

impact of using PISA data in the initiatives for improving students’ 

mathematic learning, which is to address sub-question 2c (see Section 

5.2.3). 

5.2.1 Perceived impact of the use of PISA on the process of 

mathematics teaching and learning 

In this subsection I will present the perceptions of Fangshan educational 

policymakers and practitioners about the impact of PISA and PISA-

motivated initiatives on the process of mathematics teaching and learning. 

“Process” of teaching and learning is a broad concept which could include a 

number of components (e.g. Hughes 1993, cited in Bailey, 1996; Scheerens 

and Bosker, 1997). As revealed from interview data, the process of 



136 
 

 

mathematics teaching and learning in terms of teaching practices, teaching 

quality, and content of learning have been influenced. 

5.2.1.1 Teachers’ refreshed understanding of teaching has brought 

changes to teaching practices 

Along with the implementation of PISA-motivated mathematics initiatives, 

interviewees widely perceived that, first of all, mathematics teachers’ 

understanding of teaching had been updated, and they considered that 

refreshed understanding would inevitably bring changes to teaching 

practices. At the local level, for example, the local educational official said:  

 

First of all, teachers have had to some extent recognition of the 

concept ‘mathematics literacy’. They have been gradually 

accepting it, and starting to pay attention to it in teaching. We are 

translating that concept through initiatives such as local 

demonstration classes. (Local educational official, turn24) 

 

This informs us that during the process of mathematics teaching and 

learning, it is teachers and their teaching that are first impacted by PISA 

concepts. PISA concepts are widely delivered to teachers through the 

initiatives such as local demonstration classes which are a part of teacher 

education activities and are available for teachers across Fangshan. In this 

way, teachers in Fangshan have been influenced progressively. This 

perception is consistent with that of most of the school-level interviewees, 

especially those who have awareness of the promoted PISA concepts (e.g. 

SchL3, SchL6, Zhushan, Mingyi, Mobai). For example, SchL6 stated: 

 

In terms of mathematics, these initiatives have a coverage of not 

just (students of) one class but also (students in) a grade. 

Teachers’ understanding of teaching are definitely updated. 

(SchL6, turn44) 

They would not always claim that they’ve learned from PISA. 

However, they may have accepted and internalised PISA 

concepts, and have gradually applied them to teaching. (SchL6, 

turn48) 
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5.2.1.1.1 Teaching has been transformed to highlight student orientation and 

cognitive activation 

With the progressive influence on teachers’ understanding of teaching, 

teaching practices have been gradually changed. According to the 

classroom observation conducted by the PISA-motivated mathematics 

project, ML perceived that, through the training provided by the mathematics 

project, “teachers have had great changes”. He considered that teachers’ 

change was “the biggest effect” brought by the mathematics project. 

Teaching practices transforming from adopting traditional teacher-centred 

approach to student-oriented approach, and highlighting cognitive activation 

are the changes commonly reported by interviewees.  

As stated by ML, when teaching students new knowledge, instead of 

delivering new concepts directly to students as teachers used to do, 

teachers’ role in the classroom has commonly changed to be a “facilitator”. 

 

Now how do our teachers instruct in a new concept? First they 

design a context, and then they design stimulus, design student 

activities, and design problems. For teachers, we’ve proposed that 

the class is students’ class, not yours. You cannot dominate it. 

Your role is a facilitator. Therefore, through these ways teachers 

guide students to come up with the new concept by students 

themselves. (ML, turn45) 

 

As this quote shows, under the influence of the mathematics project, 

teachers design contextualised problems and classroom activities to 

facilitate the acquisition of knowledge. Besides the changes in the way of 

delivering learning content, focus of teachers also has changed. ML said: 

 

Previously, teachers focused on their talk, while rarely considered 

how students listen to them. … Now, you see, teachers’ main 

concern is not their own feeling, but students’ feeling. When 

designing a lesson, they used to think about how to give a 

wonderful lecture. … Now they think about how to design it to 

make the content accessible to more of their students. (ML, turn46) 

 

This indicates that teachers have had higher awareness of students’ needs, 

and design instruction meeting the needs of students of different 

competency levels. Most interviewees perceived that students are more 

actively engaged in class. ML described that students used to “put two arms 
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on the desk and just listen”, while now they have turned to be “the busy ones” 

engaged in classroom activities such as discussion and presentation. SchL3 

stated that available activities for engaging students have been “obviously 

increased”. In this way, teachers do not spoon-feed the instructional content 

to students, instead, through various classroom activities students actively 

practice mathematical thinking and acquire knowledge by themselves with 

the assistance of their teachers.  

These perceptions of teachers’ changes are consistent with what 

mathematics teachers described about their teaching practices (e. g. Linyun, 

Mobai, Mingyi). For example, Linyun described her experience as below: 

 

Previously, when I was lecturing, if I ask a question, they just need 

to give a response. Now, if I’d like them to give an answer to a 

question, I would design a question in advance to allow them to 

discuss, to communicate, and then they present their thinking. 

Usually they can present fairly well, so I just need to do a 

summary. While in the previously teaching practices, usually, I 

introduced a piece of knowledge and then asked “right or wrong” 

followed by students’ answer “right”. That’s it. (Linyun, turn29) 

 

As this quote shows, students become the dominant role in class. Along with 

the transformation of teaching practices, cognitive activation for developing 

students’ mathematics thinking has been highlighted in mathematics classes. 

Just like Mingyi stated below: 

 

For the problems which could be linked to real world, I usually 

prepare presentation slides. I also ask students to do that. For 

example, to deliver the instruction in the application of 

trigonometric functions, I asked students to find resources. They 

then gave a presentation within five minutes. That presentation 

was very good. They also further proposed more questions (in 

relation to contextual factors). (Mingyi, turn5) 

 

Similar to Mingyi, Mobai asked her students in 10th grade to work in group to 

prepare lesson plans and also to give accessible instruction, while she 

simply gave students the lesson topic in advance. We could see that 

students are more engaged in mathematics classes and are given more 

cognition-challenged tasks and problems to solve. Rather than lecturing 

students by directly presenting the procedures of solving a problem in details, 
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teachers encourage students to apply their knowledge in contextualised 

problems, find their solutions by themselves, and also explain their solutions.  

ML commented that “these changes indeed have much to do with the efforts 

made by our mathematics project.” However, he also acknowledged that 

these are the “joint-effect” of the PISA-motivated mathematics project, other 

projects, teachers’ own efforts, and the implementation of the new 

curriculum.  

5.2.1.2 Improved teaching practices influence students’ learning 

content 

5.2.1.2.1 Highlighting applied mathematics 

The changed teaching practices which was to some degree impacted by 

PISA also have brought the changes to students’ exposure to learning 

content in terms of learning time and content coverage. As I presented in 

Section 5.1.2.2.2, PISA-motivated mathematics project proposes instruction 

in applied mathematics in light of their perceptions of PISA featuring 

applying knowledge to solving real-life problems and their perceptions of 

student’s weakness in solving applied mathematics problems. As stated by 

ML, the time for students’ exposure to the content of applied mathematics 

has been assured with the rearrangement of instructional content as 

required by the PISA-motivated mathematics project.  

Like ML who has reported that teachers first employ a context when 

preparing a lesson (see Section 5.2.1.1.1), teacher interviewees’ responses 

also reveal that teachers have been integrating this proposed concept into 

their teaching practices. For example, Zhushan reported that, to some extent, 

influenced by PISA, he “designs problems embedded in real-life contexts as 

much as possible” and “engages students in activities as much as possible 

which allow them to apply mathematics knowledge to real life”. For Mobai 

who had adopted the steps of designing lesson plans suggested by the 

PISA-motivated mathematics project for several years, she employed 

contexts in problems to stimulate students’ interest. 

5.2.1.2.2 Highlighting mathematics-related reading 

Along with more exposure to applied mathematics, opportunities for students 

to read mathematics-related texts are more available in class. ML and 

mathematics teacher Yunlian noted that compared with pure mathematics, 

applied mathematics problems usually contain loads of information and 

therefore have relatively high demands of students’ reading ability for 
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problem comprehension. Most teacher interviewees consistently stated that 

reading has been an important part in their students’ mathematics learning. 

For example, Mingyi intentionally develops students’ ability of mathematical 

reading by employing contextualised problems, she said: 

 

Like the reading comprehension in PISA. To solve the applied 

problems I give to students, students need to retrieve useful 

information from the problems, that is, reading comprehension. 

(Mingyi, turn16) 

 

She further reported that her students are asked to read mathematics 

textbook in class or after class to develop the ability of identifying key points. 

Similarly, in Mobai’s classes, students are also provided time to read 

mathematics textbooks.  

Engaging students in mathematical reading is not just to help students in 

comprehending applied problems, but is also considered by local 

educational practitioners as a way to promote students’ mathematics 

learning interest. As Zhushan reported, his students are encouraged to get 

involved in the activity of designing Shouchao bao (i.e. hand-copied paper), 

in which students have to search and read mathematics-related texts. He 

said: 

 

For example, … (Shouchao bao includes the topic about) ancient 

mathematics problems, while our textbooks include few of this 

kind of problem. So they would search (related resources) on line. 

Students have actually collected quite a lot, such as resources 

about Chickens and Rabbits, mathematics history, and stories of 

mathematicians. Reading those would be gradually beneficial for 

promoting their interest in learning mathematics. (Zhushan, turn43) 

 

5.2.1.3 The impact on teaching is influenced by teachers’ involvement 

in PISA and PISA-motivated mathematics initiatives 

Although the delivery of some PISA concepts has wide coverage in 

Fangshan local area, it has different degree of impact on different teachers. 

The degree of teachers’ involvement in the mathematics project and whether 

they have had direct exposure to PISA influence the impact of PISA and the 

PISA-motivated mathematics initiatives on their understanding of teaching 

and their teaching practices. 
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Wenting, who was involved in designing one lesson of UBID materials, 

considered that the concepts in UBID “certainly has influence” on her 

teaching; however, she also stated that “I haven’t yet been able to deal with 

the relationship between the ‘unit’ and the specific lesson very well. I still 

have problems in this regards.” This suggests that her involvement in the 

initiative is not sufficient for her to integrate the proposed concepts well into 

her own teaching. 

By contrast, teachers who had deeper involvement than their peers in PISA-

related work would have relatively clear perception of the impact of PISA or 

PISA-motivated initiatives on their teaching practices. Zhushan reported that 

the UBID developed by the mathematics project has made him have the 

awareness of preparing mathematics lessons from a broad view of the unit 

and the wider mathematics knowledge system. He perceived that his 

involvement in the mathematics project has an impact on the focus of his 

teaching. As reported by him, enlightened by PISA concepts, now in his 

teaching practices he pays more attention to bringing real-life contexts into 

mathematics problems to develop students’ mathematical thinking and 

promote students’ interest in learning mathematics.  

For teachers who are not only key members of the local PISA-motivated 

projects but also have had direct exposure to PISA, for example, 

participation in PISA coding and attended related training on introducing 

PISA or PISA approaches, they have even more explicit recognition of the 

impact of PISA on their understanding and teaching practices. According to 

Mingyi, one of these teachers, the training on PISA coding was “eye-opening” 

for her. She further stated: 

 

Previously, we thought, for some kinds of responses (of students), 

we would not give marks. But it is not like that in PISA coding 

system, in which as long as pupils have displayed some thoughts, 

you should give them a sense of accomplishment. … I think that is 

pretty good. That’s why I said that I’d like to update my 

understanding (of teaching). (Mingyi, turn63) 

 

From these perceptions, we see that compared with the progressive impact 

of the PISA-motivated initiatives on teaching practices of general teachers, 

PISA has more direct impact on those teachers who were directly exposed 

to it. Since there are only a small number of these teachers, the wide scope 

of PISA’s relatively direct impacts is questioned. Mingyi said: 
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We attended the training on introducing PISA before our 

participation in PISA coding. It’s really eye-opening. … I think I am 

one of the lucky ones who were involved in it. However, many 

teachers don’t know this. … I can implement these ideas because 

I attended the training luckily. Yet, many teachers didn’t attend it. 

Through our teaching team led by me, or through my lessons, 

some teachers might be impacted. However, the scope of that 

impact is limited after all. So I always say that although PISA is 

good stuff, few front-line teachers have exposure to it. … Without 

wide concern, I think it’s hard to assert it’s impact. (Mingyi, turn63) 

 

Although these teachers could bring PISA’s impacts to their colleagues 

around, as Mingyi stated above, this direct influence was perceived to be 

limited. SchL 6 explained the limited direct impacts of PISA on teachers from 

the perspective of PISA’s nature. 

 

PISA’s concepts are not necessarily known by many teachers. It 

is not yet popular for teachers. Because PISA is the kind of tests 

which have no stakes for students to be enrolled in a higher level 

of education. Hence, many teachers may not know a lot about it. 

They would think it does not have much to do with them. They 

may just know that there is a test called PISA. Regarding the 

degree of understanding, those who have participated in related 

work would attach importance to it, while those who have no this 

experience would not think they have to get to know what PISA is, 

or get any idea from it. (SchL 6, turn48) 

 

Unlike Zhongkao or Gaokao, two of the most concerned examinations in 

secondary education in China, PISA as an international assessment at least 

is not high-stakes for students, teachers or schools. This quote suggests that 

if there is no external motivation, teachers would not have the initiative to 

actively approach to this assessment. 

5.2.2 Perceived impact of the use of PISA on students’ 

mathematics learning outcomes 

Since PISA is not a high-stakes assessment for students, students 

themselves probably would not consciously embrace PISA concepts and 

prepare themselves to perform better on PISA-style problems. However, 

interviewees perceived that the updates of teachers’ understanding of 

teaching would certainly bring changes to their practical teaching so as to be 

helpful for students’ learning. Students are influenced by PISA indirectly, 

unconsciously, and progressively. In the following, I will present Fangshan 
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educational policymakers’ and practitioners’ views of the impact on students’ 

non-cognitive as well as cognitive outcomes of mathematics learning. 

5.2.2.1 Perceived impact on students’ mathematics non-cognitive 

learning outcomes 

Interviewees at school level widely perceived that through the changes to 

the process of teaching and learning, students have become more positive 

in attitudes towards learning mathematics. In the following I will present 

these perceived impact on students’ non-cognitive outcomes in terms of their 

self-beliefs and interest in mathematics which are most reported by 

interviewees.  

5.2.2.1.1 Perceived impact on students’ self-beliefs in learning mathematics 

Through student-oriented teaching practices and cognitive activation in class, 

it is perceived that students have become more confident in presenting their 

understanding and thoughts of mathematics, and more confident in solving 

and also explaining their solutions to mathematical problems. Linyun stated 

that compared with students’ previous performance in class, they now “dare 

to speak out” and “dare to question”. This change is also explicitly reported 

by SchL2 and Mingyi. 

SchL2 said “During the presentation, students could confidently write down 

formulas, concepts or examples on the blackboard, and give explanations, 

sometimes they even do not need a script”. She perceived that students’ 

enhanced confidence in mathematics “at least has a certain relationship” 

with the school’s initiatives stimulated by the local PISA-motivated 

mathematics project. 

Another example given by Mingyi could also well evidence the perceived 

impact of PISA brought to students’ confidence in solving mathematics 

problems. Like she said, in the cases that the student presenter fails to solve 

some sub-question of a mathematics problem, other student would volunteer, 

saying “let me help you to solve this sub-question. I’ll present it.” Mingyi 

stated that “they have such self-confidence” is one of the changes brought 

by her changes in teaching practices due to her involvement in PISA-

motivated initiatives. 

5.2.2.1.2 Perceived impact on students’ interest in learning mathematics 

Increased interest is another aspect showing students’ change in non-

cognitive mathematics learning. At school 1, preparing lesson plans employs 

the student-oriented approach which caters for the needs of students of 
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different ability levels to make students have a sense of accomplishment in 

class, as reported by SchL1. SchL1 considered that this change in teaching 

practices made students’ learning interest towards mathematics increased. 

She said “Through various activities, students’ interest in learning has been 

stimulated. They are willing to learn (mathematics)”. In Mingyi’s classes, 

PISA concepts such as designing problems with real-life contexts, 

developing students’ mathematical thinking and communication have been 

integrated into her teaching practices, as she stated. In the below two quotes, 

she described her students’ increased interest of learning mathematics 

brought by this kind of improved teaching practices. 

 

They think it is playing with mathematics. When a class begins, 

my students would say ”Teacher Mingyi, shall we play with 

mathematics for a while?” Awww, playing with mathematics. They 

never ask ‘what are we gonna do in class?’ They say “let’s play 

with mathematics. We’d like to discuss in this way, what do you 

think?” (Mingyi, turn50) 

They are happy to learn. Mathematics could be very boring in 

terms of the aspects like loads of calculations. But through this 

continuous development I said previously, my students become 

loving learning mathematics. They consider learning mathematics 

as playing with mathematics. They think mathematics sometimes 

is very magical. (Mingyi, turn52) 

 

In these two quotes, the emphasised tone on “playing” and repeated use of 

this word suggests that the teacher was impressed by students’ enjoyment 

of learning mathematics. 

It is widely perceived by teacher interviewees that promoting students’ non-

cognitive outcomes such as self-beliefs and interest in leaning mathematics 

is crucial for students’ mathematics performance. 

5.2.2.2 Perceived impact on students’ mathematics cognitive learning 

outcomes 

The impact of PISA or PISA-motivated initiatives may not easily be 

quantified, as commented by some interviewees (e.g. RL, SchL6). But 

interviewees perceived that students’ cognitive learning outcomes including 

their achievements in examinations and cognitive performance in class could 

serve as the evidence indicating the impact. 
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5.2.2.2.1 Perceived impact of reading initiatives on students’ mathematics 

cognitive learning outcomes 

The initiatives conducted by the PISA-motivated reading project is widely 

perceived to be helpful for improving students’ mathematics achievements. 

At Fangshan local level, the trend of students’ performance in PISA was 

considered by interviewees as an explicit index evidencing this impact. 

 

Intuitively, seen from PISA results, after we launched this (reading) 

project, reading performance had a great improvement in PISA 

2012 compared with that in PISA 2009. Moreover, performance in 

the other two subjects also had improvement. That means reading 

could also facilitate students’ development in other subjects. 

PISA-style reading highlights information collection and 

processing from various texts. Therefore, it is actually helpful for 

(learning in) other subjects as well. Comparing (the performance 

in) PISA 2012 with (that in) PISA 2009, the improvement is very 

obvious. This should be the most persuasive evidence. (Local 

educational official, turn8) 

 

The quote above indicates that compared with that in PISA 2009 China Trial, 

students had higher mathematics performance in PISA 2012 China Trial 

which was conducted after the launch of the reading project. This makes this 

local official believe that PISA-style reading which has been promoting by 

the reading project has facilitated students’ development in mathematics, 

since this kind of reading features information retrieval which is also crucial 

for solving mathematical problems. The “obvious” “improvement” from PISA 

2009 to PISA 2012 is considered as “the most persuasive evidence” 

indicating the reading project’ impact on students’ mathematics performance. 

RL interpreted students’ performance trends across PISA cycles from the 

perspective of the progress of Fangshan PISA-motivated reading initiatives. 

She said: 

 

This reading textbook started to be used in 2011, July of 2011. In 

2012 it had been used in some lower-secondary schools. Anyway, 

it has been adopted in lower-secondary schools since 2011. So, 

you see the performance in PISA 2012 China Trial, it rather has 

had effects. Moving to PISA 2015, you see in 2013 the reading 

course had been widely available in whole Fangshan District. For 

the performance in PISA 2015, I think this course has contribution 

to it. (RL, turn67) 
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This suggests that the progress of the implementation of reading initiatives 

affects their impact on students’ achievements in PISA. The reading project 

was launched in 2011, and promoting PISA-style reading had been initiated 

and implemented in some schools for a period of time before the test dates 

of PISA 2012 China Trial. Therefore, the reading initiatives are considered 

helpful, to some extent, for the improvement of performance in PISA 2012 

China Trial. Since 2013, the reading course has been commonly added into 

school curriculum, as required by Fangshan local policy. The wide 

implementation of the reading initiatives in schools makes interviewees 

perceive that it is reasonable to believe the reading project’s impact on the 

performance in the follow-up PISA 2015. RL said “I dare not claim full credit 

for our reading project, but it definitely helped” the improvement of 

performance in PISA. 

Interviewees at school level also reported that reading abilities have been 

important for students’ mathematics performance. Regarding the impact of 

the reading initiatives implemented at schools on students’ mathematical 

learning, Sch5-R said: 

 

The reading materials in the PISA-style reading textbook contain 

loads of information. They include a lot of redundant information. 

Hence, children must be extremely careful when they read. I think 

this intensive reading is helpful for developing children’ good 

reading habits and the habits of solving problems. (Sch5-R, 

turn33) 

I think it certainly has impact on students’ learning in other 

subjects. The analysis ability involved in reading and some 

reading habits such as making notes during reading is certainly 

helpful for analysing and solving problems of other subjects. I 

think it definitely has impact. (Sch5-R, turn73) 

 

These quotes show that the use of the reading textbook which is developed 

aligning with PISA reading was perceived to be helpful for students to solve 

problems in the subjects besides of reading itself. According to the 

curriculum (see Section 2.2), we could assume that the “other subjects” 

should include mathematics. She considered that using this reading textbook 

develops students’ habits and abilities of intensive reading, which are 

important in solving problems of other subjects. Even some mathematics 

teachers reported that promoting reading accounts for Fangshan 

performance in PISA to some extent. For example, Yunlian said that 
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“probably it is because years ago Fangshan had been promoting reading 

literacy, and teachers’ conception has been advanced. I think those rather 

have some effects.” These perceptions make interviewees believe that 

promoting reading benefited students’ mathematics performance. 

Besides the evidence from PISA, students’ performance in Zhongkao and 

Gaokao in recent years were also illustrated as evidence showing the 

reading project’s impact brought to students’ learning in mathematics and 

wider field. The local educational official stated “Of course in our own 

domestic examinations, students’ all aspects of abilities also have improved”. 

In China, Zhongkao and Gaokao are generally considered as the most 

important examinations for students in secondary education, since students 

usually have to reach the given scores in Zhongkao or Gaokao for being 

enrolled in an upper-secondary school or a university (see Section 2.3). The 

local official reported that “in recent years, the rates of admission to 

universities and upper-secondary schools are increasing”, to demonstrate 

the improvement of students’ performance in Zhongkao and Gaokao. 

5.2.2.2.2 Perceived impact of mathematics initiatives on students’ 

mathematics cognitive learning outcomes 

Regarding the impact of the PISA-motivated mathematics project which was 

launched in 2014 on students’ mathematics performance, the local 

educational official stated “it rather has”. He further explained this perception 

by using PISA again as evidence. 

 

Comparing 2012 with 2009, we had a great improvement. Since 

we have already reached a particular level, the PISA 2015 result 

compared with 2012 at least indicates that we have stood stably 

on that level. In terms of this, we could say we still have made 

some achievement, because you have already been at the high 

level. Maintaining the relatively high level at least suggests that 

Fangshan’s achievement is not a flash in the pan. Comparing the 

results of PISA 2015 with that of PISA 2012 China Trial, it is 

evidenced that Fangshan education is developing steadily and 

has maintained being on a high level. (Local educational official, 

turn24) 

 

As the quote shows, this local educational official considered that the PISA-

motivated mathematics project “rather has” positive impact on students’ 

mathematics cognitive learning outcomes on the basis of his interpretation of 

Fangshan students’ mathematics performance trends across PISA cycles 
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(see the performance trends in Table 5.2 in Section 5.3.1). According to this 

official, Fangshan’s “great improvement” from PISA 2009 China Trial to PISA 

2012 China Trial made Fangshan reach higher echelons on PISA 

international scale, and in PISA 2015 Fangshan held that achievement. With 

regard to whether students’ mathematics performance made improvement 

from PISA 2012 China Trial to PISA 2015, this official interprets it by 

comparing its performance to those of other PISA participants, rather than 

directly comparing its own scores in these two cycles. 

ML also held the similar view. He also justified his perception of the PISA-

motivated mathematics project’s effect on students’ performance by 

comparing Fangshan with other PISA participants. He used PISA 

international rankings as a reference. 

 

In 2015, generally, the scores (of all participating systems) were 

lower than those in the previous cycle. On the basis of this, I think 

Fangshan’s mathematics performance was quite good. (ML, 

turn63) 

By compared to all participating countries, that is the international 

rankings, and the integrated performance of B-S-J-G (China) with 

Fansghan’ achievement, I found that Fangshan’ achievement was 

quite good, indeed. Through this, we could see the changes of our 

students. We could see from multiple perspectives that our 

students are changing. (ML, turn64) 

 

In this quote, before stating his perception of students’ mathematics 

performance in PISA, ML gave the perceived context that, in PISA 2015, the 

performance of a number of participating education systems decreased. He 

interpreted Fangshan’s mathematics performance in this context. 

Fangshan’s participation in PISA 2015 was not in the form as an adjudicated 

region, which means its results would not be displayed in the PISA 

international league tables. However, this quote indicates that Fangshan 

inferred its possible international place by comparing its score with those on 

the international league table of PISA 2015 mathematics result. Based on 

this, ML considered that Fangshan students’ mathematics performance 

“keeps improving”. 

As I presented before that the mathematics project is motivated by PISA to 

address the issues in teaching and learning (see Section 5.1.2.2.2). ML 

considered that those issues have been “basically resolved” through three 

and half years’ research and practice conducted by the mathematics project. 
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According to the perceptions of interviewees, the impact of the PISA-

motivated initiatives on students’ cognitive learning outcomes is not only 

evidenced by PISA, but also by domestic examinations and students’ 

cognitive performance in classes. After more than three years of working on 

improving students’ ability of mathematics modelling, ML perceived that the 

effect of the mathematics initiatives in this respect has been observed. He 

said: 

 

Through the emphasis on this, teachers have highlighted it in 

teaching, and students have paid attention to it as well. We do 

see the effect. Previously, as long as students were examined 

with applied problems, teachers would worry about students’ 

performance. Now they don’t worry about that. Basically, most 

students could perform quite well in responding to applied 

problems. (ML, turn34) 

 

This quote indicates that under the influence of the PISA-motivated 

mathematics project, the emphasis on the instruction of solving applied 

mathematics problems has improved students’ ability in this respect. 

The enhanced tone on “most” suggests that overall students have been 

no longer weak in solving this kind of mathematics problems in 

domestic examinations. 

Communication with mathematical language is another issue focused by the 

mathematics project. As I presented in Section 5.1.2.2.2, mathematical 

language is one of the seven categories of mathematics literacy proposed by 

the project. Interviewees perceived that the related mathematics initiatives 

have had impact on students’ ability of mathematical communication as 

evidenced by domestic examinations.  

 

Our teachers have been emphasising precise communication with 

standard mathematical language. … The issue of communication 

with mathematical language is most typical in solving analytic 

geometry problems. For example, to judge the relationship 

between a line and a plane, we need three conditions to come to 

a conclusion, while previously our students would just write down 

two conditions. If you ask students, sometimes they would be 

argumentative, asking you in turn, like ‘this line is originally 

outside of the plane, do I still need to state it?’ … Students have 

changes in this respect, and the changes are rather big. Our 

(students’) average score points on that problem (in Gaokao) 

used to be really low, just over 1 (out of 14), sometimes over 2. 
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Now on average our students could attain about half of the full 

score, that is, about 7. (ML, turn58) 

 

This quote gives an example that with the changes in teaching practices, 

students’ ability of applying standard mathematical language has enhanced. 

As ML reported, in Gaokao, students’ overall attainment in solving the 

analytic geometry problem which requires this ability has had obvious 

improvement according to the score points awarded. 

Students’ improved ability of explaining with mathematical language in 

examinations is consistent with their cognitive performance observed by 

mathematics teachers and school leaders in class. For instance, Mingyi 

reported that she found her students now could use mathematical language 

in communication well after she integrated the proposed concepts such as 

highlighting mathematics communication into her teaching practices. With 

the school-level efforts stimulated by the local-level mathematics project, 

SchL2 perceived that students’ enhanced ability of mathematical 

communication is one of the impressive changes students have had in class. 

She said “With regard to changes, first, it is communicating with 

mathematical language. Now students could use relatively professional 

terminologies.” She reflected that this could not happen in previous 

traditional classes, in which the teacher dominated the class. She 

considered that this change “has at least a certain relationship” with the 

school’s efforts on developing students’ mathematical thinking and providing 

students more opportunities of developing mathematical communication 

ability.  

The extent of the impact of PISA and PISA-motivated initiatives on students’ 

cognitive learning outcomes might vary across classrooms, even in the 

school cases (e.g. School 2) that all teachers in a teaching team have 

received the proposed ideas. SchL2 stated that the school’s initiative targets 

students at all the grades, “however, due to the difference of teachers’ 

understanding and their implementation in classrooms, the effects observed 

in different grades are different.” 

5.2.3 National education context moderates the effect of PISA 

and PISA-motivated initiatives on mathematics learning 

Although most of the interviewees believed that PISA’s impact is closely 

related to the changes of the process of teaching and learning, they also 

perceived that PISA and the related initiatives are not the only factors that 

brought these perceived changes in Fangshan education. For example, 
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SchL3 said “These changes of understanding of teaching on the one hand is 

influenced by national policies, on the other hand, they are definitely affected 

by PISA”. This indicates that factors of national context also play an 

important role. According to interviewees, we could identify that these factors 

are mainly from national curriculum and high-stakes examinations such as 

Zhongkao and Gaokao. For instance, ML stated: 

 

Now all mathematics teachers have had big changes. Through 

the lead of our project in addition to the implementation of the new 

curriculum, the changes of teachers are considerable, indeed 

considerable. The curriculum has been implemented in Beijing for 

10 years. It started to be used in Beijing in 2007. (ML, turn48) 

 

This indicates that besides the local PISA-motivated initiatives, the 

implementation of the new curriculum is also perceived to be influential for 

the changes of teaching practices. 

The reforms of high-stakes examinations also moderate the impact of PISA 

and PISA-motivated initiatives. In recent reforms, domestic high-stakes 

examinations for students in secondary education tend to include more texts 

in mathematics problems, which was widely perceived and stated by 

interviewees. The local educational official said: 

 

For example, in the exam papers of Beijing Zhongkao and 

Gaokao, reading demands in mathematical and scientific 

problems have been considerably increasing. Previously, 

mathematics and science problems demand relatively small 

amount of reading, and problem stems are usually concise. If 

you’ve used all the information given in one problem, you are 

basically solving this problem in the right way. However, now 

problems include a lot of redundant information. They firstly 

assess students’ ability of information retrieval, and also assess 

their ability of processing information. That is, after retrieving the 

information, what specific methods shall be used to process it for 

solving the problem. Now both Zhongkao and Gaokao in Beijing 

are changing. (Local education official, turn9) 

 

This quote shows the perceived reform trend of Zhongkao and Gaokao in 

terms of requiring the reading ability of information retrieval. Because these 

examinations have this trend while the local PISA-motivated reading project 

has been working on promoting reading, the local educational official 
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attributed Fangshan’s initiatives of promoting reading to students’ 

improvement in Zhongkao and Gaokao. He said: 

 

Just because we have been working on emphasising reading. 

Due to the exposure to PISA, the initiatives are made one step 

ahead of other areas. (Local educational official, turn10) 

 

SchL1 gave another example indicating the demands of reading ability in 

mathematics examinations.  

 

Since 2015, the Academic Achievement Test has required a lot of 

reading. There even was one mathematics problem including 

more than 200 words. At that time, this was quite sensational. 

Everyone immediately felt that reading is very important. (SchL1, 

turn69) 

 

“More than 200 words” included in one problem in this high-stakes test 

clearly shows the growing importance of reading in mathematical problem 

solving, and aroused the attention of people in the field of mathematical 

education. This suggests that besides the PISA-motivated reading project, 

even mathematical teachers have been paying attention to developing 

students’ reading ability in mathematical teaching. Like SchL1 said, “I think 

(high-stakes) examinations still act as a director. How they assess (students) 

determines how teachers teach.” The requirements of high-stakes 

examinations are still the dominant factors influencing teaching at school 

level. 

In addition, some interviewees perceived that domestic examinations also 

have had other trends such as highlighting the employment of real-life 

contexts in problems. For example, when explaining the change in his 

teaching which tends to employ real-life contexts, Zhushan said: 

 

Previously we just focused on solving mathematics problems. 

Students can attain a high score as long as they are good at 

solving problems. But, now, on the one hand, under the context of 

(the influence of) PISA which employs a lot of applied problems, 

on the other hand, examinations in Beijing also have such a trend. 

Actually, the change in our teaching must be caused by the 

direction of examinations, by the change of examinations. 

(Zhushan, turn56) 
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From this we see that Zhushan perceived that this change in his teaching 

was brought by the influence of PISA as well as domestic examinations, 

both of which feature real-life contexts. As perceived by Zhushan, although 

both PISA and domestic examinations are influencing his teaching, the latter 

plays the decisive part in the influence. This convergence between PISA and 

domestic examinations was considered as a factor accounting for students’ 

improved performance in the subjects such as mathematics in domestic 

examinations. The local educational official stated: 

 

Domestic examinations have been gradually influenced by this 

kind of international assessments and have valued reading and 

information retrieval highly. They are changing. Therefore we 

have benefited from the exposure to PISA. (Local educational 

official, turn8) 

 

5.3 Students’ performance trends and factors associated 

with performance 

In the last section, I have presented local educational policymakers’ and 

practitioners’ perceptions of PISA’s impact on the process of mathematics 

teaching and learning, as well as on students’ mathematics performance. In 

this section, I will present what PISA data tell about the trends of students’ 

performance in mathematics over the years (Section 5.3.1), and the factors 

having effects on students’ mathematics performance (Section 5.3.2).  

5.3.1 Students’ performance trends in PISA  

As introduced previously (see Section 3.1 and Section 4.6.2.1), for each 

domain in PISA, the international scale was set with mean=500 and SD=100 

for the average of OECD countries in the cycle when the domain was first 

assessed as the majority domain (OECD, 2014a). Students’ ability estimates 

of each participating country or region are transformed to this scale. Across 

the three cycles that Fangshan participated, the observed trends of students’ 

mean performance are shown in Table 5.2. 
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Table 5.2  Students’ mean performance trends in PISA 

PISA domains Mean performance (SD) Average 3-
year trend 2009 2012 2015 

Mathematics 536 (88) 580 (85) 566 (81) 15 

Reading 472 (78) 539 (68) 534 (81) 31 

Science 504 (74) 550 (76) 551 (79) 24 

Seen from Table 5.2, in PISA 2009 China Trial, Fangshan students achieved 

relatively low, especially in reading. Moving to PISA 2012 China Trial, 

students’ performance in all these three domains had dramatically increased. 

When it came to PISA 2015, performance in mathematics and reading 

declined slightly. As to the average 3-year trend from PISA 2009 to PISA 

2015, Fangshan students’ performance generally improved. 

As literature suggests (see Section 3.4.1), changes in demographic 

composition of student population would influence the estimate of students’ 

performance trends. Hence, I reweighted Fangshan student data of PISA 

2009 China Trial and PISA 2012 China Trial to align with the demographic 

composition of the cohort in PISA 2015 in terms of age in month, gender, 

and educational level. With the reweighted databases, I adjusted Fangshan 

students performance. The results are shown in Table 5.3. 

Table 5.3  Students’ mean performance trends in PISA, after adjusting for 
demographic composition 

PISA domains Mean performance (SD) Average 3-
year trend 2009 

(adjusted) 
2012 

(adjusted) 
2015 

Mathematics 542 (87) 561 (89) 566 (81) 12 

Reading 481 (77) 525 (71) 534 (81) 26 

Science 510 (71) 535 (80) 551 (79) 21 

This table shows that, after data are reweighted according to the changes in 

student population composition, the average 3-year trend of mean 

performance in each domain seems to be a little lower than the results 

without the adjustment. However, compared to the observed trends, the 

adjusted trends clearly show consistent improvement of Fangshan students’ 

performance over PISA cycles.  

PISA defines different levels of students’ proficiency in mathematics, reading, 

and science. Students who failed to attain level 2 (baseline) are so-called 

low-achievers, while students who attained level 5 or even level 6 are so-

called high-achievers. For mathematics scale, the cut point for level 2 is 

420.1, and the cut point for level 5 is 607.0 (OECD, 2014a). Fangshan 

students’ mathematics performance trends in the percentages of low-

achievers and high-achievers are displayed below in Figure 5.1. 
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Figure 5.1  Trends in the percentages of mathematics low-achievers and 
high-achievers 

Figure 5.1 shows that from PISA 2009 China Trial to PISA 2012 China Trial, 

low-achievers had about 5 per cent decrease, meanwhile, high-achievers 

had 20 per cent increase. In PISA 2015, the percentage of low-achievers 

increased a little compared to that in PISA 2012; high-achievers did not 

continue to increase. These observed trends seem to show a mixed picture 

about the changes of the percentages of students with different proficiency 

levels. However, as the Figure 5.2 shows below, the adjusted trends 

calculated with the reweighted databases clearly show that the percentage 

of low-achievers decreased, while the percentage of high-achievers 

increased over PISA cycles. 

 

Figure 5.2  Adjusted trends in the percentages of mathematics low-
achievers and high-achievers 
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5.3.2 Multilevel analysis of Fangshan PISA data 

To explore factors that can explain variance in students’ performance, MLM 

analyses were conducted (see Section 4.6.2.2). In this section, I will display 

the results of MLM analyses, by first presenting the null model result, 

following demonstrating the results of MLM models (Model 1 to Model 5) 

which include explanatory variables. 

As the name indicates, in the null model, there are no explanatory variables. 

Only the dependent variable, here it is PVs of mathematics performance, 

and the identification variables of levels (i.e. student ID, school ID) and 

student final weights are included. Table 5.4 shows the result of the null 

model below. 

Table 5.4  Analysis of the null model 

Null model 

Fixed-effects Coefficient (SE) t P>t 
Intercept 559.126 (11.954) 46.77 <0.001 

Variance components Estimate (SE) [95% Conf. Interval]  
Between-school variance 2898.770 (828.620) [1654.810, 5077.844]  
Within-school variance 4610.622 (419.619) [3841.289, 5534.036]  

ICC    
38.6%    

As shown in Table 5.4, p<0.001, suggesting the significance of the null 

model. Dividing between-school variance by the sum of variance 

(2898.77/(2898.77+4610.622)), the interclass correlation coefficient (ICC) 

which represents the proportion of variance explained by schools is obtained. 

According to this analysis result, 38.6% of variance of Fangshan students’ 

mathematics performance in PISA 2012 China Trial could be accounted for 

by schools, indicating that Fangshan students’ mathematical performance in 

PISA 2012 China Trial varied among schools. This magnitude of ICC 

suggests that it is necessary to take into consideration the multilevel 

structure of data in analyses. The null model was later used as the base for 

interpreting the results of models which include explanatory variables. 

Based on the null model, I continued to examine fixed effects (i.e. fixed 

slopes) of variables of interest. Model 1 was built by entering the input 

explanatory variables to investigate the effects of students’ background and 

school background. Centred_ESCS, centred_AGE, male (gender) and 

highersec (educational level) were added at level 1 (i.e. student level), and 

SCH_ESCS (mean ESCS within schools) was added at level 2 (i.e. school 

level). Model 2 and Model 3 which include processes explanatory variables 

or non-cognitive outcome explanatory variables were then fitted respectively. 
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In Model 4, students’ cognitive outcome in reading (i.e. PVs of reading 

performance) was further added on the basis of Model 3. Following these, 

Model 5 involving the fixed effects of all the explanatory variables of interest 

was fitted. Although processes variables and non-cognitive outcomes 

variables were imputed separately, Model 5 was used to capture the overall 

picture of factors associated with students’ mathematics performance. 

Analysis results of these models are shown in Table 5.5.
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Table 5.5  Analysis of multilevel models with explanatory variables 

Model Model 1 Model 2 Model 3 Model 4 

Fixed effects Coefficient (SE) p Coefficient (SE) p Coefficient (SE) p Coefficient (SE) p 
Intercept 520.036 (9.997) <0.001 521.329 (12.184) <0.001 518.349 (9.582) <0.001 56.091 (22.626) <0.05 

Level 1         

centred_ESCS -2.479 (4.400)  0.573 -.225 (4.387) 0.959 -3.692 (3.662) 0.315 -4.015 (2.319) 0.098 
centred_AGE -19.945 (10.288) 0.054 -20.954 (10.571) 0.051 -15.727 (8.765) 0.074 -5.574 (6.814) 0.416 
male 7.957 (6.009) 0.187 18.096 (6.736) <0.05 -1.276 (6.434) 0.844 26.654 (3.771) <0.001 
highersec 68.776 (12.204) <0.001 58.400 (11.388) <0.001 62.288 (11.597) <0.001 23.357 (6.609) <0.01 

EXAPPLM   -6.792 (4.963) 0.196     
EXPUREM   8.026 (3.896) 0.051     
FAMCONC   3.036 (3.857) 0.443     
TCHBEHFA   -2.986 (7.832) 0.712     
TCHBEHSO   -7.300 (4.488) 0.122     
TCHBEHTD   -9.027 (5.586) 0.127     
TEACHSUP   11.070 (4.536) <0.05     
ANCCOGACT   14.861 (7.214) 0.055     
DISCLIMA   4.486 (3.536) 0.218     
ANCMTSUP   .612 (4.622) 0.896     
ANCCLSMAN   .138 (4.088) 0.973     

ANCINTMAT     3.659 (9.387) 0.708 1.230 (5.050) 0.814 
ANCINSTMOT     -9.846 (13.071) 0.484 -4.264 (6.331) 0.528 
MATHEFF     16.770 (3.291) <0.001 6.763 (2.357) <0.01 
ANCSCMAT     15.315 (5.694) <0.01 6.821 (4.028) 0.102 
ANXMAT     -10.892 (3.064) <0.01 -6.902 (2.089) <0.01 

Reading       0.905 (0.041) <0.001 

Level 2         
SCH_ESCS 67.887 (31.056) <0.05 62.626 (27.592) <0.05 56.459 (25.706) <0.05 21.358 (13.241) 0.108 

Variance 
components 

Estimate (SE) [95% Conf. 
Interval] 

Estimate (SE) [95% Conf. 
Interval] 

Estimate (SE) [95% Conf. 
Interval] 

Estimate (SE) [95% Conf. 
Interval] 

var(_cons) 1062.263 (323.814) [584.145, 1931.718] 840.236 (258.092) [459.856, 1535.256] 778.209 (216.187) [451.413, 1341.587] 206.756 (67.971) [107.374, 398.123] 
var(Residual) 4493.485 (445.764) [3686.21, 5477.553] 4057.98 (376.927) [3373.265, 4881.681] 3673.227 (354.244) [3008.377, 4485.009] 1577.723 (118.633) [1355.6, 1836.243] 

% of between-
school variance 
explained 

63.35  71.01  73.15  92.87  

% of within-
school variance 
explained 

2.54  11.99  20.33  65.78  
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Table 5.5  Analysis of multilevel models with explanatory variables (continued) 

Model Model 5 

Fixed effects Coefficient (SE) p 
Intercept 60.837 (25.580) <0.05 

Level 1   

centred_ESCS -3.519 (2.583) 0.194 
centred_AGE -4.946 (7.091) 0.490 
male 26.090 (4.508) <0.001 
highersec 22.521 (7.157) <0.01 

EXAPPLM -.813 (2.994) 0.793 
EXPUREM 1.057 (3.752) 0.786 
FAMCONC .045 (2.020) 0.983 
TCHBEHFA -.233 (3.431) 0.947 
TCHBEHSO 1.526 (2.219) 0.497 
TCHBEHTD -3.512 (3.210) 0.283 
TEACHSUP 1.227 (3.376) 0.721 
ANCCOGACT -2.474 (3.318) 0.459 
DISCLIMA -.096 (2.537) 0.970 
ANCMTSUP -.302 (3.178) 0.925 
ANCCLSMAN 1.353 (3.166) 0.671 

ANCINTMAT 1.013 (4.786) 0.837 
ANCINSTMOT -3.864 (6.163) 0.555 
MATHEFF 7.149 (2.328) <0.01 
ANCSCMAT 7.579 (4.152) 0.076 
ANXMAT -6.830 (2.263) <0.01 

Reading .902 (.045) <0.001 

Level 2   
SCH_ESCS 20.749 (12.927) 0.109 

Variance 
components 

Estimate (SE) [95% Conf. Interval] 

var(_cons) 191.733 (75.839) [84.648, 434.284] 
var(Residual) 1547.786 (115.491) [1330.483, 1800.58] 

% of between-
school variance 
explained 

93.39  

% of within-
school variance 
explained 

66.43  
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As shown in Table 5.5 above, in Model 1, ESCS, AGE and male are not 

significantly associated with students’ mathematics performance, while 

highersec (p<0.001) and SCH_ESCS (p<0.05) have significant relationships 

with students’ mathematics performance. This suggests that for students 

from the same background in terms of age, gender, ESCS, and school 

average ESCS, those who were at upper-secondary schools tend to achieve 

69 points (0.69 SD of PISA international scale) higher than lower-secondary 

school students. Students at the school of higher school ESCS were more 

likely to perform better in mathematics. According to the variance 

components compared with those in the null model, Model 1 accounts for 

63.35% of between-school variance and 2.54% of within-school variance. 

In Model 2 which additionally includes processes variables, among the 

process variables of students’ perceived content exposure, students’ 

experience with applied mathematics tasks at school had negative yet non-

significant association with their mathematics performance (βEXAPPLM=-6.792, 

p=0.196). In contrast, the association between students’ experience with 

pure mathematics tasks at school was positive (βEXPUREM=8.026, p=0.051). 

The adjusted variable of students’ familiarity with mathematics concepts 

(FAMCONC) had no significant effect (βFAMCONC=3.036, p=0.443). All the 

three variables about teaching practices (i.e. TCHBEHFA, TCHBEHSO, 

TCHBEHTD) had no significant effect on mathematics performance. Among 

the variables about teaching quality, teacher support had a significant and 

positive effect on mathematics performance (βTEACHSUP=11.070, p<0.05). 

Cognitive activation in mathematics classes was positively associated with 

mathematics performance with a p value around the threshold 0.05 

(βANCCOGACT=14.861, p=0.055). With processes variables including 

opportunity to learn specific mathematics content, teaching practices, and 

teaching quality controlled, students’ gender (i.e. input variable male) turned 

to have significant effects (p<0.05), suggesting that boys performed better 

than girls in mathematics. Compared to Model 1, Model 2 explains 7.66% 

more of between-school variance and 9.45% more of within-school variance. 

Moving to Model 3 which includes non-cognitive outcomes variables, both 

intrinsic and instrumental motivation in learning mathematics had no 

significant effect on students’ mathematics performance (βANCINTMAT=3.659, 

p=0.708; βANCINSTMOT=-9.846, p<0.484). In contrast, students’ mathematics 

self-efficacy (MATHEFF) (βMATHEFF=16.770, p<0.001) and anchored 

mathematics self-concept (ANCSCMAT) (βANCSCMAT=15.315, p<0.01) had 
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significant positive effects on mathematics performance, while students’ 

mathematics anxiety (ANXMAT) (βANXMAT=-10.892, p<0.01) had significant 

yet negative effect on mathematics performance. Students who had higher 

beliefs in their abilities in solving certain mathematics tasks or their overall 

mathematics attributes tended to achieve higher in mathematics. For those 

who often found mathematics classes difficult and worried about their grades 

in mathematics, they tended to have lower mathematics performance. In this 

model, students’ gender did not show significant effect on their mathematics 

performance. Comparing with Model 1, Model 3 explains 9.80% more of 

between-school variance and 17.79% more of within-school variance. 

In Model 4 which further controls for students’ cognitive outcome in terms of 

reading performance, mathematics self-efficacy and anxiety consistently had 

significant effects on mathematics performance; however, the effect of self-

concept turned to be insignificant at 0.05 level (p=0.102). In this model, 

reading performance (p<0.001) was significantly associated with 

mathematics performance. With input variables and students’ non-cognitive 

outcomes variables controlled, students who achieved 100 score points (1 

SD of international scale) higher in reading tended to achieve 90.5 score 

points (0.905 SD of international scale) higher in mathematics. With reading 

performance added, significant gender effect (βmale=26.654, p<0.001) was 

revealed, and its effect size in this model is even larger than that identified in 

Model 2. It is also notable that the effect of school ESCS turned to be non-

significant for mathematics performance after reading performance was 

added (p=0.108). With reading performance added, Model 4 explains much 

more variance than Model 3. Considering the changes of the effects of 

gender, anchored self-concept, and school ESCS brought by additionally 

involving reading performance as an explanatory variable, the interaction 

effects of these three variables with reading performance were examined. 

However, none of them were significant, and therefore not included in the 

final analyses results as displayed in Table 5.5. 

In Model 5, consistent with the results shown in Model 4, input variable male 

(p<0.001) and highersec (p<0.01), outcomes variables MATHEFF (p<0.01), 

ANXMAT (p<0.01), and reading performance (p<0.001) were significantly 

associated with students’ mathematic performance. However, none of the 

processes variables had significant effect on mathematics performance. To 

investigate possible reasons that influence the effects of processes variables 

on mathematics performance, multicollinearity diagnostics was conducted 
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for all the explanatory variables involved in Model 5. The variance inflation 

factors (VIF) for these variables in each of the five datasets range from 1.07 

to 3.61, indicating that there is no multicollinearity among these variables. 

This comprehensive model explains 93.39% of between-school variance and 

66.43% of within-school variance. 

5.4 Summary 

This chapter has presented the findings of qualitative data analysis of how 

PISA has been used by Fangshan educational policymakers and 

practitioners in the local context (see Section 5.1), and their perceptions 

about the impact of the use of PISA in educational policies and practices on 

mathematics learning (see Section 5.2). It then presented the results of 

quantitative analyses of Fangshan PISA data, displaying Fangshan students’ 

mathematics performance trends in PISA over time, and the factors 

accounting for their performance (see Section 5.3). 

As revealed by interview data, Fangshan has reviewed its local educational 

quality using the international scale provided by PISA, and have gained 

insights from the international assessment framework of PISA to reflect on 

and improve its local education. Motivated by PISA, Fangshan has 

successively launched a number of policy initiatives for improving the quality 

of local education, with the three projects respectively focusing on reading, 

mathematics, and science as the main actions. Nevertheless, the motives of 

initiating these three projects are not the same. The reading project was the 

response to the local performance in PISA 2009 China Trial, while the 

following mathematics project and science project were established as 

proactive measures of local education policymakers to gain insights from 

PISA concepts to inform local education practices. The targets of the three 

projects are also different. The reading project, which focuses on increasing 

students’ exposure to reading, directly target students, through initiatives 

such as making the specific reading textbook and reading course available 

for students, and encouraging broad reading. By contrast, the mathematics 

project and the science project aim to improve students’ learning through 

improving teaching practices, and therefore greatly rely on involving 

teachers in shaping and implementing the relevant initiatives. The initiatives 

of the three projects have incorporated some concepts of PISA. However, 

they do not restrain their focus contents to those featured in PISA (see Table 

5.1). Rather, some other considerations are included in shaping these policy 
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initiatives to meet the domestic needs for developing students in this local 

area. When it comes to putting these policy initiatives into practice at schools, 

they are further adapted and recontextualised to fit the specific school 

settings during the process of school implementation which involve various 

school-level factors and even the influence of parents. 

According to the perceptions of interviewees, students’ mathematics learning 

has been gradually benefited from the PISA-motivated reading and 

mathematics initiatives, since the process of mathematics teaching and 

learning has been improved, especially for the teachers who have deep 

involvement in the mathematics project. It is considered that the extent to 

which PISA or the local PISA-motivated initiatives have impact on students’ 

mathematics learning is hard to quantify. However, evidence from the 

changes of students’ performance in PISA and domestic sources over time 

was used by interviewees to support their perceptions that the reading 

initiatives which promote students’ exposure to reading, and the 

mathematics initiatives which improve mathematics teaching practices have 

contributed to the improvement of students’ mathematics learning outcomes. 

Yet, the impact of PISA and PISA-motivated initiatives on students’ learning 

in the local area is mediated by the convergence and divergence between 

the factors in national education context, such as reforms of national 

assessment and curriculum, and the concepts of PISA promoted by the local 

initaitives.  

The quantitative data analysis results suggest a mixed picture of the 

observed trends of students’ performance over the three cycles Fangshan 

has participated in. However, the adjusted trends accounting for the changes 

in demographic composition of student population reveal that Fangshan 

students’ performance has continuously improved. Through multilevel 

analysis, the factors regarding teaching and learning process and learning 

outcomes, which have significant effects on students’ mathematics 

performance, have been identified. In the next chapter, I will further discuss 

the key findings from both of qualitative and quantitative data strands and 

relate these to the existing literature. 
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Chapter 6 Discussion 

My research which focuses on a Chinese local context, that is, Fangshan 

District of Beijing, analysed the impact of PISA on students’ learning. Mixed 

methods were used. For the qualitative strand, 16 interview participants 

were recruited. Face-to-face interviews were conducted individually with 

these interviewees to investigate the use of PISA in the local education 

context, school enactment of local PISA-motivated initiatives, local 

educational policymakers’ and practitioners’ perceptions of PISA’s impact on 

the process of teaching and learning, and on student learning outcomes. For 

the quantitative strand, Fangshan PISA data were employed to identify the 

trends of Fangshan students’ performance in PISA across PISA cycles, and 

explore factors associated with student learning outcomes as measured by 

PISA. Quantitative data analyses results are used to triangulate and expand 

the understanding of qualitative findings in terms of interviewees’ perceived 

development of student learning outcomes brought by PISA’s impact, and 

their perceived factors contributing to the development. 

This Discussion chapter consists of six sections. The first three sections 

discuss the key findings of my research with the lenses of the conceptual 

framework (see Section 3.6). Following these sections, Section 6.4 

highlights the contributions of this research to the knowledge, methodology 

and theories. Section 6.5 discusses the limitations of this research. And then, 

Section 6.6 summarises the key points discussed in this chapter. 

6.1 The use of PISA in the local context 

To address the first research question, this section discusses the use of 

PISA data such as the local results in PISA and PISA assessment 

framework in Fangshan local education context. The findings drawn from the 

interview data clearly show that PISA has been actively used as an 

important tool informing the educational policies and practices in the focused 

local area, that is, Fangshan District of Beijing. According to literature, 

despite that PISA has its limitations (see Section 3.5), policymakers 

generally perceive that PISA has the capacity of accurately describing the 

performance of education systems (Carvalho, 2014). My research also found 

that for the educational policymakers in the local area, PISA is considered as 
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an international benchmark which has gained worldwide recognition, and 

could reveal the strengths and weaknesses in the local educational quality. 

In addition, they appreciate the assessment framework of PISA. These are 

consistent with theories about washback effect that participants’ perception 

of the assessment influences the occurrence of washback effect (Hughes, 

1993, cited in Bailey, 1996). Believing the claim made by the OECD that 

PISA aims to evaluate “how well the students master key subjects in order to 

be prepared for real-life situations in the adult world” (OECD, 2019c), the 

local educational policymakers perceived that the abilities assessed in PISA, 

for example, practical reading, applied mathematics problem solving, and 

scientific enquiry, are important for equipping students for their future life in 

international development. The perceived credibility of PISA measures and 

the appreciation of PISA assessment framework pave the way for actively 

using and translating PISA data in the local educational policies and 

practices. 

6.1.1 Using PISA as a new perspective to review local 

educational quality and teaching practices 

According to Breakspear (2012), at national level, PISA is considered as an 

important indicator of education system performance in many PISA-

participating education systems. Similarly, the local educational 

policymakers in Fangshan also see and use PISA as an important measure 

for evaluating the local educational performance. They considered that PISA 

has an assessment framework that does not conflict with but has a “different 

perspective” with the extant schooling system. As stated by the OECD 

(2019c), although PISA is not based on a specific curriculum, it employs 

“content that can be found in curricula across the world”. This explains the 

local educational policymakers’ perception of PISA as relevant to national 

curriculum and domestic assessments in the extant schooling system. It also 

indicates that in terms of focused knowledge and skills, to some extent, 

PISA assessment framework is different from national curriculum and 

domestic assessments. With the different perspective of PISA, the local 

educational policymakers recognised some issues in teaching and learning 

that otherwise would not be captured by domestic assessment resources. 

For example, from PISA 2009 China Trial, Fangshan identified students’ 

weakness in reading ability, especially practical reading, one of the focused 

abilities in PISA yet not typically assessed by domestic examinations for 

secondary education. As I introduced before (see Chapter 2), not only in 
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Fangshan, but also in wider area in mainland China, reading, which is not 

specified in national curriculum as a subject, was not traditionally set as an 

independent course at secondary schools. High-stakes examinations in 

secondary education, Zhongkao and Gaokao in particular, did not include a 

test specifically assessing students’ ability in this regard either. In this 

context, PISA results reveal this issue which previously was not realised and 

paid attention to by local educational policymakers and practitioners. 

Although in PISA 2009 China Trial, as perceived by local-level interviewees 

(e.g. the local educational official, RL), Fangshan had relatively poor 

performance compared with the OECD average, especially in reading, my 

research findings do not show that Fangshan experienced “PISA shock”. It 

seems that Fangshan’s performance in its first participation in PISA did not 

led to scandalisation (Steiner-Khamsi, 2003), the extreme type of policy 

responses in education systems such as Germany which did poorly against 

high expectations (e.g. Ertl, 2006; Grek, 2009; Neumann et al., 2010; Kelly 

and Kotthoff, 2017; Niemann et al., 2017). As mentioned in the Literature 

Review (see Section 3.2.1), to some extent, the intensity of policy responses 

to PISA is in relation to the gap between the public perception of education 

performance and that actually received from the assessment results 

(Martens and Niemann, 2010). As introduced earlier (see Section 4.5.1.1), 

Fangshan which is located in a relatively rural area in Beijing, historically did 

not perform very well in education compared with peer districts in this capital 

city (Tao and Wang, 2014). It is reasonable to assume that the local 

performance in PISA 2009 China trial, the cycle that Fangshan was involved 

in PISA for the first time, might not be quite out of the expectation of the local 

educational policymakers. Perhaps because of this, hot debates on “PISA 

shock” were not raised in the local educational discourse. 

In many cases, the different perspective of PISA is used by the local 

educational policymakers as an external and additional measure 

complementing domestic assessment resources, rather than the only single 

measure for reviewing the quality of local education. Although the local 

educational policymakers recognised PISA’s credibility as an international 

benchmark, national assessment system still has its important position in 

evaluating local educational quality. For example, the local PISA results 

about students’ weakness in solving mathematics problems which underlie 

non-continuous texts (e.g. tables, charts, etc.) was cross-verified by local 

educational policymakers with domestic high-stakes examinations. Another 
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example is about gender difference in mathematics performance. Students’ 

mathematics performance in PISA 2012 China Trial reversed the local 

educational policymakers’ stereotype of gender difference that boys would 

not fall behind girls in mathematics on average. This evidence obtained from 

PISA results was also further cross-verified with students’ performance in 

Gaokao mathematics examination in recent years (e.g. 2016), before 

convincing ML who then suggested that, rather than girls, boys are now the 

disadvantaged group in learning mathematics, and need to be paid attention 

to in mathematics teaching. 

The specific perspective of PISA also allows the local educational 

policymakers to further reflect on the teaching practices in the local area, 

and the possible factors that account for students’ performance in PISA and 

beyond. By comparing the content of PISA assessment framework with that 

focused in the local teaching practices, the local educational policymakers 

have reflected on their conception of reading, mathematics, and science in 

schooling. On this basis, they came up to the conclusion that students in the 

local area had not sufficient or appropriate exposure to some of the content 

that is featured in PISA, that is, practical reading, applied mathematics 

problems, and scientific enquiry methods. As the findings show (see Section 

5.1.1.2), PISA has therefore expanded their understanding of what is 

reading, mathematics, and school science, and complemented their 

understanding of what and how to teach in these subjects. Brochu (2014) 

suggests that in the use of PISA, PISA indicators should be integrated into 

policies and practices, rather than replace extant ones in domestic context. 

Consistent with this point of view, the local educational policymakers did not 

belittle the extant instructional content and teaching practices; the concepts 

learning from PISA are considered as a supplement worthy of adding into 

teaching practices for developing students’ abilities. 

Based on the use of PISA in terms of reviewing the local educational quality 

and teaching practices, PISA has mobilised a number of initiatives for 

improving teaching and learning in this local area. In the following subsection, 

I will discuss how PISA is used in this respect. 

6.1.2 Using PISA as an impetus to improve local educational 

quality 

The use of PISA in the local policymaking suggests that PISA has direct 

impact on the local educational policy in terms of motivating and inspiring 
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initiatives of improving local educational quality. The findings clearly show 

that in Fangshan, mobilised by PISA, educational policymakers in this local 

area have taken a number of actions, among which the three projects 

respectively focusing on reading, mathematics, and science are the main 

initiatives. Moreover, in shaping these initiatives, to various extents and in 

different forms, PISA concepts perceived by the local educational 

policymakers and practitioners from PISA assessment framework and items 

are made as a reference and integrated. These findings provide solid 

evidence that some PISA concepts have been used in local-level policies 

and have been gradually permeating into teaching practices. 

To be specific, in response to students’ weakness in reading as identified in 

PISA 2009 China Trial, the reading project was launched in 2011 to increase 

students’ exposure to reading. Under the influence of this project, adding 

reading into local curriculum as a course for 8th grade students has been 

required by local educational policy. The reading project had specifically 

developed a reading textbook and a reading examination, both of which 

follow PISA reading style, to support and motivate the teaching and learning 

of practical reading in the course. It also had developed Recommended 

bibliography to expand the range of books from literature to wider types 

recommended to students at secondary education (see Section 5.1.2.1). The 

experience of the reading project further convinced the local educational 

policymakers that some PISA concepts are really helpful for improving 

teaching, the mathematics project and the science project were then 

therefore launched successively to explore the way of integrating PISA 

concepts into teaching to improve learning.  

Despite the fact that the mathematics and science projects were not 

motivated by the local results in PISA, the local area’s involvement in PISA 

opened the opportunity for the local educational policymakers and 

practitioners to go into the classroom to systematically investigate and reflect 

on teaching and learning. The mathematics project had developed UBID 

materials for mathematics teachers as the means to address the issues 

identified through the investigation. In these materials, some PISA concepts, 

for example, highlighting applied mathematics problems and embedding 

problems in real-life contexts, are integrated. Inspired by PISA mathematics 

literacy to some extent, the mathematics project introduced the term “literacy” 

by proposing seven categories of “mathematics literacy” (see Section 

5.1.2.2.2) in guiding local teaching practices. This term has been used in the 
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instructional design materials and local teacher education activities. It is 

important to note that, instead of directly employing the concept 

mathematics literacy and the classification of its subareas as defined in PISA, 

the mathematics project proposed the seven categories of mathematics 

literacy according to the project leader and key members’ own 

understanding of elements of mathematics literacy for developing students in 

the local area. They are the products of the project leader and key members’ 

learning from resources including PISA and domestic research in 

mathematics. According to PISA 2012 mathematics framework, PISA 

mathematics uses a set of fundamental mathematics capacities which are 

condensed from the research of Niss and colleagues (Niss, 2003; Niss and 

Højgaard, 2011). The fundamental capacities are communication; 

mathematising; representation; reasoning and argument; devising strategies 

for solving problems; using symbolic, formal and technical language and 

operations; and using mathematical tools (OECD, 2013a). Although the 

proposed seven categories of mathematics literacy do not exactly 

correspond to the subareas of cognitive process specified in PISA 

mathematics literacy, they are partly consistent with the fundamental 

mathematics capacities underpinning PISA mathematics items. Along with 

the delivery of the UBID materials and the local teacher education sessions, 

the mathematics project has been promoting these concepts to mathematics 

teachers. The science project aims to translate PISA science framework into 

school science teaching by integrating the competencies defined in PISA 

science framework with national science curriculum in teaching practices. To 

achieve this, rather than make changes to curriculum standards as some 

national education systems have done (Breakspear, 2012; Hopfenbeck et al., 

2018), this local area was working on changing and improving teachers’ 

teaching methods and strategies to develop students’ PISA-like science 

competencies. 

Although PISA assessment framework has been used as a reference and 

provided insights into the local PISA-motivated policy initiatives, the content 

of these initiatives are by no means only sticking to what is featured in PISA. 

For example, as I mentioned above, moving beyond PISA reading 

framework, the reading project also has proposed broad reading by 

developing the Recommended bibliography for secondary education 

students, which includes the list of books on literature and a number of other 

fields. For mathematics initiatives, the proposed PISA concepts are 
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embedded in the UBID which is developed as the teaching materials for 

mathematics teachers within the local area to also address the issue in 

teaching that a number of teachers prepared lessons without a holistic view 

of mathematics knowledge system. Consistent with the use of PISA in 

reviewing quality of local education that PISA is perceived as additional 

evidence supplementing domestic sources, the use of PISA in informing 

local policies and practices is also considered as a part complementing 

extant content. 

Regarding the way that PISA knowledge is used in policymaking, Pons 

(2012) categorises it into two types: knowledge for policy, denoting using 

PISA knowledge to legitimise pre-existing policy ideas; and knowledge for 

learning, referring to deepening the analysis of PISA data for furthering the 

understanding of PISA results. Ho (2016) suggests that in the East Asian 

areas such as Shanghai-China, Hong Kong-China, Singapore, and South 

Korea which have achieved success in PISA, rather than have direct impact 

on shaping educational policies, PISA is usually used to legitimise pre-

existing policy ideas. Not only in East Asian, but also in wider areas, 

generally, PISA knowledge for policy is more often used, while PISA 

knowledge for learning is often missing (Pons, 2012). However, the findings 

of this research that the local PISA-motivated initiatives explicitly drawn 

concepts from PISA strongly suggest that, rather than “political rhetoric” 

(Baird et al. 2016), PISA has an important role in informing and inspiring the 

local policy initiatives.  

Literature shows that at national level, one of the major aspects of policy 

responses to PISA is to develop educational standards and assessment 

system to evaluate and monitor education system performance, such as in 

Germany and Danmark (Ertl, 2006; Dolin and Krogh, 2010; Martens and 

Niemann, 2010; Ringarp, 2016). From the findings of my research we see 

the difference in the local area in terms of the policy focus. The research 

data do not show that the local PISA-motivated policy initiatives include 

introducing a local-level assessment system. Rather, this local area tends to 

be more focusing on improving local curriculum and teaching methods. It 

might be partially because that in mainland China there have been 

established assessment system for secondary education for years, in which 

high-stakes examinations such as Zhongkao and Gaokao are traditionally 

used to evaluate the local or regional educational quality (see Section 2.3). 

Although a local-wide reading examination targeting students at 8th grade in 



171 
 

 

 

Fangshan has been initiated, it is one of the measures to motivate the 

school-enactment of the local initiatives promoting practical reading, rather 

than monitor educational development. 

It is suggested that PISA provides direction with regard to “best practices” to 

educational policymakers based on PISA results (Niemann et al., 2017). 

Similarly, my research reveals that the local educational policymakers in 

Fangshan also considered that they have got from PISA the direction of 

making educational improvement. However, as my research findings 

indicate, the local educational policymakers found the “direction” basically 

from PISA itself as an assessment tool, for example, PISA framework and 

items rather than the characteristics and practices of education systems 

which achieved high in PISA. Researchers argue that PISA has been 

increasing the phenomenon of “policy borrowing”, since a number of 

education systems seek best practices from high-performing systems (Sellar 

and Lingard, 2013a). It is considered as an unintended consequence of 

assessment use (Johansson, 2016), and has been consistently cautioned in 

the use of PISA (Oates, 2011; Auld and Morris, 2016). My research does not 

suggest that at the local context in Fangshan, borrowing policies from 

elsewhere plays a role in the formation of the local policy initiatives. Rather, 

besides the knowledge obtained from PISA data, evidence from teaching 

practices was collected for shaping the PISA-motivated policy initiatives. 

Actually, closely linking schools and teaching practices, which is different 

from that of policy responses to PISA at national level in many other 

education systems, is the main characteristic of the local PISA-motivated 

initiatives. The policy-level formation and school-level enactment of these 

initiatives involve front-line teachers in various ways. For the local 

educational policymakers, teachers are considered as the ones who know 

well about teaching and learning, and can be the carrier delivering the 

proposed ideas inspired by PISA to classroom teaching, so as to influence 

students’ learning. Involving teachers in these initiatives allows the initiatives 

to draw rich knowledge and experience about teaching practices from 

teachers; to inform and educate teachers with the proposed concepts; and 

also to motivate teachers to bring the proposed concepts into their 

classroom teaching along with their changing teaching practices. 

As discussed in the above, to some extent, the use of PISA in Fangshan 

seems be in line with what Lockheed and Wagemaker (2013) propose that 

ILSAs, including PISA, are generally used as “thermometers” and “whips”. 
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However, the findings of my research further suggest that simply using these 

metaphors may not be appropriate enough to accurately depict the use of 

PISA in the focused local context, and may even cause misunderstanding. In 

terms of the use as “thermometers”, as evidenced in my research and a 

number of studies focusing on a range of contexts (e.g. Breakspear, 2012; 

Ho, 2016), PISA is commonly used for reviewing the performance of 

education systems in international scope. It is true that the OECD average 

performance in PISA, compared to the normal interval of temperature, is 

typically used as the benchmark in discussing and comparing results (OECD, 

2010; 2014b; 2016a). However, approaching to the top on the international 

scale of PISA is desired by participating education systems (e.g. Gorur and 

Wu, 2015). Regarding the use of “whips”, although PISA has motivated a 

number of policy initiatives in this local area, the findings of this research do 

not provide evidence suggesting that the initiation of these policies and 

actions, especially those in relation to mathematics and science, is basically 

due to the pressure brought by PISA or peer pressure brought by the 

involvement in PISA. Possibly, this is because the way Fangshan has been 

involved in PISA is different from that for many of the participating national 

systems. Fangshan’ local results are not officially published on the league 

tables by the OECD or China’s national education departments. Therefore, 

Fangshan’s performance in PISA may not put its local policymakers under 

as much pressure as that for national policymakers. Although Fangshan’s 

relatively poor performance in PISA 2009 China Trial motivated the local 

educational policymakers to immediately take actions to address the issues 

in reading teaching and learning, the following policy initiatives in relation to 

mathematics and science were launched due to the appreciation of PISA 

assessment framework rather than the stimulation of the local mathematics 

and science performance in PISA. The local educational policymakers, to 

some extent, seemed to make policies voluntarily and intentionally parallel 

with some of the concepts in PISA. 

The research findings indicate that the use of PISA in informing the local 

PISA-motivated initiatives is a complex process that many contextual factors 

can be involved in negotiating the translation of PISA data in the formation of 

policy initiatives. When it comes to school enactment of these initiatives, 

even more factors and participants are involved in the negotiation, and 

therefore subsequently mediate the use of PISA and its impact on students’ 
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learning. In the next section, I will discuss these factors and how they work 

in the mechanism of PISA’s impact on students’ learning. 

6.2 The mechanism of PISA’s impact on students’ learning 

As introduced before, since PISA is not a high-stakes assessment for 

individual students, it may not have direct washback on students, that is, 

students may not intentionally prepare themselves to achieve higher in PISA. 

However, PISA may indirectly impact students’ learning through local 

educational PISA-motivated policies and teachers’ teaching. In the focused 

context of my research, Fangshan, as shown in interview data, this impact is 

interacted with and moderated by various factors in different layers of 

ecological systems (Bronfenbrenner, 1979) around students’ learning. Based 

on the conceptual framework which combines the theories about washback 

effect (e.g. Alderson and Wall, 1993; Hughes, 1993, cited in Bailey, 1996) 

and ecological systems theory (Bronfenbrenner, 1979), I created the 

following Figure 6.1 to conceptualise the findings regarding the mechanism 

of PISA’s impact on students’ learning (see the development process of this 

figure in Appendix A.15). This figure displays various contextual factors in 

different ecological layers, which influence and mediate the translation of 

PISA concepts into teaching practices so as to impact students’ learning. 

 

Figure 6.1  The mechanism of PISA’s impact on students’ learning 
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In the following, I will discuss how PISA’s impact on students’ learning 

occurs in the local area with the influence of the contextual factors in each 

layer of the ecological systems. 

6.2.1 Factors in local context 

As presented in Chapter 5, the local PISA-motivated policy initiatives which 

drawn on PISA concepts to various degrees are closely linked to schools, 

indicating PISA’s indirect impact on students’ learning through the school 

enactment of these initiatives. The findings suggest that these initiatives are 

the main pathway that PISA has impact on students’ learning in the local 

area, considering the attributes and coverage of these initiatives. However, 

this impact is not a simple top-down process. Engel (2015) has suggested 

that PISA’s global educational governance is a complex process which is not 

necessary to be exaggerated, considering the negotiation of domestic 

educational policymakers. In shaping the local policy initiatives, the local 

educational policymakers’ perceptions about students’ performance in PISA 

and the issues in students’ learning identified from PISA and other sources 

were taken into consideration, even though students were not explicitly 

present in the local educational policymaking context as active participants. 

For example, due to students’ weak performance in reading non-continuous 

texts (e.g. tables, graphs), that is, practical reading, one of the main 

initiatives of the PISA-motivated reading project is to develop students’ 

ability of reading this format of texts (see Section 5.1.2.1). These findings 

have resonance in the ecological system theory (Bronfenbrenner, 1979) that 

students’ learning and contextual factors in exosystem, that is, local PISA-

motivated initiatives, have reciprocal relations. 

The findings on PISA’s impact on the local educational policy initiatives 

suggest that, in the exosystem, PISA impacts students’ learning mainly in 

two ways. In one way, through the local PISA-motivated initiatives, some 

PISA concepts (e.g. practical reading, applied mathematics problems, 

scientific enquiry) are intended to be translated and incorporated into 

teaching and learning practices. In the other way, PISA, as an impetus of 

local educational reforms, provides the local educational policymakers an 

opportunity to take systematic measures, either targeting student learning 

content (e.g. adding practical reading into local curriculum) or through 

improving teaching, to improve students’ learning. The findings reveal that 

the initiatives do not simply aim to prepare students to achieve higher in 

PISA, which is considered as the negative aspect of washback (Cheng et al., 
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2004). They are launched not simply for preparing students for performing 

better on PISA-style tasks by highlighting PISA concepts in teaching and 

learning, which is of concern of researchers (e.g. Bieber and Martens, 2011; 

Fulge et al., 2016) arguing the consequences of PISA in terms of bringing 

policy convergence. Rather, as interview data show, these initiatives pay 

attention to addressing not only the issues identified in PISA but also those 

identified in domestic examinations. These findings suggest that PISA’s  

impact on students’ learning is negotiated by the particular interests of local 

educational policymakers (Pons, 2012; Rautalin et al., 2019). 

However, the local institutional capacity of assessment in terms of analysing 

and interpreting PISA data restrains the range and depth of the use of PISA 

in the local context. This also moderates PISA’s impact on students’ learning. 

According to literature (e.g. Breakspear, 2012; Lockheed, 2013), at national 

level, participation in PISA has built and developed national capacity of 

assessment in some participating education systems. Nevertheless, at the 

local area, it seems that resources in relation to this kind of capacity are not 

yet widely accessible and sufficient for the local consumers of PISA data. 

For example, the local PISA data consumers perceived the gender 

difference in favour of boys in PISA mathematics performance, simply based 

on the comparison of mean scores which are available from the local results 

report (see Section 5.1.1.1). However, further analysis of PISA data 

uncovered that mean scores obscure some important factors accounting for 

the gender difference (see Section 5.3.2). As reflected by the local 

educational official (see Section 5.1.5), although local educational 

policymakers have the desire to deepen the use of “PISA knowledge for 

learning” (Pons, 2012), the lack of expertise in analysing, interpreting and 

translating PISA data causes confusion when they try seeking insights from 

PISA for informing solutions to local educational problems. As suggested by 

Pons (2012), domestic expertise is one of the factors influencing the 

translation of PISA knowledge. This has echoes in my research. Due to 

limited technical and analytical capacity of assessment, the local educational 

policymakers greatly made use of local expertise and rich knowledge in 

teaching practices for shaping the initiatives. Since the evidence is drawn 

not only from PISA but also local teaching practices, the application of 

solutions is situated in the specific local context, which is not 

decontextualised as argued by some researchers (Gillis et al., 2016). 

 



176 
 

 

 

6.2.2 Factors in school context 

At the microsystem level, when the local PISA-motivated initiatives are put 

into practice in school settings through school-level implementation, the 

impact of these initiatives on students' learning is further contextualised in 

the practices in schools’ specific settings. Braun et al. (2011) have proposed 

that the process of policy enactment involves recontextualisation with 

situated contexts in schools and classrooms, since the environments where 

policies are enacted may be different in resources, leadership, and 

challenges in teaching and learning. As my research findings (see Section 

5.1.3) reveal, subject to available resources such as staff and budget in 

schools and schools’ own policies, the school implementation of the local 

PISA-motivated initiatives varies across schools. In the school settings, 

these initiatives are adapted to some extent to fit the specific situations. For 

example, to encourage students’ reading, reading teachers are specifically 

assigned in some schools (e.g. School 2); while in other schools (e.g. School 

1), the reading course is led by a Chinese teacher due to limited teaching 

staff. As suggested by Rautalin et al. (2019), schools have their own 

interpretation of the local PISA-motivated policy initiatives, and adapt these 

policies according to their own particular interests in practice. For example, 

some schools (e.g. School 3) set the reading course for students in 7th grade 

which is the first year of lower-secondary education, while the corresponding 

local policy actually targets students in 8th grade. These findings are 

consistent with literature (Braun et al., 2010; Braun et al., 2011) that, rather 

than the “implementation” of PISA-motivated initiatives, this is “policy 

enactment”, in which policies are translated and interpreted by various policy 

actors such as school leaders and teachers in school settings. 

The findings suggest that, among the factors at school level, teachers play a 

crucial role as a key agent bringing PISA’s impact to students’ learning in 

classrooms, which has resonance in Spillane (1999). Spillane (1999, p.144) 

proposes that teachers are “the final policy brokers”. For the local PISA-

motivated initiatives, especially mathematics and science initiatives which 

aim to improve learning through improving teaching, the degree of their 

impact on students’ learning substantially relies on the changes in teaching. 

In this case, as suggested by Cohen and Ball (1990), teachers are targets as 

well as agents of changes. Consistent with McLaughlin (1990), the current 

research found that this process greatly depends on teachers’ capacity and 

will of changing their teaching practices in response to the policies and 
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initiatives. To some extent, teachers’ capacity and will in this respect are 

built based on their understanding and perceptions of the PISA-motivated 

initiatives, which are subject to the degree of teachers’ involvement in these 

initiatives. As interview data show (see Section 5.1.3 and Section 5.2.1.3), 

for the mathematics teachers who were key members of the PISA-motivated 

mathematics project and even participated in PISA coding (i.e. scoring) (e.g. 

Mobai, Mingyi), they have relatively deep understanding of PISA concepts, 

and have been intentionally translating the concepts meaningful for them 

into their own teaching practices. PISA’s impact on students’ learning may 

be more explicit in these teachers’ classrooms. For those (e.g. Wenting, 

Yunlian) who were only marginally involved in a small part of these initiatives 

or only exposed to PISA concepts in an unconscious way (e.g. attending a 

demonstration lesson led by the mathematics project), their teaching and 

their students’ learning may be impacted by PISA progressively and 

unconsciously. This evidences the suggestion proposed by Carvalho (2014) 

that policy-brokers’ proximity-distance regarding PISA framework in terms of 

their theoretical and methodological knowledge can influence the degree of 

PISA’s impact. It is also consistent with washback hypotheses proposed by 

Alderson and Wall (1993) that a test may have washback effects for some 

teachers and some learners but not others.  

Although the local PISA-motivated initiatives are adapted to some extent in 

the school settings, it seems that school-level practitioners tend to 

endeavour to enact the initiatives which have high stakes attached. As 

interview data show (see Section 5.1.3), in some schools (e.g. School 4), the 

instruction time for practical reading as required by the local policy is 

reduced and even not allocated in the reading course as required by the 

local policy, there is still time specifically used for instruction in this kind of 

reading, since students have to attend the reading examination. This is 

consistent with Maguire et al. (2015) that policy types and power are in 

relation to policy enactment, and would make the process of enacting policy 

in schools unstable. From the perspective of the mechanism of washback, 

this is also in line with one of the hypotheses proposed by Alderson and Wall 

(1993, p.120-121), that is, “tests that have important consequences will have 

washback”. With the motivation of obtaining good performance in the 

reading examination, it seems that practical reading has been added into the 

content of teaching and learning in lower secondary schools, even though in 
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some schools the policy-intended time for teaching this type of reading is 

compressed. 

6.2.3 Factors in interconnection between school context and 

home context 

PISA’s impact on students’ learning is also influenced by the interconnection 

between school settings and home settings in which parents play a role. This 

is consistent with the ecological systems theory that in mesosystems, that is, 

transitions between different micro systems (i.e. school, home) matter for 

students’ learning (Bronfenbrenner, 1979). It has been recognised that this 

respect is worth investigation yet underresearched in the studies on 

washback effect (Bailey, 1999). As previously presented in the conceptual 

framework (see Section 3.6), neither Hughes’ washback model (1993, cited 

in Bailey, 1996, p.262) nor the washback hypotheses proposed by Alderson 

and Wall (1993) include parents as one type of participants in washback. 

Although my research does not particularly look at parents’ perceptions 

about PISA and PISA’s impact on students’ learning, inspired by the 

conceptual framework which employs ecological systems theory 

(Bronfenbrenner, 1979) as one of the theoretical lenses, factors in the 

mesosystem are identified from data analysis. Interviews with local-level and 

school-level interviewees (RL, Schl5-R) confirm that the interactions 

between parents and schools exert influence on students’ learning during 

the process of school enactment of PISA-motivated initiatives. Specifically, 

parents’ perceptions of PISA-motivated initiatives mediate PISA’ impact 

through school-level enactment of these initiatives. It seems that for the 

initiatives enacted at schools which are of high value for parents, for 

example, whole-book reading, students are more likely encouraged and 

supported by their parents to engage in these initiatives at schools or even 

similar activities at home. In this case, parents’ role would enhance PISA’ 

impact on students’ learning. Otherwise, it may impede this impact. By 

making use of this point, as the interview data show (see Section 5.1.4.3), 

school enactment of some of the PISA-motivated initiatives (especially 

reading initiatives) have been intentionally involving parents and informing 

parents about the meaning and value of these initiatives for students’ 

development. Meanwhile, parents’ perceptions of these initiatives are also 

related to the factors in the macrosystem, that is, national education context, 

which I will discuss below. 
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6.2.4 Factors in national education context 

PISA’s impact on students’ learning is also mediated by national education 

contextual factors, especially national high-stakes examinations and national 

curriculum, to which high value is attached by all the participants situated in 

various contextual layers in PISA’s impact in the local area, as shown in 

Figure 6.1.  

According to the ecological systems theory (Bronfenbrenner, 1979), all the 

factors in the lower-order systems as discussed above are embedded in the 

macrosystem, that is, national education system, and would have some 

consistencies which exist in the system. Bachman and Palmer (1996) 

suggest that the goals and values of the educational system would mediate 

the washback of a test. Consistent with these theories, my research findings 

reveal that, interviewees, either at the local administrative level or school 

level, are consistently concerned with the content and requirements 

specified in the syllabus of domestic high-stakes examinations and national 

curriculum. The interconnections between national education context and 

the lower-order systems mediate PISA’s impact on students’ learning in 

terms of influencing the formation as well as the school enactment of the 

local PISA-motivated initiatives. 

As interview data show (see Section 5.1.4), specifically, at local level, the 

launch and formation of the local PISA-motivated initiatives have taken into 

consideration developing students’ knowledge and skills which are required 

by domestic high-stakes examinations and national curriculum. Moving to 

school settings, meeting requirements of these examinations and curriculum 

is prioritised in developing students. The reforms in national education 

context (see Section 2.2 and 2.3) and the literature on the use and impact of 

PISA at national level in China (Wang and Tong, 2015; Zhao, 2017) indicate 

that, to some extent, national high-stakes examinations and curriculum tend 

to be convergent with some PISA concepts. According to interviewees, 

these changes have also been recognised by school-level practitioners (see 

Section 5.2.3). Amongst the local PISA-motivated initiatives or the concepts 

underpinned, those perceived to be in line with the trend in national 

education context are of priority for school-level practitioners, and are 

therefore enacted relatively well. Confirming Carvalho (2014), this suggests 

that domestic on-going reforms on education assessment system and 

national curriculum can influence the impact of PISA. According to the 

washback hypotheses (Alderson and Wall, 1993), tests having important 
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consequences will have washback effect on teaching practice, while those 

having no significant consequences will have no such effect. This is reflected 

in the influence of national contextual factors on PISA’s impact on student 

learning. Since PISA is not a high-stakes assessment for teachers, as 

perceived by interviewees (e.g. SchL6), teachers may not necessarily notice 

PISA or actively translate its concepts in teaching practices (see Section 

5.2.1.3). However, teachers consistently pay high attention to the concepts 

embedded in national high-stakes examinations and the curriculum content 

covered by high-stakes examinations (see Section 2.3 and Section 5.1.4). 

For those initiatives or proposed concepts, for example, increasing students’ 

exposure to whole-book reading and contextualising problems, the factors in 

the national education context facilitate school enactment with regard to 

these aspects. However, for those not explicitly in relation to high-stakes 

examinations and national curriculum, they would not attract equal attention 

during the process of school enactment. These suggest that PISA-motivated 

initiatives are selected and filtered in school enactment under the mediation 

effect of national education context. PISA’s impact on students’ learning is 

therefore enhanced or diluted to some extent, depending on the strength of 

their echo in national education context. This is also reflected in the 

mesosystem. The local policymakers even make use of the washback effect 

of national high-stakes examinations on parents by encouraging schools to 

involve parents in school enactment of some of the initiatives. As 

interviewees (e.g. RL, SchL5-R) reported, under the influence of the national 

education context, parents have tended to perceive that encouraging their 

children to read is helpful for children’s development and their performance 

in high-stakes examinations. In turn, as an important role in the transitions 

between school settings and home settings for students, parents facilitate 

school enactment of the corresponding initiatives with this perception and 

attitude. 

Although it seems that national assessments and curriculum have been 

manifesting some convergence with PISA concepts, which enhance PISA’s 

impact on students’ learning in the local context in related respects, it is also 

important to note that domestic knowledge or cultural traditions, for example, 

promoting whole-book reading, especially reading of classics, also have 

strong power influencing local educational policymaking and the priority in 

teaching practices. This is consistent with the suggestion of Michel (2017) 
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that domestic traditions could limit the degree of policy convergence brought 

by PISA. 

6.3 PISA’s impact on student’s mathematics learning 

outcomes 

In this section, I will discuss in detail PISA’s impact on the outcomes of 

students’ mathematics learning by pooling qualitative as well as quantitative 

findings. According to Hughes’ washback model, the actions taken by 

participants of test washback will influence the process of students’ learning 

at schools which will then influence students’ learning outcomes (Hughes, 

1993, cited in Bailey, 1996). For mathematics, the subject which is 

particularly focused in this research, as the qualitative findings (see Section 

5.2) of my research show, it is perceived that, to some extent, PISA and 

PISA-motivated initiatives have been changing learning content and 

teaching practices which in turn affect what and how students learn at 

schools, and contribute to the improvement of students’ learning outcomes. 

The local educational policymakers used PISA results and domestic 

resources (e.g. students’ performance in Zhongkao and Gaokao, classroom 

observation) as evidence justifying their perceptions. In terms of some 

aspects, their perceptions have alignment with PISA data, as the quantitative 

findings suggest. In the following, I will first synthesise the findings of the two 

strands, and discuss PISA’s impact on the students’ mathematics learning 

outcomes based on the synthesised evidence. 

6.3.1 Synthesising qualitative findings about PISA’s impact on 

mathematics learning with quantitative findings 

To understand and interpret PISA’s practical impact on students’ 

mathematics learning outcomes, qualitative findings about the perceived 

impact of PISA on students’ mathematics learning (see Section 5.2) and 

quantitative findings about students’ performance trends and explanatory 

factors (see Section 5.3) were synthesised. In the synthesis process, the 

technique of PIP (Johnson et al., 2019) was employed. It allows for 

identifying the consistency and contradiction between what people perceived 

and what PISA data tell, and also for expanding the understanding of local 

educational policymakers’ and practitioners’ interpretation of local results in 

PISA (Johnson et al., 2019). Under this technique, categories identified from 

each of these two strands are listed, matched, checked, based on which the 
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synthesised themes are then built. Qualitative data extracts or quantitative 

data results are also listed for demonstrating the qualitative or quantitative 

categories. If there are no matching categories, the boxes are left as “---”. 

Table 6.1 below displays the process of synthesising the focused part of 

findings as presented in Section 5.2 and Section 5.3. The following 

discussion on the synthesised findings are based on the themes built with 

the PIP technique.
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Table 6.1  Pillar integration process 

QUAL data QUAL categories Pillar building themes QUAN categories QUAN data 

“Intuitively, seen from PISA results, after we 
launched this (reading) project, … 
Moreover, performance in the other two 
subjects also had improvement.” (Local 
educational official) (see Section 5.2.2.2.1) 

“(The mathematics project) rather has 
impact. … the PISA 2015 result compared 
to 2012 at least indicates that we have 
stood stably on that level. … Maintaining 
the relatively high level at least suggests 
that Fangshan’s achievement is not a flash 
in the pan.” (Local educational official) (see 
Section 5.2.2.2.2) 

Perceived impact on 
students’ mathematics 
cognitive learning outcomes 
in PISA 

The improvement of 
mathematics 
performance which 
suggests the impact of 
PISA-motivated initiatives 

  

Mathematics 
performance trend (PISA 
2009 China Trial, PISA 
2012 China Trial, PISA 
2015) 

Trend in mathematics 
mean score: 536-580-566 
(see Table 5.2 in Section 
5.3.1) 

Adjusted trend in 
mathematics mean score: 
542-561-566 (see Table 
5.3 in Section 5.3.1) 

Trends in percentages of 
mathematics high-
achievers and low-
achievers (see Figure 5.1 
in Section 5.3.1) 

Adjusted trends in 
percentages of 
mathematics high-
achievers and low-
achievers (see Figure 5.2 
in Section 5.3.1) 

“Of course in our own domestic 
examinations, students’ all aspects of 
abilities also have improved.” (Local 
educational official) (see Section 5.2.2.2.1) 

Perceived impact on 
students’ mathematics 
cognitive learning outcomes 
in domestic high-stakes 
examinations 

 ---  --- 
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Table 6.1  Pillar integration process (continued) 

QUAL data QUAL categories Pillar building themes QUAN categories QUAN data 

“… after we launched this (reading) 
project, … PISA-style reading highlights 
information collection and processing from 
various texts. Therefore, it is actually 
helpful for (learning in) other subjects as 
well. Comparing (the performance in) PISA 
2012 with (that in) PISA 2009, the 
improvement is very obvious. This should 
be the most persuasive evidence” (Local 
educational official) (see Section 5.2.2.2.1) 

Increasing students’ 
exposure to reading 

Factors associated with 
mathematics 
performance: cognitive 
outcomes-reading 

Reading performance has 
significant effect on 
mathematics 
performance 

βReading=0.905, p<0.001 
(see Model 4 in Table 5.5 
in Section 5.3.2) 

“Probably it is because years ago 
Fangshan had been promoting reading 
literacy, and (mathematics) teachers’ 
conception has been advanced.” (Yunlian) 
(see Section 5.2.2.2.1) 

Highlighting mathematics-
related reading 

“engages students in activities as much as 
possible which allow them to apply 
mathematics knowledge to real life” 
(Zhushan) (see Section 5.2.1.2.1) 

Highlighting applied 
mathematics 

Factors associated with 
mathematics performance: 
OTL-exposure to applied 
mathematics problems 

Students’ exposure to 
applied mathematics had 
no significant effect on 
mathematics performance 

β
EXAPPLM

=-6.792, p=0.196 

(see Model 2 in Table 5.5 
in Section 5.3.2) 

“When designing a lesson, they used to 
think about how to give a wonderful 
lecture. … Now they think about how to 
design it to allow the content accessible to 
more of their students. ” (ML) (see Section 
5.2.1.1.1) 

Teaching has been 
transformed to highlight 
student orientation and 
cognitive activation 

Factors associated with 
mathematics performance: 
teaching practices and 
quality (student-oriented 
approach and cognitive 
activation) 

Student-orientated 
mathematics teaching 
approach had no 
significant effect on 
mathematics performance 

β
TCHBEHSO

=-7.300, p=0.122 

(see Model 2 in Table 5.5 
in Section 5.3.2) 

“For example, to deliver the instruction in 
the application of trigonometric functions, I 
asked students to find resources. They 
then gave a presentation within five 
minutes.” (Mingyi) (see Section 5.2.1.1.1) 

Teaching has been 
transformed to highlight 
student orientation and 
cognitive activation 

Cognitive activation in 
mathematics teaching had 
positive effect on 
mathematics performance 
at the border line of 0.05 
significance level 

β
ANCCOGACT

=14.861, 

p=0.055 
(see Model 2 in Table 5.5 
in Section 5.3.2) 
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Table 6.1  Pillar integration process (continued) 

QUAL data QUAL categories Pillar building themes QUAN categories QUAN data 

 ---  ---  

Teacher support had 
significant effect on 
mathematics performance 

β
TEACHSUP

=11.070, p<0.05 

(see Model 2 in Table 5.5 
in Section 5.3.2) 

“During the presentation, students could 
confidently write down formulas, concepts 
or examples on the blackboard and give 
explanations, sometimes they even do not 
need a script”, “at least has a certain 
relationship (with the school’s initiatives 
stimulated by the local PISA-motivated 
mathematics project)” (SchL2) (see Section 
5.2.2.1.1) 

Perceived impact on 
students’ self-beliefs in 
learning mathematics 

Factors associated with 
mathematics performance: 
non-cognitive outcomes 
(self-beliefs, interest) 

Self-efficacy, self-concept, 
anxiety in learning 
mathematics had 
significant effects on 
mathematics performance 

β
MATHEFF

=16.770, p<0.001 

β
ANCSCMAT

=15.315, p<0.01 

β
ANXMAT

=-10.892, p<0.01 

(see Model 3 in Table 5.5 
in Section 5.3.2) 

“Through various activities, students’ 
interest in learning has been stimulated. 
They are willing to learn (mathematics)” 
(SchL1) (see Section 5.2.2.1.2) 

Perceived impact on 
students’ interest in learning 
mathematics  

Interest in learning 
mathematics had no 
significant effect on 
mathematics performance 

β
ANCINTMAT

=3.659, p=0.708 

(see Model 3 in Table 5.5 
in Section 5.3.2) 

“Through the lead of our project in addition 
to the implementation of the new 
curriculum, the changes of teachers are 
considerable, indeed considerable.” (ML) 
(see Section 5.2.3) 

“I think (high-stakes) examinations still act 
as a director. How they assess (students) 
determines how teachers teach.” (SchL1) 
(see Section 5.2.3) 

National education context 
moderates the effect of PISA 
and PISA-motivated 
initiatives on mathematics 
learning 

  

  --- --- 
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6.3.2 The local mathematics performance has been improved 

The synthesised findings from qualitative and quantitative data indicate that, to 

some extent, with the influence of PISA-motivated initiatives, Fangshan 

students’ mathematics performance has been improved. The increased 

performance trends across PISA cycles are consistently considered by the 

local interviewees (i.e. the local official, RL, ML) as the explicit evidence 

suggesting the PISA-motivated initiatives’ practical impact on students’ 

mathematics performance. As reported by them, in terms of scores, Fangshan 

students’ performance, including that in mathematics, has made great 

improvement from PISA 2009 China Trial to PISA 2012 China Trial. By 

comparing Fangshan’s performance with that of other participants in PISA 2015, 

they believed that Fangshan’ performance remains high in PISA 2015. 

Quantitative analysis of PISA data confirm these perceptions, but also reveal 

the limitations with regard to their understanding and interpretation of local 

PISA results. As the analysis on observed trends in mean performance shows 

(see Table 5.2 in Section 5.3.1), from PISA 2009 China Trial to PISA 2012 

China Trial, Fangshan students’ mathematics performance had a considerable 

improvement (536 versus 580). Consistent with what ML stated, despite that 

PISA 2015 data show that the score of Fangshan academic school students 

dropped to 566, the overall mathematics performance of Fangshan is still much 

higher than the international benchmark, that is, average mean score of OECD 

countries (490) in that cycle (OECD, 2014b). Perhaps because of the mixed 

picture of the observed trends in performance, the local educational 

policymakers justified the effects of the local PISA-motivated initiatives in an 

arguable way by comparing its local performance with other systems rather 

than its own trends in the mathematics scores over the three PISA cycles. 

Researchers found that the changes in student population composition in age, 

gender, and educational level over cycles can be influential for interpreting 

trends in performance (Aloisi and Tymms, 2017; Melkonian and 

Areepattamannil, 2018). Echoing this, my quantitative analysis adjusting for 

these changes over the three cycles of PISA do find the difference between the 

adjusted scores and the observed scores. The adjusted trends clearly suggest 

the continuous improvement of students’ mathematics performance in 

Fangshan from PISA 2009 China Trial to PISA 2015 (542 – 561 – 566) (see 

Table 5.3 in Section 5.3.1). The adjusted trends in the percentages of 

mathematics high-achievers and low-achievers further indicate the 

performance improvement (see Figure 5.2 in Section 5.3.1). However, the 
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qualitative findings (see Section 5.2.2.2) based on interview data do not provide 

evidence suggesting that the local educational policymakers had realised the 

importance of the changes in student population demographic characteristics 

(e.g. age, gender, educational level) for interpreting the trends of students’ 

performance. One reason explaining their unawareness of this point would be 

the limited assessment capacity in analysing and interpreting data in the local 

area, which has been reflected by the local educational official, as I discussed 

in Section 6.2.1. The unawareness of adjusted trends also suggests that in 

delivering PISA results to national and local contexts, some important 

information for appropriately interpreting the results are not sufficiently 

circulated or are even omitted. Although in PISA international results reports, 

students’ performance adjusted for demographic changes (e.g. age, gender) in 

target student population has started to be reported since PISA 2012 (OECD, 

2014b; 2016a), the importance of interpreting performance trends with the 

consideration of the demographic changes is far from sufficiently underlined in 

the reports. It is not uncommon to be neglected by general users of PISA data, 

considering the content about adjusted trends is only a small piece embedded 

in hundreds of pages of the report. As to Fangshan’s local results reports, 

according to my knowledge, it was composed by the PISA national team, 

mainly describing the key results of the local PISA data, while content about 

adjusted trends is not included. 

6.3.3 The factors contributing to the improvement of mathematics 

performance 

Interviewees perceived that, to some extent, both PISA-motivated reading 

initiatives and mathematics initiatives are linked to the improvement of students’ 

mathematics performance. They considered that the initiatives conducted by 

these projects had been gradually influencing the process of teaching and 

learning by changing teaching practices and learning content, which 

subsequently influences the non-cognitive (e.g. self-beliefs, interest) and 

cognitive learning outcomes (i.e. mathematics achievement). Those identified 

perceptions of the local education policymakers and practitioners are largely 

supported by what I found from PISA data. In the following, I will discuss the 

factors embedded in the PISA-motivated initiatives that interviewees perceived 

to have contribution to the improvement of students’ mathematics performance, 

and to what extent they are supported by PISA data. 
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6.3.3.1 Increasing students’ exposure to reading 

The interview data (see Section 5.2.2.2.1) show that local educational 

policymakers believed that the local initiatives promoting reading has had 

contribution to the improvement of mathematics performance. The reading 

project, in which PISA-style reading is promoted, is the first and only PISA-

motivated project in Fangshan launched between the administration of PISA 

2009 China Trial and PISA 2012 China Trial. The “very obvious” “improvement” 

shown not only in reading but also in mathematics and science from PISA 2009 

to PISA 2012 is considered by the local educational official as “the most 

persuasive evidence” suggesting the positive effect of promoting students’ 

reading ability, which is the main initiative of the PISA-motivated reading project. 

Although it is admitted by interviewees (e.g. local education official, RL) that it 

is hard to quantify the contribution of the reading project for the improvement of 

mathematics performance, they believed that the reading project “definitely” 

facilitated that improvement. Besides the perceived influence of the reading 

project, mathematics teachers have gradually had higher awareness of the 

importance of reading for mathematics problem solving. As I discussed before 

(see Section 2.3, 3.3.1, 6.2.4), inspired by PISA, the ongoing reforms of 

domestic high-stakes examinations tend to emphasise the employment of 

contextualised mathematics problems. The convergence between these 

reforms and the local initiatives in this respect have strengthened its influence 

on teaching practices. As school-level interviewees (e.g. SchL1, Yunlian) 

perceived, under this influence, reading has been gradually valued by 

mathematics teachers in their teaching practices, since teachers perceive that 

reading ability can help for comprehending mathematics problems, especially 

those with relatively high reading demands. Some schools even have had their 

own policies promoting mathematics-related reading within their schools (e.g. 

School 2). With these initiatives, it is reasonable to assume that students in 

Fangshan tend to have more exposure to the PISA-style texts of problems, and 

have more opportunities to practice and develop their ability of comprehending 

this type of texts.  

Interviewees’ perceptions regarding the influence of initiatives promoting 

students’ reading ability on mathematics performance are confirmed by the 

quantitative results of multilevel modelling with PISA data, which show 

significant association between students’ reading performance and 

mathematics performance (βreading=0.905, p<0.001). The consistent findings in 

these two strands of data analyses also coordinate with a number of studies. 
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PISA mathematics tasks which typically employ word problems are known as 

having relatively high reading demands (Wu, 2010). For solving this type of 

mathematics problems, researchers suggest that problem comprehension is a 

crucial process (Mayer, 1986; Boonen et al., 2013; Boonen et al., 2016; Fuchs 

et al., 2016), in which students often make errors (Lewis and Mayer, 1987). The 

relatively long text (Mullis et al., 2013; Walkington et al., 2017) and linguistic-

semantic factors underlining the text (van der Schoot et al., 2009; LeFevre et 

al., 2010) may hinder students’ understanding of problems. Although the result 

of my research based on the analysis of PISA data still cannot quantify the 

extent to which the local PISA-motivated reading initiatives have contributed to 

the improvement of mathematics performance over the three PISA cycles, it 

does show that reading ability explains some variation in mathematics 

performance. By jointly looking at both the qualitative and quantitative results, it 

seems plausible to suggest that the local reading initiatives have had some 

impact on students’ mathematics achievement. Moreover, this impact has been 

facilitated and strengthened with the influence of the ongoing reforms in 

domestic high-stakes examinations which have begun to have increased 

reading demands. 

6.3.3.2 Increasing students’ exposure to applied mathematics problems 

Another change in the content of student mathematics learning at schools, as 

suggested by qualitative findings, is increasing students’ exposure to applied 

mathematics problems embedded in real-life contexts. According to interview 

data, interviewees reported that under the influence of PISA-motivated 

mathematics project, mathematics teachers had started to have the awareness 

of developing students’ ability of applying mathematics knowledge to solving 

real-life problems in their teaching practices. They perceived that these 

changes have been gradually increasing students’ self-beliefs and interest in 

learning mathematics, which then contribute to improving their mathematics 

performance. These perceptions concur with Schmidt et al., (2001) and 

Schmidt and Maier (2009) who suggest that the OTL, that is, students’ content 

exposure, is related to students’ learning at schools. However, these 

perceptions do not have echoes in quantitative results. Multilevel analysis 

results show that students’ experience with applied mathematics was not 

significantly associated with mathematics performance (βEXAPPLM=-6.792, 

p=0.196). The inconsistent results between qualitative data and quantitative 

data may suggest more complex rather than linear relationships between the 

exposure to applied mathematics and the performance in mathematics. The 
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international results reports of PISA have found curvilinear relationships 

between them across education systems that mathematics performance 

increases along with more exposure to applied mathematics and then after a 

certain point it decreases (OECD, 2014b). As Schmidt and Burroughs (2015) 

suggest, regarding the employment of applied mathematics in teaching 

practices, “more is not necessarily better” (p.31). Actually, this point has been 

noted by some school-level practitioners (e.g. Mingyi) that, when embracing 

PISA concepts and translating them in practices, it is still important to keep 

some traditionally-focused contents in teaching (see Section 5.1.5). 

6.3.3.3 Increasing use of student-oriented teaching approach and 

cognitive activation 

Changes in teaching practices and instructional quality in terms of increasing 

the employment of student-oriented teaching approach and cognitive activation 

activities in classrooms were also perceived by local educational policymakers 

as factors which contribute to improving students’ mathematics performance. At 

school level, these changes were also commonly and consistently reported by 

mathematics teacher interviewees. Moving to quantitative findings, however, 

student-oriented teaching had no significant effect on mathematics 

performance with a negative coefficient (βTCHBEHSO=-7.300, p=0.122), while 

cognitive activation was positively associated with mathematics performance at 

the border line of 0.05 significance level (βANCCOGACT=14.861, p=0.055). 

Regarding the effects of student-oriented teaching approach and cognitive 

activation on mathematics performance, literature (e.g. Caro et al., 2016; Yi and 

Lee, 2017; Demir, 2018), as reviewed previously, have shown inconsistent 

results (see Section 3.4.2.2). In terms of student orientation, Demir (2018) 

found negative effect of student-oriented teaching practices on students’ PISA 

mathematics performance in Turkey, while Caro et al (2016) found that the 

relationships between this factor and mathematics performance are 

inconsistent across education systems. The inconsistent relationships as 

revealed by the findings of these previous studies and the merged results of my 

research support Cuban’s (1983) view that it is hard to evaluate the effect of a 

specific teaching approach on students’ performance. They also indicate the 

need of critical interpretation of the effectiveness of student-oriented teaching 

practices. Its effectiveness can be differential for students of different 

characteristics and learning strategies and in different contexts (Caro et al., 

2016). Since PISA has limitations in portraying actual teaching practices in 

classroom (Feniger and Lefstein, 2014), it would be problematic to deny 
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interviewees’ perception about the effect of this kind of teaching practices 

simply with PISA data-based evidence. However, to claim that the use of 

student-oriented teaching approach improves students’ performance, which 

was perceived by local educational policymakers, further investigation on how 

this approach is practiced in specific classroom settings may be needed before 

making that conclusion.  

As to cognitive activation, the synthesised findings of my research are in line 

with Yi and Lee’s (2017) and Demir’s (2018) studies which suggest its positive 

effects on mathematics performance in some other contexts. However, Caro et 

al. (2016) argue that their relationships are curvilinear. Researchers argue that 

it is problematic to use a single indicator for the complex construct of cognitive 

activation (as PISA does) to predict student performance, since cognitive 

activation can be different in different types of lessons (e.g. introduction lessons 

versus practice lessons), and is subject to the content of lessons and how it is 

implemented (Praetorius et al., 2014). Another point of concern is that, as 

stated by the OECD (2010), PISA assesses cumulative student learning 

outcomes; however, the measures of cognitive activation employed in PISA 

student questionnaire ask “Thinking about the mathematics teacher that taught 

your last mathematics class: How often does each of the following happen” 

(OECD, 2013a, p.238). Hence, considering the complexity of this construct and 

the limitations in PISA data, further investigation is still needed to explore the 

impact of cognitive activation on student performance. 

6.3.3.4 Enhancing self-beliefs and interest 

Along with the changes in the process of teaching and learning at schools, 

interviewees perceived that non-cognitive learning outcomes in terms of self-

beliefs and interest in mathematics learning had been increasing, which were 

considered by interviewees to be crucial for students’ mathematics 

performance. The importance of these factors for mathematics performance 

have been discussed in a range of studies (e.g. Hembree, 1990; Bandura, 

1992; Pajares and Miller, 1994; Bandura, 1997; Ryan and Deci, 2009; Lee and 

Stankov, 2018). In terms of the effect of self-beliefs, the qualitative findings of 

my research in this respect are confirmed by the quantitative analysis on the 

relationships between these non-cognitive outcomes factors and mathematics 

performance. As shown in the multilevel modelling results, both students’ self-

efficacy and self-concept in mathematics learning had positive association with 

mathematics performance, while anxiety about mathematics was negatively 

related with performance in this domain. The quantitative findings are in line 
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with the findings based on PISA data in other contexts (Lee and Stankov, 2013; 

OECD, 2013d; Şahin and Yıldırım, 2016; Cheung et al., 2018; Lee and Stankov, 

2018). Although for East Asian areas such as Shanghai-China, Hong Kong-

China, Macao-China, Chinese Taipei, Japan and Korean, the contradictory 

results of students’ self-concept and their mathematics performance are 

reported in some studies (OECD, 2004; Ho, 2009; OECD, 2013d), researchers 

argue that it might be explained by the “Big-Fish-Little-Pond effect” (Marsh and 

Parker, 1984; Marsh et al., 2008) or response styles on Likert-scales which are 

used for measuring self-concept (Cheung et al, 2018). The multilevel modelling 

in my research, employing the anchored indicator of self-concept which 

adjusted for this potential influence on students’ responses, reveals the positive 

effect of self-concept on mathematics performance. The consistency between 

qualitative and quantitative findings in terms of the effects of self-beliefs 

suggests that PISA-motivated initiatives may have had impact on students’ 

mathematics performance through the increased self-beliefs in mathematics 

learning, if these initiatives do have increased students’ self-beliefs as 

perceived by interviewees. For interest in learning mathematics, the analysis of 

Fangshan PISA data tells a story different from qualitative finding. Multilevel 

modelling analysis shows that it had no significant relationship with 

mathematics performance. This is aligned with that observed in other East 

Asian areas such as Shanghai-China, Hong Kong-China, Chinese Taipei and 

Singapore (OECD, 2013d). Unlike self-concept, interest in learning 

mathematics does not have a corresponding anchored indicator in PISA 

database. Therefore, it is not clear whether this result can be explained to 

some extent by response-styles. The inconsistency between qualitative and 

quantitative findings in this respect indicates that further investigation on the 

relationship between learning interest and mathematics performance may be 

needed. 

In summary, the findings synthesised from both qualitative and quantitative 

data strands with the PIP approach provides me different lenses to understand 

the topic of interest. On the one hand, with deep discussion with interviewees, 

some important themes are identified from interview data, which are not 

captured by the analyses of Fangshan PISA data. For example, the effects of 

national education contextual factors on students’ mathematics learning has 

been commonly and consistently reported by interviewees, while this important 

theme is even not covered in PISA assessment framework. On the other hand, 

employing PISA databases to further analyse the local performance, trends, 

and factors associated with the performance allows me to obtain clearer 



193 
 

 

 

understanding about the accuracy and appropriateness of local educational 

policymakers and practitioners’ interpretations about PISA results. In terms of 

the interpretation of performance trends in PISA, in addition to interviewees’ 

reported perception, deep analyses on Fangshan PISA data conducted in my 

research provide evidence of the limited capacity of analysing and interpreting 

PISA data in the local area. Synthesising the findings of these two data strands 

therefore further the understanding in this respect. The synthesised findings 

also provide extended evidence suggesting PISA’s impact on students’ learning. 

Because PISA is a cross-sectional study, one cannot claim causality simply 

from the association between factors and mathematics performance identified 

from quantitative analysis based on PISA databases. The factors statistically 

correlated with mathematics performance do not necessarily affect 

mathematics performance causally, since they might be proxies of some other 

constructs, or the causality relationships might be reversed. However, the 

interview data which show consistency with these quantitative findings provide 

some confidence to argue that, to some extent, students’ improvement in 

mathematics performance, as measured by PISA, is attributed to the local 

PISA-motivated initiatives with the influence of the underlined factors.  

6.4 Contributions of this research 

My research shows an detailed account of an empirical investigation on PISA’s 

impact on students’ learning, in which how that impact occurs has been 

analysed and evaluated. Through this research, contributions have been made 

in terms of adding to the body of knowledge of understanding PISA’s impact on 

students’ learning, providing insights into methodology for investigating the 

impact of influential ILSAs on educational practices, and extending related 

theories. The contributions to these aspects are discussed further in the 

following three subsections.  

6.4.1 Contributions to knowledge 

My research contributes to the body of knowledge of the impact of PISA in 

domestic contexts. Although discussion on this topic, particularly the impact of 

PISA on national policies, has been widely documented in a range of studies, 

my research extends the discussion by looking further into PISA’s practical 

impact on students’ learning in a local context, which is rarely addressed in 

extant literature (see Section 6.1). Moving from the theoretical debate and 

argumentation on PISA’s impact in terms of its global governance power on 

national education policies (e.g. Grek, 2009; Meyer and Benavot, 2013; Sellar 
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and Lingard, 2014; Sjøberg, 2015), and theoretical assumption of mediation 

effect of contextual factors on PISA’s impact (e.g. Carvalho, 2014; Carvalho 

and Costa, 2015; Tikly, 2015), the empirical investigation conducted in my 

research provides substantial evidence of how the impact actually occurs in the 

local context. The research findings depict how PISA data have been used and 

translated at policy level, and reveal how the use and translation of PISA data 

influence students’ learning through policy enactment in schools (see Section 

6.2). As found in my research, to some degree, PISA has been influencing 

students’ learning. However, not like that claimed by some researchers (e.g. 

Grek, 2009; Meyer and Benavot, 2013), its impact, which is subject to the 

mediation effects of various domestic factors and their interactions, appears to 

be not strong enough for governing the local education. My research also 

reveals the paradox that there is a strong desire and substantial initiatives of 

using PISA for informing local education policies and practices, while the local 

capacity of expertise in analysing, interpreting, and translating the data of 

complex assessment programmes (e.g. PISA) is limited. This is an important 

issue, considering that PISA would have increasing influence in local contexts 

along with the expanding participation of local areas and schools in its 

extension programme, PISA-based Test for Schools (Rutkowski, 2015; Lewis 

et al., 2016; Lewis, 2017). However, it is rarely discussed in literature. For this 

situation, my research suggests that working on technical and professional 

support for local PISA data consumers to appropriately interpret and translate 

PISA data into practices seems to be urgently needed. 

6.4.2 Contributions to methodology 

My research also has contributions to the methodology for investigating the 

impact of PISA or other influential ILSAs on educational practices in domestic 

contexts. It offers an innovative methodological approach which synthesised 

the theories about washback effect (Anderson and Walker, 1993; Hughes, 

1993, cited in Bailey, 1996) and the ecological systems theory (Bronfenbrenner, 

1979) as the theoretical underpinnings for investigating the impact of PISA. The 

theories about washback effect inform my mixed-methods research design, and 

the employment of the ecological systems theory supports the rationale to build 

the considerations of dynamic contextual factors into my research. The hybrid 

of these theories underpins well the analysis of what PISA’s impact is and how 

it occurs in practice with the consideration that various policy agents at different 

contextual levels may participate in and mediate the impact. Hence, it further 

provides the analytical framework for analysing data and interpreting findings. 
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One could argue that the employment of these theories in research is not 

uncommon, since in the fields such as language testing, developmental 

psychology, and education, there have been a range of studies using either 

washback effect or the ecological systems theory to underpin research design 

and discussion. However, to my knowledge, bringing together these two 

strands of theories is rarely seen in extant studies on the use and 

consequences of PISA or other influential ILSAs. It is found that the term 

“washback effect” (e.g. Baird et al., 2011; Aloisi and Tymms, 2017) or “the 

ecological systems theory” (e.g. Tikly, 2015) has been referred to in some 

studies discussing the impact of PISA or ILSAs. However, it appears that none 

of them jointly use these theories to frame and underpin their research, and 

describe in detail how these theories inform their investigation and discussion. 

The conceptual framework employed in my research could provide insights into 

the design of future empirical research on examining the impact of PISA or 

other ILSAs on local and school policies and practices. 

6.4.3 Contributions to theories 

Based on the framework and my research findings, the mechanism of PISA’s 

impact on students’ learning in the local context, as conceptualised in my 

research (see Figure 6.1), further developed the theories about washback 

effect and the ecological systems theory. Adding to the trichotomy washback 

model proposed by Hughes (1993, cited in Bailey, 1996, p.262), the 

conceptualised mechanism of PISA’s impact on students’ learning suggests 

that besides the perceptions and actions of washback participants which 

subsequently affect student learning outcomes, the interconnections amongst 

these participants and their agencies also play an important role influencing 

PISA’s impact on student learning. Moreover, with the evidence of parents’ 

influence in the interconnections between school settings and home settings, it 

adds to Hughes’ washback model that parents can also be a type of 

participants involved in washback effect. Furthermore, complementing to the 

theories about washback, my research findings about PISA’s impact mediated 

by national high-stakes examinations indicate that, depending on the 

characteristics and significance of tests perceived by washback participants, 

the washback effect of one test can be strengthened or diluted by that of 

another test. In addition to these contributions, the conceptualised findings of 

my research also extends the ecological systems theory. As introduced before 

(see Section 3.6.2), in the ecological systems theory (Bronfenbrenner,1979), 

the outmost contextual layer for human development is macrosystem. It is 
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defined as consistencies exist in lower-order systems in terms of common 

culture, belief or ideology within a given society or social group 

(Bronfenbrenner,1979). The empirical evidence about PISA’s impact on 

students’ learning as identified in my research further indicates that the 

macrosytem can be expanded to the global scale, considering the “glocalisation” 

(Robertson, 1995) of the world. This theoretical contribution could shed light on 

the theoretical framework to be used for future empirical research on 

investigating the impact of PISA or other influential ILSA in local contexts in 

other education systems.  

6.5 Limitations of the research 

Despite the contributions of this research as outlined above, it is admitted that 

this research also has some limitations.  

6.5.1 Limitations in generalisation and transferability of findings 

This research employed interviews to investigate the use of PISA and the 

perceived impact of PISA on students’ learning in Fangshan local context. 

Although the interviews provide in-depth understanding in this respect, based 

on which the overall picture of how PISA’s impact occurs in this local area has 

been conceptualised, it is important to note that the findings of this research by 

no means suggest that, in Fangshan, PISA’s impact on students’ learning in 

each school and each classroom works exactly the same. To identify the extent 

to which PISA’s impact on students’ learning in a specific school setting and 

classroom setting, the conceptualised mechanism could be used as the 

framework for investigation, yet, as discussed before, the particular micro 

settings (e.g. schools) are crucial factors still meriting consideration. Fangshan 

was focused in my research. It would be problematic to generalise the research 

findings for understanding PISA’s impact in other local contexts in China, or 

directly transfer the findings to local contexts in other countries. Fangshan is a 

special case, since it is the only local area that had been continuously involved 

in PISA for three cycles. It is reasonable to assume that because of this 

experience, Fangshan had much more intensive exposure to PISA concepts 

than many other local areas. Moreover, in different local areas, the agents who 

might participate in the process of translating PISA data in local contexts and 

their activities would also vary. Therefore, the impact of PISA may not be 

necessarily manifested in other local contexts in China or other countries the 

same as that identified in Fangshan. However, the mechanism of PISA’s 

impact on students’ learning, as revealed in this research, indicates some 
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common factors that are worthy of consideration in investigating and 

understanding PISA’s impact in other contexts. 

6.5.2 Limitations in making causal inference 

The data employed in my research also restrain my ability to make causal 

inference based on research findings, since longitudinal data for examining the 

perceived improvement of student performance which is attributed to the local 

PISA-motivated initiatives are not available. As the local PISA-motivated 

initiatives were launched before the start of my PhD, it was not feasible to 

undertake a longitudinal study design in which one could employ pre-test and 

post-test to respectively collect data of students’ performance before and after 

the enactment of these initiatives to analyse the effect of these initiatives on 

students’ learning. Domestic longitudinal assessment data that could be used 

to achieve this aim are also not available. Therefore I chose to use PISA data 

to identify factors associated with students’ performance, and then matched 

and synthesised them with the perceived attributes of the local PISA-motivated 

initiatives to triangulate interviewees’ perception of the impact of PISA and 

related initiatives. The systhesised results from qualitative and quantitative data 

provide some evidence supporting that PISA has been gradually influencing 

students’ learning in the local area. However, to make a strong causation claim, 

further evidence is still needed. 

6.6 Summary 

This chapter has dicussed the key findings of this research (see Section 6.1, 

6.2, and 6.3). PISA has been explicitly used as a supplementary tool informing 

local education policymaking in Fangshan, with the local education 

policymakers’ recognition of the credibility of PISA measures and framework. 

Although “PISA shock” did not occur in Fangshan, PISA has directly motivated 

a number of local policy initiatives. The reading project is the response to the 

local results in PISA to address the students’ weaknesses identified, while the 

mathemactics project and the science project are mobilised by the local 

education policymakers’ appreciation of some of PISA concepts and their 

voluntary intentions of translating them into teaching to improve learning. The 

explicit links between PISA and these initiatives suggest that PISA is not used 

in this local area as “political rhetoric” which is the case in many national-level 

uses as documented in the literature. It has had substantial impact on the local 

education policymaking. Many of the initiatives appear to align with some 

concepts of PISA (e.g. practical reading, applied mathematics, contextualising 
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problems). However, additional considerations of addressing issues in teaching 

and learning identified from domestic recources and meeting the practical 

needs of teaching and learning are taken in shaping these initiatives. These 

initiatives worked closely with schools and teachers in seeking answers to 

improving teaching and learning based on the knowledge obtained from PISA 

and local teaching practices, rather than borrowing policies from elsewhere. 

Through the school implementation of these initiatives, PISA indirectly impacts 

students’ learning, with various contextual factors involved in negotiating how 

the impact occurs. Informed by the conceptual framework, this chapter 

conceptualised and discussed the mechanism of this impact. At local 

contextual level, PISA impacts students’ learning through informing and 

inspiring the local PISA-motivated initiatives which aim to address the issues 

identified in PISA and those identified in domestic resources to improve 

teaching and learning. PISA concepts and data are an important part of 

resources shaping many of these initiatives. However, local limited technical 

and analytic capacity of assessment constrains the width and depth of the local 

use of PISA in informing policymaking. The variation of school enactment of the 

initiatives suggests their impact is negotiated by school-level agents’ 

interpretation and translation, subject to school resources, policies, interests 

and needs. Teachers are the key agent for the initiatives focusing on improving 

learning through improving teaching practices. Their capacity and will to 

change their teaching practices in response to the policies initiatives, to some 

extent, are subject to the degree of their involvement in these initiatives. Hence, 

the intensity of the impact is different across teachers and students. PISA’s 

impact on students’ learning is also influenced by the interconnections between 

parents and schools, with parents’ engagement in the school implementation of 

some of the PISA-motivated initiatives. All these local-level, school-level, and 

school-home interconnection factors are influenced by national education 

context during the process of shaping and enacting the local PISA-motivated 

initiatives. Although recent reforms of national assessment and curriculum 

show some convergence with PISA concepts, cultural-specific contents and 

domestic traditions are still kept. Because of the significance of national high-

stakes examinations and national curriculum, which is not the case for PISA, 

the initiatives which have convergence with national high-stakes and curriculum 

are enacted better in schools, and tend to receive more support from parents. 

PISA’s impact on students’ learning is therefore enhanced or diluted, subject to 

the strength of the initiatives’ resonance with the factors in national education 

context. 
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The synthesis of qualitative and quantitative findings convinces stakeholders 

that, to some extent, PISA-motivated initiatives have improved Fangshan 

students’ mathematics performance. It also further reveals the challenges in 

using and interpreting PISA data faced by local PISA data consumers due to 

limited capacity in assessment. The consistent evidence obtained from both 

data strands suggests that the local initiatives increasing students’ exposure to 

reading are an important factor contributing to the improvement of students’ 

performance in PISA mathematics assessment which has relatively high 

reading demands. The inconsistent results as to the effect of initiatives 

increasing students’ opportunity to learn applied mathematics problems 

supports the caution on overuse of this type of problems in teaching. The 

synthesised results about the effectiveness of student-oriented teaching 

approach and cognitive activation indicate that these teaching practices’ 

contribution to students’ performance is arguable, and needs to be further 

investigated with considerations of characteristics of specific students and 

classes. However, students’ self-beliefs in learning mathematics, enhanced 

through these teaching practices,  foster the improvement of mathematics 

performance. 

Drawing on these key findings, this chapter has highlighted the research 

contributions to knowledge, methodology, and theories (see Section 6.4). 

Firstly, it adds to the knowledge about the impact of PISA on students’ learning 

in local context, and identified the factors in different contextual layers which 

negotiate the range and depth of the impact. It also uncovers the urgent needs 

of providing local PISA data consumers with technical and professional support 

for appropriate and efficient use of PISA in local context. Secondly, the mixed-

methods research design and contextual considerations of this research, which 

are underpinned by the conceptual framework weaving theories about 

washback and ecological systems theory, provide methodological insights into 

the design of future empirical investigation into the impact of PISA or other 

influential ILSAs in local context. Thirdly, this research also adds to the theories 

about washback effect regarding the participants involved in students’ learning, 

and extends the connotation of “macrosystems” as defined in the ecological 

systems theory. Since this research only focused on one local context and 

student-level longitudinal data are not available, limitations in generalisation 

and transferability of the research findings, and in making causal inference 

have also been pointed out in this chapter (see Section 6.5).  
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Chapter 7 Conclusion 

This research has investigated the use of PISA and the overall picture of the 

impact of PISA on students’ learning in the local area, Fangshan District of 

Beijing. It has revealed the mechanism of how the impact occurs with the 

negotiation of different contextual factors. Particularly focusing on the impact on 

mathematics learning, this research also investigated the perceived impact on 

the process of mathematics teaching and learning in schools and the outcomes 

of mathematics learning by analysing the data of perspectives of both local 

educational policymakers and practitioners. Those perceptions were further 

triangulated and understood based on the analyses of Fangshan PISA data. 

From the key findings as discussed in Chapter 6 above, it can be concluded 

that PISA has been used by the local educational policymakers to motivate and 

inform policy initiatives for improving local education. As to the mechanism of 

PISA’s impact on students’ learning, it involves the mediation effects of various 

agents and their interconnections in different contextual layers. Through school 

enactment of the local PISA-motivated initiatives in addition to recent reforms in 

national high-stakes examinations and national curriculum which have some 

convergence with PISA, to some extent, PISA has been gradually influencing 

some aspects of students’ learning. However, whether all of these initiatives 

contributed to the students’ performance improvement is still arguable and 

needs to be further investigated. 

In the following, I will conclude with research implications and recommendation 

for future research, and finally make methodological as well as personal 

reflection on conducting this research. 

7.1 Research implications 

In this section, I discuss my research implications for researchers, assessment 

developers and educational policymakers respectively in Section 7.1.1, Section 

7.1.2 and Section 7.1.3. 

7.1.1 Implications for researchers 

This research indicates that with the global reach and expanding participation 

of PISA, PISA has been promoting the breaking of barriers between 

international discourse on education and local educational practices. As to 

discussing the extent of the impact that PISA has brought to local education, 
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this research highlights the importance of taking into consideration contextual 

factors that would moderate the impact of PISA in domestic contexts. The 

research findings indicate that although PISA has been influencing domestic 

education, due to culture inertia, PISA’s power of governing domestic education 

systems and narrowing the diversity in the definitions of education across 

domestic education systems seems not to be as strong as some suggest (e.g. 

Riley and Torrance, 2003; Grek, 2009; Labaree, 2014). As revealed by the 

findings, it is admitted that some of PISA concepts have been incorporated into 

domestic education systems, which perhaps makes education systems tend to 

be convergent to some extent in some aspects. However, those appreciated 

concepts are generally translated and adapted to fit the needs of the specific 

domestic educational environment. That process is also subject to the capacity, 

interests, and willingness of various agents, such as educational policymakers 

and practitioners. Most importantly, besides those concepts learned from PISA, 

there are still some culturally specific elements that are kept, valued, and 

probably also prioritised in domestic education systems. Therefore, this 

research indicates that it is far from sufficient to evaluate and judge the 

consequences of an assessment such as PISA simply based on policy 

documents or speeches. It underlines the necessity of conducting empirical 

investigation on the assessment consequences in a specific context, and 

recruiting various participants who are involved in the mechanism of PISA’s 

impact. 

7.1.2 Implications for assessment developers 

Indicated by interviewees’ reflection on translating PISA data into policies and 

practices (see Section 5.1.5), this research confirms the importance of seeking 

answers to facilitating better use of PISA (or other influential ILSAs) data and 

thereby facilitating positive impact of this assessment. Assessment developers 

which release assessment data files and results reports could make an effort in 

this respect. There is no doubt that, like many other assessments, PISA also 

has limitations (see Section 3.5), and it is important to critically scrutinise and 

evaluate those limitations, a process which may advance the improvement of 

PISA assessment instruments. Clearly, informing PISA data consumers of 

those limitations and other issues (e.g. possible changes in the demongraphic 

composition of student population) is also crucial for data interpretation. As my 

research findings indicate, although some of the local policymakers and 

practitioners recognised the limitations in terms of content coverage, it 

appeared that they basically did not have clear ideas about the technical 
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limitations or issues in the data that need to bear in mind for interpreting data. 

The expanding impact of PISA in domestic contexts and even in local areas 

seems to urge the need of widely informing PISA data consumers in local areas 

of these limitations and issues in an accessible way. For example, the OECD 

could provide the instruction on PISA databases and the manual (or online 

training sessions) on secondary data analyses which highlight those limitations 

and key issues and are written in relatively plain language accessible to 

general PISA data users. 

7.1.3 Implications for education policymakers 

This research has some implications for national and local education 

policymakers as well. As discussed previously (see Section 3.5.5), PISA data 

have limitations in identifying causality relationships, which restrains the depths 

of using PISA data for informing educational policies and practices. To 

overcome these limitations, for national education policymakers in relevant 

authorities or government departments which are in charge of national-level 

administration of PISA, it is worth considering collecting additional data through 

extending PISA international assessment instruments and sampling design. In 

addition, Fangshan’s continuous participation in PISA, which allows for tracking 

its local performance trends and to some extent evaluating the effects of the 

local educational initiatives, indicates that either for a region or a country, 

continuous participation in an assessment with samples consistently 

representing the same population could make more uses of assessment data 

possible. This merits education policymakers’ consideration in discussing and 

determining the way of participation. As for local education policymakers who 

would like to make attempts to use and translate PISA data for informing local 

educational policies and practices, insights can be gained from the use of PISA 

in Fangshan which confirms the importance of engaging teachers (see Section 

5.1.2). Besides, deep analyses of PISA data are also important for appropriate 

data interpretation, which serves for informing policymaking. Although these 

may bring challenges to local education policymakers, as revealed by my 

research findings (see Section 5.1.5), they are still necessary before translating 

PISA data into educational policies and practices. To achieve that, local 

education policymakers could seek external expertise in analysing and 

interpreting PISA data, and technical support from PISA national team or the 

OECD. 
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7.2 Future research 

Since this research only focused on one specific local context, it is meaningful 

to replicate this research and apply the conceptualised mechanism as the basis 

to investigate PISA’s impact in other local contexts which also have had high 

engagement with PISA. The growing body of local areas participating in PISA-

based Test for Schools (Lewis et al., 2016; Lewis, 2017) suggests that in next 

few years PISA may have direct impact in more and more local areas, which 

underlines the importance of conducting such research in the future. Moreover, 

further research on comparing the mechanism in different local contexts within 

China or across different education systems can be conducted to develop the 

conceptualised mechanism to see how PISA’s impact occurs and varies across 

different contexts, which may shed light on the practices of learning from other 

systems. 

My research findings show consistent evidence from both qualitative and 

quantitative data that reading performance is important for students’ 

mathematics performance. In another study conducted by Ding and Homer 

(2020), it is found that specific cognitive processes of reading are associated 

with mathematics performance. To claim whether they have causation 

relationship, and how one affects the other, further research seeking additional 

and stronger evidence is still needed. Along with the reform in domestic 

assessment system that high-stakes examinations on mathematics tend to 

have higher reading demands than they used to be, reading had been 

considered by educational practitioners as a sought-after ability in mathematics 

teaching and learning. Yet, in which way that reading ability influences 

mathematics performance, and in which way developing students’ reading 

ability can advance their mathematics learning is not very clear. Hence, it might 

be meaningful to further examine the relationship between reading and 

mathematics performance through empirical classroom intervention and 

evaluate the impact of the intervention that highlights reading (or specific 

cognitive processes of reading) in mathematics classes. 

This research focused on the understanding and perspectives of local 

educational policymakers and practitioners; therefore, it did not additionally 

collect data from national-level stakeholders, such as those engaged in recent 

reforms in national assessment system and curriculum. As conceptualised in 

the mechanism of PISA’s impact, national education contextual factors, 

especially national reforms of high-stakes examinations and curriculum, play a 

crucial role in the negotiation of PISA’s impact on students’ learning. Further 
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research could also consider the perspectives of national-level participants 

involved in PISA’s impact on national education reforms. For example, through 

interviews with these people, future research could obtain rich data for deeper 

understanding of how PISA data are used and translated in informing national-

level policymaking so as to depict a more comprehensive picture about 

interconnections between national contextual factors and local contextual 

factors that negotiate and moderate the impact of PISA on students’ learning. 

7.3 Methodological reflection 

In this section, methodological reflection on the timing for conducting interviews, 

background of interviewees, the design of assessment instrument, and the 

display of the process of synthesising findings is presented. 

7.3.1 Timing for conducting interviews 

To investigate school leaders’ perceptions of students’ performance change 

and the impact of PISA-related initiatives at school level, ideally, the potential 

school leader participants should be those who had worked in their current 

schools for several years, knew teaching and students of their schools very well, 

and knew something about school enactment of PISA-related initiatives (and 

PISA). However, during the recruitment of school leaders, I realised that the 

population of these potential participants was small. I learned from the local 

educational official and one of the school contacts that, due to the national 

policy of teacher rotation between schools, school leaders might be transferred 

to another school every three or five years. I did not clearly note this issue at 

the stage of research design. In this case, the timing of commencing fieldwork 

for collecting interview data from this group of participants is important. For 

example, in School 5, the school leader who could contribute to the 

understanding of the enactment of local PISA-motivated initiatives in this school 

was unavailable because he/she had moved to another school. Hence, when 

recruiting participants, I was flexible to some extent if necessary. As to School 

5, instead of recruiting a school leader who had few idea in this respect, I 

interviewed one reading teacher (i.e. Sch5-R) who could contribute informative 

data. Future research doing similar investigation can take the timing issue into 

consideration, and when necessary, may allow flexibility to some extent in 

recruiting interviewees.  
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7.3.2 Background of interviewees 

The knowledge that school leaders contributed to answering my research 

questions was in relation to their expertise, that is, their subject disciplines, 

although it was also related to their division of responsibilities in schools. 

School leaders’ expertise would to some extent affect their involvement in and 

understanding about the PISA-motivated initiatives undertaken in their schools. 

Therefore, it would affect their perceptions of these initiatives. For example, 

SchL3 and SchL4, their subject discipline is Chinese, so they talked more 

about reading-related initiatives as opposed to mathematics and science 

initiatives in their schools. When I tried to probe more about the school 

enactment of the initiatives related to mathematics, they sometimes even 

directly suggested me to explore that in the interviews with the mathematics 

teachers. This indicates that researchers can have some pre-interview 

expectation about interviewees’ contribution to answering RQs according to 

interviewees’ expertise background. When it is feasible, taking into account the 

background of interviewees in interviewee recruitment is helpful for collecting 

rich data.  

7.3.3 Design of assessment instrument 

As described in Section 4.6.2.2.2 that PISA 2012 database contains a number 

of missing values due to the rotation design of PISA 2012 student 

questionnaire that each student only received one of the three questionnaire 

forms, in my research, the issue of missing values was addressed with multiple 

imputation. Considering the complex procedure of addressing missing values in 

PISA 2012 student questionnaire, the rotation design of PISA 2012 student 

questionnaire seems not user-friendly for general users of PISA data, since in 

most cases one has to impute missing values before exploring something of 

interest with the questionnaire data. As found out by my research, local PISA 

data consumers such as local educational policymakers are struggling with 

limited capacity of processing and analysing PISA data. The rotation design 

employed in PISA 2012 student questionnaire, to some extent, may have 

hindered the potential utilisation of this questionnaire database. In terms of 

PISA, an influential assessment informing educational policymaking, the 

usability and convenience of its data for secondary analyses are needed to be 

critically discussed and considered in designing the assessment instrument. 
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7.3.4 Display of the process of synthesising findings 

Displaying the process of synthesising findings in mixed methods research is 

important, since it helps readers to understand how researchers merge findings, 

and how researchers come up with the interpretation of the merged findings. 

Explicit display of the synthesis process could also enhance the trustworthiness 

of research. As introduced before (see Section 6.3.1), the PIP technique 

(Johnson et al., 2019) was employed in my research for explicitly displaying the 

process of synthesising findings identified from two data strands. However, 

before I identified this technique and determined to use it, I was struggling to 

find an appropriate way for displaying the synthesis process. Although there 

have been many reference books on mixed methods research, few of them 

methodologically introduce the possible procedures of the synthesis process 

and clearly describe how the process can be displayed. Finally, I decided to 

target the journals which specifically focus on mixed methods research, for 

example, Journal of Mixed Methods Research, and tried to seek the answer 

from the state-of-art studies published in such journals. Through searching 

these studies, I identified the PIP technique and recognised its appropriateness 

for being used in my research. This process of seeking the synthesis technique 

indicates that it can be a valuable attempt to seek methodological solutions 

from latest innovative studies when common reference books fail to give an 

answer. Still, the appropriateness of using new techniques in one’s own 

research needs to be critically considered. 

7.4 Personal reflexive account 

My research topic was inspired by my previous work experience in PISA 

National Centre in China. This experience provided me the convenience of 

obtaining Fangshan PISA data, and approaching to the research field site and 

interviewees. However, this experience and the previous role I had in national-

level PISA administration also presented me some constraints in conducting 

interviews in the local area, even though I had clearly told interviewees that I 

had left PISA National Centre, and their data would not be shared with any 

individuals or institutions. For example, some of the interviewees may have 

been reserved to some extent in expressing freely their perceptions of some 

issues such as those about the local PISA results reports which were 

composed by PISA National Centre. To keep comfortable discussion during 

interviews, I therefore did not probe into details about their opinions and 

thoughts on those issues. 
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Through conducting this research I learned that the knowledge and experience 

that one has obtained from different disciplines and in different spaces can be 

connected, and provide one the lenses to view and understand the world. With 

this thought, I came up with the theoretical underpinnings of the research. My 

master’s degree is in language testing, from which I have got knowledge about 

washback effect. With the understanding of the related theories, I considered 

that policymakers’ responses to PISA look like the washback effect in language 

testing and also in domestic high-stakes examinations. Since PISA has had 

explicitly-claimed impact on educational policymaking, it might also have some 

impact on students’ learning if the PISA-motivated policy initiatives are actually 

put into practice. The mechanism of washback which has been considerably 

studied in the fields of language testing and high-stakes examinations could be 

used as the framework to research into PISA’s impact on students’ learning. In 

addition, my experience as a teaching assistant in the module ”What is a Child? 

Child Development and Learning” at undergraduate level extended my 

knowledge about learning theories, one of which is ecological systems theory. I 

thought it fitted the need of my research in terms of accounting for factors in 

different layers of contexts in which PISA’s impact on students’ learning might 

occur. It can also be well connected and combined with washback effect which 

also suggests contextual considerations. 
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Appendices 

A.1 Interview guides 

Part I To collect data about Fangshan’s participation in PISA, PISA-motivated 

initiatives, the general picture of local educational policymakers’ perceived impact 

of PISA on students’ learning 

Interviewee: an educational official of Fangshan Education Commission who is 

responsible for the administration of the three cycles of PISA and the research on 

translating PISA outputs in informing policies and practices in Fangshan 

1. Could you tell me something about the background of Fangshan’s participation in 
PISA 2009 China Trial? 
(General start, and probe the educational context of pre-participation, and the 

aim) 

 

2. What about the participation in PISA 2012 China Trial and PISA 2015? 
(Probe the context and the aim, and the difference) 

 

3. What did you identify from Fangshan PISA results? 
(Probe the results of each PISA cycle, and the trends) 

 

4. In what ways did Fangshan do to improve students’ learning?  
(Probe details and “how”) 

 

5. What do you think about the effect of these efforts on improving students’ 
learning? 
(Probe supporting details) 

 

Part II To collect data about what the projects did, how PISA outputs (e.g. 

framework, results) were used and translated in these projects’ initiatives, project key 

informants’ perceptions of the impact of PISA on students’ 

reading/mathematics/science learning 

Interviewee: the reading project leader 

1. Could you introduce the initiation of the reading project? 
 

2. Could you give me a general description about how reading was instructed in 
school before 2009? 
 

3. What do you think about students’ previous reading performance?  
 

4. What factors do you think would affect students’ previous reading performance? 
(Probe into “why”) 

 

5. What does the project have done or will it do to improve students’ reading 
learning? 
(Probe details, “why” and “how”) 
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6. What do you think about the effect of what the project did? 
(Probe supporting details) 

 

Interviewee: the mathematics project leader 

1. Could you introduce the initiation of the mathematics project? 
 

2. What do you think about students’ mathematics performance in PISA 2012 China 
Trial? 

 

3. What about the performance in PISA 2015 compared with PISA 2012? 
 

4. What does the project have done or will it do to improve students’ mathematics 
learning? 
(Probe details, “why” and “how”)  

 

5. What do you think about the effect of what the project did? 
 (Probe supporting details) 

 

Interviewee: the science project assistant 

1. Could you introduce the initiation of the mathematics project? 
 

2. What do you think about students’ science performance in PISA 2012 China 
Trial? 

 

3. What about the performance in PISA 2015 compared with PISA 2012? 
 

4. What does the project have done or will it do to improve students’ mathematics 
learning?  
(Probe details, “why” and “how”) 

 

5. What do you think about the effect of what the project did? 
(Probe supporting details) 

 

Part III To investigate the school enactment of the PISA-motivated initiatives, and 

school-level practitioners’ perceptions of these initiatives’ impact on students’ 

learning at schools 

Interviewees: school leaders 

1. Could you briefly introduce your school? 
 

2. Could you describe the mathematics teaching and learning in your school? 
 

3. Has your school done anything or been involved in any local initiatives related to 
facilitate students’ mathematics learning? 
(Probe “how”) 
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4. What about the teaching and learning of reading and science? 
(Probe what has the school done or been involved in for improving students’ 

reading and science learning) 

 

5. What change of students’ learning have you seen brought by these efforts? 
(Probe supporting details, particularly details about mathematics) 

 

6. What other initiatives which are launched by Fangshan Education Commission 
are carried out in your school? 

 

Part IV To investigate mathematics teachers’ awareness of the PISA-motivated 

mathematics initiatives and the enactment in teaching practices, and mathematics 

teachers’ perceptions of these initiatives’ impact on students’ mathematics learning at 

schools 

Interviewees: mathematics teachers 

1. Could you describe your mathematics instruction in your classroom? 
(Probe instruction design and teaching practices) 

 

2. What did you do in terms of improving students’ mathematics learning?  
 

3. In your class, what change of students’ mathematics learning have you seen 
brought by these efforts? 
 

4. What professional training did you attend in recent years?  
 

5. What do you think about them in terms of improving students’ mathematics 
learning? 

 

6. What would you recommend about the training or other ways to improve students’ 
mathematics learning? 
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A.2 Phone scripts of inviting potential participants 
 

For the local educational official 

Hello, Mr/Ms ***. My name is Huiming Ding. I am a PhD student of the School of 

Education at University of Leeds in the United Kingdom, and previously worked in 

China PISA 2015 National Centre. My proposed PhD project is “The Impact of PISA 

on Students’ Learning: a Chinese Perspective”. Since Fangshan has rich experience 

in participating in PISA and utilizing its instrument and results in local educational 

practice, my research will be undertaken with a case study focusing on Fangshan. 

Your rich knowledge about the PISA-related work and initiatives in Fangshan could 

significantly contribute to the understanding of the research topic. I wonder if I could 

invite you to participate in a 1-hour interview for this research.  

If it is convenient, could you please tell me your email address? I could then send you 

an information sheet describing in detail about my research aim, what will be involved 

in the interview, and how will I use and protect your data. 

I plan to collect data in the workplace during working days in September and October. 

If you are willing to participate, you could select a date and time which is convenient 

for you. If you decide to participate or would like to know more information, please 

contact me on this number. I would appreciate if you kindly agree to participate. Thank 

you for your time. 

For the team leaders of PISA-driven projects 

Hello, Mr/Ms ***. My name is Huiming Ding. I am a PhD student of the School of 

Education at University of Leeds in the United Kingdom, and previously worked in 

China PISA 2015 National Centre. My proposed PhD project is “The Impact of PISA 

on Students’ Learning: a Chinese Perspective”. Since Fangshan has rich experience 

in participating in PISA and utilizing its instrument and results in local educational 

practice, my research will be undertaken with a case study focusing on Fangshan. 

Your rich knowledge about the PISA-related work and initiatives in Fangshan could 

significantly contribute to the understanding of the research topic. I wonder if I could 

invite you to participate in a 40-minute interview for this research.  

If it is convenient, could you please tell me your email address? I could then send you 

an information sheet describing in detail about my research aim, what will be involved 

in the interview, and how will I use and protect your data. 

I plan to collect data in the workplace during working days in September and October. 

If you are willing to participate, you could select a date and time which is convenient 

for you. If you decide to participate or would like to know more information, please 

contact me on this number. I would appreciate if you kindly agree to participate. Thank 

you for your time. 

For head teachers 

Hello, Mr/Ms ***. My name is Huiming Ding. I am a PhD student of the School of 

Education at University of Leeds in the United Kingdom, and previously worked in 

China PISA 2015 National Centre. You may still remember that your school and all the 

other secondary schools of Fangshan took part in PISA 2015. My proposed PhD 

project “The Impact of PISA on Students’ Learning: a Chinese Perspective” will be 
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undertaken with a case study focusing on Fangshan. Your rich knowledge about 

schooling practice is important for investigating the actual influence of PISA-driven 

initiatives at school level. I wonder if I could invite you to participate in a 40-minute 

interview for this research.  

If it is convenient, could you please tell me your email address? I could then send you 

an information sheet describing in detail about my research aim, what will be involved 

in the interview, and how will I use and protect your data. 

I plan to collect data in the workplace during working days in September and October. 

If you are willing to participate, you could select a date and time which is convenient 

for you. If you decide to participate or would like to know more information, please 

contact me on this number. I would appreciate if you kindly agree to participate. Thank 

you for your time. 

For mathematics teachers 

Hello, Mr/Ms ***. My name is Huiming Ding. I am a PhD student of the School of 

Education at University of Leeds in the United Kingdom, and previously worked in 

China PISA 2015 National Centre. You might also know that your school took part in 

PISA 2015 together with all the other secondary schools of Fangshan. My proposed 

PhD project “The Impact of PISA on Students’ Learning: a Chinese Perspective” will 

be undertaken with a case study focusing on Fangshan. Your rich experience in 

teaching mathematics and full understanding about the students is important for 

investigating the actual influence of PISA-driven initiatives on students’ mathematics 

learning from the view of classroom instruction. I wonder if I could invite you to 

participate in a 40-minute interview for this research.  

If it is convenient, could you please tell me your email address? I could then send you 

an information sheet describing in detail about my research aim, what will be involved 

in the interview, and how will I use and protect your data. 

I plan to collect data in the workplace during working days in September and October. 

If you are willing to participate, you could select a date and time which is convenient 

for you. If you decide to participate or would like to know more information, please 

contact me on this number. I would appreciate if you kindly agree to participate. Thank 

you for your time. 
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A.3 Letter seeking permission from school gatekeepers 
Huiming Ding 

School of Education 
University of Leeds 

Leeds, LS2 9JT 
UK 

 
School head teacher 
Fangshan District of Beijing 
China 
22.05.2017 
                                                                                                                           

Request for permission to conduct research in the school 
 

Dear Sir/Madam, 

My name is Huiming Ding. I am a PhD student of School of Education at University of 

Leeds in the UK. The proposed title of my PhD research is “The Impact of PISA on 

Students’ Learning: a Chinese Perspective”. It will be undertaken with a case study 

focusing on Fangshan. I am writing to ask if it would be possible to recruit one 

participant from the mathematics teachers who have rich experience (more than 5 

years) in teaching grade 9 (or grade 10) students mathematics in your school for this 

research.  

The research aims to investigate the perceived impact of PISA on students’ learning 

and specifically explore to what extent students’ mathematics learning outcomes have 

been influenced by the initiatives driven in light of PISA. The rich experience of the 

participant could contribute to the understanding of the actual influence of PISA-driven 

initiatives on students’ mathematics learning from the view of class instruction. I plan 

to interview the participant face-to-face for 40 minutes. Your school name and the 

participant’s name will be anonymised and will not be disclosed in the outcomes of the 

research. I have prepared a description of the research and what will be involved for 

the participant, and I have attached a copy for you to read (please see “Information 

sheet for mathematics teachers”). 

 

I would like to carry out the interview between September and October, but I am happy 

to follow your advice on this. I would anticipate that the interview will be done during 

the break in working days in a quiet place in your school, and there should be no 

disturbance to teaching. If you wish to know any further information, please feel free to 

contact me. 

 

Many thanks for reading this letter and looking forward to obtaining your support. 

 

Yours faithfully, 

 
Huiming Ding 
PhD student 
University of Leeds 
Email: edhd@leeds.ac.uk 
Phone: (+86) 15210980641 

Dr Matt Homer 
Supervisor 
University of Leeds 
Email: M.S.Homer@leeds.ac.uk 
Tel: (+44) 0113 3434654 

mailto:M.S.Homer@leeds.ac.uk
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A.4 Background questionnaire for mathematics teachers 

(English version) 
 

Thank you for participating in this doctoral research project “The Impact of PISA on 

Students’ Learning: a Chinese Perspective”. Before the start of the interview, please 

briefly answer the following questions. 

 

1. How old are you? 

□26-30         □31-35         □36-40         □41-45         □46-50         □above 50 

 

2. When did you start teaching mathematics in this school? 

__________ 

 

3. How many years have you taught students in 9th grade / 10th grade in this school? 

__________ 

 

4. Your academic major is 

□mathematics □other (please specify) 

    _____________  
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A.5 Information sheet for the local educational official 

(English version) 
 

Information Sheet 

 

The title of the research project 

The Impact of PISA on Students’ Learning: a Chinese Perspective 

Invitation 

You are being invited to take part in a research project. Before you decide whether or 

not to participate, it is important for you to understand the aim of the research and 

what your participation will involve. Please take time to read the following information 

carefully. Please ask me if there is anything that is not clear or if you would like more 

information. Take time to decide whether or not you wish to take part. 

The purpose of the project 

This is a PhD research project, which is supported by the University of Leeds in the 

United Kingdom. The project aims to investigate the perceived impact of PISA on 

students’ learning and specifically explore to what extent students’ mathematics 

learning outcomes have been influenced by the initiatives driven in light of PISA. Since 

Fangshan District of Beijing has rich experience in participating in PISA and making 

use of PISA instrument as well as results, this project will be undertaken with a case 

study focusing on Fangshan. The research is expected to be completed by September 

2019. Data will be collected in Fangshan in the autumn of 2017. 

Why you were invited to participate? 

Your experience and understanding about the administration of PISA in Fangshan and 

the PISA-driven initiatives at the local level are significant for this research to 

investigate the general picture of the perceived impact of PISA. Other participants 

including the team leaders of Fangshan PISA-driven projects, and head teachers as 

well as mathematics teachers of secondary academic schools will also be involved in 

this research. 

Do I have to participate? 

Participation in this research is entirely voluntary. It is up to you to decide whether or 

not to take part. If you do decide to take part you will be asked to keep this information 

sheet and sign a consent form. During the process of the interview, you are free to 

withdraw at any time without giving any reason and without there being any negative 

consequences. After the interview, you could also withdraw your interview data within 

2 weeks. 
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What will happen to me if I take part? 

You will be asked to take part in a face-to-face individual interview discussing 

Fangshan’s participation in the 3 cycles of PISA, PISA results and the initiated 

measures for improving students’ learning. The interview will take 1 hour. With your 

permission, the interview will be audio recorded. If you feel uncomfortable to answer 

any particular question or questions, you are free to decline. 

What will happen to your data?  

The audio recordings collected from your interview and field notes will be transcribed 

into texts, and then coded and anonymised for analysis. Your name will be replaced 

with the code “the official”. Your data will be used in this research and may be used in 

my relevant future research in an anonymised form. Your data will not be shared with 

others. Due to the necessary process of supervising the quality of my PhD thesis, 

sections of the anonymized data collected from your interview may be looked at by the 

other members of this project, i.e. my supervisor and my co-supervisor. Without your 

written permission, your data will not be used for other purposes. 

For security, the digital data (e.g. the original audio recordings, transcripts) generated 

from your interview will be stored in my personal storage area on University of Leeds 

server without anyone else having access to it. The paper-based data (e.g. field notes) 

will be stored in a locked place. 

What will happen to the results of the research project? 

The results of this research project will be my PhD thesis, and also would be other 

research outcomes, such as reports, publications and presentations. As described 

above, your information will be anonymised in any of these research outcomes. In 

these outcomes, some quotes of your words may be involved in  

these research outcomes, however, your personal details (e.g. your position in 

Fangshan Education Commission) which might reveal your identity will not be 

disclosed. 

What are the possible disadvantages and risks of taking part? 

This research is not expected to bring you any direct disadvantages or risks. You will 

not be identified or identifiable in the outcomes of this research by general audience; it 

is possible that you might be identified in the outcomes of this research by people who 

are quite familiar with the administration of PISA-driven initiatives in Fangshan. During 

the interview, it is possible that you may feel uncomfortable to answer one or some 

questions, or not feel free to talk. To avoid this case, before the interview, if you have 

any questions about this research, please feel free to ask me, we could also discuss 

the ways to diminish the discomforts you may feel. 

What are the possible benefits of taking part? 

Whilst there are no direct benefits to yourself from participating in this research, a 

short report based on the data collected from the interviews with you and other 

participants will be provided to Fangshan Education Commission. This report would be 
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a reference for Fangshan educational reforms in terms of the use of the instruments 

and results of educational assessments (PISA and even others) 

Who is funding the research? 

This research is funded by the School of Education Scholarship at University of Leeds. 

Ethics Approval Reference____AREA 16-156___ 

Date of Approval________15 June 2017_______ 
 

 

Contact for further information 

If you would like to know more about this research, please do not hesitate to contact 

me or my supervisor. 

Doctoral researcher’s name: Huiming Ding 

School of Education 

  

University of Leeds  

Leeds, LS2 9JT, UK 

Phone number: (+86) 15210980641 

Email address: edhd@leeds.ac.uk 

Supervisor’s name: Dr Matt Homer 

School of Education  

University of Leeds  

Leeds, LS2 9JT, UK 

Email address: M.S.Homer@leeds.ac.uk 

 

 

Thank you very much for taking time to read through this 

information. 
 

 

 

 

 

 

Project title  Document type  Version # Date 

The Impact of PISA on Students’ 
Learning: a Chinese Perspective 

Information sheet 
for the official 

V2 2017/08/18 

mailto:edhd@leeds.ac.uk
mailto:M.S.Homer@leeds.ac.uk
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A.6 Consent form for the local educational official 

(English version) 

Participant’s consent to take part in the PhD research:  
The Impact of PISA on Students’ learning: a Chinese Perspective 

Name of Researcher: Huiming Ding 

Add your 
initials next to 
the statement 
if you agree 

I confirm that I have read and understand the information sheet explaining the 
above research project and I have had the opportunity to ask questions about 
the project. 

 

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 during the process of my interview. In addition, should I not wish 
to answer any particular question or questions, I am free to decline.  

 

I understand that I also could withdraw my interview data within the two weeks 
after I have been interviewed without giving any reason. 

 

I understand that my name will not be linked with the research materials.   

I understand that I will not be identified or identifiable in the outcomes (e.g. PhD 
thesis, research reports, publications, presentations, etc.) of this research by 
general audience; it is possible that I might be identified in these research 
outcomes by people who are quite familiar with PISA-driven initiatives in 
Fangshan. 

 

I agree for the data collected from me to be stored and used in relevant future 
research of this researcher in an anonymised form. 

 

I understand that this researcher may quote my words in her PhD thesis, 
reports, publications, presentations, and other research outcomes. 

 

I understand that relevant sections of the data collected during the study may 
be looked at by select individuals from the University of Leeds, i.e. the 
supervisors of this researcher, where it is relevant to my taking part in this 
research. I give permission for these individuals to have access to my 
anonymised records. 

 

I agree to take part in the above research project and will inform the researcher 
should my contact details change. 

 

 

Name of participant  

Participant’s signature  

Date  

Name of researcher  

Signature  

Date*  

*To be signed and dated in the presence of the participant.  
Once this has been signed by all parties the participant should receive a copy of the signed and dated 
participant consent form, the letter/ pre-written script/ information sheet and any other written information 
provided to the participants. A copy of the signed and dated consent form should be kept with the project’s 
main documents which must be kept in a secure location.  

Project title Document type Version # Date 

The Impact of PISA on Students’ Learning: a 
Chinese Perspective 

Consent form 
for the official 

V2 2017/05/22 
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A.7 Application for using Fangshan PISA data (English 

version) 
 

Application for using Fangshan PISA data 

I, Ding Huiming, was the staff of China PISA 2015 National Centre, engaging in PISA-

related work, such as sampling, data management and analysis, etc. Now I am doing 

PhD in the School of Education at University of Leeds in the UK. Inspired by the work 

experience obtained from National Centre, the proposed title of my PhD thesis is The 

Impact of PISA on Students’ Learning: a Chinese Perspective. This research will be 

carried out with a case study focusing on Fangshan District of Beijing. Within this local 

educational context, this research is going to investigate the use of PISA data and 

results, and the corresponding measures initiated to improve students’ learning, with 

the goal to generate outcomes meaningful for educational practice. I also would like to 

make use of Fangshan data to do other research besides of my PhD thesis. Hereby, I 

apply for the approval of National Education Examinations Authority of China (NEEA) 

for using Fangshan data of PISA 2009 China Trial, PISA 2012 China Trial, PISA 2015 

and Fangshan lists of participating schools in these 3 cycles (see the appendix). 

The data I apply for will mainly be used in my PhD thesis, and may also be used in my 

own other related research. In my thesis and the other research which would use the 

data, the name of the researched region, namely, Fangshan, will be specified; the 

research results would be accessible in the ways such as publication. 

I affirm that I will comply with the confidentiality in using the data, without the 

permission of NEEA, I will not share these data to any individuals or institutions; I will 

reasonably note the data source in any of my research which uses the data; I will not 

disclose any school names of Fangshan in my thesis or other research which use the 

data. 

Appendix: Directory of the requested data 

Applicant: Ding Huiming (Signature) 

5 January 2017 

Appendix: Directory of the requested data 

1. PISA 2009 China Trial Fangshan student scaled database;  
2. PISA 2009 China Trial Fangshan student response database;  
3. PISA 2009 China Trial Fangshan school questionnaire database; 
4. PISA 2009 China Trial Fangshan list of participating schools;  
5. PISA 2012 China Trial Fangshan student scaled database; 
6. PISA 2012 China Trial Fangshan student response database; 
7. PISA 2012 China Trial Fangshan school questionnaire database; 
8. PISA 2012 China Trial Fangshan list of participating schools; 
9. PISA 2015 China Trial Fangshan student scaled database; 
10. PISA 2015 Fangshan student response database;  
11. PISA 2015 Fangshan school questionnaire database; 
12. PISA 2015 Fangshan teacher questionnaire database; 
13. PISA 2015 Fangshan list of participating schools. 
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A.8 Confidentiality statement on using PISA data 

(Chinese version) 
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A.9 Confidentiality statement on using PISA data 

(English version) 
 

Name: Ding Huiming  Occupation: PGR student 

Institution: University of Leeds, School of Education 

Research 

area: Educational assessment 

E-mail: edhd@leeds.ac.uk  Phone number: (+44) 07731902097 

Data needed: 

PISA 2009 China Trial Fangshan student scaled database;  
PISA 2009 China Trial Fangshan student response database;  
PISA 2009 China Trial Fangshan school questionnaire database; 
PISA 2009 China Trial Fangshan list of participating schools;  
PISA 2012 China Trial Fangshan student scaled database; 
PISA 2012 China Trial Fangshan student response database; 
PISA 2012 China Trial Fangshan school questionnaire database; 
PISA 2012 China Trial Fangshan list of participating schools; 
PISA 2015 China Trial Fangshan student scaled database; 
PISA 2015 Fangshan student response database;  
PISA 2015 Fangshan school questionnaire database; 
PISA 2015 Fangshan teacher questionnaire database; 
PISA 2015 Fangshan list of participating schools. 

Use of the data: 

The data listed above will be used in my own PhD thesis (currently, the title of my 

thesis is drafted as The impact of PISA on students’ learning: a Chinese perspective) 

and my own other related researches. In my thesis and the other researches which 

would use the above data, the name of the researched region, namely, Fangshan, will 

be specified; the research results would be published or open accessed. 

Confidentiality undertaking: 

I, the undersigned, agree and ensure that I will comply with the confidentiality in using 

the data listed above, will not disclose or share these data to any individuals or 

institutions; I will reasonably note the data source in any of my research which uses 

the above data; I will not disclose any school names in my thesis or other researches 

which use the above data. 

 

Committed signature: Ding Huiming  

6 January 2017 
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A.10 Transcription notation 
 

Symbol Description 

[  ] Response to the speaker. 

__[  ] Parallel speech. ”__” refers to the speech uttered by the speaker; “[  ]” 

refers to the speech uttered at the same time by the listener. 

{  } Speakers’ nonverbal expression and behaviour. (Exceptions: {A}, {A，B}, 

{A，B，C} refer to the examples of “Set” in mathematics) 

（   ） Missing words, uncompleted speech. 

__（  ） Correction of the slip of tongue. The text in ”（  ）” refers to the content 

correcting for that in “__”. 

（？） Unclear syllable. 

| Short pause. 

||| Long pause. 

Bold 

font 

Emphasised words. 

—— Prolonged sounds. 

X Interrupted. 
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A.11 Memos of qualitative analysis 
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A.12 Screenshot of categorising codes 
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A.13 Ethical approval letter 
 

The Secretariat 
Level 11, Worsley Building 
University of Leeds 
Leeds, LS2 9JT 
Tel: 0113 343 4873 
Email: ResearchEthics@leeds.ac.uk 

 
 

 
Huiming Ding  
School of Education  
University of Leeds 
Leeds, LS2 9JT 
 

ESSL, Environment and LUBS (AREA) Faculty Research Ethics Committee 
University of Leeds 

15 June 2017 
 
Dear Huiming  
 
Title of study: The Impact of PISA on Students’ learning: a Chinese Perspective 
Ethics reference: AREA 16-156 
 
I am pleased to inform you that the above research application has been reviewed by the ESSL, 
Environment and LUBS (AREA) Faculty Research Ethics Committee and I can confirm a 
favourable ethical opinion as of the date of this letter. The following documentation was 
considered: 
 

Document    Version Date 

AREA 16-156 Ethical review form_Huiming Ding_v3_signed.doc 1 25/05/17 

AREA 16-156 Application for using Fangshan PISA data_Huiming Ding_English version.pdf 1 25/05/17 

AREA 16-156 Confidentiality statement on using PISA data_Huiming Ding_English version.pdf 1 25/05/17 

AREA 16-156 Data_management_plan_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Draft interview guide_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Fieldwork assessment form_MED risk_ESSL_Huiming Ding_v2_signed.doc 1 25/05/17 

AREA 16-156 Information sheet for head teachers_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Information sheet for mathematics teachers_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Information sheet for the official_Huiming Ding_v2.docx 1 25/05/17 

AREA 16-156 Information sheet for the team leaders of PISA-driven projects_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Letter seeking permission from school gatekeepers_Huiming Ding_v1.docx 1 25/05/17 

AREA 16-156 Participant_consent form for head teachers and mathematics teachers_Huiming 
Ding_v2.doc 

1 25/05/17 

AREA 16-156 Participant_consent form for the official and leaders of PISA-driven projects_Huiming 
Ding_v2.doc 

1 25/05/17 

AREA 16-156 Phone script of inviting potential participants_Huiming Ding_v1.docx 1 25/05/17 

 
 
 
 
 

mailto:ResearchEthics@leeds.ac.uk
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Committee members made the following comments about your application:  

 
Please notify the committee if you intend to make any amendments to the information in 
your ethics application as submitted at date of this approval as all changes must receive 
ethical approval prior to implementation. The amendment form is available at 
http://ris.leeds.ac.uk/EthicsAmendment.    
 
Please note: You are expected to keep a record of all your approved documentation and other 
documents relating to the study, including any risk assessments. This should be kept in your 
study file, which should be readily available for audit purposes. You will be given a two week 
notice period if your project is to be audited. There is a checklist listing examples of 
documents to be kept which is available at http://ris.leeds.ac.uk/EthicsAudits.  
 
We welcome feedback on your experience of the ethical review process and suggestions for 
improvement. Please email any comments to ResearchEthics@leeds.ac.uk.  
 
Yours sincerely 
 
Jennifer Blaikie 
Senior Research Ethics Administrator, the Secretariat 
On behalf of Dr Kahryn Hughes, Chair, AREA Faculty Research Ethics Committee 
CC: Student’s supervisor(s) 

General comments 

A carefully thought-out and thorough application. Thank you. The comments below are minor 
points for your consideration. 

Application 
section 

Comment Response 
required/ 
amended 
application 
required/ for 
consideration 

7.2 and Draft 
interview 

guide 

It appears that there is only one official of Fanshan 
Education Committee who is responsible for local admin 
of PISA… Likewise, it seems there are only 3 leaders of the 
projects driven by PISA. If this is the case, they would be 
easily identifiable by anyone who knows the area, even if 
a pseudonym is used. How will you protect their identity? 

For consideration 

8.8 and Draft 
interview 

guide 

You are right to note that the interviewees may not feel 
able to give you the whole story – you might also want to 
consider the potential consequences for participants if 
they do say something critical of the Chinese government. 
Consider how you will ensure that they are protected in 
such a case. 
You might find Milroy’s work in Northern Ireland during 
the Troubles useful: 
Milroy, L. (1980). Language and Social Networks. Oxford: 
Blackwell. 

For consideration 

http://ris.leeds.ac.uk/EthicsAmendment
http://ris.leeds.ac.uk/EthicsAudits
mailto:ResearchEthics@leeds.ac.uk
http://ris.leeds.ac.uk/AREA
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A.14 Journal of quantitative analyses 
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A.15 The process of conceptualising PISA’s impact on students’ learning 

 

 


