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ABSTRACT

Many business enterprises are facing difficulties and being required to be innovative in their
policies and practices as they face competition within a global economy. This research, set in
the Al-Jubail Petrochemical Company in Saudi Arabia, took the view that effective innovation
was related to the cognitive, creative and interactive skills of the workforce within the
managerial and administrative framework of the company. Hence the research had three
principal components namely: (i) to examine the thinking preference profiles of the workforce;
(ii) to design a training course in which the thinking preferences became associated with
creativity, innovation and collaborative problem solving and, in contrast to other studies, (iii) to
examine in detail the influence of thinking preferences in the process, performance and

perceptions of the collaborative problem solving teams.

A review of research literature gave support to using the Herrmann Brain Dominance
Instrument (HBDI) as a measure of thinking preferences (which was administered to 452
employees) and to the application of ThinkPak and Whack Pack cards in the creativity
activities. These themes were linked to illustrations and discussions of working practices.

Overall the course evaluations were very positive.

A principal component of the research was a detailed study of the performances of 81 teams, 1n
the problem solving tower building activity. The data showed diversity in the HBDI profiles
and in the tower designs and implementations. An interesting result was that teams
homogeneous or heterogeneous with strong HBDI profiles performed well on the task criteria,
whereas those teams with weaker homogenous/heterogeneous HBDI clusters were much less
effective. This result, however, has to be related to the leadership capabilities in the teams.
Self-report questionnaires on team contributions and interactions suggested that participants

tended to follow their dominant thinking preference profiles.

A further important component was the linking of the research materials and findings to the
innovative company practices. In this regard, the design of a HBDI databank browsing system

and a computer based suggestions framework were outlined and illustrated. Further research

suggestions included more detailed analyses of the relation of HBDI profiles and leadership

roles to the development of team dynamics and the authentication of the decision making,
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CHAPTER 1

The Background of the Research

1.1

INTRODUCTION

This thesis was written and researched between 2000 and 2005 during a period of rapid
technological and political change in the world. Many business enterprises were facing
difficulties in adapting to the increased speed of the changes within a global economy. Hence
several leading companies were concentrating on innovation as a critical factor for success:
some well-known examples were Microsoft, Cisco, Oracle, and Google, and they achieved
significant improvements. However, success factors can change. According to Hammer (1990)
in the Fifties and Sixties the main success drivers were control and security. But, in the
Seventies when computer applications penetrated business enterprises, control and security
problems were met by utilizing computer related tools and applications. Consequently,
businesses started launching service as a competitive success factor and, following such
improvements in the Eighties, Total Quality Management was seen as providing a competitive
edge with ISO as a quality solution for the top organizations. In the Nineties the acceleration of
change was mainly due to globalization and the developments in new computer technologies

with business enterprises, as noted above, focusing on innovation as the main critical success

factor.

The research reported in this thesis was placed in the KEMYA Petrochemical Company in
Jubail, Saudi Arabia, and directed at ways innovation could be brought within this business
enterprise: a particular emphasis in achieving this objective was placed on the effective
utilization of the cognitive resources of the workforce. “The corporation as we know it, which
1s now 120 years old, is not likely to survive the next 25 years; legally and financially, yes, but
not structurally and economically.” Daly (2000). The new rules of the business game have

changed rapidly as illustrated by Esterson (1999) in the comparisons shown below.



Old Success Factors

Size

Role Clarity

Selected "stars"

Leaders set agenda

Leaders force change

Specialization

Knowledge focused on internal processes
Knowledge is individualistic

Command and Control

Hierarchical

Alliances complement gaps

Alliances are built with distant partners

Governance is internally focused

Governance 1s top down

Long term reward focus

Vertical decision making
Individual and small team rewards

Coherence is hard wired into process and

the organisation

Coherence is internally relevant

New Success Factors

Speed

Flexibility

Everyone a leader

Leaders create environment of success
Leaders create capacity for change
Integration

Knowledge focused on customers
Knowledge is institutional

Innovation

Heterarchical, networked

Flexible structure easily modified
Alliances create new value and outsource
uncompetitive services

Alliances are built with competitors,
customers and suppliers
Governance 1s internally and externally

focused

Governance 1s distributed

“Own my own career’ mentality focus
Delegated authonty

Collaboration 1s expected and rewarded

Coherence embedded in the vision of

individuals

Coherence is tested externally

It is worth commenting briefly on how KEMYA (the company in which the research is placed)

stands in relation to these criteria. In the early stages of the research KEMYA was interested in

introducing and consolidating innovation within its future vision.

Indeed, the company

considered it essential to maintain and enhance its competitive edge in the global economy. But

in the success factors chart the criteria of innovation, though listed, is not given prominence

although some innovative requirements or contributive factors are noted, e.g. flexibility in

approach and structure, delegated authority, collaboration being expected and rewarded.

However, KEMYA 1s shifting towards the new criteria. For instance, organisational relations



have moved from hierarchical control to structures that take account of employees® preferences
and cognitive potential; this shows a shift to more flexible heterarchical networks that can more

easily be modified and refocused. In brief the company governance is both internally and
externally directed within the company vision and in line with its global interests. Also
important for innovation are individual and small team rewards which support creative and

synergistic collaborations.

These new success factors are affected by the changes in communication and information
technologies, and by changes in education/training and business thinking directed towards
human and cognitive factors. These have become even more critical as many businesses cut
costs by downsizing, outsourcing, reengineering and restructuring. Growth now depends on the
ability of businesses to innovate, and innovation is no longer regarded as the exclusive preserve
of research and development departments. Instead, many businesses see that innovation must
become part of the core competency of every part of the organization and its network of
business partners (McKie, 2004). In a more general prospective, Drucker (1995) states that
“Every organization - not just businesses - needs one core competence: innovation. And every
organization needs a way to record and appraise its innovative performance.” Hence innovation
should be planted in the enterprise in ways that are continuous and iterative, and, as defined by
Bellon and Whittington (1996), incremental and radical. This involves a requirement to deal
with employees as persons with different and preferred styles of working and thinking, and
utilizing these abilities in ways that motivate and stimulate others. This in turn suggests
changes to training programs so that employees are aware of these influences and their
significance in the workplace, and how they might be discharged within their areas of
responsibility. But there can be organizational structures within the enterprise that lead to

segregation between management and personnel within and between departments, thus

hindering such participation and interaction.

This research provided an opportunity to address these issues, influenced by my background in
management and education. To reiterate, it is a theme of this research that it is important in
business enterprises, set within a global competitive economy, to empower individuals
according to their thinking potential and preferences, to ensure their effectiveness within the
workplace and to provide opportunities that encourage innovation within their areas of
responsibility. But these require new training regimes and education professionals to work hand
in hand with business management. Although trainers are showing greater interest in

developing the innovative potential of employees in the industrial sector, there are various



approaches to achieving this objective, and difficulties are likely to be encountered. In Saudi
Arabia, for example, some creativity and innovation training was started through short courses
that contained theoretical issues and associated practical activities. But the training was
generic, and did not introduce or develop notions of individual differences, for example, in
thinking styles or preferences, or consider how these could be assimilated in the workplace.

The consequence was that the courses had only a limited short term impact.

It is a feature of this research that thinking preferences and human factors related to
collaborative working and problem solving are important and should be bound into company
training schemes where the focus is toward innovation. Hence working with management and
policy makers within the business enterprise is critical, as are ways in which, following training,
employees have mechanisms for bringing their ideas and suggested practices to wider attention

within the company.

Developing innovation is the main objective of this research since innovation 1s seen as the
medium to achieve competitive advantage in a global economy. However, this research takes
the view that it is a joint responsibility of the entire workforce, not just Senior Management, i.e.
that an innovation culture has to be established throughout the company and changes made in
policies and practices to meet the innovation requirements. In brief, innovation is seen as an
investment in the workforce and an initial phase of the research was to reveal the cognitive

potential of individuals, not narrowly but in ways which relate to thinking preferences,

collaboration, and creativity. Consequently the Herrmann Brain Dominance Instrument (HBDI)
was selected because of its range of cognitive and thinking preferences of individuals (which
covers analytical, organizational, emotional/interpersonal, and creative/imaginative aspects).
Further, it has strong validation data and a range of applications in Industry. [These factors are

discussed and the decision justified in Chapter Two.]

The HBDI preferences are also related to the creative process and collaborative problem-
solving. For example, the Wallis model of the creative process (discussed in Chapter Five)
noted stages of Preparation, Incubation, Illumination, Verification, and Application. Each one
of these stages can be informed and differentially influenced by the HBDI preferences. For
example, Preparation might benefit from an analytic approach directed at the creative task,
Incubation from the Imaginative preference, Illumination from the Organisational and Creative
aspects, and the Verification and Evaluation stages might benefit from the Analytical,

Organizational and Interpersonal approaches, particularly as creativity often requires

engagement and collaborative interactions within the business enterprise.



This approach to innovation requires participants (i.e. the workforce) not only to be aware of
the profile of their own thinking preference, but those of others and how this awareness can be
of value in collaborative interactions. Accordingly, a second phase of the research was the
design and implementation of a training program focused on innovation/creativity and the

development of more flexible, fluent and original modes of thinking through a variety of
approaches and participative activities, such as Brainstorming. This leads to the organisation of
teams undertaking collaborative problem-solving tasks that exercise thinking preferences,
creative ideas and participative interactions. The team performances will be influenced in the
ways they interact as teams. This raises issues such as Leadership and how the group arrives at

and legitimises its decisions.

Overall this research strategy, in its training phases and techniques was designed to stimulate a

more creative and participative culture in the workplace, and attempted to link these experiences
to Company policies and practices that would enable innovations to take root. Accordingly, an
HBDI database was designed to heli: the Company 1n its selection for effective cross-functional
and other teams, and for directing focused training to appropriate sections of the workforce.
Also, a Suggestion System was designed so that ideas could be introduced from all levels in the

company and brought directly to Managers and Policy Makers.

1.2 THE AIMS OF THE RESEARCH

Within the innovative rationale outlined previously, the generic aims of this research work

WCIC:

¢ To investigate and analyze the cognitive/thinking preference profiles of employees
in various functional and cross functional groups within the business enterprise.
[The instrument actually chosen for this analysis was the Herrmann Brain

Dominance Instrument (HBDI) and the reasons for this choice and an explanation

of its underpinning theories and dimensions is provided in Chapter Two.]

& To design an Innovative thinking training scheme which incorporates an

understanding of thinking preferences and creativity, and includes a synthesis of

these factors in activities such as collaborative problem solving.



¢ To examine the relation between patterns of HBDI team profile data and their
performances in collaborative problem solving and interactions. Also to liaise with

the company’s managers and policy makers on practical ways in which the findings

of this research can be incorporated within the company’s practices.

A business enterprise often depends on interactions within and between teams to achieve their
objectives, and achieving a group cohesion can pass through various stages of development.
This is likely to be the case if the groups are to engage with other’s thinking preferences as
ideas are worked through and various decisions are made. Since this research is focused on
improving the innovative praétices of large business enterprises by exposing and utilizing more
effectively the thinking preferences of the workforce, particularly when cross-functional and
collaborative groupings are set up within the company, it will be important for the training
course not only to explain the HBDI thinking preferences scheme but to ensure participants are
aware of the meaning and value of their own preference profiles.  Further, it would be
advantageous to the business enterprise if such information of employees was available to take
into account when making selections and setting up cross-functional groups. For example it
might be advantageous to have a balance of thinking styles, though in cases where the group

objectives are closely prescribed some bias in the thinking preferences of the group might be

required.

It 1s useful at this stage to point out that there are several instruments which are being used in
industry which can provide data on thinking preferences, personality, attitudes, working styles,

and creative attributes. Some of the avatlable tools include:

PCSI—Personal Communication Styles Inventor: This identifies individual preferences in
giving and receiving feedback, and in communicating. In particular, it seeks to classify an

individual's communication style.

DISC: A behavioral tool designed to capture how an individual acts—what are his/her

behaviors and emotions? In brief it seeks to classify an individual's behavioral style.

MBTI (Myers-Briggs Type Indicator): A self-reporting personality inventory.

HBDI (Herrmann Brain Dominance_Instrument): A thinking styles assessment tool which

reflects an individual's approach to thought.



EQ—Emotional Intelligence: This identifies an individual's level of emotional maturity. In
particular, it reflects an individual's ability to monitor and regulate his/her own feelings; and to

use those feelings to guide thought and action.

All these instruments are in commercial use but, as will be clarified in the reviews in Chapter
Two, in this research the decision was made to focus on the thinking preferences of employees
as revealed by the Hermann Brain Dominance Instrument (HBDI). HBDI is well validated
(Bunderson, 1990) and has a useful pedigree in its applications. The self-report questionnaire is
also clear and understandable to both lay and profession respondents. Further, supplementary
booklets not only outline the theoretical ideas (i.e. the brain quadrant metaphor) but also answer
frequently asked questions about HBDI, its reliability and validity and its range of application.
Hence materials from these publications are useful to include and illustrate in training courses.
To ensure the understanding of the survey questions, the researcher also selected an Arabic
version of the survey form so that two forms (English and Arabic HBDI survey forms) could be
used in the research because the Kemya (Saudi/American) petrochemical company uses an

international workforce

In contrast to previous work, this research takes a broader view in relating HBDI data to
selection and the collaborative engagement of teams as they further their task objectives. This
requires employees to understand the meaning and implications of HBDI, and how an

awareness of their preferences, and those of others can influence and benefit their mutual

interactions. This was an important factor in designing the training schemes, as was the linking
to creativity and innovative thinking, and the incorporation of problem solving exercises by
teams. However, these expectations are dependent on the validity and utility of HBDI, and how
such data can be utilized in an effective manner in collaborative working,  This was an
important part of the training program. Finally, the HBDI and the training experience must be
perceived as relevant and useful by the workforce, and by the senior management of the

business enterprise, so that the implications for polices, practices, and training can become

integrated within the workings of the company.

1.3 AN OUTLINE OF THE THESIS

Against this background the thesis will review the research literature in Chapter Two. This will

cover developments in the business enterprise in response to technological advances and



competition within the global economy. Cognitive factors and tools (especially HBDI) will be
reviewed in relation to working practices, and training programs in creativity and innovation

will be covered, as will research on collaborative problem solving and team building.

Chapter Three will briefly set out the research context noting the background of the
petrochemical company, the range of its departments and modes of organization. This is
followed, in Chapter Four, by an outline of the Research Design and in Chapter Five by a
detailed analysis of the HBDI thinking preferences of four-hundred-and-fifty-two employees

from all departments and administrative levels in the company, including cross-functional

groups.

Chapter Six discusses the design and implementation of the training program which had three
main features: (i) the description and understanding of HBDI and their individual thinking
preference profiles; (ii) the ideas underpinning creative and innovative thinking (linked to HBDI
perspectives) and leading to activities designed to improve fluency and flexibility in thinking;
and (iii) a group problem-solving exercise which could be attempted and solved in various

ways, and where performance could be compared to the HBDI data profiles of the team.

Eighty-one teams took part in these training sessions, and Chapter Seven examines in some
detail the performances of a selection of high, moderate and low performing groups noting their

HBDI team profiles and responses to self-reporting questionnaires of their group interactions

and contributions to the problem-solving.

Chapter Eight provides a summary of the research and notes ongoing work and suggestions for
further research. These are not only directed at the roles of HBDI in team building and

collaborative problem-solving, but also at techniques by which the findings and methods of the

research can be incorporated within company procedures, e.g. of selection, of training and of

noting the creative suggestions of the workforce.




CHAPTER 2

A Review of Previous Research

2.1

DEVELOPMENTS IN LARGE SCALE BUSINESS
ENTERPRISES WITHIN A GLOBAL ECONOMY

During the previous two centuries, labour and capital were the two main factors affecting
production. However, this situation is now changing as the primary wealth-creating assets are
considered to be Information and Knowledge. A brief business history of the world’s economy
in last century (Khosla, 2000) has shown that in the period between 1900 to 1975, more than
50% of employment was in agriculture, with the wealth and power of people based on land
ownership, but in the period between 1975 to 20035, more than 50% of employment became
dependent on an “industrial, energy driven economy”. The prediction was that wealth and
power would be based on factory ownership and developments in global enterprises, while
increased competition would require these economies to be knowledge based. Hence skills and

human capital were to be the sought-after commodities. These trends are already in evidence as

talented human recourses are at a premum.

However, according to Houghton and Sheehan (2000) "the slowdown of growth since the early
1970s in all of the advanced industrial nations, the rise of Japan as a major economic and
technological power, the relative decline of the United States, and widespread concerns in
Europe about being behind, have led to a rash of writing and policies concerned with supporting
the technical innovative process”. At the same time, the enhanced technical sophistication of
Korea, Taiwan, and other NICs (Newly Industrialized Countries) particularly China and India
has broadened the range of nations whose firms are competitive players in fields that used to be
the preserve of a few. Clearly there is a new spirit of what might be called "techno-nationalism"
in the air, combining a strong belief that the technological (and knowledge) capabilities can be
built by national action. (Nelson 1993, p. 3) He notes that “traditional economics is founded on
a system which seeks to optimize the efficient allocation of scarce resources, but because of the

unique characteristics of information and knowledge the very meaning of scarcity is changing.
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Indeed, the 'scarcity defying expansiveness of knowledge' is one of its most important defining
features. Once knowledge 1s discovered and made public, there is essentially zero marginal cost

to adding more users.”

In brief, technological developments have transformed the majority of wealth-creating work
from being physically-based to being "knowledge-based" Technology and knowledge are now
the key factors of production. With increased mobility of information and with a global
workforce, knowledge and expertise can be transported around the world, and any advantage
gained by one company can be eliminated by competitive improvements in another. The only
comparative advantage a company will enjoy is its process of innovation i.e. combining market
and technology know-how with the creative talents of its workers to solve a constant stream of
competitive problems, and its ability to derive value from that knowledge. For today’s business

enterprises knowledge development, utilization and management are essential.

The main characteristics of the Knowledge Economy according to, and adapted from, Houghton
and Sheehan (2000) are:

¢ Information and communication technologies increasingly favour the diffusion of
information over re-invention, reducing the investment required for a given quantum of

knowledge.
® The innovation system and its ‘knowledge distribution power’ are critically important.

® The increased rate of codification and collection of information are leading to a shift in

focus towards tacit (‘handling’) skills.

® Iearning is increasingly central for both people and organizations.
Initiative, creativity, problem solving and openness to change are increasingly important skills.

Indeed, it can be argued that virtually all the economic growth that has occurred since the
eighteenth century is ultimately attributable to innovation (Baumol, 2002) and that today’s
wealth is created by research, by discovery, and by innovation. The New Economy Index
published by the Progressive Policy Institute in Washington, DC, reports that “research and
technological innovation account for more than two-thirds of per capita economic growth”.

Hence the successful company of the future must understand how people really think and work
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and must adapt its technology to that work rather than the other way around. It must know how

to create an environment that allows for continuous innovation by all employees (Brown, 2002).

2.2

THE ROLE OF TECHNOLOGY IN
MANUFACTURING AND MARKETING

The role of technology both in manufacturing and marketing has increased considerably but this
has to be linked to innovation and adding value to the product within the company. This
involves the workforce, its knowledge and working relationships which are fostered by the
business enterprise. It is these human characteristics which now figure more prominently in
business policies and decision making. Davis (1987) explains that businesses of the future will
need to function in a way that eliminates the constraints of time and place by using advanced
technology and new organizational structures. He also predicts that many companies will
customize and diversify their products rather than producing great volumes of identical goods.
Indeed, some of the most dynamic companies and industries have relatively few physical assets,
and draw their market value and business base from “intangibles”, such as product design,
intellectual property, market insight, management know-how, and strong customer
relationships. Google, Amazon.com, Oracle, Microsoft, and pharmaceutical firms are examples
of organizations that are based on knowledge as their main assets, and the concept of
intellectual property, made concrete through patents, contributes huge revenues for leading
manufacturing companies. For instance, Sony had more than 30000 patents in the fiscal year
ended March 31, 1999, achieving sales and operating revenue of $56.6 billion (Beamish, 2000).
The leading manufacturing companies in the world are concentrating on developing new
inventions and products that can give an economic advantage in a competitive world. And these
innovations in both products and working practices originate in, and rely on the workforce.
Hence there are changing demands and expectations placed on the workforce to meet changing

objectives which are likely to have effects on the organizational structure and working practices

of the company.

These challenges are apparent whether the company is engaged in manufacturing or providing
banking and financial services, or running telecommunication services or a transportation
business. It is estimated that, nowadays, only about 20 percent of workers spend their day

making things. The other 80 percent work in other jobs that require them to move things,
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process or generate information, engage in research and design, or provide services to people.
Collectively they must understand systems, technology, and matters of supply and markets far
more than their assembly line predecessors. Therefore, individuals become more important
especially those who can think creatively about solutions and can work collaboratively. This
places an emphasis on training and professional development, and to assist the easier transfer of
knowledge and ideas many companies are reorganizing themselves, flattening their hierarchies
and setting up ad hoc working groups that focus on responding to particular issues (short or

medium term) that impinge on policies and administrative practices.

Hence the problem facing companies is how to transform the workforce and the working
environment in ways that stimulate employees and overcome resistance to change. This
underlines the need for training courses not only directed at technical matters, but which address
the thinking capabilities of the workforce and give them confidence in using those abilities more
effectively. Such training is moving towards courses that draw on concepts from the social
sciences and humanities. [The most recent revision of the OECD/Eurostat Oslo Manual
incorporates these changes and will be released in 2005. This will lead to new indicators of
innovation which will show how knowledge from different sources combines to add value to the
business enterprise and to its workforce.] The consequence for the research reported in this
thesis is that training courses associated with innovation should be directed towards thinking
skills and preferences and placing them in context, and should therefore include interactive and

social dimensions concerned with collaborative working and problem solving.

2.3

INNOVATION AND CREATIVITY

Innovation is a description of change, but a change in context which addresses a problem or an
issue of concern to an organisation. The term also indicates a creative element: a solution not
only directed at a problem or a perceived opportunity but designed to achieve aims in
interesting, effective and novel ways. This brings with it an evaluation, typically given by
others, with the implication that the innovation will command at least a degree of support.
Thus, innovation requires a creative input placed in context; but contextual influences can also

act as constraints on creative thinking, which further challenge the ways innovations are put into

practice.
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2.3.1 The nature of creativity

Some researchers have considered creativity to be a cognitive skill, and Guilford (1967) labelled
it as such within his structure of the intellect model. However others, such as Gardner (1993),
take a wider view of the mind which recognizes different cognitive styles and “multiple
intelligences” e.g. linguistic, logical, spatial, musical and interpersonal which can be stimulated
by a wide variety of contexts. Other researchers agree. Johnson Laird (1988 p203) defines
creativity as a reference to “mental processes that lead to solutions, ideas, conceptualisation,
artistic forms, theories or products that are unique and novel” but Weisberg (1993 p4) notes that
for something to be creative it is not enough for it to be novel; it must also have value and be

appropriate to the cognitive demands of the situation.

Consequently there are different definitions of creativity and different views of the creative
process though there is general agreement that creativity, whether relating to performance,
process, or the characteristics of a creative person, brings into focus originality (i.e. the abihity
to move from the common and conventional to establishing associations that hold novelty and
interest) fluency (“the best way to have a good idea is to have lots of them” Linus Pauling
quoted in Ritchie, 1995 p7) and flexibility of thought (i.e. to exploit themes 1n a variety of
novel, distinct and appropriate ways). These are the basic criteria measured in the Torrance
Tests of Creative Thinking (Torrance, 1962).

In considering more flexible ways of thinking Liam Hudson (1968) distinguished divergent and
convergent thinking. The former emphasizes the many different and varied answers that can
derive from a given theme, whereas convergent thinking is more analytic in nature requiring

convergence on ‘‘correct” answers such as that required in conventional intelligence tests.

Hudson believed individuals had different strengths in these thinking skills, suggesting a
typology of convergent/divergent thinkers where one style counteracts or overshadows the
other. But experimental evidence suggests the distinction is not sharp and is influenced by the
context in which the stimuli are set. Zubari (2002) also found these contextual effects in her
study with primary schoolchildren which used the Torrance Tests as one of the creative
measures. In further developments Herrmann, in his Brain Dominance Model (1989; 1996)
distinguished between analytic, organisational, interpersonal/empathic, and imaginative/creative
thinking preferences. But while making these distinctions and using them in his typology of

thinking profiles, Herrmann emphasized that all these preferences were useful, particularly in

contexts which demanded innovative and collaborative problem solving.
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2.3.2 Improving creativity

The main problem facing creativity in an organization is the inherited norms and values which
can constrain or even block creative thinking, and one of the main purposes of creativity tools is
to release the thinking potential of individuals from those restrictions. Traditional industrial
oriented training/education does not necessarily promote creativity since the aim often is to
produce pragmatic and productive workers that can identify problems, manage technical
systems and critique the current state of things. But often little time or credit is given for ideas
which disturb such systems or seem focused on more distant horizons. However times are
changing and there is increasing interest in bringing techniques such as Brainstorming into
training programs. Typically a group i1s encouraged to generate new ideas in response to a
problem or an area of interest. They may use a set of stimuli designed to encourage and
spontaneously spark off new ideas while, at this stage, critical judgement is suspended. Osborn
(1963) has developed a package of recommendations, and guidelines for brainstorming which,
although intended for use by a group, can also be adapted for individuals. These guidelines
recommend that judgement is deferred, that quality of ideas comes from quantity, that free-
wheeling ideas and associations are to be welcomed, and that evaluation, combinations of ideas

and improvements are to be sought in further stages of reflection.

According to Osborn (op cit) brainstorming encourages the free running of the imagination as a
positive condition for the emergence of potentially original ideas which may prove to be of
value. He also proposes some administrative rules for these training sessions, e.g. don’t
criticize, quantity of ideas is to be encouraged, and exploration of ideas that come to mind and
their associations are to be discussed later. More specifically, in problem solving situations, he
suggests thinking should relate to the nature and scale of the problem and its requirements.
Within that framework (which Osborn refers to as the design space) the team can then
interactively suggests ideas, which can be free ranging and act as catalysts for other ideas. In
this model brainstorming is a collaborative process and it is advisable to form an
interdisciplinary team, or a team that is likely to have differing approaches. Initial groups may
be large, but Osborn then recommends that smaller groups can focus on, evaluate and elaborate
ideas which can be the basis for practical innovation. Osbormn is also keen to exploit different
modalities, e.g. drawings, flowcharts, idea-nets, and he comments that it is sometimes useful to

videotape sessions for later review or clarification.
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In the literature there is also advice about group size and membership. Osborn (1963)
recommends a team of 8-12 participants, the group hierarchy should be flat and an experienced
facilitator should establish an environment in which all contributors are valued equally.
Diversity is important so it is useful not only to have representatives from different fields of
expertise and different levels of experience but diversity also in personality type and
background. He comments, “encourage participants to step outside their role as experts, and
think outside their disciplines. Humour breaks a lot of ice, and temper specialists with some
generalists too”. It is also useful for participants to start thinking of ideas before attending the

brainstorming sessions.

Evans and Wyler (2004) maintain that three variables determine brainstorming success. These
are: (i) the nature of the problem; (ii) a group’s potential for creativity; and (iii) a group’s
understanding of the problem. “A problem’s fundamentals are a given and cannot be
influenced. The potential of a group can be orchestrated somewhat by choosing a good
combination of participants and by having a skilled facilitator, but the most significant factor
that can be influenced is the team’s understanding of the problem”, However Isaken (1998) in a
review of brainstorming research, points out that the technique 1s not always successful and may
not produce novel and innovative solutions. He takes a broader view and explores creative
problem solving to present a model that can help facilitators and team members choose
appropriate techniques for their situation. This model divides creative problem solving into

three categories, namely paradigm preserving techniques, paradigm stretching techniques and

paradigm breaking techniques.

McFadzean (1998a; 1998b; 2000) explores these ideas and presents some examples of their
application. Paradigm preserving techniques search for a solution very close to the source or
nucleus of the problem and where the boundaries around the area of search are relatively
unchanged (Van Gundy, 1992). In contrast paradigm stretching techniques widen the problem
space and encourage more creative ideas such as using metaphors and heuristic techniques. In
paradigm breaking, the boundaries of the problem are ignored and search is not confined to the

vicinity of any previous solutions or approaches that have been adopted (Checkland and
Scholes, 1990; Hicks, 1991; Morgan, 1997). Examples of these techniques have been provided
by Van Gundy (1988) and Hicks (1991).

Stroebe and Dehl (1994) also describe a study showing that when groups were formed so that

there was heterogeneous or complementary knowledge between members they generate more
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ideas than groups that were homogeneous or had members randomly assigned. A further study
was conducted by a large design consulting firm in USA. It focused on 45 engineers and was
designed to improve creative thinking through a series of brainstorming sessions conducted over

a twelve month period. Field notes were taken after each session and several conclusions were
noted. For example, in reviewing group outputs, participants were more interested in the idea
than in the quality of the idea and its value to the final output. The brainstorming sessions were
reported as being enjoyable and stimulating, giving them a chance to look at problems in
different ways and without the usual constraints imposed by the workplace. The experience
helped to motivate participants and it was recorded that these attributes continued within their
day-to-day responsibilities. In brainstorming sessions it seemed that the building of the ideas
themselves was more important that producing quantities of ideas; it was the crux of the idea
and the ways it could be opened up and elaborated that attracted effort and seemed to support

“an attitude of wisdom”.

An influential view of aspects of the creative process is provided by de Bono (1992) as a
development of “lateral thinking” which has the characteristics of fluency and flexibility in idea
generation and which seeks to extend and structure these characteristics in a series of creative
activities. de Bono took the metaphor of the “six thinking hats” each being given a different
colour to emphasize a different aspect of creative problem solving. First is the White Hat which
has to do with data and the initial information about an idea or a problem. The white colour here
represents white paper, which is neutral and carries information. Second is the Red Hat which
has to do with feelings, intuitions, hunches and emotions about the task, where the red colour
represents fire and warmth of response. Then there is the Black Hat which indicates caution,
and critical judgement where evaluation of ideas takes place. Fourth is the Yellow Hat (the sun)
which stands for optimism and a positive view of the ideas and progress: a Green Hat is for
stimulating creative thinking and new ideas, where the green colour represents vegetation and
rich growth, Last is the Blue Hat which is for the process control of the enterprise, with the blue

colour representing the sky as an overview,

In using the six Thinking Hats to stimulate modes of thinking, de Bono suggests that such
activities can be switched from one mode to another by wearing the suitable thinking hat at the
right stage in the progression of the creative task. More specifically he notes that the creative
pause allows thinkers time to consider their stance during the flow of discussion. Also important
1s Challenge directed at factors which are influencing thinking, e.g. assumptions, and constraints

that can lead to the search for alternatives. These alternatives, through the concepts they
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involve, can cascade to further alternatives forming what de Bono terms “a concept fan”.
Hence the importance of de Bono’s work, which is wide-ranging, is the ways in which the
ingredients of creative thinking are hamessed to the activities of creative problem solving,

which, in turn, can lead to the development of the creative person.

2.3.3 Tools for improving creativity

The insights into the creative process stimulated the design of supports, usually in Card Forms,
that could provide incentives and guidelines for generating and elaborating creative i1deas in
ways which disturb conventional approaches. For example Creative Whack Pack (Von Oech,
1992) consists of four sets of 16 cards following the roles of Explorer, Artist, Judge and
Warrior, each of which suggests particular types of thinking. Hence the Explorer is expected to
discover resources that could be used to create new ideas, and the cards in this suit highlight
places and ways to find new information. The Artist has the role of transforming resources into
new ideas, and the card provide suggestions on idea-generating techniques. The Judge is for
evaluating ideas and deciding how they might be used, or modified, extended or discarded,
while the Warrior is focused on implementing ideas in ways relevant to the problem. The aim is
to provide motivation and impetus for moving from 1deas to action. It is the responsibility of
trainers to use the cards in ways which best suit their objectives and contexts. For example it
may be arranged as a meeting of trainees at which the cards are randomised and dealt to the
participants. As they make contributions the cards are played which indicate the roles they are
following and to which other responses are made. The various and wide range of roles, and the
ways these are worked out, draw responses that stimulate and bring more fluency and flexibility

into the discussions. Also the cards can be used in more conventional brainstorming scenarios.

A further example is ThinkPak (Michalko, 1994) based on a SCAMPER model which sets out
particular roles which may be followed in creative problem solving. These are:

S (Substitute) directed at substituting one concept or component with another
C (Create) focused on generating new ideas and fluency in thinking

A (Add) with the aim of elaborating ideas
M

(Modify) bringing changes to concepts and ideas and perhaps altering their directional
focus

P (Put to other uses) considering ways other uses can be brought into the discussion
E (Eliminate) directed at evaluation of ideas and the consequences of eliminating them
R (Rearrange) suggesting ways in which ideas can be re-arranged and re-related
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Based on these roles, ThinkPak provides 56 cards which make their suggestions under the
SCAMPER framework. The cards can be used individually and with groups within a variety of
scenarios similar to Whack Pack but the cards are more closely focused on their roles. But the
cards have “bullet-items” so that diagrams as well as suggestions, questions and examples are

incorporated. This makes the SCAMPER approach easier to use.

Herrmann (1989) also reinforces the idea of placing creativity development in problem solving
contexts. “Each person’s experience is so unique and individual that no one can formulate a
definition of creativity that fits everyone. Many people think of creativity purely in terms of
inventiveness, and that is surely part of it. But if the process stops there the ‘flash’ evaporates.”
Herrmann wants the idea to be manifest, for something to happen as a result. Ideas should be
applied in forms that “enable both the experience itself and your own reactions (and the
reactions of others) to reinforce your performance. As you and others applaud your creative

endeavours, you are likely to become more creative”.

Following this theme, a further interesting research development was the proposed
identification of particular stages of mental processes involved in creative activities. As early as
1926 Graham Wallas proposed a model of the creative process with four stages: (i) Preparation
(identification of issues); (7i) Incubation (allowing the idea to develop, even laying it aside for a
time); (iii) Illumination (when the idea takes form and finally emerges); and (iv) Verification
(the checking out of the idea). Nystrom (1983) also attempted to identify cognitive factors in
his model which noted: (i) Preparation (which requires receptiveness towards experience, an
acceptance of ambiguity, and divergent thinking methods); (i) Maturity in development
(requiring independence of thought and a freeing of constraints); (7ii) Identification of salient
factors (which requires an ability to change to an analytical thinking mode); and (iv) Evaluation

(which requires critical thinking).

Herrmann (1989) underlined the various phases of these models by noting the importance of
“thinking in context”. He went on to link the HBDI thinking preferences to the stages,
suggesting that in Preparation the A and B (analytic and organisational) preferences would be
useful. And individuals with these preferences would perform well with investigation issues.
He considered that the “C” and “D” (interactive/empathic and imaginative) preferences would

suit Incubation with the “D” preferences bringing in new ideas. Then “A” and “B” skills could
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be brought into play for Identification, Venification and Evaluation. Herrmann also maintained
that commitment to, and ownership of the solution by the team was important. These views

suggest that problem solving teams require members that, between them, have strengths in all of

the four thinking preferences.

Devising cards under the framework of these creativity models for application within training
contexts has proved to be a popular activity and over 150 such thinking tools have been
published. They are widely used, though it is hard to find experimental studies which have
evaluated their benefits in practice. Rather, users of these tools (or their publishers) usually
provide opinions taken from self-report questionnaires together with brief explanatory accounts.
In MindSights (Frey, 2005) provides a software resource which seeks to help instructors decide
which of the software supporting tools are suitable to their particular purposes. Each of the
tools is presented via a template giving an explanation of what the tool is, how it can be used,
and a worksheet for trainers to fill in their ideas and methods of use. For some tools MindSights
interactively quizzes and guides trainers through scenartos, alternatives and solutions in what is
termed a “focused ideation process”. The system can also be used as a catalyst with work teams
since it can be readily customized to support users’ needs. To help this process a Navigation
Grid is available which shows types of tasks and thinking strategies involved thus providing
links to appropriate tools. MindSights is given a 4-star rating in the reviews, and Whack Pack
and ThinkPak card sets both receive five star ratings. [See Innovation Tools: Creativity

]

These data support the opinions of the researcher in deciding to use these tools within the

Software and Tool Reviews at www.innovationtools.com/Tools/SoftwareHeadlines.as

training programs discussed in Chapter Six.

2.4 COGNITIVE AND PERSONALITY FACTORS IN
COLLABORATIVE WORKING

The change in the nature of skills required by industry as it responds to the challenge of
competitive innovation requires employer and employee consensus if changes are to be readily
and effectively implemented. Companies put effort into changing their cultures, but this comes
at a time when the workforce may have some fears that jobs might be lost or deskilled by
developing technology. In contrast, Allee (1997) maintains that, in practice, changes in work

patterns and policies are largely influenced by exchanges of information and opinions between
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colleagues and that this informal sharing i1s important at all levels within the company. For
example, a study by the Xerox Corporation Palo Alto Research Center showed that service
technicians learned more about repairing copiers from sharing stories with each other than from

reading the manuals, though it was noted that online information systems also can be useful
supports for question answering, learning and knowledge building. This raises issues related to
training methods and attitude change, but the overall aim is to utilise both informal knowledge
held in people’s experience with training methods which may well use technology to bring more
collaborative and interactive methods into the training schemes. Allee comments that some
‘soft’ technologies go some way towards supporting these objectives, e.g. knowledge sharing

forums, and collaborative planning supports that are designed to help the transfer of expertise.

Concurrently with this shift of interest, the industrial sector has been turning its attention to the
cognitive and personality characteristics of the workforce, with management considering how
these factors of individual difference should be taken into account in team building, particularly

in collaborative working and problem solving.

An instrument which has aroused interest 1s the Herrmann Brain Dominance Inventory (HBDI)
which attempts to assess thinking preferences under a four-quadrant brain metaphor. There
were three major influences in its development. First, Carl Jung was an early developer of
techniques for the classification of behaviour under personality types (Jung, 1923). He
proposed that an individual’s behaviour is not arbitrary or random, but has a pattern governed
by the person’s choice of preference for specific ways of functioning. Hence he suggested that
such behaviour was classifiable. However personality deals with complex human behaviours
and emotions, as well as cognitive processes, and a second influence on HBDI was the work of
Roger Sperry. He suggested that the human brain has specialized functions relating to the right
and left hemispheres, which can operate independently. Sperry’s studies (1967) demonstrated
that the left side is normally dominant in analytical and verbal task, while the right hemisphere
assumes dominance in spatial tasks, music and other artistic pursuits. Sperry’s theories opened
the door for many studies and applications linking the thinking preferences of the brain

hemispheres to a variety of cognitively related activities.

A third influence was Paul’s MacLean’s research (1978) on what he termed the triune brain
theory, accommodating Biological/Physical capabilities as well as Social/Emotional and
Conceptual/Intellectual attributes. Herrmann developed these ideas to build a model or

metaphor of the human brain with two paired structures, the two halves of the cerebral system
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and the two halves of the limbic system representing four modes of thinking. So, although the
birth of Herrmann’s work was based largely on physiological researches, he moved the
emphasis to four thinking clusters which he termed thinking preferences. He went further and
developed links between these thinking preferences (linked to the right/left hemispheres and the

neo-cortex/limbic parts of the brain) to real life applications.

HBDI is a 120 item self-report questionnaire designed to elicit a person’s thinking preferences
under the four quadrant brain metaphor. The responses are classified as analytic (A),
structural/organisational (B), emotional/empathic (C), and creative/imaginative (D). Other
measures within HBDI include Left/Right dominance, Cerebral/Limbic balance and the ways

the thinking preferences might shift under stress. A more detailed discussion of HBDI is given
in Chapter Five.]

A series of large scale validation studies has been carried out by Bunderson (1989) who
concluded that HBDI provides a reliable and valid measure of mental preferences, but this
validity depends on professional standards in administering the Inventory, and with data being
scored by the approved method. A glossary of terms is used to provide meaning for the
preferences, but it is also noted that, as with many measures of this kind, the validity also
depends on honestly and freely given responses by the individuals who take it. Preference
measures like those of the HBDI are coachable, and respondents could leam to produce profiles

that are not sincere and authentic (Carey, 1997).

To be more specific, Bunderson reported six studies dealing with internal and external construct
validity, These were conducted by himself and James. B. Olsen (1980) at the WICAT
Education Institute. These studies involved 8000 participants covering a wide range of subject
disciplines. The investigators also took correlates to other tests of cognitive abilities, e.g. Gestalt
Completion Test, Ravens Progressive Matrices Test, and subtests taken from the Wechsler
Adult Intelligence Scales. Further correlates were taken against cognitive style, e.g. Paivio
Individual Differences Questionnaire, and the Word/Shape Sorting Test, and against personality
measures, e.g. Four scales from the Myers-Briggs Type Indicator. From these studies
Bunderson and his colleagues claimed there was substantial evidence for the internal and
external construct validity for four distinct clusters of preference (the analysis methods were
based on various types of Factor Analyses), namely the A, B, C, D preferences with second

order factors of AvC, and BvD, and with a single third order factor of Left v Right Brain

dominance.
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It is highly likely that any four category or two-dimensional models of thinking will be over
simplistic for many educational and training purposes. Herrmann was aware of this and did not
seek to confine individual’s thinking solely within the HBDI framework particularly as
contextual influences or constraints could also operate against preferred styles of thinking or
working. Herrmann also recognised there was a need for further research studies, directed both

at validation and at the HBDI’s applications in practice.

This researcher considers there are good reasons for recommending the use of HBDI as a means
of aiding individual and group reflections on thinking preferences. HBDI is more detailed and
situation-focused than many of its competitors, while accommodating many of the constructs
which receive incomplete or less reliable coverage in those instruments. [This comparative
judgement will be justified later in this chapter.] Herrmann’s model is concerned with thinking
and doing within practical contexts that include interaction and teamwork. It can provide
descriptions at the individual and group level and it is more concemed with process rather than
directly with product. It can be used in selection and in team building, but also as an individual
reflector of preferences, and hence can be directly useful in training schemes. But it has to be
presented as a tool for use in a climate of openness and trust. Bunderson has presented evidence
of its validity and that it is psychometrically sound though there are relatively few independent
studies of its reliability and validity in practical contexts (Allison and Hayes, 1996). However,
although the instrument is not often used in academic research, it is more widely used in

training contexts within industry and commerce.

It 1s difficult to obtain specific evaluative data of the application of HBDI within the business
enterprise. Such studies tend to be kept as confidential information within companies and
presented, in selective forms, as internal reports. However some general references and
comments can be made which give a flavour of the range of applications, and there have been
independent reviews of HBDI and its characteristics in comparison with other measures used in

industry such as the Myers-Briggs Personality Inventory. [This issue is discussed later.]

A large application of the “Whole Brain” (HBDI) approach was employed by ABC
Pharmaceutical Company with a workforce of 43,000 employees (Morgan, 1998-2002).

Specifically, the application was directed at sales representatives in Australasia to improve their
empathy and mnovative thinking. The company first undertook a job analysis of selected
employees, and then overlaid their HBDI profiles on these job specifications and their required

skills. From this, adaptive training programs were designed to enhance the skill awareness and
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innovative competence of the sales workforce. Progress data on performances taken after three,
six, nine and twelve month periods showed improvements, and with a time reduction of from
two years to less than twelve months to achieve “job mastery” in line with the company criteria.

These improvements showed concretely in increased sales revenues over a three year period.

In 1998 the DuPont organisation (Casto, 1998-2002) used HBDI to improve the health and
safety standards of staff both on and off the job. Following an HBDI analysis of the relevant
workforce, the company decided on criteria for the thinking preferences in each quadrant in
relation to safety issues. Then they introduced a training scheme to enable and ensure that
operatives were aware of these HBDI characteristics and their safety associations in their job
responsibilities and when working with others. The aim was to induce in the workforce a more
critical awareness to these aspects. An impact study reported higher safety standards, but it was
also noticed that the training experience influenced the ways managers perceived their
employees and how they, as managers, conducted their reviews. For example they asked
questions designed to elicit values and ideas, and encouraged workers to reflect more and
positively evaluate their “significant performances”. Such discussions took on a wider
orientation and touched on opportunities, constraints and interest factors that would not have

been raised previously.

Another application of HBDI was undertaken by the MidWest Procurement Bank (Thomas,

1998-2002). The company provides organs and tissues for transplantation and relies on

organ/tissue donors; the company needs to encourage these donor decisions. How this is done
by the company employees requires a sensitive and empathic approach, but hospital staff busily
engaged with patient care often react to approaches that seek to encourage organ donation with
indifference or even view such approaches as an intrusion. Two groups of sixteen employees of
the Procurement Bank experienced a Whole Brain (HBDI based) training program that
emphasized communication skills, conflict issues and empathic techniques i.e. the program
focused on “C” and “B” quadrant skills. HBDI profiles of the trainees were used for illustration
and awareness training, and as a basis for group activity selections and tasks. The study
reported that the teams learned to better position their requests, were more persuasive in their
arguments and improved their empathic skills (i.e. by listening and taking other views into
consideration). Subsequently the groups interacted more successfully with hospital staff and
with the families involved. Another unexpected effect was that the members were more
effective in dealing with members of the board of directors of the Procurement Bank (who were

all experienced clinicians and surgeons). There were fewer disagreements and challenges and
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there was some evidence of changed attitudes among the staff. “I’'m a better listener” and “I’'m

better at understanding others’ are among the reported comments.

These applications of HBDI have largely been directed at training objectives dealing with
particular needs or opportunities perceived by the business enterprise. HBDI has given a useful
framework and vocabulary for understanding the relevance of thinking preferences in relation to
training curricula and objectives, and has been used to direct self reflection and awareness, as
well as guiding the selection of teams in collaborative learning activities. These approaches
were also followed by Hallmark Cards (Jefferson and Gustavson, 1998-2002). This company
saw opportunities to achieve substantial growth targets, and under a strategic plan which
identified knowledge and skill needs, designed a training scheme that focused on team work,
specifically with the project and managements teams of the company. The training incorporated
HBDI to give an understanding of differing thinking preferences, emphasized the benefits of
being aware of such differences in collaboration, and in dealing with innovation. HBDI gave a
structure and meaning to the team activities as communities of practice that were “strategy
driven” were developed. The system is ongoing and reported to be successful, but no specific

evaluative data of these effects have been published.

There are many instruments which attempt to measure and establish typologies of styles of traits
of personality, thinking and learning. Coffield, et al (2004) have undertaken an extensive and
excellent review of thirteen such instruments in a report which asks *“should we be using
learning styles; what does research have to say in relation to practice?” It should be noted that
there is continuing controversy about terminology. Traits assume a degree of permanence and
prominence in thought and/or behaviours. Styles seem to make less dominant claims, while
preferences suggest patterns will occur but contextual circumstances can inhibit or induce
changes—in brief there is some flexibility in the ways preferences are taken up or modified.
Hence in considering Trait/Style/Preference measures of thinking, personality and behaviour,
data on their reliability and validity are important. This issue is particularly relevant to
education and training since pedagogies have to appreciate and come to terms with a complex
of influences that concern organisation and management, learning theories, and individual
differences, and the dynamics of communication and collaborative interactions. It is not
surprising therefore, that very many papers and reports have been written about instruments

such as the Myers-Briggs (Personality) Type Indicator (MBTI), the HBDI, and the Kolb
Learning Style Model. Thorough research reviews, such as Coffield, e al (2004), are extremely

useful.
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Coffield, et al (op cit) group the thirteen instruments reviewed under five classes which include
those based on conceptions of learning, on cognitive structure, and, of particular relevance to

this thesis, on personality types (e.g. Myers-Briggs Type Indicator), and on “flexibly stable
learning preferences” in which Kolb’s Learning Styles and the HBDI are placed.

The review also identifies the various ways such instruments are used, for example,
diagnostically, in selection, and (as been noted earlier in this chapter) in training where the
emphasis is sometimes strategically focused, or directed at self awareness of preferences with

the aim of improving weaknesses or extending the range of thinking.

The MBTI (Myers and McCaulley, 1985) based on Jung’s bipolar scales was developed into
sixteen personality types which include intro-extraversion, sensing and intuitive characteristics,
thinking v feeling and judging v perceiving styles. In brief, the instrument is directed at
personality but takes a wide enough view to be related to learning. MBTI is well used in
industry and training and Coffield et al note that its reliability measures are high and its face
validity “is generally accepted”. However its main use has been in selection and counselling to
guide students and staff into appropriate areas of employment and study. In practice there is
little evidence that utilising such data in the classroom, e.g. by matching teacher and learner

characteristics has any positive effect on achievement (Coffield, et al, 2004).

Kolb’s learning styles (Kolb, 1984; Kolb, et al, 2000) has attracted much educational interest. It
distinguishes four learning styles based on a learning cycle in which “concrete experiences” are
a basis for observation and reflections which, in turn, becomes formed into abstract concepts.
These stimulate implications leading to hypotheses which can be actively tested providing
further experiences. Thus the learning cycle continues. Within these learning activities Kolb
differentiates four learning styles, namely: Diverging (i.e. looking at things from different
perspectives);  Assimilating (following an approach focused on ideas, concepts and

explanation); Converging (on practical issues); and Accommodating (relying on intuition rather

than logical analysis)

Coffield, et al (2004) while recognizing the theoretical basis of Kolb’s system which is linked to
patterns of learning behaviours, note that there is continuing controversy over the reliability and
predictive validity of the learning styles. Kolb’s intention though was to provide a self-indicator
of preferred modes of working: the framework maintains its educational interest because of its

suggestions for the design and management of learning experiences, and because of the ideal of
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students becoming balanced learners. In spite of this, Coffield, et al (op cit) conclude that the

evidence of its pedagogical impact 1s slight.

The Herrmann Brain Dominance Instrument (HBDI) has a development history extending over
twenty years, and its whole brain approach incorporates growth and development including
creativity and empathic factors in collaborating with others. Herrmann hoped the HBDI self
assessment information would not only show preference strengths but encourage users to be
aware of all types of thinking preference and thus aim to become more flexible learners.
However, its use does require a clear understanding of its terms, and since it is a self report
questionnaire it can be prone to users projecting ideal rather than accurate profiles. Bunderson’s
work (reviewed earlier) was large scale in its validity/reliability studies but, as was noted,
although relatively well established in the business world there are few evaluative studies of
HBDI applications. Coffield, et al (op cit) point out that its pedagogical implications have not
been fully explored or exploited. Their assessment, which was influential in the choice of
HBDI for this research, comments: “HBDI i1s a model which, although largely ignored in
academic research, offers considerable promise for use in education and training. It is more
inclusive and systematic than many others, taking an open and non-labelling stance towards the

development of people and organisations.”

2.5 COLLABORATIVE PROBLEM SOLVING

Teamwork is an important ingredient within the business enterprise—*tough problems require
teams” (Oakes, 2000). Although it might be expected that collaborative working is common in
schools, this cannot be guaranteed in the business enterprise and it is likely that employees will
have to be trained in effective group working and thinking. And teamwork is likely to be
required for innovation. Indeed individual perceptions and differences in thinking can help to
trigger innovative ideas within a group. “Synergy 1s where the whole is greater than the sum of
its parts. It results from valuing differences by bringing different perspectives together in the
spirit of mutual respect.”(Covey, 1989). Jackson (1992) maintains that an important
characteristic of successful teams is the power of creative collaboration, while Schrage (1990)
also notes “the process of shared creation is two or more individuals interacting to create a

shared understanding that none had previously possessed or could have come to on their own”.
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However, designing functional teams which take account of their thinking preferences 1s a
complex task and it is not always clear what differences to take into account, how they should

be measured and how a group synergy should be brought about. Most approaches to these

problems have focused on using inventories directed at cognitive, personality and attitudinal
styles, and then considering how teams, appropriate to the types of collaborative tasks, should

be assembled, and the previous section reviewed some commonly used instruments.

Typically problems arise when task objectives cannot be met using tried and tested procedures.
Often this is because the task is set in a new context, or the conditions of the task itself require a
novel approach, hence the link to creativity, lateral thinking (to use de Bono’s phrase) and
innovation. Various methods of attack have been advocated in the research literature. For
Gestalt psychologists such problem solving required rearrangements or reorganisations in
thinking leading to insights or re-conceptualizations. But other types of problems such as the
Tower of Hanoi require the problem solver to make apparently ‘backward’ moves away from
the goal in order for a progressive cycle of moves then to be set up. Hence, problem solving
covers a range of tasks and settings, in which generalities in method cannot be easily perceived
but which seem to involve heuristics, such as breaking problems into parts, thinking
analogously, and working backwards from the goal. Newell and Simon (1982) attempted to
build such heuristics into a computer program (GPS) to solve well-formed problems in crypt-

arithmetic, chess and logic. Although this endeavour provided some useful insights its range of

applications was limited.

In business settings problems are less well-formed, and typically several solutions can be
proposed. Discussion is likely to centre not only on goal clarification and methods, but on
particular advantages and disadvantages of the proposed methods in terms of the criteria which
the task goals seem to imply. Such problem solving is usually undertaken by teams, so there is
interest also in how the interactions and engagements of the participants can be managed
efficiently and what techniques to stimulate ideas (e.g. brainstorming) might be employed.
Typically many commercial training companies consider themselves competent to advise
companies in these matters but they also have their own preferences in training methods and
tools (e.g. ThinkPak and Whack Pack). The collaborative interactions within teams and the
‘bonding’ that ensues when they are united in a common purpose, and when participants learn
to recognize, value, and engage with other viewpoints is clearly important. This raises issues not
only of training but of methods for selecting and building effective teams. Again, as was seen

from the reviews in the previous section, training companies employ tools (e.g. HBDI) to select
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teams to a prescription, but evaluative data on process and benefits are sparse and only general
outcomes (usually reported as successful) are noted in project reports. No data on the types of
interactions between and within teams is given so the process by which solutions unfold and

how these solutions relate to the characteristics of the teams remains unclear.

One of the best sources for discussing cognitive preference data in building project teams is
provided by Wysocki (2001). He illustrates the discussions, which are based on the use of
HBDI, through a series of case studies which are hypothetical but derive from his experience.
For example he takes a pool of sixteen participants, with full HBDI data, to make team
selections which, in his view, suit various problem tasks. He discusses in a critical way the
strengths and weaknesses of these choices and this 1s the main value of the book. Wysocki
illustrates in his case studies the various types of interactions and barriers that may occur under
normal working and under stress conditions. Thus he identifies the challenges in team selection

and building, the difficulties that can arise, and how they might, at least in part, be overcome.

Using HBDI and the resulting data to deal with specific problems in a business enterprise has
been shown to be useful, but the research reported in this thesis holds the view that companies
are likely to encounter a whole raft of opportunities and problems when introducing or
following a general innovation strategy. Hence it is beneficial if a significant number of
employees, not only those in selected groups, become more self aware of their thinking
preferences and those of others. Also of interest is how these differences can be utilised within
an individual’s own responsibilities in the company, and in meetings with others so that such

collaborations become more interesting and effective.

2.5.1 Some HBDI applications related to training in
problem solving and innovation

It must be repeated again that references taken from business publications and studies reported
by training organisations or companies tend to be descriptive accounts which lack details of
methods, and data on process which relates outcomes to interactions and HBDI profiles.
Further, there is no guarantee of a critical peer review. However, some projects relevant to the
interests of this research are now summarised, mainly to indicate the scope of their applications

and the various objectives and functions they assumed within the business organisations.
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A common objective of companies is to improve productivity, and DeRidder and Wilcox (1998-
2002) report such a project with the USDA Forest Service. Following an examination of
product efficiency, and drawing on the ideas of Katzenbach and Smith (1993) DeRidder set up

teams within the Forest Service using HBDI data to make selections. Some teams were
balanced and strong on all four quadrants whereas other teams were strong on three or two
quadrants. All the teams were then given problem tasks related to their work. The data showed
that the four quadrant balanced teams took longer to complete their assignments, raised more
issues in discussion but gained high achievement. The other teams scored less well, and their
discussion were more limited and less well focused. In a further series of long term training
schemes that engaged a variety of problems and where teams of different sizes were used,
DeRidder and Wilcox concluded that quality of performance and efficiency were related to the
types of functional tasks given to the teams. For example, when the task objective was clearly
focused then efficiency (i.e. a measure which took into account speed and adequacy of solution)
was best achieved by increasing the size of the team which could work in a coordinated fashion.
When the task objectives were more complex then 1t was more important to have a smaller but
well balanced team that could explore a variety of approaches but in a manageable way. Again,
the importance of training in collaborative team working, and the building of teams through

experience, was emphasized.

Martin’s (2000) case study was directed at this latter objective. It was undertaken with
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