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ABSTRACT

This thesis represents the study of teachers’ perceptions and experiences of the
teaching of Personal Capabilities (PCs) through the Science curriculum. It
documents the process by which teachers were successfully enabled to
incorporate the teaching of PCs through the Science curriculum. An action
research methodology provided the basis for the development of the study
which benefited from flexible, collaborative partnerships between teachers and
the researcher. Facilitation and support prompted action and continuous
reflection on research interventions, their outcomes and influence on pedagogy,
student development and learning. Emphasis on regular teacher-researcher
interactions during curriculum innovation had significant implications on
teachers’ professional development, and was critical in affecting pedagogic
change. Collaborative partnerships emerged as a powerful tool for
understanding the teaching and learning of PCs.

Semi-structured interviews and questionnaires, classroom observations,
reflective logbook entries and discussions formed the main sources of data,
represented in case studies which provide contextualised representations of
teacher activity.

Using ten operationally-defined PCs, it is shown that students’ development can
be enhanced through the Science curriculum. A process model including:
knowing, self-assessing, action planning, acting and reviewing, illustrates the
teachers’ and students’ actions during PC development. Strategies for
facilitating students’ PC improvement are illustrative of the teachers’ modified
pedagogic approaches to subject teaching, which encourage self-awareness
and prompt behavioural change.

Findings from this study suggest further research and provide recommendations

for policy makers, teachers and educational researchers, highlighting the
constraining nature of current National Curriculum (NC) assessment strategies.
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CHAPTER 1

Introduction

This chapter reviews the stimulus for the research, its aims, intended outcomes
and potential contribution to knowledge. An overview of the research approach
and assumptions on which the study is based are presented. This chapter aims

to provide a brief introduction to the study and reviews the contents of the
thesis.

1.0 INTEREST IN THE RESEARCH AREA

The study stemmed from an interest in youngsters’ personal, social and
academic development in schools. The researcher was particularly interested
to explore the links between these areas of development, and how Personal
Capability (PC) development could be effectively combined with mainstream
Science teaching in lower-secondary school. lndications‘ of concerns, arising
from the review of contemporary teaching practices (Jenkins 2000a, Donnelly
2000c), coupled with the increased demands for generic skill development in
employment-related literature (Department for Trade and Industry 1998),
stimulated the interest in PC development. As Science was the area of
expertise for the researcher and supervisory team, it was chosen to be the main
subject focus for the research.

Awareness of models of teacher expertise also influenced the study in the early
stages (Berliner 1986, Olsen 1992, Clark 1999, Younger & Warrington 1999),
when emerging evidence from the ‘Model of Effective Teaching Report’
(HayMcBer 2000) and the ‘Expert Teacher Study’ (Bevins 2000) indicated the
characteristics of teacher expertise. These documents stimulated thought,
discussion and reflection on whether teachers generally encouraged students’
personal development through Science teaching, and whether they themselves
demonstrated a range of personal capabilities.

The latter two reports highlighted that expert or highly able teachers effectively
enhanced the personal, social and academic development of their students,
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through the development of strong interpersonal relationships and constructing
well-managed learning environments. Highly effective practice was considered
to be demonstrated in a variety of ways which were dependent on individual
teachers, but were generally linked to the quality of their technical skills and
personal characteristics. HayMcBer's (2000) analysis of teachers’
characteristics of effectiveness, suggested that a range of ‘deep-seated"
qualities directly influenced behaviour and teaching. Such qualities were
reflected mainly by teachers’ self-image, morals, values, motivation levels and
personal traits. They suggested that:

These personal characteristics matter because when combined with subject
and other knowledge and skills described in the National Standards, they lead
to effective results in the job. (HayMcBer 2000:1)

Links can be drawn between the characteristics HayMcBer (2000) identify as
indicators of teacher expertise and the Personal Capabilities (PCs). Their
findings identified sixteen characteristics, clustered into five groups, which relate
to a range of PC behaviours (ref. Appendix A10). The characteristics outlined in
their study highlight how personal, social, management and thinking skills can,
or may, contribute to teachers’ professional effectiveness, and the personal
development of their students. The consideration of these findings, and the
review of related literature, led the researcher to consider the extent to which
students’ effectiveness in learning is influenced by their personal skills and
characteristics, and to what extent efforts were made to regularly enhance them
_through subject teaching. Preliminary discussions with teachers,
educationalists and teacher trainers indicated a broad consensus of concern in
this area, suggesting that little emphasis was currently explicitly placed on
students’ personal and social development during subject teaching. Many
considered this to result from increased pressures from National Curriculum
(NC) testing.

On the basis of these interests the study sought to research the influence of
teaching Science with specific emphasis on developing a range students’
personal skills and characteristics. The study aimed to gather and learn from

teachers’ perceptions and experiences of the teaching of PCs through Science.’
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1.1 ASSUMPTIONS

The study was designed on the basis of three main assumptions, which
emerged predominantly from reviewing current literature, but also from the
experience, prior research and general interest of the supervisory team, the
researcher and the teachers. Firstly, it was considered that Science teaching
was becoming too content driven, and, as such, the opportunities for personal
skill development were compromised. Secondly, it was of concern that, due to
this, a tension had been created between the teachers’ role in teaching for
students’ personal skill development and for purely academic development.
Thirdly, the employment sector increasingly recognised the need for
interpersonal and intrapersonal skill development, as generic skills were
considered highly valuable, although increasingly lacking in new employees
(see Chapter 3).

It was considered that:

1. students’ personal characteristics, coupled with, and enhanced through
subject knowledge acquisition may lead to generally more ‘effective’
students, lifelong learners and overall individuals

2. subject teachers were being steered towards delivering subject content
knowledge, with little or less emphasis on integrating personal development,
due to external constraints and influences

3. all students should be provided with regular opportunities to develop their
PCs within Science learning. It was considered fundamental that Science
teachers highlight and facilitate the development of a range of broader skills
and characteristics.

1.2 AIMS OF THE STUDY

The study was built around three main aims.

1. To establish the relevance and operational definitions for the Personal
Capabilities for use within a curriculum context.

The researcher endeavoured to arrive at an understanding of ‘Personal

Capability’, such that it could be used, applied and evaluated in teaching and

learning settings. Review of a wide range of associated literature, and
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discussion with teachers and employers, enabled a framework to be identified

and refined, providing the basis for the development of research materials.

2. To research the extent to which practice at school and classroom
levels enables the integraiion of Personal Capabilities through the
Science curriculum.

Addressing these issues aimed to provide insight into the status of PCs in

contemporary schooling, and most specifically within Science education.

Evaluative studies of the Science curriculum indicate a compounding emphasis

on academic development (Jenkins 2000a, b, Donnelly 20004, b, c), such that -

an exploration of this area was pertinent, especially given increasing requests
from the employment sector for generic skill development.

3. Toresearch teachers’ experiences and perceptions of the teaching and

Ieérning of Personal Capabilities through the Science curriculum.
This formed the main aim of the study. Interventions and approaches were -
designed, trialed, and evaluated, through collaborative action research with
practising teachers in mainstream schools, to enhance Science teaching
through the development of PCs. The outcomes from this aim form the main
source of recommendations for the integration and development of students’
PCs through NC Science teaching and learning, with implications to other
subject areas.

1.3 INTENDED OUTCOMES

The study was designed to encourage the gathering, analysis and interpretation
of teachers’ experiences and perceptions, in order to improve understanding of
how teachers can support students’ PC development through the Science
curriculum. The outcomes are intended to provide recommendations for
teachers in secondary education, with implications for primary and post-16 age

phases, as to how to develop students’ PCs through Science teaching.

The study’s intended outcomes were to have:

¢ identified the theoretical basis, relevance and operational definitions of the
PCs
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e reviewed the NC (England and Wales) secondary Science curriculum, and
identified aspects through which the PCs could be effectively integrated,
promoted and developed

e reviewed the opinions of employers and teachers with reference to the
“significance and current development of PCs in their practices

e reviewed the extent to which Science teaching influences the development
of students’ personal skills and characteristics

o worked collaboratively with practising Science teachers (mainly secondary)
to identify, trial and evaluate a range of strategies which provide

opportunities for the development and self-assessment of students’ PCs.

1.4 THE ORIGINAL CONTRIBUTION TO KNOWLEDGE
The study aimed to provide a significant contribution to the existing knowledge
and understanding of personal development within mainstream education. Its
originality stems from the lack of detailed research into the development of
students’ PCs through the subject curriculum, especially in Science, and a
pertinent need for practical teaching and learning approaches which enable
teachers to intervene, monitor and assess personal skills and characteristics.
The contribution to knowledge aimed to arise from:
e gaining a clearer understanding of the relevance of the PCs within the
Science curriculum
e generating operational definitions for the use of PCs within the subject
curriculum
e reviewing the debate generated amongst teachers, educators and
employers about the role of subject teachers in the development of students’
PCs, e.g. the tension between Science teachers’ responsibility to teach
‘Science’ and their role in assisting the development of a broad range of
students’ personal skills and characteristics
e gaining a deeper understanding of teachers’ experiences and perceptions
associated with the development of PCs through the Science curriculum,
e.g.
- improved knowledge and understanding of teachers’ role in raising
students’ awareness of the importance of PCs in their development
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and creating a teaching and learning environment which effectively
promotes PCs development
- improved knowledge and understanding of the types of teaching and
learning strategies that facilitate or inhibit the achievement of PC
objectives, for example, target setting, self-review, monitoring and
evaluation, project work, teamwork, etc.
e gaining a deeper understanding of how teachers’ perceptions are articulated
and supported

o demonstrating the potency of collaborative action research.

The extent to which these areas have been fulfilled is displayed throughout the
thesis and summarised specifically in sections 14.0 and 14.1.

1.5 APPROACH

Implicit in the research approach was the notion of teachers as action
researchers, focusing on reflection-in and on-action (Schon 1983). Teachers
were encouraged to be integrally involved in reviewing Science teaching
practices, tailoring and adapting resources and interventions, and focusing and
sharing evaluation on their perceptions and experiences. Establishing teachers’
sustained support was central to the study, and required a high level of
voluntary commitment to gain substantiated understandings of the strategies
and influences on students’ PC development. A positive contribution to
teachers’ professional development was inherent in their involvement, where
the undertaking of the research was coupled with reflection on personal
understandings, pedagogy and curriculum change.

Qualitative research methods of semi-structured interviews, questionnaires,
surveys, observations and diaries provided the main sources of data (ref.
Chapter 7). Analysis and interpretation was undertaken primarily by the
researcher, in association and collaboration with the teachers and supervisory
and advisory team. The collaborative nature of data collection and
interpretation facilitated teachers’ sense of ownership and involvement in the
study, encouraging openly reflective discourses to be maintained between the

teachers and the researcher. As teachers’ involvement in the study continued,
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and understanding of PCs improved, reflections on experience became more
detailed and were articulated more clearly in relation to their personal
development, that of their students, and the impact on téaching and learning.
Collaboration between and across schools, encouraged teachers to consider
their experiences with others, enabling increased clarity and objectivity of
thought and interpretation.

1.6 EXPECTED DIFFICULTIES ASSOCIATED WITH THE STUDY

Teaching and learning is a complex interaction between teachers’ and students’
personal and academic skills, characteristics, competences and capabilities.
The teaching and learning of Science brings with it additional complexities
relating to the nature of knowledge and understanding in the field. Where this
study aimed to influence teaching and learning, through a process of reflection,
leading to a change in pedagogy, a wide range of issues were likely to arise
with respect to teacher expertise, student ability, student age, school and
classroom management, curriculum ’demands, assessment requirements etc..
Although inevitable, the study endeavoured to appreciate, yet not be inhibited
by, such influences. By working in collaboration with teachers, and adopting a
flexible, yet focused, approach to research, the study aimed to overcome
existing curriculum and teaching pressures, to actively learn from the research

interventions.

By its very nature, the social and educational focus of the study required
considerable interaction between the researcher and the teachers, which
demanded that teachers allocate time for undertaking on-going reflection,
intervention and evaluation. Although challenging amidst existing school and
personal responsibilities, teachers voluntarily agreed to sustain involvement in
the study. The geographical location of schools required to be within a
reasonable distance of travel for the researchers’ ease and frequency of

access.
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1.7 OUTLINE OF THE THESIS

The thesis is organised into fourteen chapters which report on the: existing
literature associated with the content of the study and its methodology; research
strategy; findings and discussions; conclusions; areas for further study. Each
chapter is organised into a series of subheadings, and cross-references

- between different chapters and the appendix are made where necessary.

Chapter 2 outlines the current status of Science teaching in mainstream
schools. The chapter presents an overview of the requirements and demands
on secondary Science teachers, and emphasises the influence of the NC and
its associated assessment strategies.

Chapter 3 reviews the issues concerning the demand for skills within the 21
Century workplace. It emphasises the increased requirements of employees’
generic skills in work environments, which are influenced by rapid technological
advancements. The relationship between such skills and PCs is recognised.
This chapter, and the subsequent two, represent the way in which the research
addresses the first aim of the study.

Chapters 4 and 5 establish the basis and form of PCs, such thaf their definitions

and characteristics are explained and condensed into a working framework for
the study. This chapter reviews a wide range of associated literature in specific

fields and provides the reader with an overview of each PC.

Chapter 6 concentrates on the representation and justification of the research
methodology. It reviews the nature of action research, relevant research
methods and analysis techniques, and reviews the importance of addressing
reliability and validity within the study.

Chapter 7 describes the study’s research strategy detailing the researcher’s and
teachers’ roles, the nature of the research sample, and the five-phase model of

research.
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Chapter 8 presents employers’ and teachers’ perceptions of the relevance and
nature of PC development in employment and in schools. It illustrates the
demand for PC development in employment and the impact currently being
made on encouraging youngsters' PC improvement. These findings represent
the way in which the research addressed the second aim of the study (ref.
section 1.2).

Chapter 9 provides an exemplar case study report and discussion to illustrate
the action research process which was typical of all cases. The chronological
report highlights the teacher-researcher interaction, from which the discussion
draws meaning and considers the implications of the actions.

Chapter 10 presents an overview of activity and impact in all the schools, with
discussions of the key findings from Schools B, C and D.

Chapter 11 provides a series of recommended strategies for improving
students’ PCs through the Science curriculum, which have been drawn from the
regularly used activities across the case schools.

Chapter 12 reflects the impact of teacher collaboration and participation on their
continued professional development.

Chapter 13 critically reviews the key issues of the study. It considers: the role
the teachers-researcher interaction in the action research process; the way a
unified understanding of PCs was arrived at; the process model of PC
development; the implications of developing PCs through the Science
curriculum.

Chapter 14 draws. a conclusion to the issues raised in the thesis, highlighting
opportunities for further work and the main strengths and limitations of the
study, closing with final remarks.
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CHAPTER 2

Contemporary Science Teaching under the National Curriculum

This chapter reviews the teaching context in which the study took place. It
considers the issues emerging from the introduction of the NC, specifically
recognising its impact on Science teaching. It reflects how this has affected
students’ learning experiences, particularly in relation to the impact on
opportunities for PC development.

2.0 THE NATIONAL CURRICULUM

The NC originally evolved as a result of the government’'s 1987 announcement
’of its intention to implement statutory controls over the school curriculum. It
sets out a clear, full and statutory entittement to learning for all pupils of
compulsory school age. Since its first publication in 1989 (Department for
Education and Employment, DfEE, 1989), the NC has undergone four changes,
with the most recent edition issued in September 2000 (DfEE 1999b). Often
regarded as the most significant intervention affecting practitioners in schools,
its impact on classroom teaching has been substantial. However,
implementation and repeated revision has led to over a decade of ongoing
change, refinement and development.

The four key purposes of the NC were:

‘To establish an entitlement

The National Curriculum aimed to secure for all pupils, irrespective of social background, culture,
race, gender, differences in ability and disabilities, an entitlement to a number of areas of learning
and to develop knowledge, understanding, skills and attitudes necessary for their self-fulfilment and
development as active and responsible citizens.

To establish standards

The National Curriculum made clear expectations for learning and attainment explicit to pupils,
parents, teachers, governors, employers and the public, and establishes national standards for the
performance of all pupils in the subjects it includes. These standards are used to set targets for
improvement, measure progress towards those targets, and monitor and compare performance
between individuals, groups and schools.

To promote continuity and coherence

The National Curriculum aimed to contribute to a coherent national framework to promote curriculum

continuity and be sufficiently flexible to ensure progression in pupils' learning. It aimed to facilitate the
transition of pupils between schools and phases of education and to provide a foundation for lifelong

learning.
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To promote public understandmg

The National Curriculum aimed to increase public understandmg of, and confidence in, the work of
schools and in the learning and achievements resulting from compulsory education. It aimed to
provide a common basis for discussion of educational issues among lay and professional groups,
including pupils, parents, teachers, governors and employers.’

(Her Majesty’s Stationary Office, 1999)

The provision for England and Wales of standardised guidelines for curriculum
provision, across four age phases, has improved the coherence of content
delivery at specific stages of development. Jenkins (2000b) reported on the
practical usefulness of the NC in providing a structure for pupil entitlement and

improving progression across the curriculum.

Hargreaves (2001: 4) explained:

The National Curriculum and the associated assessment regime, together with
the GCSE, have provided both primary and secondary teachers with a much
clearer understanding of the standards involved... These have transformed
teachers’ understanding of what is to be taught and learned and their
competence to assess what pupils or students achieve. This is at the heart of
how and why there has been a rise in student achievement.

The NC has also benefited the monitoring and assessment of student
development through the introduction of standardised national testing. Where
all students within particular Key Stages (KS) should receive tuition in specific
areas of work aimed at particular levels of attainment, the standardised tests
provide a clearer indication of students’ performance against national norms
and standardised criteria. Concern has grown, however, over the degree of
comparability between schools’ performance, especially those with differing
social and economic status. Despite these difficulties, the NC has led to
significant improvements in the overall provision of a ‘broad and balanced’
curriculum.

2.1 CONTEMPORARY ISSUES RELATING TO THE NC

Despite its benefits, the NC has given rise to a number of significant concerns.
Although being established as a curriculum of minimal entitlement, it is viewed
differently by schools and teachers. While promoting subject diversity, the NC
is considered to be overly prescriptive, demanding of time and heavily
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influenced by statutory assessment. In practice, these issues have significantly

altered the perceived purpose of learning within the NC.

~‘Beyond 2000’ (Millar & Osborne 1998) emphasised that the intended purpose
of the specific content in the curriculum had not been realised, and as such the
authors suggest that the selection and organisation of content has no obvious
basis. Frequently teachers view the statutory assessments as the purpose of
teaching and learning, such that subject delivery has become largely structured

to fulfil assessment requirements.

Although ‘assessment’ is essential to the monitoring and safeguarding of a
broad and balanced approach to learning, the unintended outcomes of its
statutory system has ultimately been criticised. Whereas effective assessment
should assist students’ development by highlighting progress, the tendency to
deliver the curriculum on the basis of the statutory requirements is increasingly
considered to be the norm (Osborne 2000). The use of such summative
assessments provides minimal developmental feedback to students, and
although assessment grades are of personal significance to the student, the
higher stake is the perceived effectiveness of the school within the national

league tables.

Osborne (2000: 1) summarises:

The consequence is that whilst the quite reasonable intention of the -
assessment regime was to make the important measureable, only the
measureable has become important with the ensuing excision of much that
interests young people.

This is contrary to the intended outcome of the NC. However, while teachers’
professional abilities are judged mainly by students’ test scores, they will
increasingly be obliged to ensure that examination preparation is dominant
within teaching. This approach has favoured more didactic, assessment-led
teaching strategies, compounding the notion of ‘teaching to the test' (Jenkins
2000a). Within this type of ‘learning experience’, students are unlikely to
develop a broader range of the skills and characteristics, so important for their
continuing education, life and work.
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2.2 THE SCIENCE NC

Science, a ‘core’, statutory subject for 5-16 year olds, maintains its position
alongside literacy and numeracy in being allocated around 20% of curriculum
time. Encompassing aspects of Physics, Chemistry and Biology, the
Programmes of Study for NC Science encourage the development of
investigative and process skills. Recent changes focus on improving the status
of practical and experimental Science and scientific literacy, the former having

proven difficult to standardise and assess.

In a reassessment of Science education, Millar & Osborne (1998) emphasised
that although curriculum change has been continuous since the introduction of
the NC, it has not been accompanied by a corresponding revision in the
Science ‘content’. They consider that the current curriculum still retains ‘its
past, mid-twentieth-century emphasis, presenting science as a body of
knowledge which is value-free, objective and detached’ and to be predominantly
‘a succession of ‘facts’ to be learnt’ (ibid.: 2004). Indeed, strongly influenced by
its assessment procedures, the Science curriculum has increasingly become
focused on factual recall which bears little relationship to reality beyond the
classroom (Millar & Osborne 1998).

Consequently, whilst the implementation of the Science NC was intended to
deliver a standardised pupil entitiement, it has come to be viewed as inflexible
and limiting to teachers’ professionalism. Jenkins (2000b, adapted from pg 19)

summarises these fundamental difficulties in terms of four areas. The NC has:

1) become constraining and inflexible, limiting the possibility of adjusting the

Science curriculum to suit particular localities or students’ needs, especially
those of less-able students.

2) lessened professional authority especially in terms of the discretion teachers

exercise over choice of content and pedagogy. This has been compounded
by increased bureaucratic and administrative responsibilities demanding
more of teachers’ time, almost certainly to the detriment of their Science
teaching. These responsibilities are associated significantly with the

assessment and monitoring systems.
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3) reduced laboratory work, with teachers tending to focus mainly on

assessment-oriented activities and to avoid where possible, practically
based laboratory experiments.

4) diminished personal satisfaction for students’ and staff in relation to their

enjoyment of Science.

The impact of such difficulties reduces the diversity of pedagogy, where
Science is delivered mainly as an information-giving, rather than an information-
finding subject (Osborne 2000). Repetition of material is increasingly common
in order to maximise achievement. These teaching and learning strategies
affect students’ view of Science, by focusing less on innovative and creative
processes, and more to fact acceptance and retention. The opportunity for
development of scientific process and personal skills is subsequently limited, in
turn inﬂuencing students’ perceptions of the nature of Science.

Although students may have benefited from a broader and more balanced
spectrum of scientific content, the implementation of the NC has increasingly
marginalised the opportunity to explore personal interests (Donnelly 2000b,
2000c, Jenkins 2000a). Teachers consider the Science curriculum to have
fewer opportunities to relate learning to ‘real-life’ or familiar contexts. The
opportunity for innovation within Science teaching thus is curtailed, as teachers
reduce activities considered to be extraneous and potentially time-consuming,
such as practical work or discussion opportunities (Osborne & Collins 2001).
Although recognising its potential in aiding the understanding of scientific
principles, and in motivating and enthusing students, teachers increasingly refer
to practical work as time-consuming and difficult to manage effectively
(Donnelly 20000). More commonly, investigative Science is undertaken as an
assessment-driven exercise, and less frequently as an integral learning
experience aimed at promoting the development of process skills and attitudes
(Nott & Wellington 1999). | |
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Henderson (2000: 26) reflects this concern, suggesting:

One of the major failings of the National Curriculum is the amount of content it
has tried to force into the teaching time available. This has had the effect of
making many schools deliver science in a hot-house fashion, where facts are
crammed into pupils’ minds... Also, in spite of the efforts of Science 1, [the
investigative science programme of study], there is seldom the opportunity to
do genuine investigative work. The Sc1 model of scientific investigation is
philosophically flawed and pupils take little pleasure in jumping through the
artificial hoops that the assessment criteria of Sc1 demand.

Nott and Wellington (1999) also highlight how the level of differentiation within
the curriculum has been negatively influenced. They consider that content
differentiation is often related to setting or banding students on the basis of
academic ability, and rarely from offering students’ different learning activities.
This proves increasingly challenging for less-able students who lack adequate
skills or understanding, or conversely higher ability students who lack sufficient
challenge in their work. Such limiting opportunities can impact negatively on
students’ self-esteem and may lead to frustration, disinterest or disaffection
towards Science.

Osborne & Collins (2001) reported that parents and students view Science as a
valued and prestigious subject which has relevance to future career planning.
Disparagingly, however, Osborne (2000) also found that many students find the
latter years of their Science education to be a rushed experience, dominated by
content, repetitive of other year groups, fragmented and demotivating. It could
be suggested, therefore, that where the NC continues to focus heavily on
consensual, well-established Science learning, with little opportunity to consider
the importance of Science in contemporary society, its relevance and influence
on students’ motivation may be compromised. The impact of this may
ultimately be reflected in the uptake of Science at post-16 level, which has
already been found to be declining. Osborne & Collins (2001: 461) recognise
that the increasing use of didactic teaching strategies, intentionally or otherwise,
is ‘harming the long-term interest of science in our culture’. Where teaching is
directed purely as a process of acquiring the ‘correct’ facts for passing
examinations, students’ interest and curiosity may be stultified and lead to

Science inevitably being viewed as a more traditional, and less creative subject.
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Jenkins (2000b) also highlights teachers’ feelings of diminished professionalism
that has resulted from judgemehts being made about their proficiency based on
students’ test scores, suggesting:

...that more is needed, and that this ‘more’ must restore to science teachers a
stronger sense of professional ownership of, and greater control over, their own
work. Arguably, achieving this within a system of public accountability that
commands the confidence of government, parents and others, is a major
challenge facing government in the early years of this new century. (Jenkins
2000b: 20)

Donnelly (2000c: 33) suggests that, for the situation to improve, a balance must
be achieved between teachers’ authority over their work and their
accountability. = He considers that Science teachers may benefit from
endeavouring to maintain authority over their styles and pedagogies, despite
the increasingly prescriptive guidelines, to avoid mainly focusing on
predetermined reliable activities aimed mainly at ensuring good performance
(Donnelly et al 1996).

2.3 TOWARDS IMPROVEMENT IN SCIENCE

At a national level, the Key Stage 3 (KS3) Strategy and Science literacy
initiatives have focused increasingly on teachers’ and students’ scientific
abilities.

The KS3 Science Strategy (2000) attempts to provide a comprehensive strategy
for the professional development of teachers, focused on addressing students’
declining engagement with Science and improvement of examination standards.
It emphasises the use of a wider range of teaching and learning approaches,
such as those promoted within the active teaching and learning community
(Centre for Science Education 1992), with differentiation, progression and

continuity targeted at improving attainment in national scores at age 14.

Scientific literacy initiatives aim to steer the curriculum to provide ‘sufficient
scientific knowledge and understanding to enable students to read simple
newspaper articles about science, and to follow television programmes on new
advances in science with interest’ (Millar & Osborne 1998: 2000).  This has

been described as a way in which young people may have an increasingly
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relevant experience of Science. Through encouraging the development of
understanding in ‘everyday’ Science in such initiatives, it is hoped that a larger
number of people will have access to Science within society and be better

motivated towards learning and achievement.

2.3 SUMMARY

The introduction and implementation of the NC undoubtedly had a major
influence on how Science is taught and impacts on students’ experience. Millar
& Osborne (1998: 2030) reflect the view of a vast majority of teachers,

educational researchers and educationalists.

Essentially, the fundamental problem for the current system, which is not
unique to science education, is that there exists no mechanism for
systematically encouraging innovation and curriculum development. Indeed,
the climate of league tables, inspection and National Curriculum tests is a
significant disincentive to any school or individual to step outside the normal
framework of provision.

As Science continues to be a significant and increasingly integral part of the
modern world, the school curriculum must recognise its progressive and
creative culture. Recent reforms have focused on ifnproving the relevance of
the subject matter, by prompting pedagogy aimed at increasing students’
motivation, interest and engagement. Continued commitment to improvement
and diversity will benefit teachers who search to work flexibly with the NC,
avoiding a prescriptive approach.

The current emphasis on students’ personal development through subject
teaching is minimal, as focus is placed mainly on the assessed curriculum. This
is a great opportunity missed, where the development of creativity, problem
solving and other skills can potentially be promoted whilst learning Science.
This study promotes the explicit recognition of PCs, suggesting that where
Science is delivered in a manner which is dissociated from students as
individuals, the relevance and purpose is compromised. It suggests that
whereas the NC has been useful in ensuring provision and entitlement of
Science, it has lacked sufficient focus on students’ personal development. This

study has assumed that all teachers are responsible for planning for students’
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personal improvement through their subject teaching, and has endeavoured to

find methods to promote this change.
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CHAPTER 3

The Demand for Skills

This chapter reviews the changing requirements of the employment sector, due
to the increasing advancements in technological and digital systems. The
improved access to information and reduction in labour-intensive work practices
has been found to require employees to utilise a diversity of generic and
personal skills in the workplace. The education sector has a crucial role to play
in the development of these skills, which are said increasingly to be of influence
for commercial success. This chapter, and the following two, represent the way
in which the research addresses the first aim of the study, to establish the
relevance and operational definitions for the Personal Capabilities for use within
a curriculum context. ‘

3.0 INTRODUCTION

Learning is the key to prosperity.... Investment in human capital will be the
foundation of success in the knowledge-based global economy of the twenty-
first century. (The Secretary of State, DfEEa, 1998: 7)

The world of work is fast changing. Over the past decade the government,
policy makers and businesses have placed increasing interest on the influence
of rapid technological advancements in workplace systems (Confederation of
British Industry 1989, British Chambers of Commerce 1989, Department for
Trade and Industry 1998, 1999, Davies 2002). Employers progressively
demand high levels of competence and skill from their new employees in order
to maintain a competitive edge in the global economy (Campbell 2001, Felstead
et al. 2002). Unfortunately, however, in some sectors it is widely believed that
Britain has experienced a decline in the number of high-quality employees with
the necessary skills and competences to allow them to compete successfully in
an increasingly demanding workplace (Campbell 2001). These occurrenbes are
seen as contrary to the needs of the economy and have led to substantial
investment by government and key stakeholders, in an attempt to redress the
skills gap through additional training. A
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The 1989 Confederation of British Industry (CBI) report, ‘Towards a Skills

Revolution’, expressed the concerns of the business sector, stating that:

The skills of the United Kingdom workforce compare poorly with those of our
principle competitors. Skills shortages combined with falling numbers of young
people and the accelerating pace of technological change all add to the
seriousness of the situation... To maintain and improve Britain’s position in an
increasingly competitive world nothing short of a skills revolution is required.
Action is urgently needed. (CBI 1989: 7-9)

That was the view then, and over a decade later major skills shortages continue
to be reported in the United Kingdom (UK). It is increasingly considered that for
youngsters to possess the adequate knowledge and skills for success in the
developing knowledge society, they must be encouraged through relevant and
focused opportunities whilst in mainstream education. Seltzer and Bentley
(1999) consider that not only must youngsters acquire academic knowledge and
qualifications, but they must be equipped with vocational and ‘transferable’ skills
relevant for real workplace environments. It is increasingly important for
youngsters from a broad range of disciplines to capitalise on their knowledge
~and skills and be able to apply them in creative and innovative ways.
Youngsters’ abilities to work effectively in teams, solve problems, communicate,
be creative and forward thinking, are seen as fundamental to individuals’ and
business’ success. Much of the evidence is anecdotal, and there appear to be
no long-term comparative studies of school-leaver skills. However, the views
just outlined are widespread. |

3.1 THE WORKPLACE

It is widely accepted that business and commercial practices have undergone
significant changes over the past decade, with further developments forecast in
line with technological developments and global competition (Department for
Trade and Industry 1999). Although the future requirements of the employment
sector are difficult to predict, there is a growing consensus regarding the need
for skills, competences and attributes required from most employees (Haskel &
Holt 1999, National Skills Task Force 2000). A number of skills ‘hotspots’

continue to plague this development, notably ‘intermediate’ level skills, ICT
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skills, generic and ‘transferable skills’, numeracy and management skills
(Campbell 2001).

Technical abilities were previously given more prominence within industry, but
the contemporary workplace has come to rely more significantly on personal
competences and inter-personal skills. The Department for Trade and Industry
(DT1) 1998 White Paper, ‘Our Competitive Future’, highlighted the government’s
concerns in this area and called for education and business to recognise that,
‘the UK'’s distinctive capabilities are not raw materials, land or cheap labour [but]
must be our knowledge, skills and creativity’ (1989: 3).

The DfEE (1998a) also endorsed these motives in the consultation paper, ‘The
Learning Age: a renaissance for a new Britain’.

The information and knowledge-based revolution of the twenty-first century will
be built on a very different foundation — investment in the intellect and creativity
of people. (DfEE, 1998a: 9)

This document focused particularly on the need for skill development to be
underpinned by a good level of knowledge and understanding. It was
suggestéd that opportunities for improving a range of competences, be they
academic, technical or vocational skills, and should be enhanced to engender
an ethos of lifelong learning.

3.2 INFORMATION AND KNOWLEDGE

Availability and access to information is significantly improving with the wider-
scéle use of television and the Internet, thereby altering the form in which
knowledge can be acquired. Potential access to cross-global information '
databases in relatively short periods of time means that the need to access
paper-based archives to acquire information and knowledge are likely to
decline. This improved access to information has the potential to limit the need

for people to memorise and retain large amounts of information.

The availability of information, however, will not in itself result in the formation of

knowledge. The Internet makes accessible vast information sources which,
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however, remain dormant until individuals interact with them, associating new
information with existing knowledge and previous experiences. Knowledge,
however, can only be acquired when it is effectively accessed, processed and
refined within particular contexts. Due to this, increased attention is being paid
to the skills which enable individuals to effectively find, interpret, use, manage
and develop new knowledge, as opposed to its memorisation and retention.
The style of working within businesses subsequently requires rapid alteration
from labour-based jobs, in line with the use and advances of digital technology.
Businesses are increasingly becoming aware of the relevance of peoples’
competences and skills, identifying the role of ‘knowledge workers’ in the
contemporary workplace.

‘Knowledge-workers’ is a term used to describe, ‘people who use their heads
more than their hands to produce value’ (Horibe 1999: xi). Itis a relatively new
concept which describes a relatively small sector of individuals at present,
however is forecast to be of increasing influence. It is used to characterise
individuals, who, having developed a high level of proficiency in their work,
capitalise on their own knowledge within the company for the benefit of others
and overall productivity. They are influential due to their innovative and
forward-thinking approaches, supported by confidence in their abilities. The
generation of creative and innovative ideas, the efficient use of human and
structural resources, and a commitment to explore new opportunities whilst
striving to maintain good interpersonal relationships, are characteristic features
of this worker. Knowledge workers specifically endeavour to pursue optimum
productivity and quality in the workplace, by diversifying the knowledge and
expertise within it. They efficiently identify, select and capitalise on wide
ranging information, and effectively manipulate it towards achieving a
competitive advantage. The increased diversity and accessibility to information
sources is crucial to these workers who rely on up-to-date, broad-ranging
knowledge, for on-going commitment to life-long learning.

The skills required by knowledge-workers are not exclusive to their role, and are
increasingly relevant to most individuals. Honey . (1995: 5) categorised eight
process skills which he considered to be ‘universal to all knowledge workers...
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transcend horizontal and vertical organisational divisions, occupational barriers,
company and industfy lines, and regional and national borders... and remain
constant during periods of rapid and unpredictable change.” He recognised
these to be, the ability to:

o define purpose

e establish goals

o focus resources

¢ manage priorities

e measure effects

e own the performance

¢ influence the participants

e continue the improvements.

Similar competency frameworks outline skills and characteristics which are
- considered to be influential in improving productivity, personal and corporate
success, and lifelong learning (Boyatzis 1982, Goleman 1996, Smith & Spurling
1999). Many of these frameworks highlight the influence of personal skills

alongside those of professional and technical abilities.

3.3 THE DEMAND FOR SKILLS

Over the past fifteen years government-commissioned reports have stressed
the influence of technological advancements on industry and businesses
(Felstead et al. 2002). They have increasingly focused on the skills and
competences required within this sector, and the level of provision that has
been achieved. The National Skills Task Force (2000) research rebort
continued to echo the relevance and demand for skills, specifically targeting
generic and personal skills, and encouraging the education sector to focus
attention on their development.

The ‘Labour Market and Skills Trends in Britain Report’ (1997) suggested that:

Overall, new jobs are likely to arise in skill-intensive, knowledge-based
“occupations, in services and manufacturing. An increase in higher level
qualifications and skills will be needed to match such occupational change.
(Skills & Enterprise Network 1997: 3)

Key organisations such as the British Chambers of Commerce (BCC), DTI and
CBI, continued to express concern with these shortages, recognising the
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potential the education sector could have on targeting improvement (BCC
1998).

More recent reports have reiterated similar issues, stating that:

Over the last four years, most generic skill requirements of jobs have risen.
Nine out of ten of the measures of generic skills show a rise, the exception
being the use of physical skills which has not changed. (Felstead et al. 2002:
10)

Currently, the main deficiencies lie in generic skills, relating to technical and
practical skills. Beyond these, employers identify communication, team working
and problem solving to be prominent areas of skill shortage, especially in
managerial, personal service, operator and professional services (National
Skills Task Force Report 2000). The impact of these and other skill deficiencies
is found to significantly influence employer productivity.

[The skill shortages] have negative consequences for one in four of all
establishments which are actually undertaking recruitment, particularly faster-
growing establishments. The principal effects of such shortages are difficulties
in meeting customer service objectives, delays in developing new products or
services, increased operating costs and difficulties meeting required quality
standards. (National Skills Task Force 2000: 98)

The BCC endorsed the provision of skill development within mainstream
schooling, suggesting that personal and social education ‘could provide the vital
ingredient in the development of transferable and personal skills’ (BCC 1998:
21). They suggested that attention should be paid to them during primary
years, since young peoples’ behaviours and attitudes were significantly well
grounded by the age of eleven.

In light of these demands, the government has endeavoured to direct specific
support to address the skills shortages. The establishment of the National Skills
Task Force has contributed to the development of the National Skills Agenda,
the founding of the Department for Education and Skills (DFES) ‘Skills Unit’
focuses primarily on the integration of Key Skills, the University for Industry also

provides a learning network using modern communication systems, the Basic
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Skills Agency and various youth and adult support programmes such as New
Deal and Aim Higher.

Developments in mainstream education, especially at this young age, are,
however, relatively slow and are manifest mainly in Personal, Social and Health
Education (PSHE), Religious Education (RE) and the new Citizenship
curriculum (QCA 2001). The BCC also suggested a strategy, pertinent to this
study, of the integration of skill development through the subject curriculum,
however it continues to lack exploration on a wider scale.

In order to make a more effective impact on all young people, a more
comprehensive approach to teaching key skills in the curriculum is required.
Where possible, the teaching of key skills should be incorporated into the
teaching and assessing of all curriculum subjects rather than adopting a bolt-on
approach which the Key Skills certificate could produce. (BCC 1998: 21)

3.4 THE ROLE OF EDUCATION

Despite the increased emphasis described above, the notion of intelligence
encompassing the interrelationship between personal, academic and
professional skills is not fully exploited within current educational settings. Most
commonly, initiatives aimed at raising educational standards have resulted in
government policies focusing mainly on the standardised assessment of subject
knowledge. Teachers are increasingly directed by government to improve
academic standards, specifically in terms of the basic skills of literacy,
numeracy and information technology, and although highly significant, these
initiatives do not fully recognise or accredit the development of a broader range
of personal skills, attributes or characteristics.

The prescription and integration of skill development initiatives within existing
curriculum structures was stimulated by the Dearing Review (1996) of
Advanced (A’) Level syllabuses, following which ‘Key Skills’ were designed to
be incorporated into regular course delivery. ‘Key Skills’ was the term given to
a range of skills previously identified as ‘core skills’ by Kenneth Baker, the
Secretary of State in 1989. The Key Skills curricula were aimed at post-16
education, targeting six areas of development: communication, application of
number, information and communication technology (ICT), working with others,
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problem solving and improving own learning and performance. These skills
have long been established in vocational training courses, however Dearing
recommended that they should be ‘éignposted’ in A’ Level courses, with
assessment material provided by examination boards, in line with guidance by
what is now called the Qualifications and Curriculum Authority (QCA). To date
Key Skills qualifications are optional for students undertaking full-time post-16
study, however Millar and Osborne (1998) highlight their inclusion in future A’
Level modules in the ‘Curriculum 2000’ publication.

The Secretary of State’s Proposals for the revised NC (QCA 1999a) also
highlighted the need for the integration and focused development of a range of
broader skills and aptitudes within compulsory schooling for primary and
secondary schools. Blunkett (QCA 1999a: 12) requested that the QCA:

e provide guidance with the revised National Curriculum [for Key Stages 1-4] -
on ways in which key skills can be developed in individual subjects and
across the school curriculum;

e provide guidance with the revised national curriculum [for Key Stages 1-4]
on ways in which schools can develop a range of broader skills and
aptitudes through individual subjects and across the school curriculum.

Despite these recommendations, little has been achieved, the fruition of these
suggestions is slow coming, and, availability of research to inform policy is
minimal. Key Skills remains focused at post-16 or vocational course level, and
it is undoubted that the constraints on time and the requirements of heavily
prescribed curricula create obstacles for the whole-hearted inclusion of personal
skill development in core subject areas, as described in Chapter 2.

Key Skills have emerged from previous references to ‘core’ or ‘common’ skills,
and has been used since Dearing’s 1996 report. In February 1989 the merits of
incorporating core skills into post-16 education were outlined by the Secretary
of State for Education, from which a wide range of associated organisations, i.e.
the National Curriculum Council, Council for National Academic Awards,
Schools Examination and Assessment Council (SEAC) and the Further
Education Unit, were consulted to report on core Skills for A/AS levels. Early

specifications' were developed by a task group, since which they have
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frequently been referred to as transferable or generic skills and linked most
typically with vocational initiatives such as the Youth Training Schemes in the
1970's and 80’s, and more recently as Key Skills within the General National
Vocational Qualifications and Advanced Level Vocational Certificates of
Education (AVCEs). The integration of the Key Skills in post-16 education is

now becoming increasingly commonplace, and support is expressed that:

...it is far better to possess the skills required for how to improve knowledge than
to have an enormous body of knowledge at one’s disposal which is seen to be
finite...Skills development complements the growth of knowledge and cannot be
separated from it. (Duckett 1998: 56)

Alternatively, others have also voiced strong opposition, suggesting that ‘the
pursuit of general transferable core/key skills is a wasteful chimera-hunt and
should now be abandoned’ (Hyland & Johnson 1998: 163). They argued that
debate about skill development was redundant due to their undefined nature,
and contested the manner in which Key Skills are promoted for development.
They suggested that grouping context-independent skills was atypical of their
nature, especially high-level skills and qualities which are context-bound.
Hyland & Johnson (1998: 170) stated that:

. during the last two decades, millions of young people have suffered
inadequate vocational education and training... largely because that education
and training has been based upon non-existent entities, i.e. general transferable
skills. Belief in these entities is based on wishful thinking; transferable skills hold
out the promise of producing a flexible and adequate workforce, and of solving
problems associated with training people for an uncertain future. Such skills are
simply too good not to be true! On the basis of the available evidence, however,
drawn from many very different disciplines, we believe that the pursuit of such
skills is a chimera-hunt, an expensive and disastrous exercise in futility.

Their views are in the minority, and Quicke (1999) highlights a more common
viewpoint, suggesting that the Key Skills are features of knowledge acquisition
in any domain, and that communicating and problem solving in collaboration
with others is an inherent feature within successful learning opportunities.
Quicke suggested that ‘knowled‘ge’ and ‘skills’ should be viewed as integral and
interdependent discourses in learning, and also accepts the difficulties inherent
in their development, appreciating the dictonomy between the rhetoric and
practical application of such skills.
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3.4.1 Curriculum endeavours

Some curriculum endeavours have initiated the trialing of approaches to include
skills and competences in the school curriculum, such as the ‘Opening Minds’
project (Bayliss 1999, Royal Society of Arts). The think tank, DEMOS, and the
Royal Society of Arts (RSA) have requested a re-evaluation of the current
curriculum, in order to encourage students to develop personal skills and
aptitudes for success in increasingly diverse workplaces (Seltzer and Bentley
1999, Bayliss 1999). There is a growing recognition of the need for the school
curriculum to address the development of students’ creative, enterprise and
entrepreneurial ‘skills, with a view to innovation and change becoming more
forthcoming in future work and society.

Encouragingly, the government’s education strategy for 2006 (DFES 2001)
highlights this as a key objective, seemingly recognising and valuing the
potential influence of students’ personal qualities alongside subject knowledge
development. Millar & Osborne (1998) consider that sustained and systematic
provision to develop these skills should come through the 5-16 curriculum.

Radical changes in curriculum design, moving towards a competency-led
curriculum have been suggested (Bayliss 1999), however remain in their pilot
phases. A larger initiative began in the Republic of Ireland, where a ‘Transition
Year was introduced in 1994 for 16 year-old students. This provides an
optional one-year programme between secondary and sixth form years, aimed
specifically at broadening the scope and educational experience of youngsters.
It has been designed to bridge the transition from highly structured learning
environments of secondary school, to thbse requiring increased personal
responsibility for Iearhing during sixth form and university years. Students are
encouraged to develop a range of transferable, critical thinking and creative,‘
problem-solving skills, to prepare for the changing demands of the adult work
place and relationships (Woods 1998). Such changes are also beginning to
permeate the p'rimary and secondary curriculum in Northern Ireland, and the
latest Curriculum Review (Council for the Curriculum, Examinations and
Assessment 2001) has indicated further changes in the delivery of all subjects
across all Key Stages.
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These initiatives, and others, e.g. Progress File (2002), have recognised the
role the education sector has in explicitly developing youngsters’ personal skills.
However, the challenges of assessment and delivery continue to be explored. It
is true to say that personal skill development has, for many years, permeated
students’ learning experiences, however explicit and more focused interventions
aim to recognise the importance of these areas, and, as such, aim to contribute
to addressing the skills shortages in the workplace.

3.5 SUMMARY

The demands on individuals entering employment seem increasingly
competitive. Recruitment and job progression relies heavily on both good
academic and personal skills, and the change in work-related systems places
increased emphasis on the manipulation and transmission of information and
knowledge. The education sector has been stimulated to better appreciate its
influence on engendering youngsters’ communication, teamwork, problem
solving, ICT skills etc., through the design and introduction of skill-related
initiatives. Further development, however, will be required if they are to improve
generic and personal skills to the extent that they impact on the identified skills
shortages. Focused inclusion within regular subject teaching, within the
primary, secondary and tertiary years, could positively influence these attempts,
and add value to their impact.
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CHAPTER 4

Defining the Personal Capabilities

This chapter explores the relationship and differences between the concepts of

skill, competence and capability. The basis and theoretical background to PCs
is reviewed.

4.0 DIFFERENTIATING SKILLS, COMPETENCE AND CAPABILITY

The interplay of usage between terms, such as ‘skills’, ‘competences’,
‘capabilities’, ‘aptitudes’, ‘characteristics’ and ‘intelligences’, often shrouds the
fundamental differences between the concepts. Associated literature makes
distinction between ‘transferable’, ‘generic’, ‘core’ and ‘key’ skills - terms which
have established meanings in particular fields. However, the difficulty of
defining these terms often lies in attempting to capture various elements of
human nature. '

The following section clarifies the working definitions of terms used in this study.

4.0.1 Skills and Competence

Skills can be viewed in relation to their method of assessment, which identifies
them as highly mechanistic behaviours, often disassociated from the individdal
or context within which they are displayed. Their assessment may be
undertaken in a knowledge-free, value-free, emotion-free and context-free
manner. Individuals may therefore be considered ‘skilled’ or ‘skilful’ in isolated
environments, using performance-specific indicators. In this way, the definition
of skills has paid little regard to individuals’ understanding, disposition, values
and emotional maturity (Barrow 1987).

The working definition used in this thesis for ‘skill’ is ‘a practical ability’.

‘Skilled’ individuals therefore demonstrate aptitude in a particular behaviour or
performance. The quality or frequency of performance may, however, not be
taken into consideration at this stage. For example, individuals may
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demonstrate the ability in a skill, and therefore be identified as ‘skilled’,

irrespective of the proficiency or frequency of their performance it. To this end
the level of skill is not necessarily acknowledged.

The working definition used in this thesis for ‘skilled’ is ‘demonstrating aptitude
in a practical ability’.

The relationship between skills and competence relates, therefofe, to the level
of proficiency with which an individual is able to demonstrate a skill. It is
assumed that individuals are more or less competent, dependent on the
dexterity they show during performance. This suggests that competence is an
indicator of developing skills, and differentiated by the quality and frequency of
performance.

Eraut (1994: 164) identified the difficulties associated with the use of
‘competence’, explaining that:

... the very use of the term ‘competent’ carries some performance-referencing,
although it may be neither extensive nor specific. It tends to be treated as a
characteristic of the person rather than a statement about the range of their
competence.

He considers competence to be defined by two dimensions, its scope and
quality. Eraut (1994) suggests that the scope of competence illustrates what
individuals are competent ‘in’, i.e. the range of roles, tasks and situations in
which they show competence. The quality of competence relates to the level of
proficiency individuals display within the performance, which enables
comparisons to be made between individuals.

Being identified as ‘competent’, however, does not ensure consistently high
performance, and Messick (1984) relates ‘having competence’ to what
individuals know or can do under ideal circumstances. Individuals may illustrate
varying levels of competence in different circuvmstances, such that ‘performance
is what is directly observable, whereas competence is not directly observable,
rather it is inferred from performance’ (Gonczi 1997).
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The working definition used in this thesis for ‘having competence’ is

‘demonstrating a level of aptitude in a practical ability in a range of
circumstances’.

Ashworth (1992) considers that competency models have focused too strongly
on performance indicators, and not enough on the understanding and
knowledge underpinning the function. He suggests that for individuals to ‘be
competent’, is to merge the three concepts of performance, understanding and
knowledge. The National Skills Task Force (2000: 21) recognises that skills ‘go
hand in hand with knowledge’, and endorse that although ‘some skills can be
performed without a good level of underpinning knowledge and
understanding... to apply skills in a wide range of contexts and situations
demands a fundamental level of knowledge related to that skill’. |

Ashworth (1992) also suggests that competence is often assumed to be an
}individual’s property, thus adopting an individualistic orientation. In making this
assumption, competence, which is shown in collaborative interactions, is often
interpreted without appreciating the influence of the relationships between the
individuals. The components of success and competence are thereby directed
to particular individuals, which detracts from the very nature of the teamwork in
which it was exhibited.

He describes how ‘competences’ are often defined ‘within the analysis of
behaviours, referring always to activities which individuals can perform.
Although not fully accepting of this, Ashworth (1992) confirms the synonymous
relationship between the defining features of competences and skills.

The range of discussion in this area is broad, and further explained through the
identification of models of competences by writers such as Dreyfus & Dreyfus
(1986: 123) and Berliner (1986). For further discussion read respective
documents, however the current study considers the definition of Fredric ef al.
(1982: 60-61) tb be pertinent to its needs. |
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Competence... is the ability to carry out a set of tasks or a role adequately or
effectively; performance is the actual carrying out of tasks or role; and
competent performance is the actual carrying out of the tasks or role
. adequately... Competence is generally neither wholly possessed by someone
nor wholly lacked, it exists in degrees, and a person is either more or less
competent in relationship to some standard or frame of reference...[Therefore]
definitions of competence can be couched in terms which set minimally

acceptable levels which require excellence (maximal competence) or anywhere
in between.

The notion of competences and skills being an interplay between performance,
knowledge and understanding within varying contexts, has been incorporated
into this study and is illustrated in the interventions devised for PC development
(ref. section 7.3.2).

4.0.2 Capability

Ashworth (1992) considers ‘skills’ and ‘competences’ to relate to highly
mechanistic activities, posing difficulty in categorising less tangible activities,
such as being creative, innovative, assertive or compassionate. Where the
nature of performance is more elusive, relying on instinctive or intuitive mental
process, the identification and assessment of particular skills is problematic.
The implications of this are the inadequate defining of such aptitudes as skills or
competences. As this study focused on areas of personal development,
including skills, competences and other aptitudes, the term ‘capability’ was
explored.

The notion of capability was encouraged by the RSA in ‘Education for
Capability’ (Burgess 1986: 55), where capability was defined as:

A person's general capacity to manage his own life, to cope with his
environment, to profit from experience, to master what used to be called the art
of living, to reach sensible decisions and act on them.

Burgess’ definition focused specifically on selected areas of development,
however, this study required his notion of ‘general capacity’ to extend the range
and scope of individuals’ performance of any behaviour.

Dictionary definitions identify capability as the ‘ability for action’, recognising the

developmental nature of the term, and also its applications towards
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performance (MacDonald 1981). Within this study, the n.otion of ‘capability’
aimed to describe the capacity to perform a range of behaviours. It was
accepted that individual differences, varying contexts, and level of provision and
preparation, may affect individuals’ development and performance, and that
individuals may also implicitly or inherently acquire capability.

The working definition used in this thesis for ‘capability’ is ‘the capacity to
demonstrate a range of behaviours’. |

4.0.3 Context
The issue of context is particularly significant to this discussion, as the
transferability of skills has increasingly been accepted within the education

sector, despite lacking empirical evidence to support these claims (Neath 1998).

Contexts are made distinctive by the specific elements that individuals are
exposed to, and which impact on performance. It is questionable whether
individuals demonstrate similar skill dexterity or proficiency in different
environments, which may subsequently - affect their perceived competence.
This can be influenced by various factors such as emotional state, health and
familiarity. Skills, competences and capabilities cannot therefore be viewed as
isolated mental or physical activities, but gain meaning from individuals’
contexts, and. disposition during the performance. Consideration of the
implications of context on individuals’ capacity to demonstrate personal
capability has been recognised within this study.

4.0.4 Summary

The problematic nature of identifying and assessing skills, competences or
capabilities is increasingly apparent through the review of literature, and is
compounded by the inconsistent use of the terms within associated literature.
The working definitions within this chapter provide the clarification of terms used
in the study. |

‘skill’ — a practical ability

‘skilled’ - demonstrating aptitude in a practical ability
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‘having competence’— demonstrating a level of aptitude in a practical ability in a
range of circumstances

‘capability’ — the capacity to demonstrate a range of behaviours

4.1 ESTABLISHING THE PERSONAL CAPABILITY FRAMEWORK
4.1.1 Relevant capabilities for personal success

In the Learning Age, equipping people with the right knowledge and skills will be
crucial to maintaining high and sustainable levels of employment and price
stability. It will also improve productivity. (DfEE 1998a: 33)

Many attempts have been made to categorise, list and group the behaviours,
characteristics, skills or competences, which are considered to be influential to
successful personal, professional and social development. Competence
frameworks are plentiful for different aspects of employment and education,
such as Honey (1995) who identified twenty-three core competences from a
range of eight process skills; Bayliss (1999) who considers five broad
categories for competence development; Goleman (1998) who identifies five
main areas of personal and social competence. Within current educational
policies, skill and competence development is identified in the NC, and also in
Key Skills (QCA 1999b), PSHE (DfEE 1999b) and Citizenship (QCA 2000)
curricula. For a review of the range of competency frameworks reference
Bradshaw (1992). |

During the initial stages of this study, the range of skills and competences‘ within
such frameworks were reviewed, to categorise and identifyl the most commonly
identified areas. Table 4.1.1 provides an illustration of five of the frameworks,
highlighting their relationship with the PCs, which contributed to the
identification of the framework.
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The current
study: PCs

(2002)

Goleman
(1998)

Bayliss
(1999)

Key Skills
(QCA 1999b)

PSHE
(DfEE 1999b)

Positive Self Positive Self Self Confidence, Self Awareness Developing
Image Image Optimism (inherent within all | confidence and
Independence Key Skills units) responsibility and
making most of
their abilities, feel
positive about
themselves
Self motivation Achievement drive Improving own
learning and
performance
Self Self development How to take Improving own
Management orientation charge of your learning and
learning, How to performance
manage risk, How
to mange your
time
Teamwork Building bonds How to work well Working with Take
Collaboration and in teams others responsibility,
cooperation Developing good
Team capabilities relationships
Leadership between people,
participate, meet
and work with
people, negotiate,
Verbal Communication How to Communication Communicate
Communication communicate confidently with
effectively with peers
others
Tenacity Tenacity Adaptability How to cope with Related skills
Adaptability Conscientiousness | change coming at included in various
Flexibility Commitment you units, e.g. dealing
Thoroughness with difficulties
Problem Problem Solving
Solving
Creativity Innovativeness, Innovation How to make the Mainly in higher
Initiative Initiative best of creative level Key Skills
talents units
Critical Critical information How to evaluate Mainly in higher Find information
Thinking seeking, and appreciate level Key Skills and advice
Conceptual, information units
strategic & analytic
thinking )
Social Interpersonal Adaptability How to deal with Working with Developing good
Intelligence Awareness Influence, other people and others relationships
Understanding value them between people,
others recognise good
will is essential for
positive
relationships, to
respect the
differences
between people.
Prepare for
change

Table 4.1.1: Summary of commonality between competency frameworks

4.1.2 The basis for Personal Capabilities

The PC framework drew on the cross-referencing of a range of related literature
(ref. section 7.3.1), and is associated with the concept of ‘multiple intelligences’
(Gardner 1983, 1993). '

Multiple intelligences are representative of Gardner’s (1983) considerations that
the human mind is an amalgamation of autonomous psychological processes

which interact to form human intelligence. His work on the plurality of human
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intelligences proposes the existence of seven or more forms of intelligence,
which extends the views erherging since the early 1900’s, from the introduction
of factor analysis by the English psychologist Spearman (1904) and Thorndike’s
(1920) work on the complexity of human intelligence. Spearman supported the
notion of a single general factor of intelligence (g), however also considered a
range of specific factors, to influence performance in single forms of mental
ability, such as arithmetic computations. He considered that ‘g’ pervaded all
tasks, and therefore was the most important form of information to have about a
person's intellectual ability. Thorndike's work de-emphasised the notion of a
general intelligence, considering it to be analysable as three classes, that of
abstract/analytical intelligence, mechanical/performance intelligence, and
social/practical intelligence, considering that:

... the facts of every-day life, when inspected critically, indicate that a man has
not some one amount of one kind of intelligence, but varying amounts of
different intelligences. (Thorndike 1920: 228) ‘

These views competed with others of the time, such as Terman (1916), who
considered intelligence to be proportionate to an individual's ability to carry out
abstract thinking. Thurnstone’s Multiple-factors theory (1924) further indicated
that intelligence is made up of several primary mental abilities rather than a
general or several specific factors. He proposed seven primary mental abilities,
such as verbal comprehension, word fluency, number facility etc., which have
been used to profile individuals’ performance. Later work by Wechsler (1940)
and Sternberg (1977) also illustrated marked differences in performance
between individuals with suggested identical Intelligence Quotients (I1Qs),- thus
demonstrating a more sophisticated view of intelligence than that offered by the

notion of general intelligence.

These observations, and his own, led to . consideration of multiple forms of
intelligence (Guildford 1936) to indicate the individual differences among
people. Gardner's more recent work has led to the broader acceptance, of a

range of intelligences, including logical-mathematical, linguistic, musical, spatial, |
bodily-kinaesthetic, interpersonal and intrapersonal intelligence. More recently
naturalist intelligence, spiritual intelligence (Gardner 1999), artificial intelligence
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(Negnevitsky 2001), and emotional intelligence (Mayer and Salovey 1993,
Goleman 1996) have also received interest.

Gardner considers the range of intelligences to explain the differences in human
personality and performance and has illustrated the potential impact of his work
in educational sectors (Gardner 1989). His research has undoubtedly
broadened the scope of the concept of intelligence, and illustrates how
academic performance is less adequately related to one form of general
intelligence. Other fields of research, e.g. that focusing on ‘accelerated
learning’ (the development of thinking strategies to enhance learning potential),
is strongly based on Gardner's work, emphasising the need for educationalists
to be aware of the many facets of human intelligence (Smith 2000).

4.1.2.1 The Personal Intelligences

The ‘Personal Intelligences’ (Gardner 1983) are of particular significance to this
study, endorsing the relevance and importance of a range of interpersonal and
intrapersonal skills and characteristics.

‘Intrapersonal intelligence’ relates mainly to the thoughts, opinions, values and
feelings an individual has about him/herself, and his/her status in life. It is
influenced by their ability to reflect on and focus emotions and feelings, in order
to understand and guide behaviour and performance. ‘Interpersonal
intelligence’, however, focuses more specifically on interactions with others,
such that individuals are better able to understand and interact effectively with
others. The use of effective communication, as well as the ability to empathise,
are skills associated with this area (Gardner 1993). Evers et al (1998). also
consider intrapersonal intelligence and self-management to be prerequisites to
the effective management of people, skills which Goleman (1996) endorses
within the emotional intelligence literature. He considers both intra- and
interpersonal effectiveness to be influential in all aspects of professional and
social life.
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The increased interest on these areas of intelligence implies that the education
system to look towards broadening the scope and assessment of teaching and
learning in schools, and Gardner (1993: 7) suggests that:

We should get away altogether from tests and correlations among tests, and
look instead at more naturalistic sources of information about how peoples
around the world develop skills important to their way of life.

His work, and associated initiatives, provide a platform for educational reform by
highlighting the need for broader scope, quality and value of school experiences
in order to target a more diverse range of intelligences. This shift is being
recognised in current teaching resources (Smith 2000, Hughes 1999), however

is still not fully integréted in the majority of school practices.

This study aims to explore the potential of the integration of PCs in regular
Science teaching, such that the perceptions of intelligence relating mainly to 1Q
and knowledge retention are influenced by an appreciation of the significance of
broader skills and characteristics. In this way PCs relate strongly to notions of

intrapersonal, interpersonal and multiple intelligences, as shown in Table 4.1.2.

Multiple intelligences Personal Capabilities

Logical-mathematical | Sensitivity to, and capacity to Problem solving Being able to analyse a
discern, logical or numerical problem and form strategies to
patterns; ability to handle long work towards a solution
chains of reasoning

Linguistic Sensitivity to sounds, rhythms, Verbal Communication | Being able to communicate
and meanings of works; one’s opinions and feelings
sensitivity to the different appropriately, by means of the
functions of language spoken word

Musical Abilities to produce and

appreciate rhythm, pitch and
timbre; appreciation of the forms
of musical expressiveness

Spatial Capacities to perceive the visual-
spatial world accurately and to
perform transformations on one’s
initial perceptions

Bodily-kinaesthetic Abilities to control one’s body
movements and to handle objects

skilfully
Interpersonal Capacities to discern and Social Intelligence Being able to respond
respond appropriately to moods, Teamwork appropriately to different
temperaments, motivations, and situations and people; being
desires of other people able to work well in teams
Intrapersonal Access to one’s own feelings and | Positive Self Image Valuing oneself and one’s
the ability to discriminate among Self-motivation achievements; being able to
them and draw upon them to Self-management motivate oneself to do what
guide behaviour; knowledge of Tenacity needs to be done; being able to
one's own strengths, take charge of one's own
weaknesses, desires, and learning; being able to
intelligences persevere at a task in order to

meet deadlines

Table 4.1.2: The relationship between multiple intelligences and PCs
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CHAPTER D

The Personal Capabilities

This chapter reviews each of the ten PCs within the framework in relation to the
associated literature in each field. Each PC has been reviewed separately in
order to aid the understanding of each area and its influence on personal
development.

- 5.0 THE PERSONAL CAPABILITIES
The approach used to identify the PC framework are described in section 4.1
and mainly in 7.3.1. The operational definition for PCs is:

The generic life-work skills and characteristics that are considered

influential to the social, academic and professional lives’ of individuals.

Demonstrating personal capability refers, in this thesis, to individuals’ capacity

to demonstrate the behaviours associated with the skills and characteristics of:
¢ positive self-image: Valuing oneself and one’s achievements

¢ self motivation: Being able to motivate oneself to do what needs to be
done

e problem-solving: Being able to analyse a problem and form strategies to
work towards a solution

e creativity: Beihg able to think of and share new or novel ideas

e verbal commimication: Being able to communicate one’s opinions and -
feelings appropriately, by means of the spoken word

¢ critical thinking: Being able to critically review and evaluate practice in
order to improve

e social intelligence: Being able to respond appropriately to different
- situations and people

o teamwork: Being able to work well in teams
¢ self management: Being able to take charge of one’s own learning

e tenacity: Being able to persevere at a task in order to meet deadlines.
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The study considers the PCs to be non-subject specific and to be applicable
across a range of curricular and non-curricular activities. The PCs framework is
non-hierarchical and not exhaustive of the range of skills that can contribute to
personal success. It is recognised that differences in interpretation will arise
across varying contexts, cultures and age groups and that circumstance and
age play an influential role in determining appropriate behaviours for the PCs.

5.1 POSITIVE SELF IMAGE

PC Definition: Valuing oneself and one’s achievements

5.1.1 Defining terms _

Self-image is associated with the notion of ‘self-concept’, which is defined by
Lawrence (1999) in relation to three aspects of self-perception — self-image, the
ideal self and self-esteem. He describes self-image as how individuals perceive
themselves with regard to various personal attributes, i.e. clever, stupid,
loveable, unlovable etc. He suggests that people also form images based on
their most desirable values and aspirations, which they assume to be their ;ideal
self. These images may alter over time and mostly remain in the unconscious.
Individuals’ perceptions of their ideal self and self;image interact to influence -
their self-esteem, which illustrates the way in which individuals cope with the
discrepancy between the two. Individuals who cope well, illustrate positive or
high self-esteem, whereas those who find difficulty coping with the differer}ces

are considered to suffer from a negative or low self-esteem.

Although self-esteem encompasses both self-image and ideal self, the PC
framework focuses predominantly on the manner in which individuals perceive

themselves, as such targeting the development of students’ positive self-image.

5.1.2 Judging self-esteem
Wells & Marwell (1976: 3) suggest that self-esteem is:

. a vital and broadly relevant conceptual tool for both psychological and
sociological perspectives... how people think and evaluate themselves, both as
a consequence of basic social conditions and a predisposition for subsequent
behaviours, is an essential behavioural construct for interpreting human
conduct.
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Mruk (1999: 26) also defines self-esteem, relating it to the ‘lived status of one’s
competence in dealing with the challenges of living in a worthy way over time’,‘
which introduces two indicators of self-esteem: competence and worthiness.
Mruk’s definition translates what could be considered a feature of personality
into identifiable features, open to judgement and assessment. He suggests that
self-esteem is reflected in the proficiency of people’s behaviours and actions,
and that their ‘competence’ can be used as an indicator of self-esteem. He
stresses, however, that competence cannot be used as the sole indicator of
self-esteem, and that the worthiness of the behaviour plays a significant role in
making such judgements. Worthiness in this respect relates to a social

construct of ‘worth’ and relates to its value in particular contexts.

Mruk indicates that individuals can incorrectly be considered to have a high self-
esteem by illustrating competent behaviour, but whose worfhiness is misplaced,
for instance, efficient mass murderers, competent liars or skilful abusers.
Judging the value of behaviours is therefore important in determining its
competence and worth, which, in turn, influencing how individuals’ self-esteem

is perceived.

5.1.3 The influence of self-esteem

Individuals with high self-esteem may therefore demonstrate competent and
worthy behaviours, which can be reflected their ability to cope well with the
difference between self-image and ideal self. The influence of self-esteem is
reflected in many aspects of personality and directly affects the way in which
people tackle tasks or activities. Characteristically, individuals who are
considered to exhibit high self-esteem appear to be more independent, self-
directed and autonomous. They are considered better able to accept positive
and negative feedback well, focus on improvement-related activities, and
illustrate self-knowledge.

Having too little belief in ourselves means that we are so vulnerable that we
have to direct our energy toward protecting what self esteem we do have,
whereas holding positive (but not exaggerated) beliefs about ourselves and how
effectively we conduct our life allows us to turn our attention and energies to
more productive interests and activities. (Mruk 1999: 87)
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In contrast, individuals who suffer from low self-esteem are considered to
exhibit ‘classical’ or ‘defensive’ characteristics. ‘Classically’ low self-esteem
describes feelings of inferiority, worthlessness, loneliness or insecurity.
Individuals may be found to be anxious, timid, depressed or ineffective, and
often sensitive to negative feedback or criticism. Feelings of worthlessness
may be so prevalent that any positive information will habitually be dismissed in
more severe cases. Alternatively, individuals with ‘defensive’ low self-esteem
are highly sensitive to criticism, and manifest their feelings by seeming overly
confident, bragging, putting"others down, showing aggression, or becoming
preoccupied with work. To illustrate such tendencies for prolonged periods of
time can result in a deterioration of their health, possibly leading to depression.

People are considered to act mainly on the basis of their own perceptions of
their ability, as opposed to their actual level of proficiency which may vary.
Bandura’s (1997) work into self-efficacy, exploring the significance of self-belief
on overall behaviour, and identifies it as an important mediator between
perceived self-image and ability, and actual performance. Bandura (1997)
emphasises the difference between self-efficacy and self-esteem, highlighting
clear distinctioné.

The concepts of self-esteem and perceived self-efficacy are often used
interchangeably as though they represented the same phenomenon. In fact,
they refer to entirely different things. Perceived self-efficacy is concerned with
judgements of personal capability, whereas self-esteem is concerned with
judgements of self-worth. (Bandura 1997:11)

An individual's self-efficacy directly influences behaviouf through their choice of
activity and its level of challenge, as well as their interest and perseverance
towards it. Frequency of external feedback and experiences of success are
recognised features of developing and maintaining interest and perseverance
on tasks, and thus engenders positive self-efficacy (Coopersmith 1967, Mruk
1999). Improving self-efficacy, in turn, impacts on self-perception and can thus
contribute towards improvement in positive self-image and displayed
behaviours.
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5.1.4 Significance to the PCs

As self-image, self-esteem and self-efficacy contribute significantly to the
judgements individuals make about their capability, they have bearing on the
way self-improvement is approached. Mruk (1999) considers an individual's
perceptions of their abilities and personal attributes to be integral to their
aptitude to develop knowledge, skills and understanding, and this can therefore
be assumed to influence PC development.

Caine & Caine (1997) consider self-efficacy to be a quality that students need to
operate effectively in the future. Those individuals with a strong self-belief in
their abilities, who show competence in their behaviours, will more likely
succeed within highly demanding environments. Aé such, the relevance of
positive self-image within a framework of personal development emphasises the
value and influence of positive self-esteem, self-efficacy and self-image.

Although the PC framework aims to be non-hierarchical, there is an assumption
that individuals who are considered to exhibit positive self-image will be better
able to outperform those who suffer from poorer self-images, given their
improved self-belief. Positive self-image may therefore be assumed to underpin
the concept of personal capability, and influences the ‘develoﬁment and use of
the PCs. For evidence of its influence within the study, see section 9.3.8, which

suggests that self-image had a significant effect on students’ PC development.

5.2 SELF MOTIVATION

PC Definition: Being able to motivate oneself to do what needs to be done -

The degree to which an individual's ability and potential are manifest in
performance hinges in the motivation to achieve high standards in the
respective domain. High levels of motivation promote a process of selective
optimisation in the chosen domain, which implies that personal resources (e.g.
time, effort, finances, and social support) are selectively invested and refined in
a given domain. (Maciel et al. 1994: 81)

Motivation is a feature of human nature which directly impacts on behaviour and
performance. It seems to be influenced by individuals’ self-image, which if
positive, is more likely to result in motivation towards tasks which challenge
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their abilities. In contrast, individuals with poor self-image, who aim to protect

themselves against failure, may be less motivated to undertake challenging
tasks, even resulting in task avoidance.

Motivation is intrinsically or extrinsically influenced. Intrinsic motivation is
thought to result from the need to satisfy personal curiosity and interests, based
on innate psychological needs. Factors which influence this vrange from the
level of challenge, feedback, choice, competition and autonomy in activities,
and can lead to increased creativity, self-esteem and self-efficacy.
Experiencing success and autonomy are positively influential in maintaining
intrinsic motivation, and enable interest and drive to be sustained and
perpetuated in other activities. Alternatively, activities which are perceived as
placing pressure on individuals, goading them to perform in particular ways, are
thought to limit opportunity to exhibit self-determined behaviours, which reduces
intrinsic motivation in the long term (Pittman & Boggiano, 1992).

Extrinsic motivation stems from activities which are pursued for the
achievement or acquisition of external rewards or public recognition. In this
way, individuals exhibit motivation towards gaining pre-set targets, which may
or may not suit their personal interests (Pittman & Boggiano, 1992). Externally
motivated activities often result in individuals receiving public acclaim in the
form of grades, trophies, medals, results or certificates. The motivating feature
of such activities stems from the achievement of perceived ideals, where the
sense of fulfiment and enthusiasm is dependent on the feedback the individual
receives externally or in a wider social setting, as opposed to personal
satisfaction.

Within society and education at large, extrinsically motivated activities seem to
predominate. Students are encouragéd to strive towards acquiring high grades
at all levels of schooling, as well as achieving certification in a variety of
competitive tasks. Judgements about ability are often made on the basis of
externally motivated achievements, as opposed to recognising and nurturing
intrinsic interests or curiosities. Given these embedded trends in educational

practice, it is of concern that research suggests that, ‘intrinsically motivated
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activities tend to be associated with greater conceptual learning, more creativity,
increased cognitive flexibility, a more positive emotional tone, and high self-
esteem, than externally controlled activities’ (Deci & Ryan 1992: 32).

Marton & Saljo (1984) associate intrinsic and extrinsic motivation with the
students’ ability to learn. They suggest that ‘deep’ learning, where individuals
construct links between their knowledge and new inforrhation, is enhanced
when anxiety resulting from extrinsically related pressures are minimised. Their
research illustrated that intrinsically motivated activities, where students are
relaxed and interested in learning, promote deep learning, and limit ‘surface’
learning, in which superficial memorisation is most common. Their research
suggests that: |

... if we want to promote a deep approach, we should above all keep in mind
the students’ own interests at the same time as we should try to eliminate the
factors that lead to a surface approach (irrelevance, threat and anxiety).
(Marton & Saljo 1984: 52)

in a publication concerned with lifelong learning, Smith & Spurling (1999)
| highlight the fact that intrinsic motivational tendencies begin to decline during
the secondary schooling years. They reason that the prescribed and structured
curriculum, coupled with more competitive structures in academic assessment,
represses students' abilities to conduct self-directed learning. During such
formative years, schooling gives precedence to attaining high levels of
academic achievement, concentrated on a narrow band of talents and
intelligences. The impact on intrinsic motivation towards learning is likely
therefore to be negative, as the improved pressure of extrinsically motivated
goals results in self-initiated learning being compromised. It has been noted by
the Council for Science and Technology (1998), that large numbers of students
are becoming demotivated, where they fail to meet required levels of academic
achievement, and lack encouragement or support to develop their own
interests. Deci & Ryan (1992) consider the frailty of intrinsic motivation, which
they suggest must be addressed in order to avoid demotivation and maintain
psychological well being.

Chapter 5: The Personal Capabilities 46



Evidence... attests to the importance of intrinsic motivation as a human
resource, and highlights the significance of intrinsic motivation for effective
functioning and psychological well-being. However this research also attests to
the frailty of intrinsic motivation and to people’s susceptibility to social controls.
It seems to us that the centrality of intrinsic motivation in psychological theories
of achievement cannot be overemphasised, and that each of us concerned with
children’s learning and achievement needs to work toward social contexts that
facilitate intrinsic motivation. (Deci & Ryan 1992: 32)

5.2.1 Significance to the PCs

Self motivation as a PC aims to encourage individual's to be aware and
understand the types of activities they find intrinsically motivating, and how it
can be used to enhance performance in a range of tasks. The setting of
personal targets for success aims to enhance the opportunity to recognise
intrinsic motives in learning, such that the purpose of tasks is redirected towards
emphasising personal achievements which stem from individual interests.
Increasing students’ control within learning aims to encourage personally-
focused achievement, which may not necessarily be linked to extrinsic reward.
Although opportunities for achieving broader success remain predominantly
extrinsically related, the PC framework highlights the importance for students to
appreciate the nature and influence of self-motivation in learning, and to

encourage its use and development.

5.3 PROBLEM-SOLVING

PC Definition: Being able to analyse a problem and form strategies to work
towards a solution.

Problem solving has a long-standing history as a teaching and learning
strategy. In a review of problem solving in Science, Watts (1991) highlighted
that in the 1970'’s to mid-80's problem-solving activities were mainly calculations
or mental problems, frequently mathematical or in the form of IQ games. As
such, they were viewed as independent, pencil and paper activities, which were
linked to didactic teaching styles. In the late 1980’s, problem-solving broadened
in diversity, encompassing puzzles, design-make activities and ‘real-life’
problems. These activities allow stronger emphasis to be placed on scientific
and technological skills, and lend themselves to more discussion-based and
collaborative work.
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There are many interpretations of the term ‘problem’, depending on the context
and application of its use. Distinctions can be made between activities based
on specific problem questions, e.g. ‘Why does ‘X’ happen?’, activities routed in a
puzzle e.g. ‘Can ‘X' be made to fit ‘y’?’, or those simply stemming from an
intrinsic interest to find out more about a particular topic. Newell & Simon'’s
definition (1972: 170) states that:

A problem is a situation in which the individual wants to do something but does
not know the course of action needed to get what he or she wants.

This illustrates the potentially open-ended nature of problem solving,
highlighting the range and diversity of solutions that may ensue. Such activities
provide opportunities to trial possibilities, experience failure, modify techniques
and adapt thought processes in an endeavour to reach a solution. The manner
in which problem tasks are presented however, can significantly influence the
level of diversity within the approach and the oUtcome, and is dependent on the
‘open’ or ‘closed’ nature of the task (Watts 1994). More open-ended problems
provide a limited degree of information, and therefore necessitate higher-order
thinking skills, as individuals are given increased autonomy in their decisions.
Problems considered to be ‘closed’, are more prescriptive in nature, possibly

providing the individual with specified goals, strategies or outcomes.

Andre (1986) describes how the variations in the presentation of problems
relates to four features - the goals, givens, obstacles and operations. The
‘goals’ refer to what the individual wishes to do in the particular situation; the
‘givens’ refer to what is known at the start of a problem; the ‘obstacles’ refer to
the elements or factors which influence the solution; and the available
‘operations’ define the procedures or strategies that may be used to solve the
problem. The four features can be manipulated to provide greater or less detail,
as such, determining the open or closed nature of the task.

Garrett & Satterly (1990) explore further the processes involved in the

operational solving of a problem. They consider these to fall into four areas,
considering problems to be solved by:
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(i) clarifying the problem — where the individual identifies as clearly as
possible what is to be investigated
(i)  formulating a hypothesis - enabling consideration and elaboration of
possible strategies, highlighting the most viable solutions
(iif)  testing the hypothesis — systematically gathering information,
- avoiding trial and error approaches
(iv)  analysis of results — undertaken in view of the context and other

influential conditions in order to rationalise and validate the solution.

The categorisation of the process in such a way promotes a perception that
problem solving is a series of linear and highly structured thought processes.
This is not necessarily indicative of the cyclical, reflective process that
characterises the practical nature of this work, and it is important that the

creative and inspirational aspects of problem solving are not dismissed.

The main difficulty with the idea of a chain or cycle of problem-solving
processes is that in practice it can never be so linear. (Watts 1991: 36)

Problem solving is a teaching and learning strategy which can encourage
students, at all levels, to engage and develop their thinking through the trialing
of personal theories, especially where tasks are increasingly open-ended. The
search for a solution encourages the formulation and refinement of knowledge,
skills and understanding, where relevant subject matter can be utilised to
interpret and understand observations and experiences. Such processes are
supported by learning environments which promote discussion and
collaboration, such that problem solving is undertaken in a social and teacher-
facilitated environment.

The benefits of using problem solving as a teaching strategy lie in its potential to
promote and enhance the transfer of knowledge and understanding within
varying contexts and situations (Watts, 1994). Although challenging, this allows
for the modification, improvement or consolidation of existing conceptions in the
light of their application into different situations. If appropriately manipulated,
problem-solving tasks can provide opportunities for students to actiVer engage
in their learning, being physically and mentally involved in the construction of
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.understanding. Watts (1991: 4-5) suggests that ‘problem-solving is active
learning’, explaining that ‘the pivotal virtue of problem-solving is as a means of
transferring some of the responsibility and ownership for learning to the learner'.

This is supported by Gagne’s earlier research (1970), which concluded that:

The results of using rules in problem solving are not confined to achieving a goal,
satisfying as that may be for the thinker. When a problem is achieved, something
is also learned, in the sense that the individual's capability is more or less

permanently changed... Problem solving, then, must definitely be considered a
form of learning.

The emphasis on developing problem solving strategies has been targeted
within a knowledge working society (National Skills Task Force 2000), and is a
specified area for skill development in the Key Skills initiatives. The ability to
think analytically and strategically, whilst incorporating cognitive processes, are
fundamental higher-order skills of problem-solving, and desirable outcomes of
education, beneficial for personal and professional development. Rowlands &
Holland (1991: 6) summarise the importance of such skills, thus endorsing their
position within the PC framework.

Problem-solving is a part of our lives and it is an essential skill for every future
citizen which can only be learned by first-hand experience.

5.3.1 Significance to the PCs ‘

The inclusion of problem solving in the PC framework supports Rowland and
Holland’s view, and also furthers the recognition being attributed to it within Key
Skills and curriculum  documentation. Problem solving is characterised in the
PCs within the context of Science learning, such that the behaviours attributed
to its development relate to those required within an investigative problem
activity. Garrett & Satterly’s (1990) operations for solving problems are
incorporated into PC behaviours, such as ‘finding out what the problem is really
about’, ‘predicting strategies that might work’, ‘investigating a problem to find a
reasonable solution’ to consider other interpretations of a problem’ and ‘drawing
understanding from what has been found'.
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5.4 CREATIVITY

PC Definition: Being able to think of and share new or novel ideas.

A recent publication by the DfEE (1999a) ‘All Our Futures: Creativity, Culture &
Education’ highlighted the continued difficulties in defining, identifying and
enhancing creativity within current educational systems. In this document,
creativity is defined in relation to the four elements of imagination, purpose,
originality and value, and described as an: '

... imaginative activity fashioned so as to produce outcomes that are both
original and of value. (DfEE 1999a: 29)

Endeavouring to define creativity enables its ethereal and intuitive nature to be
viewed in a more accessible way, although its definition remains widely
debated. Bohm (1998: 1), a leading thinker in this field, argues that ‘it is
impossible to define creativity’, and considers the abstract nature of its defining

features, of imagination and originality, to compound its complexity.

The term ‘creativity’ is widely used in a variety of contexts and domains often to
explain quite different behaviours, actions or performances. It can apply to
processes, people, products, environments or ideas, or indeed a combination of
these (Fryer 1996, Minkin 1997, Eysenck 1998). Fryer (1996: 26) highlights
that, ‘the nature of creativity is such that there can never be any definitive
assessment criteria, but this does not mean that there are no relevant ones.’ In
this way, it is possible to identify and discuss features associated with creativity
within its given contexts, without the necessary specific identification or

limitation of its form.

There are various features associated with creativity, such as imagination,
originality, novelty and newness. Imagination is considered synonymous with
creativity, and, as such, the creation of anything novel or original is dependent
on the opportunity and capacity to imagine alternative possibilities (Fox 1997).
Imagination is considered to be a form of divergent thinking which needs no
specified goal or purpose, however enables individuals to view alternatives in

an open manner, thus enhancing the likelihood of creative processes
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(Beetlestone 1998). Being imaginative allows opportunities for creativity,
however there is a view that for the final outcome to be considered valuable or

worthy it may require a degree of monitoring ahd controlling.

Newness, novelty and originality are also associated with creativity, such that
the ability to reorganise, remodel, reorder, invent or imagine without imposed
limitations are considered to facilitate its process. Openness to risk, and being
prepared to experience failure, are features which enhénce and enrich the
opportunity for creative experiences (Fryer 1996, Craft 1997, Mumford &
Simonton 1997, Minkin 1997, Bohm 1998, Uszynska 1998).

Creativity, originality and novelty are affected by the private and public purpose
of the activity. Where the outcomes of the activity are considered solely with
respect to the individual it is considered ‘private’, and its novelty relates to the
previous experiences of the individual. In this way, a creative or novel outcome
may only be perceived as such by the individual, and public appreciation would
be dependent on more diverse judgements. For a creative outcome to be
considered publicly creative, it is judged in relation to its newness or originality
to a wide range of individuals, schools of thought or more global forms of
knowledge. For public acclaim, the creative act must be seen as a contribution

to the field and as such is less frequently achieved.

5.4.1 Enhancing creativity

Creativity is a mode of thought which can essentially be considered as
generative, in that individuals attempt to expand the possibilities of given
situations, look afresh at new perspectives, and envisage alternatives to the
routine or the expected (DfEE 1999a). Within these processes a strong
emphasis may be placed on the relevance, value or worth of creative outcomes
or products, such that the notions of ‘value’ or ‘appropriateness’ have come to
be considered fundamental features of creativity (Mednick 1962). The value or
worthiness of an idea, product or process remains subject to the context in
which it is undertaken, and its private or public nature. These judgements are
also indicative of the time, such that perceptions of creativity in a particular field

may change and develop.

Chapter 5: The Personal Capabilities 52



Enhancing creativity is considered in a range of literature, such as Armstrong
(1993), Mellou (1996), Soriano de Alencar et al (1997), and Mumford et al

(1997). From these a range of factors are considered to limit or promote
students’ creative actions:

o freedom and autonomy — Students are considered to require opportunities to

pose questions, discover and solve problems for themselves, without undue
restricions on the way they organise their time, priorities and
responsibili’ties.

o challenges — Ensuring tasks have an appropriate balance between
challenge and skill enhances the opportunity for students to engage
creatively with a task. Where the level of challenge exceeds their skill level,
frustration may ensue, or boredom if the challenge is too low.

o context — Providing students with stimulating and motivating contexts for
their work, along with opportunities for the transfer of skills and knowledge
across contexts is considered to assist the creative process. Drawing
analogies with other problems or events promotes a broader and more
open-minded approach to problems and tasks.

o trust — an ethos of trust between students and teachers inspires commitment
to a task and provides students with the security to be more creative. Trust
enables students to try out alternative possibilities without the fear of
ridicule.

¢ avoiding judgements, comparisons or assessments — Rigorous evaluation is

considered to inhibit the likelihood of creativity. Where students feel that
their outcomes will inevitably be judged, they will display less inclination
towards producing unique or creative products. Reversion to known
solutions and systems may occur.

o time — Creative ideas can be generated under pressure, however it is
considered valuable to take a more leisurely approach, during which the
incubation of ideas and periods of solitude can enable creative process to
develop incrementally.- (Minkin 1997: 47) explains that ‘the Eureka moment

is often a misrepresentation of the creative process.’
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e intrinsic motivation — Self-motivation (ref. section 5.2), primarily driven by

personal interest, is considered more conducive to sustaining creative
engagement with a task. This influences the degree of personal risk, and
the time expended on the task.

o self-image and self-efficacy (ref. section 5.1) — Experiencing comfort within

oneself and one’s abilities will assist the degree to which ambiguity can be

accepted, thereby enabling the ‘courage of mind’ to take risks to explore
alternative opportunities.

Although useful to identify processes and opportunities in this way, ‘we must
never loose sight of the fact that ultimately the individual is the source of any
creative new idea’ (Mumford & Simonton 1997: 2). Creativity is influenced by
the processes and stimulants surrounding individuals and ultimately their
willingness and disposition towards it. For further insight into the development
of creativity, read Shallcross (1985) or Parnes (1985) who considered staged
processes of development.

Schools have been encouraged to provide opportunities for creative
development for their students in different subject areas (Seltzer & Bentley
1999). The Arts have traditionally been the focus of such opportunities, where
students have been encouraged to express creative talents through various
media, such as dance, music and drawings. Recommendations within NC
documentation encourage the development of creativity in all subjects, however
many subjects currently experience limited opportunities due to the prescription
inherent in NC subject knowledge development. Contemporary teaching
approaches have been found, in subjects such as Science, to veer towards the
less creative and imaginative styles due to the limitations of time and
standardised assessment (ref. Chapter 2).

5.4.1 Significance to the PCs _

The inclusion of creativity within the PC framework recognises its relevance and
influence on society and workplace advancements, and aims to focus attention
on the need to encourage opportunities within the school subject curriculum. A
range of behaviours are promoted within the framework to prompt reflection and

Chapter 5: The Personal Capabilities 54



to stimulate discussion about the nature of creative work in Science. Features
of originality, imagination and risk taking are identified, and where creativity is
set within the context of broader skills and characteristics, the opportunity to
explore the implications of self-image, self-motivation and more teaching
strategies, aims to better enable its development.

5.5 VERBAL COMMUNICATION

PC Definition: Being able to communicate one's opinions and feelings
appropriately by means of the spoken word.

Communication is seen as a process of negotiation in which each person
involved in sending or receiving a message seeks for some common ground on
which they can agree. Shared experience, a common culture, common usage
of linguistic signs and contextual cues all help in the search for an agreed
meaning which serves as a vehicle for exchanging ideas and forming
relationships. (Ellis & McClintock 1994: 85)

The effective use of communication underpins all personal and interpersonal
relationships. This definition illustrates how the ability to communicate and
express one’s fhoughts, opinions and feelings is significant in the development
of shared understandings and meanings. Communication is influenced by
differing environments, groups, cultures and contexts, thus requiring individuals

to assess and modify their communication strategies accordingly.

Specific emphasis on verbal communication relates to three forms of ‘talk’ -
narration, description and explanation (Hayes 1998: 12-15). Narration relates to
sharing what is known, for example giving directions or relating sequences of
events to others. Description tends to relate to telling how things occur or take
place. During description it is assumed that the individual already knows the
sequence of events, and requires further eiaboration. Explanation emphasises
why things occur, and assists people to better understand the processes -
involved or the meaning for why events have taken place. Using any of these
forms of talk, an individual aims to communicate meaning for specific purposes,
provoking reaction from the listener. The effectiveness of shared talk depends
on various factors, such as the individuals’ grasp of vocabulary, the clarity of
purpose expressed in its use, the attentiveness of the recipient, and a joint
awareness of the impact the communication has had. The receiver of
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information plays a crucial role in this process and influences the success of the
communication process.

An established model of communication was proposed by Shannon & Weaver
'(1949), who related the processes of communication to a linear transmission
model. They considered that messages were sent in a unidirectional process,
directly and intentionally from the source to the recipient. A channel of
communication is used which takes the form of physical gesturés, sound or light
waves. Although appreciating the multidimensional channels of communication,
this model does not reflect the two-way interactions between the transmitter and
the recipient. Thus, subsequent work has related effective communication to a
series of interactions which illustrate an interactive loop of communication and
feedback, dependent on talking, listening and responding. Elgin's (1996: 10)
description of communication describes the processes involved.

The people who hear us talk base what they say on what they heard us say to
them, and so on around and around the Ioop Even the very first line we say in
a conversation is usually based at least in part on something another person
said at an earlier time.

This model better illustrates the interaction between the transmitter and the
receiver in maintaining effective communication. By continuing the loop, the
extent to which the message has been received and interpreted correctly can
be elicited, thus providing grounds for further communication. Schein (1993)
also emphasises the significance of shared dialogue, focusing on the
importance of eliciting and ensuring that those undertaking communication have
shared interpretations of terms which are being used. He suggests that the

clarification of discrepancies at this level leads to more effective communication.

Misinterpretation of meaning and purpose can also stem from the non-verbal
communication processes. It is well recognised that communication between
people involves far more than just the words they use, and any communication
is influenced by a range of other factors, such as ‘paralinguistic vocal features’,
such as pitch, emphasis and intonation, as well as facial expressions, gestures,

dress and accent. These factors are considered to influence the -way
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individuals communicate information and indicates the mix between deliberate
and non-deliberate messages (Ellis & McClintock 1994). The tone and
expression used in particular discussions, the gestures and posture adopted
during the talk, can lead the recipient to gain different interpretations of the
meaning and validity of dialogue. Stressing particular aspects more than
others, and the influence of body positioning, can dramatically influence the way
in which dialogue is receivéd.

5.5.1 Significance to the PCs

Due to the importance of such interactions, it is essential that the skills of
effective verbal communication are understood and developed from a young
age. Schools, teachers and parents have a responsibility to demonstrate and
model effective communication skills, especially as these have been found to be
influential determinants of young people’s development (Elgin 1996, National
Skills Task Force 2000). Verbal communication has been identified as an area
of specific focus within the PC framewbrk, in a bid to develop students
understanding of the processes and influences of effective communication, and
endorses the sharing, justification and questioning of ideas and opinions.

5.6 CRITICAL THINKING

PC Definition: Being able to critically review and evaluate practice in order to
improve.

Critical thinking is considered to be a higher-order thinking skill which mainly
involves the processes of reasoning and reflection. The inherent processes of
- analysing, classifying, inferring, observing, evaluating, synthesising and
hypothesising, are generic operations that can be used across a wide variety of
contexts (Bailin et al. 1999). Such processes have recently received increased
interest in government research reports (McGuiness 1999), examination
standards (Oxford and Cambridge and RSA Examinations 2000) and curriculum
development initiatives (Adey 1993). |

One of the main aims of critical thinking and evaluation is to assist in the
determination of truth or action (Thayer-Bacon 1998), and critical thinking is
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mainly considered a form of thinking which is undertaken purposefully, for
specific reasons and directed towards achieving a particular goal. Individuals’
dispositions and sensitivities, such as open-mindedness, fair-mindedness, a
desire for truth, respect for high quality products and an inquiring attitude
(Halpern 1997), are also considered to assist critical thinking.

Ricoeur (1970, Robinson 1995, Smith 1995), distinguished between two modes
of critical thinking, which further considers its nature, identifying an ‘enriching’
mode, where critical thinking is used to unpack and improve understanding and
practice; and a mode related to critical thinking of ‘suspicion’, which sets out to
discover underlying assumptions, often implicit in current thinking or practice,
and to question and critique them accordingly. The former relates to criticism
being informative and enriching, with a view to improving practice, whilst the
latter aims mainly to challenge the surface account, by critically analysing all
aspects of an environment or activity.

Critical thinking is best viewed as by a sequential process of enquiry, drawing
on the use of reflective and reasoning skills. It enables individuals to evaluate
outcomes, monitor progress, and consider the relevance or applicability of a
decision or occurrence. McPeck (1981: 171) considers critical thinking to be
‘the appropriate use of reflective scepticism’, and, as such, the learner becomes
involved in understanding the essential elements of arguments, seeking out -
evidence that bears upon them, evaluating the evidence and réasoning offered,
and questioning or elaborating their own viewpoints. Powell (1987) suggest that
‘individuals may be required to test possible generalisations, and extract and
apply principles to other areas before accepting or refuting possible
suggestions. These processes require the individual to pose questions and
hypotheses, adopting a healthy attitude towards argument, judgement and
informed reasoning.

The characteristics of good critical thinking depend largely on the quality of
reasoning that takes place. Schauble and Glaser (1990: 9) state that ‘knowing
is only part of being educated; thinking and reasoning with what we know

complete it.” Ennis (1995) identifies six basic elements in critical thinking,
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recommending focus, reasons, inference, situation, clarity and overview.
Similar models have suggested four areas of critical thinking, namely clarity,
basis, inference and interaction (Baron & Sternberg 1987). The notion of
gaining clarity of purpose along with a reasonable basis for judgement are key
aspects of these models, which when undertaken collaboratively improves »the
chance of valuable outcomes.

The role of the subconscious or intuitive mind has also noted been associated
in the literature with critical thinking (Fisher 1990, Thayer & Bacon 1988, Kreber
1998). Intuition or insight is considered to be the ability to reach sound
conclusions based on minimal evidence (Fisher 1990), and, although mainly a
perceptive function, is considered to complement logical thinking during the
critical thinking and decision-making process. Whereas reasoning assists the
process of ordering and sorting ideas, intuition influences the Way in which the
ideas are shaped and drawn together. In practice, individuals’ inner beliefs are
more likely to influence their final decision, despite their sound reasoning. The
influence of personal dispositions and attributes, such as motivation,
persistence and self-confidence are increasingly noted to influence an
individual's ability to think critically. Bailin et al (1999: 294) considers these in
detail.

NC documentation emphasises and promotes thinking skills, however Fisher
(1990: xi) noted that:

... traditional schools have tended to discourage thinking. They have been
places where children receive rather than give information and thoughts.
Generally teachers have expected children to learn and reproduce the accepted
wisdom, a ‘learn because | tell you’ approach.

Opportunities to reason, discuss and question problems and issues are
encouraged more readily within active teaching and learning strategies (Centre
for Science Education 1992), and specifically designed initiatives such as the
Cognitive Acceleration in Science Education Programme, and the Cognitive
Acceleration in Maths Education Programme (Adey 1993). Recent introduction
of the DfEE’'s National Literacy (DfEE 1998b) and Numeracy (DfEE 1999c)
strategies, along with QCA schemes of work for Key Stages 2 and 3, have
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prompted the use of more discursive and interactive approaches, which focus
on the development of thinking skills.

5.6.1 Significance to the PCs

The reason for the increased interest in this area arises from the need for
people of all ages to analyse and manipulate knowledge. The need to think
clearly and reflectively on situations or experiences is a requirement of many
jobs, and relevant within the school curriculum. The development of critical
thinking abilities within the PC framework focuses on encouraging necessary
analytical and reflective skills, to complement overall personal capability and
future potential. Its relationship with problem solving within the framework is
close, with an emphasis on critical thinking towards improving practice, thus

picking up on Ricoeur’s (1970) ‘enrichment’ focus.

5.7 SOCIAL INTELLIGENCE

PC Definition: Being able to respond appropriately to different situations and
people.

One of the earliest references to social intelligence is provided by Thorndike

(1920: 228) whose work significantly contributed to the intelligence debate. He

took the view that intelligence was multi-faceted and described intelligence in

relation to three areas:

e ‘mechanical intelligence: the ability to learn to understand and manage
things and mechanisms such as a knife or gun

¢ social intelligence: the ability to understand and manage men and womeh,
boys and girls — to act wisely in human relations

e abstract intelligence: the ability to understand and manage ideas and

symbols, such as words, numbers, chemical or physical formulae.’

Thorndike considered these intelligences to primarily be acquired genetically,
but emphasised that they could be enhanced through education or training. He
also recognised that differing contexts or ‘life situations’ may affect the level of
social intelligence individuals exhibit. These views are maintained within the
more recent work into multiple intelligences (Gardner 1.993).

Chapter 5: The Personal Capabilities 60



Thorndike’s definition of social intelligence suggested it to be ‘the ability to
understand and manage men and women, boys and girls — to act wisely in
human relations’. From this definition ‘acting wisely’ relates to the ability to both
understand and manage others. Being aware of others and reacting well to
their feelings, beliefs and ideas are key features of this form of intelligence, and
unfold a wide range of possibilities given the many cultural influences in
different environments. In this respect, social intelligence in one culture may be
highly disfunctional in another, ‘such that Marlowe (1985) defines social
intelligence with an appreciation of these differences.

[Social Intelligence is] the ability to engage in effective, mutually beneficial,
social problem solving. The socially intelligent person can recognise,
understand and appropriately respond to social demands or messages in ways
that, for the most part, are beneficial and productive to all parties involved.
(Marlowe 1985: 4)

Much of the work in this area is related to interpersonal intelligence and often
the terms are used interchangeably. Bye & Jussim (1993) highlight the
influence of social intelligence on individuals’ standard of life, considering that
‘deficits in social knowledge carry costs in terms of survival and quality of life...
Individuals who do not know how to get along with other people often suffer
maladjustment and emotional problems’ (ibid: 143). Attaining social knowledge
involves being aware of oneself and understanding how to realise personal
strengths and limitations.  Coupling this with the procedural knowledge
aassociated with different situations, enhances the possibility to perform well in
an environment. The development of these forms of social intelligence assist in
understanding roles, behaviours and systems that characterise competence or
capability.

" Bye & Jussim (1993: 144) consider that social knowledge is ‘a necessary,}but
not sufficient, condition for appropriate social behaviour’, and simply possessing
knowledge of oneself and a situation, will not necessarily result in appropriate
behaviour. To efficiently use social knowledge individuals should seek to
reason and critically judge situations, to know when, where and how to alter
their behaviour. Adapting effectively to different environments illustrates
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individuals’ social intelligence, and influences the proficient management and
understanding of other people and oneself (Sternberg 1996, Goleman 1996).

5.7.1 Significance to the PCs

Raising awareness of social intelligence and developing strategies to enhance
its use, draw on a range of PCs. The skills of verbal communication, critical
thinking and teamwork skills, as well as positive self-image are influential in the
recognition and use of social intelligence. Incorporating this capability provides
an appreciation of the significance of social awareness, desirability and
adeptness. The PC behaviours promote a sense of responsibility towards
others, such that views and opinions are respected, and adaptation readily
promoted in different contexts.

5.8 TEAMWORK
PC Definition: Being able to work well in teams.

‘Teamwork’ and ‘group work’ are terms often used loosely or synonymously to
describe a form of collaboration between individuals focused towards a similar
goal. The main difference between these terms reflects the nature of the

participation that occurs between the individuals.

‘Groups’ suggests that participants are related in some definite way, however
involvement may be relatively independent, with each striving towards
individualistic, yet related goals. ‘Teams’ reflects a co-operative and
collaborative effort by participants focused towards a specific goal. In teams

each contribution assists in the achievement of the final outcome.

Although these descriptions reflect similar processes, it is accepted that
effective group work also relies on co-operation between its participants. The
difference, however, also lies in the completion of tasks, which in groups is not
dependent as greatly on the performance of others. Teams characteristically
rely on the completion of a series of tasks which are interdependent on each
other's outcomes. Adair (1986) suggests that the team members are also

brought together on the basis of individual areas of expertise, and strive to
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capitalise on each other’s strengths, as opposed to group members who may
fulfil a functional purpose. Argyle (1972) also describes teams in relation to
people who co-operate to carry out joint tasks underpinned by the social,
emotional and cognitive support of others. \

The influence of team working on learning can be characterised by Vygotsky's
concept of the ‘zone of proximal development’ (ZPD) (Vygotsky 1962).
Vygotsky defined the ZPD as the distance between individuals’ actual
development and their potential development. He considered that under
guidance, or in collaboration with more capable peers, higher levels of
attainment could be achieved. The interactions undertaken in teams provide a
basis for enhanced development owing to the improved social interactions that
stimulate a range of questioning and reasoning strategies. Interactions within
such co-operative learning environments also encourage the development of
personal and affective capabilities, such as self-confidence, empathy for others
and prosocial behaviours (Joyce & Weil 1996).

Belbin (1993) identified nine roles for individuals within teams in business. His
research has made a significant contribution to understanding team interaction
and suggests that all members of a team have specific roles and can be
recognised by characteristic behaviours. He suggests that the most significant
influence on teams is not necessarily whether its members are qualified to do
particular jobs, but how they react, behave and compensate for each other.
Table 5.8 summarises the roles which prove valuable in recognising particular
‘strengths and suggesting areas of improvement.

Belbin suggests that there will be an increased demand for effective teamwork
teams as flatter management structures become more commonplace. The
importance of effective, well-composed teams will become more evident as
individuals increasingly need to capitalise on their individual strengths. This is
endorsed by the National Skills Task Force (2000), which identifies team
working as a skills ‘hotspot'.
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Role & description Weaknesses

Plant: Is creative, imaginative, unorthodox. Solves difficult | Ignore details. Too preoccupied to

_problems. communicate effectively.

Resource Investigator: extrovert, enthusiastic, | Overoptimistic. Loses interest once
communicative. Explores opportunities. Develops | initial enthusiasm has passed.
contacts.

Co-ordinator: mature, confidence, a good chairperson. | Can be seen as manipulative.
Clarifies goals, promotes decision-making, delegates well. Delegates personal work.

Shaper: Challenging, dynamic, thrives on pressure. Has | Can provoke others. Hurts other
the drive and courage to overcome obstacles. people’s feelings.

Monitor evaluator: Sober, strategic and discerning. Sees | Lacks drive and ability to inspire
all options. Judges accurately. others. Overly critical.

Teamworker: Co-operative, mild, perceptive and | Indecisive in crunch situations. Can
diplomatic. Listens, builds, averts friction, calms the | be easily influenced. :

waters.

Implementer:. Disciplined, reliable, conservative and | Somewhat inflexible. Slow to
efficient. Turns ideas into practical actions. respond to new possibilities.
Completer:  Painstaking, conscientious, anxious. | Inclined to worry unduly. Reluctant
Searches out errors and omissions. Delivers on time. to delegate. Can be a nit-picker.
Specialist:  Single-minded, self-starting, dedicated. | Contributes on only a narrow front.
Provides knowledge and skills in rare supply. Dwells on technicalities. Overlooks

the ‘big picture’

(Adapted from Belbin 1993: 22)
Table 5.8: Belbin’s team roles

Activity at school and classroom level, however, frequently relates to group
~work, due to the requirement to assess the performance of individuals. Group
work, and especially group discussion, is a frequently used teaching approach,
however the outcomes remain individualistic, and assessments are identifiable
to particular individuals. The limited use of teamwork also relates to the limited
time teachers feel they have to impart prescribed information, as highlighted in

section 2.1.

5.8.1 Significance to the PCs

Teamwork provides a medium through which students’ academic, affective and
emotional needs can be better developed during learning, encouraging
improved communication and cooperation. The inclusion of teamwork in the
PCs framework provides a means by which individuals can begin to develop
such skills, and experience improved opportunities to work interdependently

with peers.

The PC behaviours encourage cooperation within teams, byv encouraging
individuals to be personally responsible for actions taken within the team, and to
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work with others to be effective.  Role-taking is prompted, following
collaborative decision making.

5.9 SELF-MANAGEMENT

PC Definition: Being able to take charge of one’s own learning.

Self-management, often referred to in literature as self-regulation, encompasses
the skills of self-control, adaptability, conscientiousness, trustworthiness and
innovation (Goleman 1998). The notion of taking responsibility for personal
development, be it social, academic or professional, links self-management to
the need to be consciously in control of one’s strengths and areas for
improvement. Self-regulation facilitates self-management through the use of
strategies, such as time management, work scheduling and organising work,
aimed at improving performance or behaviour (Anderson et al 1996).

Self-management is defined as ‘the process whereby students activate and
sustain cognitions, behaviours, and affects, which are systematically orientated
toward attainment of their goals’ (Schunk & Zimmerman 1994: 309). Pedler et
al (1993) stated that such activity is:

... bound to be a risky business involving as it does facing up to one’s own
weaknesses and trying to work on them. It is therefore extremely important to
provide a learning climate that helps people to examine their own weaknesses,
to discuss them, to practice new behaviours, to take risks, to give and receive
feedback, and generally become deeply involved in the exciting, if sometimes
painful process of growth.

Exhibiting self-regulatory behaviours relies on individuals reflecting on their
status, and assessing their abilities, with the aim of targeting specific areas for
improvement. Self-management skills of target setting, self-monitoring and
controlling encourage the tracking and channelling of improvement. Research
indicates that this involves a complex interactive process involving not only
cognitive regulation but also motivational regulatory behaviours (Boekaerts
1997, Schapiro & Livingston 2000). ’
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The link between self-regulation and motivation is increasingly noted in
research literature (Iran-Nejad 1990, Schunk & Zimmerman 1994, Schapiro &
Livingston 2000). Iran-Nejad and Chisson’s (1992) descriptions of ‘active’ and
‘dynamic’ self-regulation relate to the influence of intrinsic and extrinsic
motivation. They consider active self-regulation to relate to the focused and
deliberate control of cognitive processes, directed towards the achievement of
specific needs or endpoints, €.g. revision to enhance memory. Dynamic self-
regulation, however, stems from more spontaneous internal dispositions and is
driven by genuine interest, curiosity and enthusiasm in an area of work. In this
way, motivation towards personal improvement stems from intrinsic interests,
and self-regulation is considered to account for the variance in academic
achievement. Either process requires the learner to manage themselves, their

actions and their time, using a range of skills considered to be developmental.

It is to its detriment that most learning in school is prescribed and determined by
teachers, who, due to various pressures, do not readily encourage self-
regulated learning within the subject curriculum. Students’ time management,
organisation and presentation of work, is often prescribed by teachers, with
limited opportunity to use and develop self-management skills.

Anderson et al (1996) highlight the advantages that stem from such
development, noting that learning which is self-regulated becomes student-
orientated and based on individual needs, previous learning and experiences
can be built upon, and responsibility for self-improvement encouraged.
Enhancing motivation towards personal development can result in heightened
self-awareness, and improved prospects of sustaining change. Anderson et al
also consider the disadvantages of taking a self-regulated approach to its
extreme, suggesting that if learning is channelled specifically towards individual
needs, it may negate the wider learning system and thus limit the impact from
supportive sources or groups. Veering fully towards self-regulated learning also
assumes that individuals are capable and motivated to recognise and capitalise
on opportunities for self-advancement when they arise, and is dependent on
their aptitude in self-analysis.
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For effective self-management to be achieved, a balance should be struck,
whereby self-regulated learning takes into considefation broader theories of
learning and encourage collaborative development. Boekaerts (1997) suggests
that this can be enhanced and achieved through allowing students to design
their own learning experiments, which would benefit from reinforcement and
training of self-management skills and behaviours (Latham & Edwin 1991).

Teachers should be trained to create powerful learning environments in which
students can learn to self-scaffold the learning process. (Boekaerts 1997: 174)

5.9.1 Significance to the PCs

The PC framework endorses the development of self-management behaviours,
such as managing time, setting realistic targets and meeting deadlines, and
encourages a keen self-awareness towards self-improvement and self-
regulation. Such skills are identified as crucial for progression within a culture
of life-long Iearning,.especially required in self-maintained businesses and
increasingly dynamic working relationships (National Skills Task Force 2000).

5.10 TENACITY

PC Definition: Being able to persevere at a task in order to meet deadlines.

Literature into the characteristics and impact of tenacity on personal success is
limited, and restricted to the work of Sternberg (1996) and Goleman (1996).
Sternberg (1996: 256) suggests that perseverance is a common characteristic

among successfully intelligent people. He suggests that:

Some people, even very intelligent ones, give up too easily. If things do not
immediately go their way, or if their initial attempts at doing something are
unsuccessful, they simply quit. They thereby lose the opportunity to complete,
possibly in a highly suitable way, the tasks they undertake. It is as if the least
frustration is enough to keep them from persevering.

Maintaining tenacity relates to the motivational disposition of individuals and
their ability to withstand and cope with complications, hindrances and challenge.
It may be encouraged through the provision of extrinsically motivated rewards,
such that individuals strive to achieve success and overcome frustration in the

aim of attaining rewards. lrrespective of its status, however, it is possible that
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individuals will decline to persevere with a task if the level of challenge is too
high.

Goleman (1996) reviewed the work of Mischel (1960), reporting on an
experiment with four-year old children being set the ‘marshmaliow challenge’.
Mischel illustrates the long-term effects of individuals’ tenacious characteristics,
which tested children’s ability to resist temptation. Children were challenged to
await the return of the researcher, at which time they would receive two
marshmallows, instead of the one, which they could have at any time. Results
from follow up work revealed that children who had resisted temptation at four
years of age, were in adolescence, more socially competent. That is more
personally effective, self assertive, and better able to cope with life's
frustrations.

They were less likely to go to pieces, freeze, or regress under stress, or
become rattied and disorganised when pressured; they embraced challenges
and pursued them instead of giving up even in the face of difficulties; they were
self-reliant and confident, trustworthy and dependable; and they took initiative
and plunged into projects. And more than a decade later, they were still able to
delay gratification in pursuit of their goals. (Goleman 1996: 82)

Alternatively, children who were unable to wait for the return of the researcher
proved, in later years, to: shy away from social contacts; be stubborn and
indecisive; be easily upset by frustrations; think of themselves as ‘bad’ or
unworthy; regress or become immobilised by stress; to be mistrustful and
resentful about not ‘getting enough’; be .prone to jealousy and envy; overreact to

irritations with a sharp temper; continued to be unable to differ gratification.

On the basis of this work, Goleman (1996: 82) suggests that ‘the ability to delay
gratification’ and to persevere ‘contributes powerfully to intellectual potential’.

5.10.1 Significance to the PCs

This evidence, although limited, provides further basis for including tenacity
within the PC framework, which aims to give students an awareness and
appreciation of the significance of maintaining commitment to tasks. It aims to
support and endorse a sense of personal responsibility, such that individuals

are encouvraged to exhibit tenacious behaviours for the benefit of themselves

Chapter 5: The Personal Capabilities 68



and the wider group. It is a capability which is considered to complement other
PCs, which without commitment would be negatively influenced.

'5.11 Summary

This chapter has provided an insight into literature associate with each of the
ten PCs. Within the scope of the thesis, the set of PCs has to be, to some
extent, taken for granted, as the research aims at investigating how Science
teachers can encourage students’ development in these areas. We rely on the
authoritative opinions outlined in Chapter 3 for the justification of this set of PCs
as importént, and this chapter to outline their nature. It would be for other
research to test the accuracy of the claims of industrialists, government, or
authors of referenced literature.

Where these chapters have provided background to the study, the following

outline the methods, outcomes and discussions stemming from the research

strategy and activity.
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CHAPTER 6

Review of Methodology Literature

This chapter reviews the methodological approach adopted in the study and
relates it to a literature base. It provides justification for the approaches used,

and considers issues pertinent to the choice of the research methodology.

6.0 OVERVIEW

The research focused on reflection, action and review using an action research
approach,rpresenting and interpreting practicing teachers’ experiences and
perceptions of the teaching of PCs, mainly through Science. The approach
enabled the researcher, in participation with the teachers, to gain a more
detailed understanding of the issues, strategies and implications of developing
PCs through the subject curriculum. A non-positivist perspective was adopted
to allow understandings to be constructed and emerge from the ongoing events,
interactions and experiences between teachers, students and the researcher.

Qualitative strategies provided descriptive and explanatory insights into the
teachers’ experiences, which informed, monitored and marked out the
development of the research. The researcher co-ordinated the involvement of
various participants, such as students, university staff and employers, and
worked collaboratively with the teachers in their school settings. Research
interventions were adapted and tailored to suit particular contexts and students’
needs. Case study and grounded theory strategies enabled the sorting and
analysis of data, leading to theme building and meaning-making.

6.1 ACTION RESEARCH
As a methodology suited to the social sciences, Kemmis (1997: 173) defines

action research as,

... a form of collective, self-reflective enquiry undertaken by participants in
social situations in order to improve the productivity, rationality, and justice of
their own social or educational practices, as well as their understanding of
these practices and the situations in which the practices are carried out.
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Features associated with action research are the generation and refinement of
understandings, through on-going processes of reflective and critical monitoring
and evaluation, within familiar or specific contexts (Kember 2000, Stringer 1999,
Dickens & Watkins 1999, Elliott 1991, McTaggart 1991). Kemmis (1997) sees it
‘as helping practitioners investigate their educational settings, as a direct
medium for irnproving practice. The process of change encompasses a cycle of
systematic inquiry, involving observation, reflection, development, monitoring
and review. The ‘spiral of cycles’ (Lewin 1951, ref. Figure 6.1), involves
demonstrating the development from general ideas to actions, implementation
and evaluation, a cycle replicated in the second or subsequent phases of

research.

Action research was considered the most suitable methodology for this study for

" three reasons: ‘

1. the social nature of the research required a flexible and adaptable
process, involving collaboration and intervention

2. the involvement of practising teachers in the research process, involving
teachers és co-researcners of their own practice

3. the ongoing and reflective enquiry working towards systematic
development of ideas and understandings, towards the construction of
mutual understandings

4. the ongoing intervention and re-construction of practice towards

improvement.
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Figure 6.1: Kurt Lewin’s model of Action Research

6.1.1 The social context of the research

Educational settings Vary widely, influenced by contextual variables interacting
with research techniques and designed interventions. For on-going research to
be maintained within classroom settings, it was important for the researcher to
work collaboratively with practising teachers to mould the research into their
systems, and to consider methodologically sound forms of data collection. The
school set-up did not allow for structured research regimes to be imposed on

classroom structures, especiaily where ongoing participation and development
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were required from the teachers. An action research approach allowed for the
modification and adaptation of processes and interventions throughout the
study, enabling teachers to trial and reflect on experiences within their specific
contexts and across the whole study group.

This form of methodology could be criticised for the limited generalisability of its
outcomes, due to the variations that result from its social and adaptable
approach. Kember (2000: 42) describes that the conclusions drawn from this
work do not necessarily result in the development of universal laws, which
positivists strive towards, but rather that they should be viewed as ‘provisional
specifications to be tested, rather than unqualified recommendations’. Further
discussion of this issue is outlined in section 6.4, however, although variations
in school contexts were appreciated within this study, the action research
methodology allowed these to contextualise and inform its outcomes. Varied
contexts were beneficial in illustrating the application of research interventions
in different settings, enabling teachers to describe experiences from different
viewpoints and also to contribute to emergent findings across the group.

Due to the dynamic nature of the events within schools, it was necessary to
adopt a methodology which allowed for adaptation and change, in light of the
‘real-life’ nature of schools, teachers and students. The level of involvement
teachers were able to give during the course of the study fluctuated depending
on professional and personal commitments, and, as such, it was necessary that
the methodology compensated for this. The flexibility of the action research
approach proved beneficial to these needs, and allowed the teachers to
maintain their interest, commitment and involvement in the research where it

may otherwise have petered out.

6.1.2 Involving practising teachers in the research process

Involving practising teachers in the research was imperative to influencing
teaching practices to encourage students’ PC development, thus enabling
detailed and well-grounded descriptions of their experiences and perceptions to
be gathered during the study. Collaboration and participation between the

teachers and researcher at all stages encouraged them to develop a sense of
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ownership and understanding of the aims, interventions, issues and methods,

and, therefore, being better equipped to manage change and overcome
possible difficulties.

By sharing their diverse knowledge and experience — expert, professional, and
lay — stakeholders can create solutions to their problems and, in the process,
improve the quality of their community life. (Stringer 1999: 10)

Teacher participation was considered to be ‘co-generative’ insofar as they were
not treated as objects of research, but were encouraged to become
collaborative partners, under the co-ordination, but not prescription of the
researcher. A co-dependent research group was encouraged, with the
researcher and teachers striving to achieve informed and well-grounded
descriptions .of events and interventions. This approach enabled
understandings to be drawn from the data. Kemmis (1997: 174) highlighted the
integral nature of teacher participation in this form of methodology.

In action research, teachers (and others) are encouraged to treat their own
educational ideas and theories, their own work practices, and their own work
settings as objects for analysis and critique.

6.1.3 Ongoing, systematic and reflective enquiry

Eliciting, tracking and exemplifying the participants’ experiences and
perceptions suited an ongoing, systematic and reflective form of enquiry. Action
research allowed findings to directly influence subsequent developments and
the researcher, with the teachers, to reflect on and evaluate classroom practice,
personal philosophies and students’ behaviour, to develop and refine
descriptions and understandings, with the objective of improving future practice
(Cohen et al 1994).

The notion of metacognition is linked to the self-reflective attitude the research
aimed to encourage in the teachers. It refers to the knowledge, awareness and
control individuals have of their learning, and is associated with the process of
change integral in personal development. Gunstone (1994: 133) described ‘an
‘appropriately metacognitive learner as ‘one who undertakes the task of

monitoring, integrating and extending their own learning’. Encouraging teachers
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to self-reflect prompted them to review, consider and evaluate their own
performance and that of their students, with regard to its influence on learning,
the environment, PC development and other people.

Social contexts, such as group discussions or peer review (teacher-researcher
and teacher-teacher) facilitated these activities. Prawatt (1989) considered this |
to be beneficial in developing heightened self-awareness. He considered
discussion to be an ideal prompt to bring subconscious thinking, beliefs and
understandings to the fore. Once awareness has been raised, he viewed
individuals to be better able to reflect on, analyse and modify their beliefs and
behaviours. Mason (1996: 431) suggested that:

Functioning on a metacognitive level will make [people] reflect on the
limitations, contradictions, presumptions, and implications of their own
representations. This kind of awareness constitutes a critical condition for
experiencing conceptual change in one’s own knowledge structures.

Capitalising on the features of action research enhanced the opportunity for the
researcher to react to teachers’ experiences and perceptions, and the
understandings and developing themes. It enabled the research to evolve in
response to social contexts and new interests, as well as enabling additional
teachers to become involved in the study. Sarantakos (1998: 113) considered
an ultimate aim of action research to be ‘to empower participants and to
develop the skills and knowledge required to effect change in their own
environment.” This study endorses this view and found action reseai'ch to be a

most appropriate and very valuable methodology.

6.2 DATA COLLECTION TECHNIQUES

In order to fulfil the aims of the study the data intended to illustrate individuals’
opinions, feelings, descriptions and explanations. Although quantitative data
was useful to substantiate descriptive statements, qualitative approaches would
better represent teachers’ experiences and perceptions. Interviews,
questionnaires, observations, surveys and diaries were used to triangulate and
improve the validity of data. Inherent in the choice of each technique are
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characteristic strengths and weaknesses, which are outlined more fully in the
following sections.

6.2.1 Interviews

The research interview is a conversation about the human life world, with the
oral discourse transformed into texts to be interpreted. (Kvale 1996: 46)

Kvale’s definition illustrates how interviews were used to elicit, catalogue and
draw meaning from teachers’ experiences and perceptions. Interviews formed
a main data source throughout the study, with verbal dialogue between the
researcher, teachers and students proving advantageous in two ways. Firstly,
interviews encouraged the development of positive relationships between the
researcher and the participants. On-going one-to-one dialogue enabled a
rapport to be built up, significant in enabling both parties to feel confident and
relaxed with each other. Interviews allowed for the discussion and clarification
of ideas and experiences, and for gaining a firm understanding of the teachers’
and researcher’s expectations. Secondly, teachers considered interviews to be
an accessible form of data collection, when finding difficulty in independently
maintaining detailed reflections amidst the pressures of their jobs. Interviews
provided a means by which data could be collected at convenient opportunities,
and enabled ample insight and reflection to be gathered (Bell 1992, Cohen et al.
2000). A process of joint interpretation, critical reflection and meaning-making
arose during interviews, contributing to the participatory and developmental

nature of the methodology.

Semi-structured interviews were used, allowing discussions to freely develop
with a degree of control by the researcher. It was considered important to allow
participants to express opinions and feelings in an uninhibited way, resulting in
interviews being open to diversification where appropriate. The semi-structured
nature of the interviews ensured that the discussions remained focused on the
research purposes, and that the researcher was able to direct emphésis to
pertinent areas. The researcher probed about particular issues, yet avoided
prompting the participants’ responses.
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Sarantakos (1998: 246-255) highlights a wide range of interviews, distinguished

by their mode of delivery or purpose. The following types exemplify some of the

features of the interviews in this study.

a) - Panel interviews: the interviewer collects information from the same group
of respondents two or more times at regular intervals

b) Neutral Interviews: the interviewer is neutral, factual, encouraging, friendly
but also distanced and impersonal

c) Personal Interviews: the interviews are conducted in a face-to-face situation

d) Inquiring interviews: an informant participates equally in the process of data
collection along with the interviewer

e) Informative interviews: interviews that are employed to gather information of
a descriptive nature.

The researcher chose to audiotape the interviews as a means of limiting data
loss, and gaining verbatim accounts of the participants’ dialogue. Despite the
time consuming nature of this method, it was a highly valuable source of data.

The limitations of interviews as a data collection technique relate to the time
consumed in preparation, delivery, transcription and analysis. Difficulties may
arise from respondents’ subjective or from reactive responses which result in
unqualified statements. Verbal comments may potentially be distorted during
transcription, thereby altering the intended meaning of the dialogue. The
recognition and influence of non-verbal communication is also limited by taped
interViews, unless particular efforts are made to record gestures, intonation or
body language during the interview.

Bell (1992) considers that it is questionable whether subjectivity, bias or
misinterpretation can completely be avoided in interviews and suggests that

researchers should be aware of its influence, and endeavour to limit its effects.

6.2.1.1 Transcription
Kvale (1996: 165) stressed the difficulty of interpreting data merely from

" interview transcripts, highlighting the methodical and theoretical problems that

may arise. He stressed that although transcripts provide worthy records of
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dialogue, they cannot be considered copies of reality, but should be used as
‘interpretative constructions that are useful tools for given purposes’. In this
way, transcripts may best be used as logs of conversation that, through the act

of transcription, emerge as decontextualised bodies of data.

Concerns also arise from the degree of ‘transcriber reliability’ within transcribed
texts, emphasising the differences in interpretation or direct recording that may
occur during transcription (Cohen et al 2000). The reliability of the transcription
can be influenced by the quality of the original recording, or the transcriber’s
interpretation of what is suitable to transcribe. Kvale (1996: 166) argues that
transcriptions should be judged on their ‘usefuiness’ for the purposes of the
research, as opposed to querying ‘Was it the correct transcription?’ By relating
validity and utility in this way, Kvale accepts that discrepancies may arise in the
diagnosis and transcription of features such as, the length of pauses and
emotional influences such as giggling or nervous laughter. Focusing on the
effectiveness of the transcription in meeting its purpose, allows for a more
liberal view to be adopted in transcription and interpretation, however does not
suggest the deliberate neglect of significant features.

6.2.2 Questionnaires

Questionnaires are a commonly used data collection technique and were used
for various purposes in the study. They require limited input or interference
from the researcher and can take the form of highly structured documents
providing quantitative and qualitative data. They are a less time-intensive
strategy than interviews, and can target more diverse areas of distribution.

Questionnaires also enable respondents to maintain anonymity.

Questionnaire design and construction directly influences the quality of
response. The manner in which the questions are posed, their content and
format can influence the way in which respondents react to the questionnaire
and also influences the researchers’ analysis. Clarity of questioning can directly
facilitate the respondents’ openness and ability to answer, and, as such it is
important to ensure that questions do not lead the respondent towards

particular biased responses.
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A rangé of related literature (Oppenhiem 1992, Cohen et al 1994) highlights the
relevant criteria for preparing questions, stating they should:

e only address one item

e be related to the research topic

e avoid ambiguity, vagueness or embarrassment by being clear and simple

o be formulated in the language of the respondent '

e convey a positive attitude, friendliness and collegiality

e avoid presumption

e avoid suggestive comments.

Despite their more convenient nature, questionnaires suffer from difficulties in
gaining high response rates and detailed evidence. The lack of personal
contact with respondents often results in high proportions of incomplete or non-
returned questionnaires than other data collection techniques. In general,
where mailed questionnaires are distributed, average response rates are below
40%. The influence of misinterpretation also impacts on the validity of
responses - respondents may interpret generic terms, such as ‘a lot’, ‘some’ or
‘a little’, in different ways and in relation to personal assumptions. Cross-
quéstioning and verifying statements can limit this effect, and verbal completion

of questionnaires e.g. telephone questioning can also limit poor response rates.

A variety of questionnaires were designed within this study for a range of
audiences and purposes. On occasion, it was necessary to use follow-up

telephone and electronic mail to improve response rates.

6.2.2.1 Surveys

Surveys had limited use for establishing cohfidence in the initial assumptions of
the study (ref. section 7.3.1). Cohen et al (2000: 171) comprehensively discuss
this technique, considering three prerequisites to their design and their
association. Characteristic features of the survey used in this study are that

surveys can.
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e gather data on an on-shot basis

e represent a ‘relatively’ wide target population
e generate numerical data

 gather standardised data

e capture data from multiple choice and closed questions.

This technique proved to be economical and efficient in resources and time, and
was relatively easily administered by the researcher.

6.2.3 Observations

Data collection through direct observation is a well-recognised technique within
social research. It can be applied solely or jointly with other techniques, and
varies in the level of involvement observers have within a particular setting.
Observation enables researchers to study facets of an environment, gaining
understanding about context, interactions and relationships. It allows the
researcher to recognise events or influences which otherwise might go
unnoticed, or which participants may not freely wish to talk about. It enables
researchers to move beyond perception-based data to directly observable
events and occurrences (Cohen et al 2000). Observation also enables the
diversity and unpredictability of human nature to be recognised, however in

doing so poses challenges for recording and standardisation.

The level to which the researcher is known to the participant group can vary, as
can the degree of structure in the observation. Participant observation requires
the observer to become a member of the group studied, enabling an
acquaintance with the structures, processes, problems and attitudes being
experienced. Alternatively, the observer remains external to the group, aiming

to remain unnoticed whilst observing interactions.
The structure of observations also determines the specificity of data. Structured

observation schedules set out well-defined categories and focus on particular

types of interaction or activity. These aim to record specific data and are

Chapter 6:Methodology Literature Review g 80



applicable where muitiple observers gather data for a particular purpose,
therefore providing a systematic approach to recording. By contrast,
unstructured observations méy only require reflective note taking during or
following the observation, and best suit regular observations aimed at
identifying characteristic features of particular contexts.

Semi-structured schedules were used in all observations in this study, which on
most occasions were conducted in regular classroom settings to observe
teaching, interaction and behaviour. -On two occasions ‘controlled’ or planned
observations were undertaken to compare student groups (ref. Appendix A2:
14, 18). On these occasions, the researcher adopted a non-participant role in
the observed groups, whilst a more active role was taken in other observations,

where the researcher acted as team-teacher.

As with other data collection techniques, observation can be influenced by bias
from selective recording of information. Few control measures can be applied
to observational activities to limit error from observer bias, other than increasing
the structure of recording, however it continues to be prone to the observers’
selectivity and subjectivity.

6.2.4 Diaries

The use of diaries or reflective journals receives relatively limited review in
literature, however Bell (1992: 102) considers their utility to relate to recording
or logging professional activities - they ‘can provide valuable information about
work patterns and activities, provided subjects are clear about what they are
being asked to do, and why'. They encourage the participant to reflect on
experiences and to record events, impressions and feelings. As such, they are
highly qualitative, although structures can be imposed to suit particular

purposes, and enable data to be gathered by relatively simple administration.

The practicality of using and analysing diaries poses issues relating to their time
consuming and discursive style. Oppenhiem (1966) highlights that the writer
must be sympathetic to the task and willing to fully engage with it regularly. He
draws attention to the potential problems with its volitional nature, suggesting
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that ‘the respondent’s interest in filling up the diary will cause him to modify the
very behaviour we wish him to record’ (ibid.: 215), such that evidence may

provide unnatural representations of real-life events.

The validity or representativeness of dairies should be considered, and Burgess
(1981) suggests they may best be suited as a preliminary activity to
interviewing, or as a tool for describing ‘critical incident events’ over a specified
period. Methods of analysis are best outlined prior to the activity, such that the

format and structure of entries suits methods of coding which are applied.

6.3 DATA ANALYSIS USING A CASE STUDY AND GROUNDED THEORY
APPROACH

Data gathered in each phase of the research was analysed using aspects of
grounded theory, and this influenced subsequent stages of the research. Data
collected in particular schools was analysed and presented in separate case
study accounts, due to their contextualised nature. At all times, data analysis
adopted a generative and critical approach, with the involvement of teachers

and the supervisory team.

6.3.1 Case Studies

The approach used in the current study is described by Denzin & Lincoln (1998:
89) as a ‘collective case study approach’, and studied ‘a number of cases jointly
in order to inquire into the phenomenon, population or general condition’. This
enabled particular cases to be compiled and analysed individually, as well as
contributing to the generation of understanding across the group. The case
studies enabled each teacher or school to receive detailed representation and
explanation, within the context of particular ethnographic and pedagogic
features.

Collective case studies differ from singular cases, which focus on the in-depth
cataloguing of particular cases or issues. This approach is most suited to
research which has an interest in a particular case, or focuses on the way
particular events and interactions influence situations or contexts (Denzin &
Lincoln, 1998).
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Tellis (1997: adapted from pg 1-2) considered case studies to be of use where
they are:
e designed to bring out the details from the viewpoint of the participants, by
using multiple sources of data
o selective, focusing on one or more issues that are fundamental to
understanding the system
e able to provide a multi-perspective analysis in giving voice to the various
members and the interactions between them
o able to provide a triangulated research strategy, thereby improving the
descriptions.

The benefits of using collective cases are twofold. Firstly, they allow the validity
of emergent themes to be enhanced, as they may be verified in more than one
case, and, secondly, they provide the reader with a series of cases which draw
on a selection of sources and scenarios.

Case studies describe perceived reality, drawn from the subjective standpoints
of those involved, through an iterative interpretative process. This may erI
criticisms in relation to the over dependence on specific contexts or subjectivity
of the data querying its generalisability. These issues are discussed more fully
in section 6.4.

6.3.2 Grounded theory

Case studies provide contextualised data from which a process of coding,
categorising and identify patterns can allow emergent themes or commonalties
to be identified. This form of conceptualisation is associated with the ongoing
interpretative nature of grounded theory, considered to be an ‘intellectual
- process that extends throughout the entire course of a given research project’
(Denzin & Lincoln 1998: 172). A significant feature of this analysis technique
relates to the way researchers and participants draw out and react to emergent
themes throughout the research. The use of ‘constant comparative analysis’
(Glaser & Strauss 1967: vii) enables the researcher to compare data and to

identify similarities or generalisations, aiding the development of emergent
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themes and theories. This may lead to further explanation or interpretation of
anomalous occurrences.

6.3.2.1 Coding

The process of theory generation relies on coding and categorising data.
Coding allows for the naming and grouping of phenomena based on close
examination of the data (Seale 1999). The generation of codes, categories and
subcategories enables the ‘data to be broken down, conceptualised, and put
back together in new ways’ (Strauss and Corbin 1990: 57). Open coding forms
the first-stage of analysis, where the data is split into units representing
particular events or meanings. Codes are then grouped into larger categories.
which represent associated pieces of data.

Open coding stimulates further saturation, refinement and interpretation of
meaning, which can be achieved using axial or selective coding. Axial coding
explores further connections between codes and categories, integrating data
and presenting it in more meaningful ways.. In this process, external criteria
may be imposed onto the data to exemplify the relations between categories,
such as linking categories based on particular conditions, contexts, actions or
strategies used in its collection. Axial coding provides a series of categories
based on the salient properties, dimensions and interrelationships of events,

providing increased depth to meanings.

Subsequently, selective coding finalises the process, aiming to define major
categories or strong emergent themes, which prove to illustrate an overarching
meaning from the data. This process involves cross-validating, verifying and
justifying emergent themes, and engages the researcher in a cyclical process of
reflection, refinement, and possible further exploration of specific areas of
interest (Strauss & Corbin 1990).

The maturation of grounded theories using these coding processes is

underpinned by on-going analytical comparison. Strauss and Corbin (1990: 23)
consider that grounded theory enables theories to be:
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. inductively derived from the study of the phenomenon it represents.
That is, discovered, developed, and provisionally verified through
systematic data collection and analysis of data pertaining to that
phenomenon. Therefore, data collection, analysis, and theory should stand
in reciprocal relationship with each other. One does not begin with a
theory, then prove it. Rather, one begins with an area of study and what is
relevant to that area is allowed to emerge.

This suggests clear links with collective case study methods, and illustrates the
relationship between case study and grounded theory approaches in this study.

6.3.2.2 Validity of the approach

Sarantakos’ (1996) stresses the need for the researcher to enter the field with

an open mind, without preconceptions, prestructured categories, hypothesis or
knowledge of the research area, when using grounded theory. The data should
fundamentally drive the construction of theory, with limited external bias
inﬂuehcing the analysis. The researcher outlines the initial assumptions and
prior understandings of the study, appreciating their influence on its undertaking

and outcomes.

Denzin & Lincoln (1998: 170) stress that emergent themes or theories shouid
be directly traceable to the data, and represent ‘systematic statements of
plausible relationships’. They encourage researchers to maintain ‘fluidity’ in
their approach, emphasising the temporality of theories, and encourage critical
evaluation of their application to new situations. They suggest that theories
should be viewed openly in relation to other contexts, and explored to see ‘if ‘
they fit, how they fit, and how they might not fit'. This is of particular relevance
to social research which focuses on particular life worlds within limited frames of

time.

6.3.2.3 Applications in this study

Aspects of grounded theory applied in the analysis of this study’s data, aimed to

enable the researcher to: ‘

e study single cases and groups, record findings and make observations
about certain aspects of the research objective
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* make comparisons between groups and other elements, enabling the testing
and validation of collected facts, to: develop categories; identify changes;
refine data; integrate data, categories and hypotheses; identify similarities
and differences between categories; integrate similar categories; formulate
hypotheses

¢ collect data and analyse it concurrently throughout the study

e subject the findings to comparative analysis and attempt to generalise the
statements, resuiting in ‘theories’ and ‘meaning units’ which have emerged

from the data.

The researcher aimed to draw from the data grounded understandings that
could form recommendations for educational practice and curriculum
development, as opposed to eliciting final theories. The interpretations and
understandings drawn from teachers’ experiences and perceptions, therefore,
aim to be more than reported findings from particular perspectives, but to be
emergent, data-driven themes, grounded in real experiences, enhancing

understanding in the study area.

6.4 ISSUES CONCERNING THE VALIDITY AND RELIABILITY OF THE
DATA

6.4.1 Establishing Credibility

Social research is influenced by a number of issues which affect the credibility
of its data. Concerns often relate to the techniques, often qualitative, used in
data collection. Its perceived weaknesses stem from the long-standing
dominance of positivistic research methods, which limit the interpretations
placed on data. Qualitative research has fought to justify its claims and has
provided explanations for its validity. Kvale (1996: 69) summarises these

difficulties stating that:

... qualitative and quantitative methods are tools, and their utility depends
on their power to bear upon the research questions asked. As tools they
require different competencies, with differences among researchers in
their abilities to, and interests in, carrying out quantitative computations or
conducting linguistic or empathic analysis of qualitative data. Despite the
conceptual and practical interweaving of the qualitative and quantitative
aspects of social research, a dichotomised conception... may still prevail.
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Patton (1990) suggests that in order for any study, including qualitative studies,
to be viewed as credible, three questions must be addressed.
1) What techniques and methods were used to ensure the integrity, validity,
and accuracy of the findings?
2) What does the researcher bring to the study in terms of experience and
qualifications?

3) What assumptions underpin the study?

The current study has addressed these issues, and has recognised the
representativeness, validity and reliability of the data, as well as the degree of
objectivity afforded to it.

6.4.2 Representativeness ,

Social research and qualitative studies are often argued to have relatively small
sample sizes, such that, their representation is questioned as not suﬁidiently
embodying a culturally diverse group. Findings are, therefore, criticised for the
lack of sufficiently generalisable claims that they offer, suggesting that emergent
outcomes lack transferability to other settings.

Typically, however, social or educational research is limited to populations,
institutions or individuals willing to participate. The research group in this study
were selected individuals who showed willingness to invest time, effort and
interest in it. The factors which influence involvement are diverse and
researchers can only endeavour to improve representation by making explicit
the nuances of each specific context.

Kember (2000: 40) highlights this diversity, and suggests that:

Genuine educational settings are particularly difficult for control/
experiment designs because of the complex array of contextual variables
that can interact with the variable under study.

He considers that findings are generalisable if intellectually applied to

alternative circumstances, and where particular innovations or methods prove
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beneficial in one or more contexts, it can be assumed that their use in wider

fields will also prove useful, given adequate consideration.

Kvale (1996) labels Kember's approach as ‘analytical’, one of three forms of
generalisation he identifies along with ‘naturalistic’ and ‘statistical’ methods. As
such, ‘analytical' generalisation encourages the reader to make reasoned
judgements about the extent to which the findings can be used to guide to what
might occur in other situations. The validity of the generalisations, therefore,
relies on the extent to which attributes of one situation are relevant to another.
The collection of ‘rich, dense or thick descriptibns’, thus aiding the degree to
which comparisons can be made. Naturalistic and statistical methods
alternatively rely upon interpretations drawn from individual settings or statistical
methods, and did not readily apply to this study.

6.4.3 Validity

Validity is a well-recognised, key requirement of all types of research.
Traditional views on validity referred to the degree to which techniques were
accurate in their measurements, however the increased use of qualitative
methodologies has required the concept to be reviewed. More recent
definitions suggest that validity is a judgement of the way in which opinions,
views and experiences have been verified within the data (LeCompte & Preissle
1993, Cohen et al 1994). The use of triangulation and a heightened awareness
of the need for objectivity during data collection and analysis have become
intrinsic elements of validating the depth, honesty or richness of qualitative data
(Cohen et al 1994). Broadening the concept in this way has given rise to
several forms of validity being identified as significant, such as content validity,
criterion-related validity, construct validity etc. For in depth discussion of these
read Cohen et al (1994: 105).

Discrimination against the validity of participants’ conceptions, views and
experiences, however, continues to plague the qualitative and social research
field. Cohen et al. (1994) suggested that, at best, researchers could strive to
minimize invalidity and maximize validity within the data by encouraging the
cross-checking and support of findings. In doing so, they argue that ‘validity,
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then, should be seen as a matter of degree rather than as an absolute state’

(ibid. 1994: 105).

Validity of data can be regarded in two ways - internal and external. Internal
validity relates to whether the outcomes of the research are adequately
substantiated within the data. In relation to qualitative studies, this is concerned
with the level of confidence, authenticity, cogency, soundness, credibility,
confirmability, dependability and auditability of the data (LeCompte & Preissle
1993: 323-4). External validity focuses mainly on the way in which findings are
generalisable to wider populations or situations. Outcomes are viewed as

externally valid when they can readily be transferred to other contexts.

The areas which pose a threat to the external validity of data are described by

Lincoln & Guba (1985) as being:

e selection effects: where selected constructs or themes are only relevant to
particular groups

e setting effects: where the results are largely a function of their context

o history effects: where the situations have been arrived at through unique
circumstances and, therefore, are not comparable to other contexts

e construct effects: where the constructs being used are particular to a certain
group.

Such threats can be limited, however not fully eliminated, as data gathered in
particular contexts will inevitably be influenced by external factors, some of
which may not be easily identifiable. A means of assisting the verification of
data and enhancing the authenticity of outcomes is the use of triangulated
methods (Cohen et al 1994, Sarantakos 1998, Miles & Huberman 1994).
Triangulation aims to illustrate the extent to .which two or more independent
measures confirm or disconfirm each other’s findings. By gathering information
on different viewpoints triangulation can enhance clarity by choosing data
sources which illustrate different biases and strengths. Where outcomes from
various sources illustrate similarity, it can be suggested that the findings have

increased validity.
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Triangulation is one of a range of ‘tactics’ suggested by Miles & Huberman

(1994) to improve data’s validity. Other tactics have permeated the process 6f

data generation and interpretation in this study, such as:

1) checking for representation: being aware of the sample and the implications
of it

2) checking for researcher effects: eliciting truthful responses based on
evidence irrespective of the vested interest of the researcher

3) triangulation: using multiple data-collection methods

4) weighting the evidence: being aware of the strength of the data, with respect
to second hand commenté or particularly subjective statements

5) checking the meaning of anomalous findings: exploring the reasons for
deviant or outlying cases or events

6) looking for negative evidence: exploring whether any data opposes the
general findings

7) ruling out spurious relations: examining whether third parties are significantly
influencing a particular outcome

8) checking out rival explanations: exploring whether other explanations can
explain research effects

9) getting feedback from informants: asking participants to review interview

transcripts, summaries and emerging findings.

Norris (1997) suggests that qualitative researchers must acquire a sense of
reflexivity and must maintain scepticism, commitment and detachment to
improve validity. He views it in terms of the degree of error or bias within the
data, highlighting the need for researchers to be both self-critical and pro-active
in evaluating and eliminating threats to validity. Norris (1997: 172) summarises
the purpose of these efforts, suggesting that:

Validity refers to the reasons we have for believing truth claims...
irrespective of their form. What is important is why we believe the things
that we do and how we justify the claims we make.

6.4.4 Reliability ,
The notion of reliability in qualitative research differs fundamentally from that in

quantitative studies, where it generally relates to the extent to which the
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research findings can be replicated in similar contexts. Quantitative studies
lend themselves more favourably to controlling the research approach,
strategies and nature of response. However, the diversity of social
environments in qualitative studies proves more challenging. In these
circumstances, efforts can be made to achieve reliability by maintaining certain
features of the research, such as the status of the researcher, the choice of
respondents, the social situations, the analytic constructs used, and the
methods of data collection (LeCompte & Preissle 1993). However, the nature of
human experiences and interpretation will inevitably influence the replicability of
the findings.

The concept of reliability is not particularly helpful in this study, due to the
diversity that can ensue from a qualitative research approach. The current
study, therefore, endeavoured to catalogue and detail the experiences and
perceptions of participants, making clear the techniques and methods used to
elicit and analyse their responses. Such clarity of approach aims to enable
future replication of the study, such that its reliability, if not in outcome, will be

achievable in process.

6.4.5 Objectivity
Objectivity within social research is of particular relevance, given the emphasis
on gathering and interpreting data drawn from people. This study aimed to gain
data which was representative of participants’ experiences and perceptions, in a
manner which stressed the researcher’s objectivity. It was evident that limiting
the subjectivity of the teachers or participants may potentially influence the
validity and richness of the data, however supportive statements for claims
aimed to limit bias or less-objective data. Kvale (1996: 64) identifies three
conceptions of objectivity:

o freedom from bias

¢ intersubjective knowledge

¢ letting the object speak.

Firstly, viewing objectivity in terms of the degree to which data is free from bias
implies that systematic cross-checking and verification of data should occur
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throughout its collection and analysis, reducing subjectivity where possible.
Secondly, Kvale suggests that objectivity is based on intersubjective knowledge
(the knowledge and understanding shared by a number of individuals),
considering that when a number of researchers or observers gather data on the
same phenomenon, objectivity can be enhanced. Thirdly, Kvale describes how
focusing specifically on the object or participant under research, and ‘letting
them speak’, diverts emphasis away from the researcher, such that objectivity
relies solely on what is drawn from the subject.

Although efforts can be made to limit its effects, threats to objectivity may arise
from the influence of stakeholders, the researcher, the observers or the
participants, who have vested interests in the research outcomes. The
methodology may also influence the balance between objectivity and
subjectivity, for instance, positivistic studies generally strive to eliminate
subjective influences at all stages, whilst interpretativist research aims to
capture the subjective experiences of its respondents.

Glesne and Peshkin (1988) consider subjectivity to be inevitable, and suggests
that it is not sufficient for researchers to simply acknowledge its influence. They
consider that researchers should capitalise on the subjective nature of research
and not attempt to disjoint themselves from its process in the quest for
achieving objectivity. They also suggests that they should be aware of, disclose
and illustrate its influence to their readers. Subjectivity may filter, skew, shape,
block, transform, construe and misconstrue what transpires from the outset of a
research project to its culmination in a written statement’ (ibid. 1988: 17), and
that its integral effects cannot be removed from the process. They advocate
self-monitoring, through which researchers may better manage their subjective

influences and ‘preclude it from being unwittingly burdensome’ (ibid. 1988: 20).

6.4.6 Researcher effects

The researcher was aware of the error and bias that could result from observer
distortion or participant deviation during the collection and interpretation of data.
These issues reflect the influence the researcher had on the environments and

participants under observation. If highly influential, the observer’s presence is

Chapter 6:Methodology Literature Review 02



prone to distorting normal activity, influencing the participants’ behaviour to the
extent that it no Iohger reflects the norm (Sarantakos 1998). On these
occasions, participants may feel obliged to display ‘ideal’ behaviours due to the
presence of the researcher. These issues may also arise during interviews,
where respondents feel they are unable to provide truthful answers due to the
status of the researcher or the possible implications which may result from their
exposure. These effects are described in relation to the Pygmalion Effect
(Rosenthal & Jacobson 1968), which suggests that respondents are influenced
by the obligation to provide the researcher with what they wish to hear or
observe.

The development of positive researcher-participant relationships engendered
trust which aimed to encourage participants to feel comfortable with the
research process, and able to reflect critically and objectively on its progress.
The use of an action research methodology capitalised on and endorsed the
researcher’s integral involvement, and considerable time was spent familiarising
the participants with the study, discussing widely the areas of observational
interest. However, even though positive relationships were maintained and
efforts were made to limit negative effects, the research may still have impacted
on participant behaviour (Kimmel 1988).

6.4.7 Appropriateness to this study

It was important to consider the issues of data representation, validity, reliability
and objectivity. The current study has aimed to address these' issues by
reflectively cross-checking data and appreciating Lincoln and Guba’'s (1985)
suggestion of alternative concepts for those above. They focus attention on the
level of detail, comprehensiveness, situation-specificity, honesty, depth of
response and meaningfulness the data holds, and consider these to better suit
qualitative and interpretative studies. They propose that validity, reliability,
generalisability and objectivity be better viewed in relation to credibility,
transferability, dependability and confirmability, considering these to be more

appropriate for qualitative research.
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In linking validity to credibility, they aim to demonstrate ‘methodological
excellence’ by encouraging a professional, accurate and systematic manner to
research. They suggest that transferability be used to better describe the
generalisability of data, thus allowing the reader to be responsible for deciding
how and whether the research can relate to other contexts. The fast changing
nature of certain contexts results in increasing difficulty to ensure the reliability
of social research, therefore they suggest that establishing dependability is a
more appropriate consideration. Lastly, they consider the confirmability of data
to be a better indicator of quality than the objectivity of researchers’
interpretations, placing increased concern on whether findings can be confirmed
within the data. They consider that improved confirmability results from well-

grounded data drawn from adequate sources of data.

Lincoln and Guba's suggestions enable the varying nuances associated with
qualitative data to be recognised, and are most appropriately viewed alongside
the influential aspects of credibility, validity and reliability. Improving the status
of such concepts has been imperative to this study, which has aimed to be
aware of and reflectively consider their implications during design, undertaking

and analysis.

6.4.8 Ethical considerations

Cohen et al (2000) identify the variety of areas which prompt ethical
consideration within a study, such as the nature of the project, the methods of
data collection, the nature of the participants, the type of data collected and the
representation of the data. This study accepted these broader debates, and
primarily aimed to obtain informed consent and co-operation from all those
involved, following which the dignity and confidentiality of all individuals was
protected and maintained. In doing so, it was necessary to respect the
participants’ right to freedom and self-determination, such that they had the right

to choose or refuse be involved.

Cohen et al (2000) suggest that informed consent involves four elements —
competence, full information, voluntarism and comprehension. Competence, in
this way, relates to whether participants are able to understand the implications
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of the research, and they must be given full information in order to make a fair
judgement. Voluntarism stresses the importance of ensuring participants’ free
choice in their involvement, referring to the level of information provided and

their ability to fully comprehend its purpose and nature.

Chapter 6:Methodology Literature Review 05



CHAPTER 7

Research Strategy

This chapter describes the research strategy used in the study. Details are
given of the researcher’s and teacher’s roles, the nature of the research sample
and the five-phase model of research. Issues relating to the manner in which

credibility of research findings was achieved are also outlined.

7.0 ROLES IN THE RESEARCH

The study utilised qualitative and quantitative methods to research, interpret
and draw understandings from teachers’ perceptions and experiences of a
variety of educational settings. The research spanned a 3-year period, with the
involvement of a wide study group including the researcher, supervisors,
advisors, teachers, students and employers.

7.0.1 The teachers’ role

The teachers were engaged in regular discussions with the researcher to
negotiate and decide on the most appropriate strategy for the study in particular
schools. Encouraging teachers to take part in the action-research process in a
way which suited their.‘ personal and departmental circumstances, enabled the
researcher to engender a sense of teacher ownership, hence stimulating more
productive partnerships. It was considered important that teachers viewed
themselves as active decision-makers, as opposed to passive decision-takers,
and in this way, the process of study was not imposed onto the group, but
encouraged them to draw on their experiences and expertise in targeting
students’ PC development.

The research thereby evolved as an ongoing process of development, trial,
reflection, review and evaluation undertaken by teachers as action researchers,
co-ordinated by the researcher. They were required to use the interventions,
designed in consultation with the researcher, as regularly as possible, and to
describe and explain their experiences' and perceptions. The researcher

requested access to classrooms for observations and to undertake regular
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review meetings and interviews. Teachers were obliged to attend larger
organised meetings involving the wider study group, and some smaller regional
meetings were also held.

7.0.2 The researcher’s role

The roles of the researcher and the teacher were co-dependent to allow
reflective discourses to inform, exemplify, refine and modify approaches,
perceptions and‘ general progress. The researcher directed the research
programme in a variety of ways, such as: selecting the methodological and
analysis strategy and techniques; paying regard to the reliability and validity of
data; developing, refining and maintaining generic research interventions;
observing and interviewing targeted research groups; co-ordinating reguiar
study group meetings; progressively recording the development of the study;
drawing out emergent themes and issues from the data. These roles are briefly
described below.

7.0.2.1 Curriculum developer

The researcher assisted the teachers in planning and devising interventions and
strategies to facilitate and encourage students’ PC development and self-
assessment. The role required a considerable investment in curriculum
development, providing classroom resources in the form of guidance notes,
evaluation frameworks, visual aids, worksheets, schemes of work and research
project materials. These resources were generic to the study group and also
specifically designed for particular teachers. Considerable time was dedicated
to working collaboratively with teachers to refine the three proposed
interventions and to monitor and reflect on their impact during the course of the
study. Informal and formal review heetings were organised regularly in order to

monitor, develop and improve curriculum materials where necessary.

17.0.2.2 Liaison

In order to identify a sample group of teachers, the researcher made contact
with Local Education Authority (LEA) Science advisors, who selected a number
of teachers, Science departments or schools who they considered would

potentially be interested in promoting students’ personal development.
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Identification of the teacher group also stemmed from recommendations by The
Centre for Science Education.

At this stage, the researcher’s role was one of liaison, making contact with the
schools, and informing head teachers and senior management teams of the
proposed research. Where possible, meetings were held with the identified
teachers. Liaison was maintained with the teachers, school management
teams and LEAs throughout the study.

+ 7.0.2.4 Colleague

Once the teacher group had been identified, the researcher's role moved to
promoting and building positive partnerships with the teachers, as a means of
developing and maintaining strong relations with the teachers. It proved
essential to promote a non-threatening and supportive ethos, and to discuss
how the research could complement departmental or personal development
targets, as well as fulfilling the study’s aims. Informal and formal meetings were
used throughout the course of the study to build a rapport between the teacher
and researcher, which proved particularly important for limiting observer

distortion or participant deviation during data collection.

7.0.2.5 Friend and confidante
The nature of the research required the researcher to be in regular contact and

collaboration with the teachers. Over the research period the researcher and
teachers grew in understanding of personal and professional }motives towards
the study, and positive relationships were built in all cases. The role of friend
and confidante, although potentially open to bias, enabled the researcher to
better understand and undertake the research, where jointly invested interests
in academic, professional and personal interests led to ongoing commitment to

the study.

7.0.2.6 Reflective Partner
Throughout the study the researcher stimulated opportunities for reflection and

reporting on: teachers’ experiences and perceptions; personal conceptions and

philosophies; current practice; wider educational issues; emergent themes from
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the research. Regular meetings and observations were organised to establish,
clarify and report teachers’ perceptions of the impact of the research
interventions on students’ PC development, and on their own development.
Inherent in these reflections were discussions relating to: research
interventions, the teaching and learning strategies employed to develop
students’ PCs, the teachers’ views on the relevance of PCs; the ways in which
they could be incorporated into regular Science teaching; general areas of
concern or significance. An analytical, critical and open-minded perspective,
was encouraged, such that opinions and claims were supported with evidence,
which aimed to enhance the reliability and confirmability of the data.

7.0.2.7 Information collector, collator and analyst

During the initial stages of the study the researcher acted as information-
. collector and collator. A range of literature formed information sources,
requiring the researcher to read, consider and draw association between a
range of texts, position papers and research documents based on areas such
as cofnpetence, skills and personal development. Commonly, emerging
themes and issues were identified representing similar and disparate opinions,
evidence and research findings, which prompted and stimulated the researcher
to co-ordinate a series of in-depth discussions with the research supervisors
and advisors. The purpose of these was to identify the personal skills and
characteristics that defined the notion of ‘Personal Capabilities’. Emphasis was
placed on identifying, questioning and debating the relevance and significance
of each of the proposed capabilities, as well as defining their meaning and

purpose.

The researcher used the outcomes of these discussions to continue debating,
refining and condensing the PC framework with practising teachers and
employers during preliminary interviews, through questionnaires and verbal
surveys. The researcher analysed the outcomes and proposed a working-
framework of PCs, on which subsequent phases of the study were based.
Throughout the research period, the framework was the focus of regular

discussions which led to its refinement and adaptation. In-depth consultation
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with experienced advisors enabled the research materials to be modified to suit
their purpose and the target audience.

The reviewed literature provided a grounding for the research study, and is
represented in Chapters 2, 3 and 4.

7.0.2.8 Reporter

Along with reporting the teachers’ perceptions of the research the researcher
maintained a research log for each school, expressing personal viewpoints on
the ways in which the interventions were employed, and impacted on classroom
activity.

Ongoing verbal and written reports were given to the supervisory team, to
discuss the progress of the research, as well as providing opportunity for the
researcher to receive advice, support and direction. The researcher reflected
on these discuss'ions, and made informed decisions about feasible options for

progressing the study.

7.0.2.9 Analyst

As various forms of data were collected; the researcher acted as data collector,
collator and analyst. Due to the action research approach it was important to
analyse and draw understanding from the data on an ongoing basis. This
analysis was undertaken concurrently with data collection, with the purpose of

reviewing and subsequently influencing the research’s progress.

The analysis and critical evaluation of the data was undertaken using a multi-
levelled process by: the researcher independently; the researcher and the
teachers; each teacher individually; the teacher group as a whole; the wider
study group. The collective group dynamic was important in enhancing the
validity of the data and the themes emerging from it, contributing to the
triangulation of methods. The main aim of the data evaluation with all groups
was to draw out themes and understandings from the data and to justify these
appropriately, cross-checking and re-exploring issues in more depth where

necessary. The use of ‘grounded theory’ with the assistance of electronic
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coding and categorising software facilitated the analysis of data which is
discussed more fully in section 6.3.

7.0.2.10 Disseminator

Over the study period the research findings were disseminated to a wider
audience, at a wide variety of conferences, regional LEA meetings, within
Sheffield Hallam University and individual primary and secondary schools.

7.1 THE INFLUENCE OF SCHOOL CONTEXTS

The school contexts differed in various ways and were also significant for the
development of the research. The schools’ social-economic status, levels of
student attainment, management and departmental support, teacher
involvement and the status of staff, were factors which were acknowledged and
documented within the case studies. It was considered essential to recognise
and report the influence of school contexts, so that the generalisability and

representativeness of the outcomes was better informed.

7.2 THE RESEARCH SAMPLE _

Following their recommendation, the teachers were selected on the basis of a
questionnaire response. These initial impressions acted as a filter, to select
teachers who had particular interest or motivation concerning students’ personal
development, and whose departmental and school contexts would enable the
research to be undertaken.

A group of 21 teachers from 7 secondary schools, 1 primary school and 1
business-funded education centre became involved in the study. 16 teachers
from 6 of the secondary schools and 1 from the primary sustained voluntary
involvement on a non-funded basis for a period of at least 18 months. The
schools were based within six LEAs and the teachers formed a core study
group with supervisors, advisors and university staff contributing to the wider
study group.

Of the 16 teachers, 12 were Science specialists with a variety of additional
management and pastoral responsibilities. All the teachers, with the exception
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of one primary school teacher, conducted the research with students from Key
Stage 3 (Year 7s, 8 and 9), with occasional support and interest from other
members of department and classroom support staff. The four additional
teachers were drawn from Mathematics and Design and Technology (DT)
departments in one of the participating schools (School C). The way each
teacher integrated the research into their teaching is outlined in their case
studies (Chapter 9 and 10, and Appendix A1-A8), which varied in approach and
commitment. ’

7.3 THE 5-PHASE RESEARCH STRATEGY

The research programme is represented by a five-phase process which,
althdugh presented in linear form, was an ongoing cyclical process of
intervention, consideration, adaptation and review. Progress in each phase was
subject to regular review and evaluation, and was conducted alongside ongoing
literature searches, analysis of data and consultation with the wider study

group.

7.3.1 Phase 1: Literature Review & Employer-Teacher Survey
7.3.1.1 Establishing a working framework

The first phase of the study consisted of extensive literature searches and
reviews. The literature highlighted a range of texts and papers which listed
skills, competences and ‘transferable’ skills which the authors considered to be
influential to personal success. The literature was used in the identification and
definition of PCs, and to identify the skills or competences which were most
commonly perceived to be of importance. By listing the skills and identifying the
similarities between them (ref. Table 4.1.1), a working framework of ten PCs

emerged (ref. Appendix A11).

Increased understanding of the nature of each PC enabled their definition (ref.
‘ Chapter 5). In order to clarify the definitions, desirable behaviours associated
with each PC were identified and phrased as positively focused objectives (ref.
Appendix 11). The framework provided an overview of the observable and
characteristic behaviours associated with each PC (ref. Figure 7.3.1.1a).
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Personal Capability: TEAMWORK
Behavioural objective statements:

a) to help decide what needs to be done in teams

b) to help decide who will do what in teams

c) to take personal responsibility for work when in teams
d) to be willing to critically evaluate ideas and contributions
e) to be willing to change approach if necessary

Figure 7.3.1.1a: Behavioural Framework Sample

A consensus of understanding ‘was gained about the generic terms of
teamwork, verbal communication, self-motivation etc., through formal and
informal discussions with teachers, advisors and supervisdrs. A formal meeting
of nine teachers was organised to review the behavioural indicators in the
second study year. The teachers debated whether the behavioural indicators
adequately illustrated ‘best practice’ in each PC. Analysis and criticél reflection
on the appropriateness of content and terminology took place, contributing to
the refinement and clarification of the defining features of PC development. The
outcomes of this meeting are outlined in Appendix A13.

Further definition of the PC objectives came through developing a ‘discussion
document’, focused on illustrating progressive development in behaviour using
a four-point scale (ref. Appendix A12 and A30). This document primarily aimed
to illustrate, to teachers and students, how progression in PCs ‘could’ occur.
The behavioural objectives were differentiated into four progressive statements
rated in terms of the frequency of \their display. For instance, ‘A’ indicated
students performed the behaviour on ‘most occasions’, ‘B’ on ‘many occasions’,
and ‘C’ on ‘some occasions’. ‘D’ indicated ‘difficulties’ in this area (ref. Figure
7.3.1.1b).

The document was not presented as a definitive outline of PC progression, or
promoted to be used in summative assessment of students’ capabilities, but to
illustrate the range of behaviours to stimulate student-student, or teacher-
student reflection and discussion. It encouraged students to be aware of their
behaviour, select statements that best reflected their performance, and justify

their reasoning, as a means of improving self-assessment.
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Personal Capability: TEAMWORK

A

| decide on what needs to be done in most
teams

| help decide who will do what in most
teams

| like to be personally responsible for some
of the work when working with most teams
| critically evaluate ideas and contributions
in most teams

| am willing to change approach if
necessary on most occasions when in a
team

| decide on what needs to be done in many
teams

| help decide who will do what in many
teams

I like to be personally responsible for some
of the work in many teams

| critically evaluate my ideas and
contributions in many teams

1 am willing to change my approach if
necessary on many occasions when in a
team

| decide on what needs to be done in some
teams

| help decide who will do what in some
teams

1 like to be personally responsible for some
of the work when in some teams

| critically evaluate my ideas and
contributions in some teams

| am sometimes willing to change my
approach if necessary when in a team

| find it difficult to decide what needs to be
done in teams

| find it difficult to decide who will do what
in teams

I find it difficult to take personal
responsibility for work when in teams

| find it difficult to critically evaluate my
ideas and contributions

| am often unwilling to change my
approach if necessary

Figure 7.3.1.1b: Discussion Document Sample

Teachers tailored the document to students’ needs through discussion, such
that levels of proficiency in performance were dependent on the student’s age,
~ability and learning context. Where necessary teachers interpreted, expanded
on, or adapted terms to improve students’ understanding. For instance, Year 5
students’ interpretation of, ‘/ like to be personally responsible for some of the
work in many teams’, differed from that expressed and expected by Year 11
students.  Flexibility of interpretation was considered a strength of the
document, as its application was broad whilst remaining well grounded and

focused.
Consideration and debate was undertaken within the research group to judge

the appropriateness of the progressive statements, with key questions

influencing the decisions, such as:
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- what would typify ‘best practice’ in the capability?

- what would typify ‘poorest practice’ in the capability?

- what range statements would best exemplify observable progression
in the capability?

It was considered essential to construct behavioural indicators that were
observable, adaptable and easily understood by most students and adults.

These remained open to suggestion throughout the course of the study.

Significance: Defining the meaning and range of PCs, through the
development of the behavioural framework and discussion document, led to the
improved understanding of the nature of students’ development. The materials
provided practical and accessible means to initiate discussion between. the
researcher, teachers and students, focused on how teaching and learning could
address PC development. The documents were non-subject specific and
applicable to a range of contexts and situations, from one-to-one tutorial, whole-
class discussions, training courses etc. They provided a consistent structure for
reflection at many levels: researcher-research team; researcher-teacher,
teacher-teacher; teacher-trainer; teacher-student; student-student; student-

parent.

These documents prompted teachers to question their understanding and
approach of the use of generic terms, such as ‘teamwork’ and to guide their
choice of learning activity to raise students’ awareness of particular aspects of
PC development. The behavioural statements were made explicit and valued
within lessons, often used as individual or class targets, reinforced by visual
displays and formative feedback. The PC behaviours also enabled students’
reflections and self-assessment to relate to specific behaviours. Without such
a framework, the approach to PC development would have been less coherent,
as teachers’ interpretations and approaches would have varied more widely.
Student understanding of generic terms such as teamwork, verbal
communication and creativity, could possibly have been less specific, thus

influencing their ability to effectively self-assess and evaluate performance.
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The identification of behaviours prompted improved understanding and
awareness of PCs, and encouraged teaching, target setting and review to be

focused on a consistent range of desirable academic and PC outcomes.

Progression, as iliustrated in the A-D discussion document, related proficiency
to the increasing frequency with which individuals display particular behaviours.
The scaling of whether individuals have difficulty displaying behaviours, or
display it on ‘some’, ‘many’ or ‘most’ occasions proved useful in this study,
however exploration of alternatives, such as the quality of the behaviour, is a
matter for future research. It is questionable whether a scale based on
frequency effectively illustrates progression, especially where individuals may
interpret the behaviours in less socially acceptable ways. For example, the
scale of frequency is ineffective where, in its extreme, an individual may be
targeting improvement in ‘share opinions and ideas with others’ and exhibits this
on ‘most’ occasions as shouting, or the imposition of their views on others. This
scenario illustrates that individuals may fail to appreciate the suggested intent
and purpose of the behavioural objective, which ideally prompts individuals to

voice their opinions in a controlled and socially acceptable manner.

Progression defined by quality and frequency would lead to further definition
and debate over the nature of students’ PC development.

7.3.1.2 Teacher and Employer Opinions

Three forms of data collection were used to gain teachers’ and employers’
opinions on the framework and concept of PCs. A postal questionnaire survey
was conducted targeting a random sample of 100 schools (both primary and
secondary age phases) and 50 employers (Appendix A14 and A15). This
incorporated Likert-scale responses and longer qualitative statements, and was
accompanied by a short verbal random-sample survey, conducted at the Annual
Conference of the Association for Science Education (2000). 62 participants
were required to choose from four short questions, the results of which are
presented in Chapter 8. These were beneficial in supporting and verifying the
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study’s assumptions, as well as in raising other issues associated with PC
development.

21 follow-up interviews were undertaken (15 teachers; 6 employers), for which
an interview schedule was distributed prior to the event (Appendix A16). These
took place face to face or by telephone, and in some cases participants
preferred to provide a written summary of their opinions depending on the time
and distances involved. Interviews lasted between twenty minutes to one hour,
in an informal manner, and tape recorded where possible. Where the interview
was conducted by telephone, written summaries were returned to the
participant to ensure their opinions and perceptions were not misinterpreted by
the researcher. Data was processed and analysed using NUDIST Vivo (a
computerised data analysis package), which enabled the coding and sorting of

the qualitative statements in order to draw out emergent themes.

Outcome: On the basis of the critical analysis of the literature, the feedback
acquired through the postal questionnaires, verbal survey, interviews and in-
depth discussions with teachers, a ten-item list of PCs and their definitions,
emerged to represent the working framework of generic life-work skills and
characteristics which were considered to be influential in the social, academic
and professional lives of individuals. The definition and associated literature
relating to ‘Personal Capabilities’ has been discussed in Chapters 4 and 5.

7.3.2 Phase 2: Designing and adapting teaching and learning

This phase of the study involved the design of three generic research
interventions and the adaptation of curriculum materials to encourage students’
PC development within regular Science teaching. The researcher proposed
and designed the interventions to assist this process, which were based on
theoretical understanding of student-centred learning, active teaching and

learning strategies and self-assessment.
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These generic interventions provided a common approach in all the research
schools, and were based on: '

- actively involving all students in the learning process

- encouraging co-operative learning environments

- actively involving teachers and students in review and reflection
of the learning process

- developing meaningful, formative, developmental and
motivational forms of assessment for PCs.

Teachers were provided with guidance on the use of these interventions and

their adaptation for their contexts. The three interventions are described below.

7.3.2.1 Intervention 1: Making PCs explicit

Teachers were encouraged to teach lessons targeting PC development, with
increased verbal, practical and visual emphasis on particular PC behaviours.
They were encouraged to highlight how lessons related to PCs and academic
development by explicitly referring to PC behavioural objectives (ref. Appendix
A11). It was assumed that where students were made aware of the desired
behaviours, they would be increasingly likely to value them, and invest effort in
their development (Perkins 1992). The PC behaviours were integrated into
Science schemes of work, students’ worksheets and classroom displays, and
both teachers and students were encouraged to be increasingly conscious of
opportunities to actively promote, discuss, reflect on and review PC

development during Science.

7.3.2.2 Intervention 2: The GRASP® framework
The GRASP (Getting Results and Solving Problems) framework (ref. Figure

7.3.2.2) was offered as a thinking skills strategy to accompany and promote PC
development. The framework outlines a series of key questions which clarify
purpose and success criteria within learning, involving individuals in plarining,
reviewing and reflecting on activities. This process promotes metacognitive
activities by making reflection an overtly integral part of the learning process,
through which students target particular areas of personal improvement.
Teachers were encouraged to use the framework in their teaching and students’
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learning, i.e. in lesson structures, team planning activities, science investigation
report writing or verbal presentations. -

What do | wazt to

achieve: \

How will | keep track of my
progress?

Whatdo |
really want
to achieve?

Which is the best
way?

How can
\ I achieve it? ’
~» -~

Figure 7.3.2.2: The GRASP framework

How will | know when I've
succeeded?

Where GRASP prompts the question ‘What do we want to achieve?’, teachers,
in the study, were encouraged to identify and make explicit academic and PC
targets for a lesson. Following this, the use of the framework aimed to
encourage pupils to be aware of and take ownership for their learning and PC
development.

The relationship between GRASP and PC development is considered to relate
to the development of capability reéulting from the series of action-prompts,
where pupils are encouraged to: |
e think critically about what they intend to achieve - critical thinking
e consider and envision a variety of alternative methods - creativity
e debate and identify the ‘best’ line of action - problem solving, critical
thinking, verbal communication
e plan how to go about the task and how to monitor its success - self
management, problem solving
e review and reflect as a means of promot’ing on-going change - tenacity,
critical thinking.
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These processes encompass a range of PCs that when shared with others
encourage verbal communication and social intelligence. Further discussion of
its use is given in section 10.2.8. \

7.3.2.3 Intervention 3: Student self-assessment

A cyclical process of target setting, review and evaluation was promoted as a
method of self-assessment for PCs, and as a means of tracking student
improvement. Students were encouraged to highlight and discuss their PC
strengths and areas of development using the A-D scaled discussion document
(ref. Appendix A12) and associated self-assessment materials. Students were
invited by their teachers to regularly target particular areas for improvement,
commit themselves to improvement and self-assess through verbal and written
evaluative statements. Students were encouraged to set achievable and
realistic targets and to refer to recent and relevaht experiences, preferably from
classroom experiences. The construction of PC portfolios was encouraged on
most occasions, in which students collected evidence of improvement through
evidence statements. The frequency of these activities was determined mainly
by the teacher in collaboration with the researcher, but were suggested as a
weekly activity. Various formats for self-assessment were devised, refined or
modified throughout the research period to improve their design. As students
were unfamiliar with this type of evaluation, it was necessary to allocate time to
model and assist the process of evidence collection in the early stages of the

study.

The perception staff and students had of the PCs was influential on the way in
which the evaluations were promoted, allowed time for, and valued. It was
proposed that teachers, and supporting staff, promote a positive view of this
type of personal development and discuss the relevance of the capabilities for
self-improvement with students, and where possible teachers were encouraged -
to give equal weighting to the relevance and value of (a) knowledge and (b) PC

development.
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The researcher was aware that the curriculum demands could influence the
degree to which the interventions could be emphasised, and a realistic attitude

was taken to the frequency of recognition and assessment of PCs with Science.

7.3.3 Phase 3: The Pilot Study

A pilot study (18.5.00 — 26.5.00) trialed and evaluated frameworks for students’
PC self-assessment. It reviewed the manageability of fhe frameworks from
teacher and student perspectives and reported on their effectiveness in aiding
target setting and recording PC development.

The pilot was conducted in School C (ref. Appendix A2: 5), where it was
possible to involve approximately 600 students and 12 teachers. The school
conducted the pilot study over a week-long project involving students from
Years 7, 8 and 9. During this time, staff worked in teams, providing cross-
curricular activities focused on the development of students’ PCs. No
monitoring or assessment of personal skill development had previously been

undertaken on similar occasions.

Teachers and students were provided with a summary of the purpose of the
pilot study. Students were instructed to use a ‘radar-graph’ self-assessment
framework at the beginning and end of the project (ref. Appendix A17), and
teachers were asked to note the strengths and difficulties with the materials.
Students’ self-assessments were supported with the use of the discussion
document (ref. Appendix A30) (at which time the scale was numerical, labelled
4-1). They were encouraged to invest effort in improving their PCs during the

project week, which culminated in a final review of progress.

Teachers’ opinions were gathered using a semi-structured questionnaire (ref.
Appendix A18) asking about the relevance of the PCs, the manageability of the
self-assessment framework and its utility in encouraging students’ PC
development and evaluation. The data informed the adaptation of the self-
assessment strategies in preparation for the main study. The outcomes of the
pilot study are recorded in Case Study School C (ref. Appendix A2: 5).
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7.3.4 Phase 4: Data Collection
During the second year of study, data collection took place in all the schools -
using a variety of qualitative techniques. Interviews, questionnaires,
observations and reflective diaries provided the main sources of data, eliciting
and exploring teachers’ experiences and perceptions of the integration of PC
interventions into the teaching of Science.

7.3.4.1 Interviews

Semi-structured interviews emerged as the most accessible and productive
form of data collection. Informal and formal discussions with teachers and
students on a one-to-one or group level, allowed for detailed and descriptive
evidence to be collected. This method suited the busy nature of the teachers,
who considered it more accessible and productive to discuss experiences and
perceptions with the researcher, as opposed to compiling diary reports.
Generally, the interviews were administered at the patrticipants’ place of work,
lasting approximately half to one hour. The interviews were transcribed by the
researcher soon after the event and, where appropriate, notes were made in the
researcher’s log. On all occasions the researcher prepared interview schedules
to prompt and guide the discussions, however considerable effort was placed
on allowing the teachers to express their views, concerns and experiences as

openly as possible.

The majority of interviews were audio taped enabling the researcher to be fully
engaged in discussions, without the preoccupation of note-taking. There was a
possibility that participants might be influenced by recording, however this did
not prove to be notably influential at any stage. The rapport between
researcher and teachers, established during the period of planning and

organisation, engendered a comfortable atmosphere.

The purpose of the interviews was to elicit experiences and perceptions about
the research interventions. Participants were encouraged to be objective and
give reasons and evidence for their opinions. Both positive and negative issues
were discussed, and all interviews were viewed as opportunities to propose
further development. Considerable fime was dedicated to reflection, targeting
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improvement and development of interventions and strategies. During data

analysis, interviews explicated, consolidated and verified emergent themes.

Student interviews verified the views of the teachers and explored students’
opinions on the perceived relevance of PCs. These were undertaken less
frequently, however a selection of students from most schools were invited to
comment at some stage. The method of analysis for interview transcripts has
been described more fully in sections 6.2.1 and 7.3.5.

Transcription: Transcripts provided accounts of interviews which illustrated the
dialogue between the researcher and participant. It was decided that raw
transcripts which included statements such as ‘Um’s’, ‘er’s’, be filtered, with
repetitive or unrelated statements omitted to aid clarity of reading. All

transcripts are presented in a ‘filtered’ form (ref. Figure 7.3.4.1).

Sample of raw transcript Comparative sample of filtered transcript

1. A: Right this was a question which (laugh) I'd 1. A Why did you become involved in the
don't, | can’t...Why did you become research in the first place? | know I'd
involved in the first place? | know I'd asked you but what motivated you to be
asked you (laugh) Do you know what | involved? You had enough to cope with
mean? did you? .... And | wasn't paying you or

2. B: (laugh)!don't think I'm asked __ so good. anything?

3. A Cos look I've just put here, so what 2. B: Noitwasn't the money at all, if you want
motivated you to doing it? | mean you had *  a personal answer, | needed something
loads to cope with didn’t you? for personal satisfaction. It was for me,

4. B: Wellyes because they weren’t giving me anything

5. A: You had a difficult class, at school, personal development wise

6. B: Yes 3. A:  Professional development

7. A: You were, well you had enough to do.... 4. B: Career development-wise anything at all.
And | wasn't paying you or anything? And | was bored, yes | had enough to do,

8. B: No you didn’t did you (laugh) No, it wasn't but | was bored with what | was doing. |
the money at all, | mean, if you want a wanted direction. I'd got no direction,
personal answer, | needed something for from the head of department or the head
personal satisfaction. or people supposed to be in charge of

9. A: Right  staff development.

10. B: It was for me, because they weren't giving :
me anything at school

11. A Mmm

12. B: Personal development wise

13. A: Professional development

14. B: Career development-wise anything at all.

15. A: Right

16. B: And | was bored, yes | had enough to do,

but | was bored with what | was doing.
And direction. I'd got no direction, from my
head of department or the head or the
people supposed to be in charge of staff
development. You know there was nothing
there.

Figure 7.3.4.1: Comparison between raw and filtered transcripts
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7.3.4.2 Questionnaires

A wide range of questionnaires were designed and used to elicit opinions from
employers, teachers, students, parents and support-staff (ref. Appendix A25).
On a number of occasions questionnaires were presented as periodic
evaluation documents which enhanced their completion. It is possible that the
respondents considered the task to be more purposeful when focused on
informative ‘evaluation’, as opposed to solely a research-based activity aiming
to ‘question’ their progress.

Semi-structured questionnaires formed the main form of design in which
respondents were encouraged to provide some structured responses using
Likert-scaled statements, such as ‘a great deal’, ‘a little bit’, ‘not at all’. These
responses were grouped and categorised for analysis. Open-ended
statements, although more difficult to categorise and compare, allowed
respondents to explain and describe their opinions, enabling views to be
compared across schools, and provided explanations or descriptive statements

for their choice.

Where larger samples of respondents were targeted, e.g. employers and
teachers, mailed questionnaires were used, whilst smaller groups were

distributed by hand by teachers or the researcher.

7.3.4.3 Observation 7

Classroom observations were conducted, where possible, to gain information
on the ways in which PC development was integrated into subject delivery.
Observation focused on the: teaching and learning styles used to facilitate PC
development; use and process of target setting and evaluation; students’
response to PC development; factors which facilitate or limit the focus of PCs in
Science. They were undertaken by the researcher in the role of external or
participant observer, depending on the school and context. A semi-structured
observation schedule was used consistently across schools (ref. Appendix
A19). The observations were predominantly of regular classroom activity,
however two controlled observations were also undertaken (ref. Appendix AZ2:

14, 18). On these occasions the researcher and an independent observer used
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a specifically designed structured observation schedule for these activities (ref.
Appendix 20).

The issue of observer distortion was a concern, however efforts were made to
limit its effect by using less intrusive methods of observation, i.e. lack of video
equipment, familiarity of the observer to the students etc. If students directly
asked the observer about the purpose of their presence an explanation was
provided, however this rarely occurred.

7.3.4.4 Researcher’'s L ogbook

The researcher’'s logbook recorded activity fbr each school following visits,
interviews, observations or contact. Additional reflective notes were gathered
following meetings with the supervisory team and advisors. This data provided
a chronological account of activity during the three years of study and clearly
illustrated the action research process. The case study reports (ref. section 9.2,
Appendix A1-3, A5-7) present this data, which are interpreted and explained
more fully in subsequent discussions (ref. sections 9.3, and Chapter 10).

7.3.4.5 Training day reflective discussions

Two main training day meetings were held during the period of in-class activity.
Teachers from all schools received information about the purpose and
intentions of the study and the nature of the PCs, and were invited to contribute
to collaborative discussions.  University supervisors, advisors, and the
researcher coordinated reflective activities which focused on pertinent aspects
of the research, encouraging critical consideration of the teachers’ perceptions
and experiences. A discussion focused on the purpose and nature of
assessment of PCs, and the justification of the approach within the classroom.
The outcomes of the meetings were followed up in one-to-one interviews with
teachers, and aided the progression of the action research process, and are
represented in Appendix A21.
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7.3.5 Phase 5: Data Analysis - Grounded 'fheory and Case Study

7.3.5.1 Aspects of Grounded theory

The data was analysed by processes typical of grounded theory methods -

sorting, coding and categorising, identifying, clarifying and substantiating
findings. Emergent themes and commonalities were sought within the data
using constant comparative analysis, such that key strategies for the teaching
and learning of PCs emerged.

All data was classified into individual data sets, which represented data
collected using a particular method on a particular occasion, i.e. one interview
transcript, one completed observation schedule, filed until analysis, and
accompanied by the researcher’s reflective logbook entries. During the course
of the data collection process, and following its completion, data was read,
reviewed and analysed to highlight emergent issues. Open, axial and selective
coding were used to group and classify similar issues (explanation is given in
section 6.3.2), showing that particular themes were supported within the data.
NUD'IST Vivo, enabled longer transcripts, and ones with a cbmmqn focus, to be
analysed electronically, facilitating the coding and categorising process. For
data sets which were relatively concise or specifically focused, coding was
undertaken by hand involving colour-coding, which grouped common issues
into particular groups (codes) with corresponding colours (for example, ref.
Appendix A22). Both processes aided the sorting of data, however the
electronic package more thoroughly assisted the process of text searching for
the retrieval, linking, display and integration of data, which was necessary for

the development and verification of emergeht themes.

Electronic Coding: involved inputting transcribed data into the software
programme, and working through each section to identify its meaning, to group
and categorise it. Once all data had been inputted and categorised it was
possible to retrieve and displéy the results in three ways:

- by searching for a code across different transcripts, which would display any
section of a transcript allocated to a particular code
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