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Summary

SUMMARY

Background

The Thinking Skills Review Group is interested in establishing the extent of the
research evidence of the impact of the implementation of thinking skills on
teaching and learning, and the first review focused on the impact on learners.
Having established in the Group’s first review that there is evidence of a positive
impact on learners, we turned to the question of the role of the teachers and this
review takes that as its focus.

Aims

The aim of this review is to provide an overview of evidence that can inform
practice and support the effective implementation of thinking skills programmes
and approaches. The focus is very close to the interests and expertise of the
authors and wider Review Group, who are either practising school teachers or
have a role in initial teacher education (ITE) and the continuing professional
development (CPD) of teachers. The overall approach of this review was to focus
on those studies identified by the search strategy for the first review and which
had significance as measured by the inclusion criteria for that review but then to
direct attention to the role of the teacher and the impact of the interventions on
teachers and pedagogy.

Review questions

What is the evidence for the impact of the implementation of thinking skills
approaches on teachers?

The question of impact is explored in the context of any reported changes to
teachers’ pedagogical practice, attitudes towards pupils, and professional
development following the implementation of thinking skills approaches.

Methods

Three lead reviewers were identified who had experience of thinking skills and
teachers’ professional development, representing a predominantly research,
primary practice and secondary practice background respectively. The three lead
reviewers met regularly and moderated the application of the EPPI-Centre review
process at each key stage: that is, finding studies, applying inclusion and
exclusion criteria, data-extraction and synthesis. Updates and reports were
shared with the wider group via email.

The impact of the implementation of thinking skills programmes and approaches on teachers 1
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The studies were drawn from those identified in the mapping stage of the Group’s
first review (sourced by searches run in 2002). Studies were included in the map if
they:

e were set in schools and were concerned with any section of the school
population (including pupils with special educational needs (SEN))

¢ evaluated the impact of the implementation of thinking skills interventions
on teaching and learning; where

= thinking skills interventions were defined as approaches or
programmes which require learners to articulate and evaluate learning
strategies and/or which identify specific thinking processes that are
amenable to instruction, in order to improve teaching and/or learning,

= interventions could be taught as separate programmes or infused into
curriculum teaching, and where

= measures of impact were broadly conceived and could focus on
motivation and/or engagement and/or patterns of classroom interaction
and/or self regulation and/or meta-cognitive monitoring and/or pupil
attainment; and

e were concerned with the phases of compulsory schooling (5-16)

e contained empirical classroom research with data or evidence (pupil
outcomes, classroom processes, teacher role)

e were written in English

A subset of studies in the map had received mapping codes that indicated that
they might contain data relating to the impact of thinking skills approaches on
teachers and teaching. These were screened against a further set of review
specific criteria. Therefore, studies in the synthesis for this review met the criteria
for the map in our first review but also:

e contained quantitative or qualitative data about the impact of thinking skills
approaches on teachers and teaching; and

¢ included sufficient detail regarding the role and training of the teachers
involved to enable conclusions to be drawn that are relevant to
practitioners

The studies were read by two reviewers and references to other studies that
might have teacher data were followed up. Also, authors were contacted to
ascertain if they had teacher data which had not been written up or included in
existing reports of their studies. In-depth data-extraction was conducted
independently by two reviewers who then met to reach consensus. This process
was moderated by EPPI-Centre personnel for a sample of studies.

The impact of the implementation of thinking skills programmes and approaches on teachers 2
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Results

Of the 191 reports in the map, 22 had mapping codes that identified that they
might provide data about the impact of thinking skills programmes and
approaches on teachers. Following screening with specific inclusion criteria for
this review and follow-up of study references, 13 studies were identified for
inclusion in the synthesis.

All 13 studies were included in the synthesis of evidence even though their rating
in terms of the weight of evidence showed some variation. The justification for this
was that, in most cases, judgments on the weight of evidence reflected
inadequacies in the reporting of the study, which prevented the reviewer from
being confident about the robustness of the research. As in the first review, the
process of the systematic review of the evidence highlighted the need for studies
to be accessed directly rather than solely through journal articles as is usually the
case in education research.

The synthesis resulted in the following key areas emerging as significant:

¢ Changes in pedagogical practice, including teacher questioning/grouping
of pupils/changes in planning and assessment

¢ Changes in attitudes towards pupils, including perception of pupil
ability/facilitation of greater pupil responsibility and autonomy/access to
pupil learning

¢ Implications for professional development, including practical tools being
necessary, collaborative CPD (continuing professional development) being
preferable, and partnership with researchers as co-inquirers and critical
friends being beneficial

Conclusions

Strengths

e The review builds on and refines the review undertaken in Year 1 and so
is based on an extensive search of the literature on thinking skills
programmes and approaches, and their impact on teaching and learning.

¢ Close involvement of users in the review. As with the first review,
members of the group have been fully involved in all stages of the process
and this has helped ensure the link is maintained between research, the
interpretation of that research and the development of practice in schools.

e The review not only builds on the previous work of the Thinking Skills
Review Group but also demonstrates a high level of agreement with the

The impact of the implementation of thinking skills programmes and approaches on teachers 3
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findings of another recent review (CPD Review Group) and so provides
consolidation of evidence of effective practice in CPD.

The focus of the review is particularly relevant, given the widespread use
of thinking skills approaches and programmes in schools, and the position
of thinking skills in key government frameworks and strategies in both
primary and secondary schools in the UK. Schools are looking for ways to
support teachers in developing innovative pedagogy and also to promote
their professional development.

Limitations

The studies included were only those written in English.

Studies were found by searches conducted In 2002. Further updates of
this review would need to search beyond this date.

Attempts to retrieve additional information cited but not reported means
that, among the excluded studies, there may be rich sources of data.
Unfortunately, it was not possible to do more given the limitations of time
and resources.

There was poor quality of reporting of studies, particularly of qualitative
data.

Implications

Policy

The evidence from this review suggests that technicist, delivery models of
implementation will not only reduce the professional involvement and
motivation of teachers but may also reduce the effectiveness of the
interventions in terms of pupil impact

Thinking skills interventions appear to have potential to support and
encourage teachers to develop pedagogy that enables students to achieve
greater understanding, engagement and higher achievement but it is a
process that requires close partnerships and sustained involvement of
teachers working together within and across schools, as well as links with
critical friends and this has resource implications.

Practice

Joint planning and peer observation are effective means of supporting
innovative pedagogy.

The impact of teaching thinking on teachers is to provide greater insight
into pupils’ learning and assists in the meeting of the requirements for
assessment for learning as well as promoting higher order thinking.

The impact of the implementation of thinking skills programmes and approaches on teachers 4
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e Tools designed to assist the research/evaluation process in an
intervention can also be useful in improving the range and quality of
feedback to pupils.

Research

e The quality of reporting of studies needs to be improved so that
judgements can more easily be made regarding the reliability and validity
of findings and conclusions.

e More research in which the rigour of the qualitative research and
guantitative research are matched and the sample sizes are greater would
enable the findings from these studies to be tested and firmer conclusions
drawn.

e This review, considered alongside the first review on impact on learners,
shows where the gaps in existing research lie and there is a need to
provide more comprehensive evidence drawn from a wider range of
contexts.

The impact of the implementation of thinking skills programmes and approaches on teachers 5
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1. BACKGROUND

1.1 Aims and rationale for current review

The first review conducted by the Thinking Skills Review Group (Higgins et al.,
2004) found evidence that thinking skills approaches can have a positive impact
on pupils’ attainment. However, successful implementation of thinking skills
approaches in the classroom is clearly dependent upon the effectiveness of the
teachers. The review described in this report addresses this issue by asking what
the impact is of the implementation of thinking skills programmes and approaches
on teachers and teaching. The first review resulted in a map of the literature
addressing the broad question, ‘What is the impact of the implementation of
thinking skills interventions on teaching and learning?’ and this map has here
been used to identify studies that contain data relating to pupils and also address
the question of the impact on teachers themselves and on their teaching. We
wanted to look at evidence on teachers that had this close link with this kind of
‘classroom effect’. We felt that, although evidence of impact on teachers that did
not connect with classroom effect might be of interest, it would not meet the
needs of policy-makers and practitioners.

The Thinking Skills Review Group’s previous review found that the majority of
studies report positive impact on pupils’ attainment across a range of non-
curriculum measures (such as reasoning or problem-solving) and no studies
reported a negative impact. The review also revealed the importance of the
teacher in establishing the conditions in the classroom conducive to promoting
thinking skills, such as establishing collaborative group work, effective patterns of
talk and eliciting pupils’ responses. The importance of pedagogy for the impact of
thinking skills programmes and approaches highlighted the need to explore
research that linked evidence of impact on pupils with insight into the role of the
teacher. The aim of this review, therefore is to provide an overview of evidence
that can inform practice and support the effective implementation of thinking skills
programmes and approaches. The focus is very close to the interests and
expertise of the authors and wider Review Group; who are either practicing school
teachers or have a role in initial teacher education (ITE) and the continuing
professional development (CPD) of teachers.

In the review described in this report, we also wanted to test a methodological
hypothesis. The synthesis of findings from the earlier review of the impact of
thinking skills approaches on learners enabled us to identify in which subject
areas research had been completed. At the mapping stage, we found that the
majority of studies were in three curriculum areas (mathematics, science and
literacy) with social studies, including humanities, as the next biggest area. In the
in-depth review, the predominance of the focus on mathematics, science and
literacy was sustained and there were no studies that focused on the humanities
and the arts. We were interested to test the hypothesis in this review that the shift
in profile of curriculum areas represented may have been a consequence of the
introduction of further inclusion/exclusion criteria in order to make the in-depth
review stage manageable. In the first review, the additional criteria used to select
studies from the map for the in-depth review related to specific types of study and
types of data collected. Studies were only included in the in-depth review
described in our first report if they were researcher-manipulated evaluations that
collected not only quantitative but also qualitative data. This raised the question

The impact of the implementation of thinking skills programmes and approaches on teachers 6
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for the group of whether research-producing quantitative empirical data was more
likely to be produced in curriculum areas in which the subject discipline, and
therefore teachers, were familiar with this paradigm. Was it the case that in the
humanities and the arts there was a tendency to conduct qualitative research?
The implications of any bias towards a particular paradigm for research linked to
curriculum focus may be significant for research, policy and practice in terms of
the availability of robust evidence of impact.

1.2 Definitional and conceptual issues

The teaching of thinking skills is an explicit part of the National Curriculum in
England and Wales and contributes directly to the current initiative of the
Department for Education and Skills (DfES), ‘Teaching and Learning in the
Foundation Subjects’ at Key Stage 3. The descriptive review by Carol
McGuinness (1999) provides an overview of current research into the teaching of
thinking skills and builds on the work of earlier reviews in this area. Nisbet and
Davies (1990) list 30 specific programmes and indicated that there were then over
100 on the market in America. Hamers and Van Luit (1999) show that this is not
an English-speaking phenomenon and that interest in teaching thinking is evident
among practitioners and educational researchers in many other European
countries.

Thinking skills initiatives have been used in schools in the UK since the early
1980s and have been in existence for somewhat longer, but the term itself is
ambiguous and there is disagreement about how it relates to aspects of pedagogy
more broadly. Our working definition for the purposes of the review is that thinking
skills interventions are approaches or programmes which identify for learners
translatable mental processes and/or which require learners to plan, describe and
evaluate their thinking and learning. These can therefore be characterised as
approaches or programmes which:

e require learners to articulate and evaluate specific learning approaches

o identify specific cognitive, affective or conative processes that are
amenable to instruction

Implicit in the use of the term is an emphasis on so-called ‘higher-order’ thinking,
drawing on Bloom and colleagues’ taxonomy (Bloom, 1956). This consists of six
major categories arranged in the following order knowledge, comprehension,
application, analysis, synthesis and evaluation. The relationship among the
categories along the continuum was presumed to constitute a cumulative
hierarchy. Appendix A of the Review Group’s proposal® contains a discussion of
some of the issues surrounding a definition of the term. With the focus on thinking
skills in the curriculum in England and Wales at the present time, commercial
interest in promoting specific programmes has created the need for teachers to
have access to reliable information about the scope and impact of particular
approaches for all pupils.

In the report of the first review, we used five broad categories developed by
Nickerson, Perkins and Smith (1985), and accepted by Garnham and Oakhill

! http://eppi.ioe.ac.uk/EPPIWeb/home.aspx?page=/reel/review_groups/thinking_skills/home.htm
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1. Background

(1994) and Hamers et al. (1999) to typify the thinking skills programmes included
as follows:

e Cognitive operations. Programmes in this category stress the need for
certain basic skills like classification or seriation. The obvious exemplar
here is Feuerstein’s instrumental enrichment (IE) (Feuerstein et al., 1980).
Instrumental enrichment sets out to foster the development of what are
considered to be crucial underlying skills, such as comparing, classifying
and clear perception. Such skills are thought often to be missing or poorly
developed in children, because of inadequate early experiences.
Feuerstein’'s ideas are generally acknowledged to be seminal in this area.
They have directly inspired several other programmes, notably, in this
country, the Somerset Thinking Skills Course (Blagg et al., 1988), a series
of generic thinking programmes, aimed at the secondary age-level, and
Top Ten Thinking Tactics (Lake and Needham, 1993) aimed at primary
children.

e Heuristics (strategies). The essential feature of this approach is task
analysis where a complex task is split up into more manageable chunks.
Although his Cognitive Research Trust (CoRT) materials are not currently
published in Britain and are not as frequently used in British schools as
several other programmes, the name of Edward de Bono is probably the
one which more British people would associate with thinking skills than
any other. Throughout his writings (e.g. 1970, 1992), de Bono stresses the
importance of consciously practising certain strategies in order to become
a more effective thinker. His CORT materials refer to ‘thinking tools’, which
are made easy for children to remember, with mnemonic titles such as
PMI, standing for Plus, Minus, Interesting — urging the student not to rush
into a critical decision, but first to list all the things which are in favour of
the idea, those which militate against it and those which are interesting,
irrespective of critical orientation.

e Formal thinking. In the formal thinking approach, Piaget's stage theory of
development underpins the emphasis on helping pupils to make the
transition from concrete to formal operational thinking. Examples of this
approach would be operational enrichment (Csap6 1992) or cognitive
acceleration through science education (CASE) (Adey et al., 1995) in the
teaching of science for secondary-age pupils, although it also uses
principles from Feuerstein. CASE has developed into other curriculum
areas (Shayer and Adey, 2002), such as mathematics and technology
education (cognitive acceleration through mathematics education (CAME)
and cognitive acceleration through technology education (CATE)) as well
as for use with younger pupils in science (Let’s Think).

e Thinking as manipulation of language and symbols. Socio-cultural or
socio-historical approaches have also influenced thinking skills
programmes and approaches. Drawing on the work of the Russian
psychologist, Lev Vygotsky, the emphasis is on talking and discussion,
and ‘scaffolded’ experiences in which children develop understanding
through communicating their ideas. The Thinking Together programme
developed by a team at the Open University (Dawes et al., 2000) draws
explicitly on these ideas.

The impact of the implementation of thinking skills programmes and approaches on teachers 8



1. Background

e Thinking about thinking: metacognition. In thinking about thinking or
metacognition, it is assumed that improving understanding of one’s own
thinking will improve subsequent thinking. Nickerson et al. (1985) include
in this category those programmes which focus on thinking as their subject
matter. Foremost in this category is the work of the American philosopher,
Matthew Lipman. His Philosophy for Children programme (e.g. Lipman,
1991) rests on certain assumptions, such as that discussion skills usually
precede and form the basis of thinking skills (rather than the other way
round). Through engaging in group dialogue in an open spirit of enquiry, in
what is known as a ‘community of enquiry’, children can become more
effective thinkers as they practise thinking about their thinking processes.
There are several other programmes based on the ‘community of enquiry’
approach, such as Karin Murris’ ‘Teaching Philosophy with Picture Books’
(which has recently been republished as Storywise (Murris and Haynes,
2001)), or Robert Fisher’'s work (Fisher, 1996, 1998; see also the Society
for the Advancement of Philosophical Enquiry and Reflection in
Education’s (SAPERE) website. An interest in a philosophical approach,
as opposed to a psychological one, tends to predominate in this area.

There has been recent interest in ‘infused’ approaches which seek to develop
teachers’ pedagogy at the same time as making learners’ thinking explicit.
Infusion and the use of pedagogical strategies (McGuinness et al.,1995;
McGuinness, 1999; Leat and Higgins, 2002) tend to blend aspects of thinking
skills programmes which makes classification into precise sub-categories
challenging.

Recent work by the Centre for Learning and Teaching (Moseley et al., 2004) has
led to the identification of thinking skills frameworks as a means of categorising
different ways of organising the specific skills of thinking, as opposed to focusing
on programmes (although in some instances programmes and frameworks are
coterminous). Four main family groups of thinking skill framework are identified:

e models and theories of personality, thought and learning (the all-
embracing family)

e models and theories of instructional design (the designer family)
models and theories of critical or productive thinking (the higher-order
family)

e Models and theories of cognitive structure and/or cognitive development
(the intellect family)

Thinking skills approaches not only specify the content of what is to be taught
(often framed in terms of thinking processes, such as understanding, analysing or
evaluating) but also require substantial changes in pedagogy. The teacher plays a
crucial role in implementing a programme to encourage thinking skills and must
master a greater variety of didactic strategies as they reorganise the way they
teach students (Hamers et al., 1999). However, while there is a degree of
agreement in the research literature, even when the focus is not specifically on
thinking skills — that a model of pedagogy which supports the active construction
of meaning and endeavours to help students to learn about learning is desirable —
research also shows that teachers may adopt a simplified model in order to cope
with the complexity of classrooms (Watkins and Mortimore, 1999). If the teaching
of thinking skills was seen to align the daily practice of teachers, their vernacular
pedagogy (McNamara, 1991), more closely with models derived from research
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1. Background

into effective teaching and learning, this would be of considerable interest to
policy-makers.

Concerns have been raised as to the methodological adequacy of studies of
teachers’ pedagogy and classroom practice. In a major review of research of
teachers’ pedagogical thoughts, judgements, decisions and behaviour (Shavelson
and Stern, 1981) the reviewers state that they found it hard to evaluate studies
because of their shortcomings in presenting the findings:

One major finding of the review is that researchers studying teachers’
thought, judgments and decisions often do not: (a) provide adequate
descriptions of the methods, (b) incorporate methodological checks in their
studies, or (c) systematically study methods used in this field of research
(Shavelson and Stern, 1981, p 460).

This systematic review offers the opportunity to test the degree to which studies
focusing on the impact of thinking skills in the classroom confirm or confound this
trend.

1.3 Policy and practice background

The teaching of thinking skills in schools in the UK has gained in popularity since
the revision of the National Curriculum in 2001 and now forms a key part of
teaching for creativity in primary schools and the Key Stage 3 Strategy in
secondary schools. In Key Stage 5, Critical Thinking as an A/S Level qualification
is also becoming very popular with some universities using students’ predicted
grades in this examination as a discriminator in the selection of very able
students. Schools are making links between aspects of thinking skills approaches
and other initiatives, such as assessment for learning and inclusion. As the
approaches gain in popularity, it is important for schools and local education
authorities (LEAS) to identify best practice in the training and support of teachers,
and this review provides a summary of evidence on the impact on teachers and
the characteristics of effective practice in support and dissemination.

1.4 Research background

The findings from the first review conducted by the Thinking Skills Review Group
(Higgins et al., 2004) that are most relevant for the issue of impact on teachers
have already been presented above. Other research indicates that thinking skills
approaches are generally welcomed by teachers and there is evidence that they
seem to support changing patterns of interaction in classrooms (Baumfield and
Oberski, 1998; Higgins and Leat, 1997; Leat and Higgins, 2002). This
understanding is influenced by concepts and ideas derived from cognitive
acceleration (Adey and Shayer, 1994), instrumental enrichment (Feuerstein et al.,
1980), Philosophy for Children (Lipman, 1994), ‘probes’ for understanding (White
and Gunstone, 1992), reciprocal teaching (Palincsar and Brown, 1984),
scaffolding and social constructivism (Wood and Wood, 1996), research on
classroom talk (Edwards and Westgate, 1987; Mercer, 1995), self-theories
(Dweck, 1999) and collaborative group work (Webb and Farrivar, 1994; Galton et
al., 1999). This work has been used in research and development work with
trainee and practising teachers as a means by which teachers could put into
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practice or ‘enact’ findings from educational research (Higgins, 2001; Higgins and
Moseley, 2002; Leat and Higgins, 2002).

The literature suggests that using thinking skills strategies has significant
implications for pedagogy as it involves teachers in developing new roles (for
example, Leat and Higgins, 2002; Leat and Lin, 2003). In the first review, we
found a number of studies that included a focus on the impact of the
implementation of thinking skills approaches on teachers and we will use this
second review to develop further the answer to the overarching review question
‘What is the impact of the implementation of thinking skills approaches?’.

1.5 Authors, funders and other users of the review

This report was written by a team of colleagues from the former Thinking Skills
Research Centre (now the Centre for Learning and Teaching), based at the
University of Newcastle upon Tyne. The authors have a range of experience in
teaching in primary and secondary schools as well as a background in research;
one of the authors is currently a deputy headteacher with responsibility for staff
development in one of the largest secondary schools in the region. Funding for
the review came from the EPPI-Centre, the Higher Education Funding Council for
England (HEFCE) and partnership schools. The funding from the EPPI-Centre
contributed to the administration and resource costs of the review, while HEFCE
and school funding was in the form of time for the authors to conduct the review
and write the report. The EPPI-Centre also enables the work undertaken to be
made accessible to a wide and diverse audience through the Research Evidence
in Education Library (REEL).

The review is aimed at researchers, policy-makers and practitioners, and all these
constituencies were represented in the Review Group and participated at key
stages in the process. The review will be widely disseminated not only through
REEL but also through specially prepared digests aimed at particular audiences.

1.6 Review questions
Our main research question for this review is as follows:

What is the impact of the implementation of thinking skills programmes and
approaches on teachers?

This question was explored in the context of any reported changes in pedagogical
practice, attitudes towards pupils and professional development (motivation about
teaching and retention of staff).

The review includes a comparison of the characteristics of this subset of studies
with a focus on the impact on teachers with the subset of studies identified in the
in-depth review focusing on pupil impact in our first report. This comparison will
highlight where there are differences in terms of phase, curriculum focus or other
potentially significant factors and will enable further investigation of the
methodological issue raised in section 1.1 of what type of research is conducted
in particular curriculum areas and / or phases of schooling.
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2. METHODS USED IN THE REVIEW

2.1 User-involvement

2.1.1 Approach and rationale

The composition of the Review Group reflects the aim to include representatives
from key constituencies of users, such as practitioners from primary and
secondary schools, LEA advisers and the research community. It was also
important to establish links across the range of thinking skills approaches and
people who had experience of a range of interventions, either as practitioners or
as researchers, were involved.

The approach adopted for the second review was to identify three lead reviewers
with experience of thinking skills and teachers’ professional development
representing a predominantly research, primary practice and secondary practice
background respectively.

2.1.2 Methods used

Users were fully integrated into the Review Group and participated at each stage
in the review by offering advice and comments, principally by email as there were
fewer meetings, given the demands on colleagues’ time and the fact that the
training had been completed for the first review. The data-extraction of the studies
in the review was carried out by two higher education institution (HEI) members of
the group, one of whom had only recently joined the university from an advisory
teacher post in a local LEA, and one practitioner.

2.2 ldentifying and describing studies

2.2.1 Defining relevant studies: inclusion and exclusion criteria

The studies focused upon in this report were identified from a map of research
drawn up in 2003. Studies were included in this map if they met the following
criteria:

e They were set in schools and were concerned with any section of the
school population (including pupils with SEN).

e They evaluated the impact of the implementation of thinking skills
interventions on teaching and learning, where

— thinking skills interventions were defined as approaches or
programmes which require learners to articulate and evaluate learning
strategies and/or which identify specific thinking processes that are
amenable to instruction, in order to improve teaching and/or learning
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— interventions could be taught as separate programmes or infused into
curriculum teaching

— measures of impact were broadly conceived and could focus on
motivation and/or engagement and/or patterns of classroom interaction
and/or self regulation and/or metacognitive monitoring and/or pupil
attainment

o They were concerned with the phases of compulsory schooling (5-16).

e They contained empirical classroom research with data or evidence (pupil
outcomes, classroom processes, teacher role).

e They were written in English.

These criteria are presented in full in Appendix 2.1.

2.2.2 ldentification of potential studies: search strategy

The studies in the map described above were found through searches of a range
of sources run up to 27 May 2002 of a range of sources. Studies were sought
from bibliographic databases, citation searches of key authors/papers, reference
lists of key authors/papers, key websites and direct requests to personal contacts
and key informants; see Appendix 2.2 for a list of sources. Additional studies were
identified for this review by reference-checking the reports of the 22 studies
identified from the map as relevant to the review.

Search terms were agreed by the core Review Group through a series of
meetings that looked at definitions of thinking skills and exercises were developed
loosely based on personal construct theory to establish key terms and linked
terms that were seen to be relevant by the members of the group. The terms
selected were then circulated to the Advisory Panel for comment and amendment.
The terms were consistently applied to all the databases (see Appendix 2.2 for
further details). Terms were applied either individually, or in combination,
depending on the specific search interface available. The date range was
determined by the database. The cut-off date for obtaining papers was the 16
September 2002.

2.2.3 Screening studies: applying inclusion and exclusion
criteria

All the citations identified in the searches were subjected to the inclusion criteria,
which were applied to the titles and abstracts, or full studies if the abstract was
not sufficiently clear. Studies were excluded if they failed to meet any one of the
inclusion criteria as they were applied in sequence from 1 to 5. Where there was
any doubt, studies were included.

2.2.4 Characterising included studies
Reports which met the inclusion criteria were keyworded using two coding tools:

the EPPI-Centre Core Keywording Strategy, Version 0.9.5 (EPPI-Centre, 2002)
and a further set of more specific keywords developed by the core Review Group
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with support from members of the Advisory Panel (Appendix 2.3). The EPPI-
Centre keywords contain terms generally relevant to educational research (such
as phase of education, curriculum focus and educational setting). The review-
specific keywords contain more detailed terms relevant to aspects of teaching and
learning in schools (such as age of pupils and terms relevant to thinking skills
approaches and interventions).

2.2.5 ldentifying and describing studies: quality-assurance
process

The core Review Group moderated the use of the map inclusion and exclusion
criteria through meetings where members worked in pairs to apply the criteria on
a sample of abstracts and full studies. Keywording was done for the map through
a process of initial moderation and then individual coding. Further detail on this
process is provided in the full report of the Review Group’s first review.

2.3 In-depth review

2.3.1 Moving from broad characterisation (mapping) to in-depth
review

To identify studies for this review’s synthesis of the impact of the implementation
of thinking skills programmes and approaches on teachers, reports were sought
that had received either of the following keyword codes in the map:

e ‘teaching staff’ (‘...are the population focus/foci of the study’ - question 8
of the EPPI-Centre keywording sheet)

e ‘teacher attitude/beliefs/dispositions’ (‘kind of data’ — question 19 of the
review-specific keywording sheet)

Reports were then examined further only if they had also received a code in
response to the question ‘Method of data-collection’ — question 22 of the Review
specific keywording sheet — indicating that empirical data linked to impact on
teachers had been collected.

Further sifting was achieved by applying the review-specific criteria:
e contained data on impact on pupils

e contained quantitative or qualitative data about the impact of thinking skills
approaches on teachers

¢ included sufficient detail regarding the role and training of the teachers
involved to enable conclusions to be drawn that are relevant to
practitioners

These criteria are presented in full in Appendix 2.1.

It was considered that this approach would identify studies that might contain data
relating to teachers, specifically, any reported changes in pedagogical practice,
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attitudes towards pupils and professional development (motivation about teaching
and retention of staff). The studies identified through these codes were read by
two reviewers and references to other reports that looked as though they might
contain teacher data were followed up. Also, when reports were examined and
found not to contain data relating to teachers, authors were contacted and asked
whether such data were available.

2.3.2 Detailed description of studies in the in-depth review

Detailed description of the studies was achieved by using a set of standard
guestions covering the study’s aims and rationale; study research question(s) and
policy and practice focus; study methods, sample, results and conclusions; and
study quality (EPPI-Centre, 2003). We added review-specific questions to the
data-extraction process so that the nature of the teacher impact reported could be
identified and the strength of the link to pupil outcome data measuring impact
ascertained. Data were entered using EPPI-Reviewer, the EPPI-Centre’s online
software. The complete data-extractions can be accessed via the EPPI-Centre’s
Research Evidence in Education