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a  b  s  t  r  a  c  t

Over  the  past  decade  there  has  been  a major  move  to  position  ‘thinking’  (however  think-
ing  is  defined  and  enacted)  as  a more  explicit  outcome  within  the  curriculum  of  many
nations,  with  implications  for teachers’  professional  development,  assessment,  and  exam-
ination requirements.  This  paper  analyses  approaches  to  this  challenge  taken  by  Israel,
New  Zealand  and  Northern  Ireland.  Each  short  case  study  considers:  the  political  con-
text in  which  the  developments  emerged;  the ways  in which  thinking  has been  framed
within  the  national  curriculum,  assessment  and  examination  system;  and  the  successes
and  challenges  of the  approaches  taken  to  embedding  change.  Comparing  and  contrasting
three different  national  systems  provides  important  insights  into  the  priorities,  commit-
ments  and  resources  allocated  to supporting  a focus  on  thinking  as  a valued  curriculum
goal  and  outcome.  In particular,  it  highlights  the need  for  greater  coherence  between  cur-
riculum,  professional  development,  pedagogy  and  assessment  policies  generally.  Given  the
increasing  international  emphasis  on  the  importance  of  developing  critical  thinking  and
problem-solving  skills  as  a response  to  21st  century  learning  challenges,  the  paper  reflects
on what  more  may  need  to be  done  to leverage  and  sustain  change.

© 2012 Elsevier Ltd. All rights reserved.

. Introduction

Many nations are concerned to include explicit learning goals related to critical and creative thinking and problem-
olving in their educational systems, as a response to 21st century learning challenges. Improving the teaching, learning and
ssessment of what have come to be called ‘21st century skills’ has also become a major priority for influential international
rganisations such as the Organisation for Economic Cooperation and Development (OECD, 2005) and other international
onsortia (e.g., Griffin, McGaw, & Care, 2012). These broader learning goals are normally framed in terms of cross-curricular

r overarching goals that go beyond traditional subject specific teaching.

A number of different skills frameworks have emerged, both from the research literature (Moseley, Elliott, Gregson, &
iggins, 2005; Rychen & Salganik, 2003) and at the level of national and international agencies. Their general impetus is to
o beyond the basic skills of literacy and numeracy to embrace more complex mental activities, including interpersonal and
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social skills, as well as cultural values. Sometimes these are described in a simple list, as in the European Commission’s key
competences for lifelong learning (European Commission, 2004). A more theoretically grounded approach can be seen in
the OECD’s DeSeCo work, which argued that

coping with today’s challenges calls for better development of individuals’ abilities to tackle complex mental tasks,
going well beyond the basic reproduction of accumulated knowledge. Key competencies involve a mobilisation of
cognitive and practical skills, creative abilities and other psychosocial resources such as attitudes, motivation and
values.
(The DeSeCo Project, Executive Summary, 30 June, 2005)

The various frameworks differ in the extent to which they emphasise achievements in the cognitive domain, such as
thinking and problem solving, manipulation of symbols, and language learning, in contrast to achievements related to
the psychosocial domain, such as interpersonal skills, working with others, empathy, self-management, and participating.
However, since thinking cuts across so many areas and is also highly valued in subject teaching, it is not surprising that
it features strongly in all of the frameworks. The emphasis on developing higher-order forms of thinking that go beyond
the mere recall of information, aims to enable students to grasp a deep understanding of what they are learning, to be
more critical of evidence and arguments, to be creative and generate new knowledge, as well as to problem solve and make
decisions in the face of uncertainty. While these forms of thinking have traditionally been valued in education, they have
not always been systematically and explicitly pursued as curriculum goals.

Although there is a growing consensus about the need to pursue these broader learning goals, the challenge for many
countries is to find effective ways to frame such skills within national curricula. The further challenge is also to support
longer term continuous professional development in appropriate pedagogies and to shape major political and public shifts
in mindsets to allow these approaches to be embedded in assessment and examination mechanisms.

This paper provides three accounts of efforts to embed critical and creative thinking within three very different educa-
tional contexts: one emphasising a resource-rich curricular approach; another emphasising a multi-dimensional approach
involving bottom-up school development alongside assessment and examinations; and the third emphasising a more top-
down strategy, focussing on professional development and changes in assessment. In comparing and contrasting the very
different priorities, commitments and resources allocated in these three countries, the aim is to understand the scale and
complexity of some of the issues that need to be addressed. In particular, attention is drawn to the need for coherence
between curriculum, professional development, pedagogy and assessment policies, in order to leverage and sustain change
(Hipkins, Cowie, Boyd, Keown, & McGee, 2011).

2. First case study: Northern Ireland

2.1. The policy context in Northern Ireland

Curriculum development at a national level has been theorised as a natural process through which nations try to come to
grips with their own contexts in an effort to actively influence future society (Kunzli, in Rosenmund, 2000). Although Northern
Ireland is part of the United Kingdom, educational policy is devolved to national level, as it is in Scotland and Wales. Since
the enhanced devolution of power to these various countries after 1998, there has been considerable divergence in policy-
making across the UK jurisdictions, in particular in relation to the curriculum, though less so in relation to assessment and
examinations. Curriculum change in Scotland and Wales has tended to reflect the increased significance of national culture
and identity post-devolution (Phillips, 1996; Raffe, 2005, 2007). In Northern Ireland, however, where national allegiances
remain divisive, the reality of more than thirty years of sectarian violence, and more than three thousand deaths among
a relatively small population, highlighted the need for the curriculum to acknowledge complex identities, and to open up
pupils’ narrow, culturally acquired conceptions to ‘dialogue across differences’ (Burtonwood, 1996, pp. 232–233). For this
reason, as well as a desire to prepare young people for the challenges of the 21st century, the explicit development of critical
and creative thinking skills and personal capabilities was placed at the heart of the Revised Northern Ireland Curriculum
(Revised NIC). Curriculum developments were led by the Council for Curriculum, Examinations and Assessment (CCEA) which
has responsibility for advising government on the curriculum and for developing guidance materials to prepare schools and
teachers for curriculum changes.

2.2. Positioning thinking within the Revised Northern Ireland Curriculum (NIC)

Northern Ireland was one of the first of the UK countries to introduce a more flexible framework-style curriculum, in
contrast to the highly prescribed curriculum which had preceded it. The revised curriculum became statutory for all children
aged 4–14 from 2007 (Department of Education Northern Ireland, 2006). Included in it is an explicit framework for developing
Thinking Skills and Personal Capabilities (CCEA, 2007a, 2007b)  which sets out the nature of the skills to be included; the

relationship of these skills to the traditional subject areas (and to the other cross-curricular skills of Communication, Using
Maths and ICT); as well as the implications for teaching.

A distinctive feature of the framework is that it integrates a range of different types of thinking skills and learning
dispositions with collaborative learning (working with others) and independent learning (self management and taking



1

r
e
s
w
u

i
t
–
M

a
l
d
a

p
w
J

2

a
m
t
a
o
2

p
s
r
d
i
g
i

m
d
p
t
e
t
S
t
t

2

a
2
t
e
t

‘
r
p
a

36 C. Gallagher et al. / Thinking Skills and Creativity 7 (2012) 134– 143

esponsibility). The framework was informed by reviews of the relevant research literature, by development work in North-
rn Ireland classrooms (McGuinness, Curry, Greer, Daly, & Salters, 1996, 1997; McGuinness, 1999), and by other research
yntheses that identified successful approaches (Higgins et al., 2004; Higgins, Hall, Baumfield, & Moseley, 2005). The frame-
ork ‘positions’ thinking skills as tools to help pupils to go beyond the acquisition of knowledge in order to deepen their
nderstanding, apply ideas, generate new possibilities, make decisions, and plan, monitor and evaluate their progress.

Because personal and interpersonal skills and capabilities underpin success in all aspects of life, it was also considered
mportant that pupils learn to manage their own emotions, to interact effectively with others, and to regulate and enhance
heir own learning capacity to become autonomous and independent learners. Five strands are identified in the framework

 Managing Information; Thinking, Problem-Solving and Decision-Making; Being Creative; Working with Others; and Self-
anagement.
An ‘infusion’ approach means that these skills are not isolated from the traditional areas of the curriculum but rather

re developed and assessed in and through the subject areas, with both skills and curriculum knowledge defined as explicit
earning intentions (Swartz & Parks, 1994). While acknowledging that thinking skills will be interpreted and developed
ifferently by different subjects, the intention is to help pupils acquire a shared language for learning across the curriculum
s well as the personal capabilities and meta-cognitive strategies to manage their own  learning.

It was also anticipated that the explicit inclusion of thinking skills as part of the revised curriculum would require a
edagogical shift – away from traditional didactic methods of teaching towards a more interactive and dialogic pedagogy,
ith an focus on metacognition (McGuinness, 2005a, 2005b)  and a culture of thinking in classrooms (Tishman, Perkins, &

ay, 1995).

.3. Supporting the development of thinking skills and personal capabilities in Northern Ireland

To support the framework guidance materials were written to elaborate the meaning of the five strands in the framework
nd to support professional development. In addition, progression maps illustrated how the thinking skills and capabilities
ight progress from the Foundation Stage (early years) through Key Stage 1 (6–7 year olds), Key Stage 2 (8–11 year olds)

o Key Stage 3 (11–14 year olds) (CCEA, 2007a, 2007b, 2007c).  These progression grids were generic in nature and did not
ttempt to characterise how the skills would be embedded in subject areas. Following requests from teachers, illustrations
f how progression might be characterised across 16 subject areas of the Key Stage 3 curriculum were developed (CCEA,
009a).

Defining and setting out thinking skills in a progressive framework is a design challenge for curriculum developers. Inter-
reting and implementing a flexible framework across all subjects, however, is a strategic challenge on an entirely different
cale, which requires teachers and schools to become much more self-directed than previously expected when the cur-
iculum was more prescribed. To assist this process a curriculum implementation strategy provided 3–4 days professional
evelopment for all teachers on a phased basis over a number of years. This was  supported by the development and dissem-

nation of a comprehensive range of resources to promote the infusion of thinking skills and personal capabilities, including
uidance and posters, and a ‘Think Pack’ for teachers and pupils (CCEA, 2009b), a ‘Classroom Toolbox’ (CCEA, 2009c),  and
llustrated story books for younger children, entitled ‘Wise Up and Think’ (CCEA, 2008).

However, support for the enhancement of thinking skills comprised just one of many strands of professional develop-
ent offered as part of the curriculum implementation strategy. Other provision aimed to help teachers address other newly

efined curricular requirements including personal development, employability and local and global citizenship. As a result,
rofessional support was diversified across many fronts, with limited provision for each, although there were also oppor-
unities for synergy across different areas of training, for example, in relation to assessment for learning. While no detailed
valuation of implementation has as yet been initiated, there is some evidence of positive engagement by many schools with
he thinking skills and personal capabilities agenda. For example, some schools have appointed ‘co-ordinators’ for Thinking
kills and Capabilities to oversee whole-school implementation of the framework. A recent survey of ‘teacher voice’ found
hat although 80% of respondents considered the Revised NIC had increased their workload, more than 70% considered that
heir teaching had improved as a result (GTCNI, 2011).

.4. Successes and challenges in Northern Ireland

Northern Ireland took an early lead within the UK in making the development of thinking skills and personal capabilities
n explicit focus for the revised curriculum, including a framework conceptualising the progressions of these skills (CCEA,
007b, 2007c).  The initiative was strongly supported by a comprehensive range of guidance materials and resources for
eachers and pupils and these are constantly expanded, There is evidence, though not well documented, that schools have
mbraced the thinking agenda and that many classrooms are more explicitly ‘thought-full’ than previously. Beyond that,
here are many challenges to be overcome, specifically with regard to assessment.

A system is considered “coherent” when curriculum, pedagogy, assessment and other drivers and incentives are all

aligned and reinforce one another’ (Oates, 2010, p.13). There are several reasons why  this alignment is not the case with
egard to ‘skills’ assessment. Firstly, as well as introducing the Thinking Skills and Personal Capabilities framework, separate
rogression frameworks for what are called the ‘cross-curricular skills’ in the legislation (Communication, Using Mathematics
nd ICT) were developed. The revised statutory assessment arrangements for 4–14 year olds, which are due to come into
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effect from 2012 to 2013 onwards (Education Regulations, Northern Ireland, 2012), will focus primarily on the assessment
of these cross-curricular skills. What are rather reductively referred to in the assessment legislation as ‘the other skills’ –
thinking skills and personal capabilities – are to be assessed and reported on separately by schools.

The separate progression maps for each set of skills makes it unnecessarily complex for teachers to see how the various
sets of skills interact and are infused in a holistic process of learning. Because of the pressures of accountability, schools may
focus mainly on the skills that have been given priority in the legislation without paying too much attention to ‘the other
skills’.

Northern Ireland’s examination system post-14 is also poorly aligned with the 4–14 thinking skills agenda. Because
examinations syllabi are linked very strongly with those in England and Wales, no specific customisation has taken place to
highlight thinking skills and personal capabilities within examination specifications post-14, other than general statements
which claim that syllabi promote similar skills. It is well known that assessment can serve to reinforce curriculum intentions
in powerful ways (Earl, 2003; Matters, 2006). Conversely, curricula can be impoverished by assessment against too narrow
a set of measures. There appears to be little incentive within the assessment and examinations requirements for schools to
maintain an explicit emphasis on the development of thinking.

This brief case study of Northern Ireland’s attempts to pursue broader learning goals for the curriculum highlights the
importance of aligning curriculum, pedagogy and assessment/examination policy. Despite the rhetoric about the need to
develop 21st century skills, the commitment to developing assessment mechanisms and policies that might help to make
this rhetoric a reality appears to lag behind curriculum commitments, across all of the UK regions.

The next two case studies illustrate how assessment and examining feature more strongly in policy agendas.

3. Second case study: New Zealand

3.1. The policy context in New Zealand

New Zealand has a long-established tradition of school self-management. Over several decades schools have come to
expect to be able to make autonomous decisions about the best ways to meet the learning needs of their own  students and
to generally manage their own affairs (for a series of viewpoints on this policy context see Langley, 2009). In keeping with
this established culture of school self-management the most recent New Zealand Curriculum (NZC) is a future-focussed
framework curriculum, not dissimilar to that of Northern Ireland, whose purpose is to provide a sense of national direction
for local decision-making. Each school has to work out how best to build up a detailed local curriculum based on the national
framework, with the identified learning needs of its own  student community demonstrably addressed. NZC was  published
in late 2007 and became mandatory in early 2010.

3.2. Positioning thinking as a key competency in a framework curriculum

A vision statement and a set of principles guide the reading and interpretation of the New Zealand Curriculum (NZC)
framework. The vision is for students to become ‘confident, connected, actively involved lifelong learners’ (Ministry of
Education NZ, 2007, p. 8) and the principles highlight eight areas for design critique: coherence; inclusion; cultural diversity;
high expectations; a future-focus; learning to learn; community engagement; and a focus on the Treaty of Waitangi as the
foundation for bicultural relationships in New Zealand. The vision and principles are given life when schools design learning
programmes that weave specified learning outcomes for more traditional subject matter (the so-called ‘back half’ of NZC)
with other front half specifications including: values to be ‘encouraged modelled and explored’ (p. 10); key competencies, to
be developed as ‘capabilities for living and lifelong learning’ (p. 12) and effective pedagogy, which advises on ‘teacher actions
promoting student learning’ (p. 34).

Thinking is positioned within the NZC framework as one of five key competencies adapted from those developed by the
OECD’s DeSeCo project (OECD, 2005). The idea is not entirely new because in the 1990s curriculum revisions, thinking was
identified as one of eight essential skills (Ministry of Education NZ, 1993). Unlike the DeSeCo version, NZC does not position
thinking as a ‘cross-cutting’ competency but rather gives it equal status with the other four key competencies: managing
self; relating to others; participating and contributing; and using language, symbols and texts. Congruent with the DeSeCo
intent, NZC defines key competencies as integrating knowledge and skills with attitudes and values and describes them as
being the means to other valued learning ends as well as ends in themselves. In this way the NZC definition draws attention
to both the dispositional and participatory aspects of competency development and signals that thinking is more than just
a generic skill, and that it cannot be developed in isolation from other aspects of learning and doing.

3.3. Enacting thinking as a key competency

Planning an appropriate curriculum based on a framework that permits multiple possible combinations of the various

curriculum elements is a highly complex design task. Even with the vision and principles to provide guidance, it is by no
means clear how schools should proceed. The ‘two halves’ nature of NZC compounds the design challenge because the
framework structure does not show how to integrate aspects such as key competencies (and hence thinking) with the more
traditional content of the back half. Well informed leadership is critical in such a fluid context and New Zealand’s Ministry
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f Education has invested much of its implementation support in senior and middle managers, with the expectation that
hey will then proactively lead implementation processes in their schools. Leadership support has predominantly taken
he form of provision of resources for high level meetings to discuss the NZC and the facilitation of network clusters for
chool leaders to provide mutual support and ideas; supported by the provision of web-based exemplars and suggestions.
uch of this activity has focussed on the intentions of the NZC, as encapsulated in its front half. The question of what

ould change when key competencies, including thinking, are positioned as integral to learning within different subjects
as not yet been systematically addressed via the resources provided. At the time of writing plans were afoot to address
his gap.

In keeping with the culture of school self-management, New Zealand does not have a programme of national testing in its
rimary schools. National standards (developed post-NZC after a change of government) specify expected rates of progress

n literacy and numeracy from the beginning of school up until year 8 but it is still up to schools to determine how best
o assess each students’ progress. At the time of writing New Zealand was  in the process of redeveloping its programme
f national monitoring of student achievement in years 4 and 8 (called NEMP in its earlier iteration). National monitoring
nvolves a light-sampling approach but the developers of the assessment tasks, to be used for the first time in 2012, are well
ware that their work will send signals about how key competencies might be interpreted and assessed.

The standards-based secondary school exit qualification, the National Certificate in Educational Achievement (NCEA), has
 flexible, modular structure that, at least in principle, contains opportunities for local curriculum design right through to
he end of schooling (Bolstad & Gilbert, 2008; Hipkins, Vaughan, with Beals, Ferral, & Gardiner, 2005). Despite this potential
exibility many secondary teachers perceive that NCEA drives the curriculum, rather than vice versa (Hipkins, 2010). The
rst generation of ‘achievement standards’ used to assess learning for NCEA conveyed a hierarchical message about the
ature of thinking to be valued: ‘achieving’ a standard was linked to recall and description; ‘achieving with merit’ was linked
o explanation; and ‘achieving with excellence’ to discussion/evaluation. Recently developed standards use different but
imilarly incremental and generic descriptors that need to be comprehensively exemplified to clarify the actual standard
nd types of thinking entailed: for example, perhaps ‘apply knowledge’ as evidence of achievement; ‘apply it skilfully’ as
vidence of merit; or ‘apply it effectively/comprehensively’ as evidence of excellence. An accumulating body of subject-
pecific exemplars for these standards is one potential resource for elaboration of the difference that thinking as a key
ompetency could make to learning, but analysis of how thinking has been infused in the assessment tasks has yet to be
ystematically undertaken at a national level.

.4. Successes and challenges in New Zealand

Research to monitor the implementation of NZC has revealed considerable disparity in the understandings that schools
nd teachers have developed concerning what curriculum change could and should entail. Many schools with strong collegial
earning cultures were ready and waiting for a framework that gave them permission to design a curriculum for the 21st
entury. NZC itself was developed via a highly consultative process of ‘co-construction’ with maximum involvement from
nterested school practitioners (Rutherford, 2005). These engaged leaders knew what was  coming and were quick to see
ransformative possibilities in the new framework (Cowie et al., 2009).

Many schools led by ‘early adopters’ have made a strong generic connection between the key competencies, earlier profes-
ional development related to assessment for learning, and the learning-to-learn NZC principle, with associated development
f strategies to promote metacognition and student reflection on their learning processes and progress (Hipkins et al., 2011).
he metaphor of split screen thinking, where students are encouraged to think about the act of learning as well as its content
Claxton, 2008) has struck a chord in many of these schools and some have adopted the Effective Lifelong Learning (ELLI)
pproach to fostering metacognitive development (Deakin Crick, 2007).

By contrast, where the key competencies are seen as straightforward replacements for the essential skills of the previous
ational curriculum documents, schools are likely to regard the fostering of thinking as something they already do. In worse
ase scenarios they might use what curriculum theorist Alan Reid calls ‘name and hope’ approaches, where thinking is named
s the skill to be developed in a specific unit, but then teaching carries on much as before, in the seeming hope that thinking
ill happen by the mere act of being named (Reid, 2006).

The recognition that key competencies in general, and thinking in particular, may  need to be expressed differently in
he eight learning areas has come more slowly, and in some cases not yet at all (Hipkins et al., 2011; Sinnema, 2011). More
uanced understandings of the manner in which context-specific learning opportunities act to extend competencies have
ypically emerged via a process of recursion in shared professional learning and actions: early surface interpretations have
iven way to deeper and more interwoven readings of the intent of the key competencies as the various curriculum elements
ave become more integrated over time (Hipkins & Boyd, 2011). However, recent exploratory research has described a

knowing-doing gap’ between the recognition that transformative subject-specific changes could result from integration of
hinking and other key competencies with traditional content and actually being able to bring those changes about. Even
n the leading schools, implementation progress appears to have reached a plateau. It is not yet clear whether another

apid set of changes will follow or there will be some reversion to previous practice (Cowie, Hipkins, Keown, & Boyd, 2011).

ith hindsight, it is clear that the complex nature of key competencies, including thinking, as agents of curriculum change
s far from self evident and earlier provision of subject-specific, targeted professional learning support could have been
elpful.
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4. Third case study: Israel

4.1. The policy context in Israel

Like other countries, Israel has had its share of projects (initiated by academics, foundations, the Ministry of Education
in Israel, etc.) that see the implementation of inquiry and higher order thinking in schools as their main goal (e.g., Dori, Tal,
& Tsaushu, 2003; Schwarz, Neuman, Gil, & Ilya, 2003; Tamir, 2006; Zohar, 2004). In addition, given that entrepreneurship is
a common characteristic of the Israeli culture, there are numerous grass-roots, independent schools’ initiatives that foster
thinking and inquiry (Office of Pedagogical Affairs, Israel Ministry of Education, 2009b).  However, although many of these
projects and local programmes have been quite successful, they have not succeeded in changing the bulk of teaching and
learning in Israeli schools. Rather, such projects and programmes still exist as isolated pockets or ‘islands’ of exemplary
teaching within a ‘sea’ of much more traditional schooling that emphasizes rote learning of facts and algorithmic problem
solving.

4.2. Positioning thinking within national education policy in Israel

In January 2007 the Israeli Ministry of Education adopted a new national educational policy: “Pedagogical Horizon (PH)
– Education for Thinking (Office of Pedagogical Affairs, Israel Ministry of Education, 2007; Zohar, 2008). The novelty of the
Pedagogical Horizon policy lies in addressing the teaching of thinking as an explicit, major and universal educational goal;
and in planning practical means for wide-scale implementation throughout the school system. The rationale for the new
policy is explained by making reference to the desired characteristics of future school graduates, formulated in the following
way:

We live in an era characterised by short-lived generations of knowledge that succeed each other at a dizzying pace.
In order to ensure that graduates of Israel’s education system are able to successfully meet the cultural, economic,
scientific and technological challenges of the 21st century, we  must change our conception of what such graduates
should know. One of the main goals of the education system has been, and still is, for graduates to have extensive
knowledge in a variety of academic disciplines. However, our future graduates will not be able to rely on a defined body
of knowledge that they have acquired at school; rather they will need higher-order thinking abilities, the ability to
make judgments, and the skills for creative and critical thinking, all of which will enable them to attain new knowledge
throughout their lives.
(Office of Pedagogical Affairs, Israel Ministry of Education, 2007, p. 1).

The emphasis of the Pedagogical Horizon policy is on pedagogy rather than on content: on ‘how to’ rather than on ‘what
to’ teach. The policy adopts an infusion approach to teaching Higher Order Thinking: thinking is integrated into school
curricula rather than taught as an independent subject. An ideal lesson according to the policy consists of both content goals
and thinking goals each of which are addressed in an explicit way. The lesson is rich in cognitively challenging questions and
tasks that make intense usage of thinking strategies such as argumentation, problem solving, asking questions, comparing
and contrasting, making decisions, controlling variables, drawing conclusions and identifying assumptions. The classroom
learning environment fosters discourse that is rich in the ‘language of thinking’. Inquiry learning is encouraged. Finally,
lessons also foster metacognitive thinking.

4.3. Supporting the change process in Israel

The Israeli school system is rather centralistic and the Ministry of Education is responsible for writing curriculum docu-
ments for all school subjects. Each school subject has a National Subject Superintendent (NSS) who is responsible for all facets
of learning and instruction in that subject: implementing the curriculum, writing exemplar learning materials, in-service
professional development and system-wide tests. A team of instructors assist each NSS to mediate the goals of the curricu-
lum to teachers of each specific subject. Among their other roles instructors also: visit schools and individual classrooms;
explain new policies, teach new instructional strategies; and give teachers feedback concerning their classroom practice. At
the end of high school students take the matriculation exams which consist of seven mandatory exams and several electives.
Teachers are encouraged to participate in professional development courses by incentives that lead to increased pay. These
ostensibly unrelated structural features were employed in the implementation process of the Pedagogical Horizon policy
described in the following section.

Moving a whole educational system from a focus on rote learning towards a focus on higher order thinking and deep
understanding cannot be brought about by mere decree, but rather must employ a detailed and carefully planned strategy.

The policy stated in the Pedagogical Horizon document was to be implemented by simultaneously addressing three dimen-
sions: curriculum, learning materials and standards; professional development; and assessment. In order to be effective,
progress in these three dimensions needed to take place simultaneously in a coordinated manner (Office of Pedagogical
Affairs, Israel Ministry of Education, 2009a).
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First, new explicit thinking goals were introduced into curriculum documents and relevant thinking strategies for each
ubject were spelled out. The criteria for approving textbooks for classroom use were updated so that new textbooks would
eed to address thinking goals as well as content.

Second, the organisational infra-structure of subject-specific NSSs and instructors was  used as an important means of
isseminating the intent of the Pedagogical Horizon policy in learning, instruction and testing of all school subjects. NSSs,

nstructors and teachers’ educators participated in a comprehensive, long-term programme of professional development
esigned to develop their knowledge and pedagogical strategies in the context of teaching higher order thinking. The NSS’s
orkshop took 150 academic hours spread over three years. The emphasis on sound professional development for educa-

ional leaders was a crucial and invaluable stage in the implementation process. Those who  had participated in the thinking
eadership workshops eventually led professional development workshops for teachers all over the country. Some of the

orkshops were designed for teachers of a specific subject across many schools while other workshops were school-based
o that participants were teachers of various subjects who taught in the same school. During the first five years of the
edagogical Horizons’ implementation approximately 25,000 teachers (about 20% of all teachers in Israel) went through
rofessional development programmes of 30–60 academic hours.

The third dimension to be aligned is national assessment. In Israel there are ‘MEITZAV’ tests in grades 5 and 8, and
atriculation exams are taken at the end of high school. All these were gradually updated. The frequency of higher order

hinking test items (multiple choice as well as constructed response items) was slowly but consistently raised. For example,
tem analysis of the science MEITZAV tests revealed that they consisted of 10–14% higher order thinking items in 2007 and
f 20% higher order thinking items in 2009. On the one hand, it was  significant to begin updating the assessment early in the
mplementation process. Since ‘testing drives instruction’, it was clear that changing the assessment is a crucial incentive for
hanging instruction. On the other hand, the slow and gradual pace seemed necessary in order to give teachers and students
ime to prepare for the change.

Another example of change can be seen in the matriculation exams which introduced new options for combining state-
ritten exams with school-based assessment centring on inquiry projects and portfolios. In addition, a variety of specific

hinking programmes for various age levels were developed and offered to kindergartens, elementary schools, junior high,
igh schools and teachers’ colleges (Ministry of Education Israel, 2008; Office of Pedagogical Affairs, Israel Ministry of
ducation, 2009a)

It  is important to note that although many of the elements of the implementation plan had a top-down design, bottom-up
lements involving entrepreneurship and free choice were also abundant. General goals and budgets were generated in a
op-down procedure, but local goals and initiations, specific designs and new ideas were encouraged in a bottom-up design.
he bottom-up components triggered motivation, feelings of ownership and high involvement in the process. They also
acilitated the contextualization of the implementation by tailoring solutions to the specific needs of varied educational
ircumstances.

.4. Israel: successes and challenges

At the time of writing this article, the Pedagogical Horizon policy has been implemented for almost five years. During
his time the numerous processes described above have taken place throughout the school system. Unfortunately, a formal
valuation of these processes has not yet taken place. Nevertheless, based on a report summarising the first three years of
he programme (Office of Pedagogical Affairs, Israel Ministry of Education, 2009a)  as well as on scores of conversations with
eachers and visits to schools, it is fairly safe to conclude that many more children are currently experiencing varied degrees
f a “thinking-rich” classroom than before. Yet, although a change process has begun in a systematic way, a considerable
umber of additional years of careful work are necessary in order to make it deeper, more extended and sustainable.

More profound and sustainable implementation of the Pedagogical Horizons policy faces several challenges. Political
hanges cause frequent alterations in the educational policies embraced by the Ministry of Education. The good news is that
he new Minister of Education elected in 2009 approved of the policy and kept up the implementation process. However,
ew goals and policies formulated since 2009 reduced the priority given to Pedagogical Horizon and the political support

t had enjoyed. For example, one of the leading educational policies embraced by the new Minister of Education refers to
aising test scores on national and international tests. This policy has generated intensive pressures to ‘teach for the test’
hroughout the school system. As in other countries, the adoption of a policy emphasising high stakes testing and intense
est preparation is in conflict with teaching for thinking and understanding. Ironically, even preparation for the PISA test that
equires problem solving and critical thinking is conducted by a rigid ‘test preparation’ programme that actually hinders the
eep, open-ended thinking advocated by Pedagogical Horizon.

An additional challenge results from the characteristics of the infusion approach. The Pedagogical Horizon policy calls
or fostering thinking goals which are infused into the content of the school disciplines. Accomplishing this however poses a
onsiderable professional challenge. Assuming that thinking is content-related, the nature of good thinking is not yet clear
cross the various curriculum subjects. In fields like science or math education there is ample research concerning issues such

s the nature of classroom inquiry or the nature of argumentation. In other fields (especially in arts and the humanities) such
esearch is not yet equally developed, leaving educators with ambiguity regarding appropriate notions of thinking (e.g., what
hould be the structure of inquiry projects in history or literature, or what should be considered legitimate evidence while
ngaging in argumentation in civics education). Despite the intensive work that has been carried out in recent years, there
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are still not enough good examples of worked-out lesson plans and activities that model high-quality, authentic thinking in
conceptually rich contexts. Similarly, attempts to upgrade assessment reveals the complex challenges involved in creating
content-specific assessment which will assess both thinking and content goals in a valid and reliable way.

5. Reflection on the positioning of thinking within a national curriculum

Comparing and contrasting these three case studies of policy enactment provides rich food for thought. The key point
of harmony is that all three systems, in their own  unique way, have considered it important to foreground thinking as an
explicit curriculum focus, albeit without necessarily aligning assessment and examinations provision, particularly in the case
of Northern Ireland. The nature and extent of commitment support and resourcing reveals interesting differences. While
Northern Ireland has focussed effort on developing and disseminating paper and web support materials, New Zealand has
focussed greater effort on school leadership and change management, while Israel has focussed strongly on professional
development and on engineering change in the assessment and examination system, with intense, strategic support at a
level that would be envied elsewhere.

A key issue that emerges from the juxtaposition of these three accounts is the importance of systems alignment and the
avoidance of mixed policy signals between curriculum direction and high-stakes summative assessments and accountability
measures. Assessment policy needs to be coherent with intended curriculum change/emphasis. If the assessment policy does
not facilitate a sustained focus on curriculum intentions, schools are torn in opposing directions and end up being driven by
the needs of accountability and measurement as opposed to the desire to develop more engaging pedagogies.

Successful systemic change also requires consistent and stable messages over the longer term. Long-term stable mes-
sages are crucial in the case of moving from a teacher-centred to a more student-centred instruction, because this type
of shift involves a radical change in teachers’ beliefs about the nature of teaching and learning and requires new peda-
gogical knowledge (Borko & Putman, 1996; Cohen, 1988; Hand & Treagust, 1994; Prawat, 1992; Strauss & Shilony, 1994;
Zohar, 2004). Switching from one policy priority to another, dressed up in different language and often heading in different
directions, destroys momentum and wastes effort. Policy alignment is especially challenging given the leverage and time
needed to impact on policies, particularly if they are linked to wider systems not under direct jurisdictional control, as is the
case in Northern Ireland’s links into English and Welsh systems. Relatively short electoral cycles and the need for incoming
governments to be seen to be addressing issues in different ways from their predecessors add to these alignment challenges.

The case studies also illustrate the need for sustained support of different kinds. Readily accessible, useful and practical
materials, differentiated by subject and level/key stage may  be necessary but they will not be sufficient. No matter how
good the materials, there are no simple paper or web ‘recipes’ that teachers can easily follow. Understanding, owning, and
managing curriculum and assessment change, in ways that are appropriate to their specific context and pupils, is something
with which the leaders and teachers in a school must individually and collectively engage. Systemic change requires a
commitment to the on-going development of school leaders, not just in relation to issues of school management, but also in
relation to curriculum and assessment policy development. In order to succeed, the political and administrative elements
of leadership must support the pedagogical ones. Most importantly, systemic change requires a sustained commitment to
the professional development of teachers, preferably in their own  school settings, with on-going access to skilled facilitators
who can support them in practical ways to boost their confidence and underpin their tentative forays into change (Elmore,
2004; Fullan, 2007, 2009, 2010; Levin, 2008).

Although all of the above emerged directly from the analysis of the three cases presented here, they are not unique to
the context of teaching thinking. Similar observations emerge from analyses of other types of educational change processes.
An additional important challenge, however, results more specifically from the nature of the complex goal to which we
are aspiring, namely deep thinking embedded in rich contexts and of a type appropriate to the disciplinary demands of
the relevant knowledge areas. Understanding the nature of sound and authentic disciplinary thinking in different subjects
and contexts requires academic research. Translating relevant research-based knowledge into learning materials, classroom
activities and sound assessment tasks – in ways that combine thinking and content coherently in all school subjects for all
age groups – requires detailed and painstaking work by educators. The immense scope of this endeavour is an important
component of what makes the system-wide transition to ‘smart schools’ (Perkins, 1992) so challenging.
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