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This paper proposes a change strategy for incorporating critical thinking in teacher education programs
globally, that includes, problem diagnosis, identification of desired outcomes and impacts, influential
factors, and strategies required to attain desired outcomes and impacts. Central to this change strategy are
Jfour key strategic priorities: conceptualisation of critical thinking as professional practice; development of
a whole of teacher education program approach to intervention, building capacity for effective
implementation of intervention, and development of an evidence base to inform continuous improvement.
The change strategy addresses a research gap, and more broadly responds to the demand for improving
teacher quality, the effectiveness and impact of teacher education programs and the advancement of the
teaching profession.
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INTRODUCTION

Given the increasing significance of critical thinking in education, Australian researchers, Hager and
Kaye, asked in 1992, why it was not taken seriously in teacher education and made a case for the urgent
development of a research agenda to inform a strategic response. But as Cruz, Nascimento and Dominguez
(2019) conclude in a Portuguese study, Hager and Kaye’s call for a pro-active response in teacher education
has not eventuated despite the growing recognition of the importance of critical thinking as an educational
goal. A review of the international literature undertaken by Lorencova, JaroSova, Avgitidou and
Dimitriadou (2019), concluded that although ‘critical thinking is considered an essential component of the
pedagogical grounding of teachers, it is not systematically included in teacher education programs’ (p. 853).
Nor has it been actively addressed by educational researchers, evident in the limited number of studies
conducted to date (Lorencova et al. 2019; McBride, Xiang, & Wittenburg, 2002; Mpofu & Maphalala,
2017).

However, the promotion of critical thinking in national policy reports has supported efforts to address
critical thinking for teacher education (Williams, 2005). But as Tsui (2002) argued, many of these attempts
has not met expectations. Studies of critical thinking in academic and professional courses in higher
education indicate similar findings, leading Nicholas and Raider—Roth (2016) to argue for the development
of a ‘thoughtful response’ to the question of how best to address critical thinking to counter the perceived
prevalence of a “hopeful” approach to its development (p.8).

This paper supports the case for the development of such a thoughtful response to the development of
critical thinking in teacher education, through the articulation of a change strategy for incorporating it into
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programs. The strategy articulates the problem, the desired outcomes and impacts, influential factors,
strategies required for success, as well as their underlying assumptions. This paper is significant because it
not only addresses a research gap, but it is more broadly responsive to the demand for improving teacher
quality, the effectiveness and impact of teacher education programs (Hattie, 2012) and teacher
professionalism (Schleicher, 2012).

SIGNIFICANCE OF CRITICAL THINKING

Critical thinking has a long history dating back to the teachings of Socrates in ancient Greece recorded
by Plato with conceptual roots in western philosophical thought and democracy (Giuseffi, 2015; Fisher,
2021). Since the 1990s, there has been an intensification of the focus on critical thinking worldwide by
educators, policy makers and employers (Haberlin, 2018) making it a universally recognised and valued
educational goal (e.g. Cross, 2015; Davies, 2015; Lai, 2011; Wisdom & Leavitt, 2015).

The intensified focus on critical thinking has occurred in the context of an everchanging world and is
reflected in its association with various interconnected purposes. Firstly, it supports academic learning and
achievement in higher education (Plotnikova & Strukov, 2019; Puig at al., 2019; Wisdom & Leavitt, 2015).
Critical thinking is also considered to be essential for the ‘survival of a democratic way of life’ (Ennis,
1996, xvii, in Moon 2008, p.8) and for cross national interaction in an increasingly interdependent world
(Boni and Walker, 2013). It is needed to assist citizens to engage with democratic processes, through the
voting process and participation in various forums and activities (Moon 2008, p.8). More broadly, critical
thinking is seen ‘as a vehicle for personal and social transformation” (Shpeizer, 2018, p.32), assisting
citizens to be responsive to personal, career and social challenges (Evens & Verburgh, 2014; Tsui, 2002;
Uluginar & Aypay, 2018) by supporting their personal decision making (Karbalael, 2012) and strengthening
their capacity to be functional and successful adults (Thonney & Montgomery, 2019; Miri, David & Uri,
2007).

Moreover, critical thinking is considered to be essential for life and living in an information age,
enabling citizens to identify false or misleading information (Haberlin, 2018) and providing protection
‘against the less subtle forms of brainwashing’ (Lipman, 2003, p.209). According to Erikson (2019),
critical thinking has a new relevance in the context of the rise of the predominance of fake news and the
downplay of scientific knowledge. With the advancement of technology and rise of social media, the “ability
to judge the credibility of an information source has become an indispensable’ (Halpern, 1999, p.71) as
citizens need to be able to know the difference between facts and opinions and evaluate and evidence (Soufi
& See, 2019). Significantly, critical thinking is associated with successful workplace contribution (Puig at
al., 2019; Tang, 2019) as it enables workers to deal with workplace complexity (Huber & Kuncel, 2016;
Karbalael, 2012), enabling them to solve problems (Pithers, & Soden, 2000), develop new perspectives
(Tang, 2019) and make critical decisions (French & Tracey, 2010).

As critical thinking is relevant to all aspects of professional practice, that is, planning, delivery,
assessment and evaluation (Tilbury, Osmond & Scott, 2010), it is also associated with professionalism and
the advancement of professions, in particular, in education, health sciences, law and human service
professions. It enables success in professional studies and practice (Taghva, Rezaei, Ghaderi, & Taghva,
2014), facilitates the continuous improvement of quality professional practice and outcomes and supports
professionals to meet increased professional and public accountability demands (Ahuna et al., 2014; Distler,
2007; Finn, 2011; Morrow 2009).

The unprecedented rate of social, political, economic, and technological change requires professionals
to think critically to enable them to effectively respond to new and emerging needs, to adapt to change and
to deal with uncertainty (Ahuna et al., 2014; Schleicher, 2012). As Do and Wilson-Rogers (2018) argue
‘law graduates will struggle without a strong ability to think critically in this rapidly changing world’
(p.247). Likewise, accountants require critical thinking to help them ‘behave more strategically’ (Latif,
Yusuf, Tarmezi, Rosly & Zainuddin, 2019, p.58). Hence, critical thinking supports professional practice in
ever changing complex and demanding environments (Tilbury et al., 2010). For instance, it facilitates the
provision of patient centred care and quality health outcomes in medicine and nursing (Finn, 2011) and
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enables teachers to be responsive to the diverse educational needs of students (Ahuna et al., 2014) and
achieve equitable and quality educational outcomes (Huang, 2015). Teachers, like other professionals, need
to be critical thinkers to effectively perform their role and gain insight into their own professionalism and
their discipline (Morrow 2009; Paul & Elder, 2010). They need critical thinking for all aspects and stages
of the professional process (Tilbury et al. 2010), including the facilitation of its development in their
students (Lorencova et al., 2019; Mpofu and Maphalala, 2017; Tican, & Taspinar, 2015; Williams, 2005).

CONCEPTUALISATION OF CRITICAL THINKING

Although critical thinking is a widely endorsed and universally espoused (Blair, 2021; Davies, 2015),
there is a lack of consensus about its conceptualisation (Ab Kadir, 2017; Evens & Verburgh, 2014; Finn,
2011; Mulnix, 2012; Stassen, Herrington & Henderson, 201 1; Thonney, Montgomery, 2019). In the absence
of a commonly agreed theoretical and conceptual understanding (Davies, 2015), and guided by Riddell’s
(2007) suggestion that critical thinking requires ‘an explanation rather than a definition” (p.122), an outline
of key characteristics of critical thinking is provided.

The critical thinking cognitive process is described as self-regulated (Facione, 2015, p.26), self-
disciplined (Mulnix, 2012, p.466), self-controlled (Wilkes & Ashmore, 2014, p.8), self-directed (Mulnix,
2012, p.466), self-monitored (Mulnix, 2012, p.466), and self-corrective (Lipman, 2003, p.218). The critical
thinking process facilitates reasoned judgement (Benjamin, Steele, Zahner, Elliot & Patterson, 2016, p.6-
7, Lipman, 2003, p. 209; Glaser, 1941, p.6; Moon, 2008, p.126) that are not based on emotions (Halx &
Reybold, 2005, p.294) and enable thinkers to recognise possible falsehoods (Mulnix, 2012, p.473).
Reasoning is therefore central to the process of making judgements, requiring individuals to think logically
and rationally (Ennis, 2013; Facione, 2015; Mulnix, 2012, p.473).

Critical thinking also facilitates an ongoing evaluation of the thinking process (Ennis 2018; Facione,
2015; Halpern, 1999) through ‘evaluation of observations and communications, information and
argumentation’ (Fisher and Scriven, 1997, p. 21). Furthermore, the critical thinking process facilitates an
evaluation of the ‘merit, quality, worth, or value of something ... of the truth, probability or reliability of
claims and the reasonableness of arguments and inferences’ (Scriven in Fisher, 2019). The critical thinking
process enables problems to be solved and overcome (Lai, 2011; Lawrence—Wilkes & Ashmore, 2014) and
decisions to be made (Ennis, 1991). Critical thinking theorists highlight the role of evidence in reasoned
judgement, evaluation, problem solving and decision making. As Bok’s (2006, in Benjamin et al., 2016)
argues relevant data needs to be searched for and used to inform or justify conclusions. This requires an
understanding of the relationship between evidence and conclusion and the identification of evidence and
data to confirm conclusions and generalisations (Benjamin et al., 2016; Glaser, 1941; Mulnix, 2012).

Most significantly, the critical thinking process informs belief and action (Ennis, 2018; Glaser, 1941;
Paul and Elder, 2008). By emphasising a thinking process - that is purposeful (Facione, 2015), goal—directed
(Karbalael, 2012), active (Fisher, 2021), intentional (Care, Kim, Vista, & Anderson, 2018), reflective
(Fisher, 2021) and inquiry-focussed (Miri et al, 2007) - the importance of the application of thought to
belief and action is highlighted. Critical thinking therefore seeks to produce something that is said, made
or done and involves the production of judgement that is put into action ‘to bring about reasonable change’
(Lipman, 2003, p.211).

Finally, the critical thinking cognitive process relies on a set of knowledge, skills, and dispositions
(Glaser, 1941). The critical thinking knowledge base includes knowledge of methods of logical inquiry and
reasoning (Glaser, 1941), knowledge of theories, conceptions of critical thinking and related processes (Ab
Kadir, 2017; French and Tracey, 2010; Wang, 2017), the criteria for evaluating its quality; and knowledge
of cognition processes associated with critical thinking metacognition (Lai, 2011; Paul and Elder, 2010;
Stassen et al., 2011).

Important skills and abilities underpinning critical thinking include: analysis of ideas, arguments,
claims and evidence (Ennis, 1985; Facione, 2015); identification of relationships, questions, assumptions,
conclusions issues and arguments (Benjamin et al., 2016; Ennis, 1985; Riddell, 2007); interpretation and
explanation of data, texts, events, actions etc as a basis for drawing conclusions (Facione, 2015; Glaser,
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1941; Fisher, 2021); inference — making through reasoning (Ennis, 1985; Willingham, 2007); and synthesis
of information (Lawrence — Wilkes & Ashmore, 2014, p.8). Other identified skills include: questioning
(Ennis, 1985); conceptualization and abstraction (Lawrence — Wilkes & Ashmore, 2014); application (Paul,
1985); assessment (Ennis, 1985); observation (Mpofu & Maphalala, 2017); definition (Ennis, 1985);
estimation (Care, Kim, Vista, & Anderson, 2018); hypothesis (Care, Kim, Vista, & Anderson, 2018); and
prediction (Davies, 2015); and the use language with accuracy, clarity and discrimination (Glaser, 1941).

Dispositions alert individuals to opportunities for using their skills (Facione, 2015) and to inform the
selection of relevant skills (Evens & Verburgh, 2014). The most common dispositions identified in the
literature include: being guided by reason (Ennis, 1985), open and fair mindedness (Facione, 2015);
commitment to overcome ego and socio centrism (Mulnix, 2012); curious or inquisitive, and willingness to
consider others’ perspective (Facione, 2015).

THE CHANGE STRATEGY

As the purpose of the research was to develop a change strategy to assist teacher education providers
to respond to the question of how best to incorporate critical thinking in their programs, a design research
perspective informed the overall methodological approach. According to Anderson and Shattuck (2012)
design research emerged in early 2000s ‘as a practical research methodology that could effectively bridge
the chasm between research and practice in formal education’ (p.16) that is applicable in complex learning
environments. Design research is relevant for complex problems (Plomp, 2007), related to significant
educational goals for which there are no guidelines or consensus about the resolution of these problems
(Kelly, 2007). The aim of design research is therefore to solve educational problems, through the
development of ‘usable knowledge’ (Plomp, 2007, p.9) not only about the solutions but also about processes
for developing these solutions (Plomp, 2007). Most significantly, design research is ‘theory oriented’
(Plomp, 2007, p.14) as theories not only inform the design of the solution but may also be built as part of
the solution. There is recognition that ‘there is no simple theoretical model” (Kelly, 2007, p.81) to solve
complex problems as solutions occur in complex educational systems. Instead, design research requires
multiple interconnected theories to inform modelling of solutions for real contexts (Kelly, 2007).

The design research perspective has supported a holistic approach (Plomp, 2007) to the development
of the change strategy, through a two-phased research process. The first phase entailed the preliminary
investigation of the problem of the treatment of critical thinking in teacher education and the question of
how best to incorporate it within programs, through a qualitative cross-disciplinary literature review. Data
was collected and recorded across separate fields of research - teacher education, professional education,
higher education, and 2 1st century learning and teaching — to support the integration of research on teaching
with research on higher education and professional education (Grossman and McDonald, 2008). A
complexity lens was used to collect and interpret data in recognition of the complexity of not only teacher
education but also the broader education system (Cochran-Smith, Ell, Ludlow, Grudhoff & Aitken, 2014)
and institutional contexts of higher education, schooling, and government policy (Grossman & McDonald,
2008).

The second phase entailed the adaptation of the Theory of Change Logic Model (W K. Kellogg
Foundation, 2007, p.27) to provide an integrative framework for the development of a proposed strategy to
assist teacher education providers to incorporate critical thinking in their programs. The Theory of Change
Logic Model enables the incorporation of multiple interrelated elements, the depiction of the big picture
and the identification of action needed at the strategic level (Brown, 2016) by articulating an integrated set
of planned inputs, strategies linked to outcomes and impacts (Funnell & Rogers, 2011). The proposed
change strategy includes the articulation of the following elements: the problem; the desired outcomes and
impacts; the factors influencing their attainment; and the strategies required to achieve desired results.

The Problem

This change strategy addresses the problem of the lack of clarity regarding the question of how best to
ensure that teacher education programs effectively support preservice teachers to both enhance the
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development of their own critical thinking and also develop a capacity to teach it to their students. This lack
of clarity raises concern about the inadequate preparation of teachers (Ab Kadir, 2015; Halx & Reybold,
2005) as teacher educators lack clarity about how to support preservice teachers to think (Pithers and
Sodden, 2000), often basing their teaching on ‘their own definition and understanding of critical thinking’
(Halx & Reybold, 2005, p.314) and / or leaving it up to preservice teachers ‘to take responsibility for their
own learning’ (French and Tracey, 2010, p.10). As a consequence of this inadequate preparation for
teaching, preservice teachers graduate with gaps in their professional development (Ab Kadir, 2015).

This problem of the lack of clarity about how best to address critical thinking in teacher education is
located within a broader context of the recognition that teacher development is considered to be the
‘linchpin of education reform” (Cochran — Smith, 2014, p.2) and an awareness of research evidence
indicating the limited impact of initial teacher preparation programs on teachers’ capacity to influence
student achievement (Hattie, 2009, p.126). This problem is also related to the demand for clearly
articulating teacher quality and teacher professionalism in an ever-changing economic, social, and political
environment (Schleicher, 2012).

The conception of teacher quality as effective professional practice is relevant in this strategy, as it
reflects a concurrent shift of emphasis from a focus on teacher knowledge to a focus on professional
teaching practice (Grossman & McDonald, 2008,) and puts the spotlight on teacher behaviours and
dispositions (Grossman & McDonald, 2008; Krupat, Sprage, Wolpaw, Haidet, Hatem & O’Brien, 2011).
Teacher practice requires the transfer of theoretical knowledge to teaching practice (Haberlin, 2018,), the
‘use of evidence’ (Hattie, 2009, p. 127) to inform °theoretical and practical judgment” (Dottin, 2009, p.84).
Moreover, teaching practice supports teacher responsiveness to the diverse needs of students, enabling
‘multitude of simultaneous evaluations, syntheses of observations, and immediate adjustments in the
moment to differentiate instruction to meet the needs of as many learners as possible” (Leaman & Flanagan,
2013, p.46). Furthermore, the conception of teacher quality as professional practice, supports a longstanding
call to bridge the gap between knowledge of teaching theory and teaching practice (Grossman & McDonald,
2008; Leaman & Flanagan, 2013).

Strategies
Four broad and interrelated strategies are outlined below designed to address the problem of the lack
of clarity of how best to incorporate critical thinking in teacher education programs.

Conceptualisation of Critical Thinking as Professional Practice

A clear conception of critical thinking is needed as a starting point (Thonney, Montgomery, 2019,
P.174), making it fit for purpose (Erikson, 2019), and providing a workable definition (Paris 2016; Ennis,
2013) or amap (Erikson, 2019) to guide an intentional and consistent application (Bloch and Spataro, 2014).
This means that critical thinking needs to be conceived as a professional practice, supporting teachers to
make evidence based professional judgements, problem solve and make decision in their everyday practices
(Leaman & Flanagan, 2013).

The linking of critical thinking to professional practice addresses the perceived prevalence of
superficial thinking in teacher education (Moon, 2008; Watts & Lawson 2009) by supporting deep and
complex higher order thinking (Leaman & Flanagan, 2013; Lorencova et al., 2019). Higher order thinking
is essential for planning and delivery of education, and continuous improvement of teaching ‘based on
reflection and adjustment during the act of teaching’ (Leaman & Flanagan, 2013), enabling teachers to
move ‘beyond knowledge and application of quality teaching strategies (lower-order skills) to the moment-
by-moment use of critical thinking skills to meet the needs of every learner (higher-order skills)’ (Leaman
& Flanagan, 2013, p.48).

Critical thinking supports professional practice by enabling teachers to engage in ‘reasonable reflective
thinking focused on deciding what to believe or do’ (Ennis, 1993, p. 180), in order to support their
attainment of professional outcomes. It supports professional ‘evaluation process of determining merit,
worth or significance’ (Scriven, 2021, p. 351). The capability underpinning critical thinking includes not
only knowledge and skills but most importantly, dispositions, such as, traits, temperaments, or mindsets
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(Freeman, 2007, in Dottin, 2009, p.83). Dispositions play a role in supporting the application of knowledge
and skills into action (Huang, 2015; Lorencova et al., 2019; Tilbury et al., 2010). Some critical dispositions
for teaching include: thinking critically (Williams, 2005; Bloch and Spataro, 2014); being inquiry focussed
(Cruz et al., 2019) and being willing to engage in continuous learning and self-reflection (Lorencova et al,
2019).

Development of a Whole of Teacher Education Program Approach to Intervention

A whole of teacher education program approach to intervention is needed, involving the deliberate,
intentional, explicit and transparent incorporation of critical thinking into all aspects of programs and
domain-specific courses (Verburgh, 2019; Mpofu & Maphalala, 2017, Niu & Behar-Horenstein, 2013;
Lorencova et al., 2019). This means that critical thinking needs to be integrated within disciplines or
domains, enabling teacher education providers to teach it in context (Lai, 2011) because the learning process
requires background or domain-specific content knowledge for effective application and practice (Behar-
Horenstein & Niu, 2011; Tiruneh et al., 2018). As Ennis (2013) argues the effective practice of critical
thinking depends on familiarity and knowledge of the context.

A whole of program approach will ensure coherence (Flores, Santos, Fernandes, Pereira, 2014) and
alignment within and between all elements of programming: goals, aims and objectives (Bezanilla,
Fernandez-Nogueira, Poblete, & Galindo-Dominguez, 2019; Puig et al., 2019); academic and professional
experience (Haberlin, 2018; Huang, 2015; Watts & Lawson 2009); and curriculum, pedagogy and
assessment (Bezanilla et al., 2019; Cruz et al., 2019; Mulinex, 2012; Puig et al., 2019). It provides a vision
of program effectiveness (Darling-Hammond, 2006) and supports developmental learning across the entire
program (Behar-Horenstein & Niu, 2011; Huang, 2015; Lorencova et al., 2019) and continuous
improvement of existing practices (Lipman, 2003). Moreover, a whole of program approach to intervention
requires recognition of ‘the interdependence of program elements’ (Bezanilla, et al., 2019, p.3). This insight
provides a basis for the purposeful design of curriculum, pedagogy and assessment (Mpofu & Maphalala,
2017; Pithers, & Soden, 2000; Tilbury et al., 2010) to achieve desired learning outcomes (Haberlin, 2018)
and enable consistency and continuity in planning, delivery, and evaluation (Huang, 2015).

The design of curriculum entails an identification of key knowledge, skills and dispositions that
underpin critical thinking associated with teacher professional practice and includes the development of the
critical thinking pedagogical content knowledge base (e.g. Ab Kadir, 2017), that is informed by research
evidence as demonstrating high impact (Verburgh, 2019; Huber & Kuncel, 2016; Puig et al., 2019) and
facilitates deep learning (Paris 2016). The concept of pedagogical content knowledge was developed by
Shulman (1987) to illustrate the necessity for professional understanding required to teach, consisting of an
‘amalgam of content and pedagogy’ (p.8). In addition, assessment needs to be designed to achieve critical
thinking outcomes (Benjamin et al., 2016; Ten Dam & Volman, 2004). Therefore, assessment needs to: be
aligned with the definition of critical thinking (Fountain, 2016) and teaching instruction (Bensley &
Murtagh, 2012; Bezanilla et al., 2019; Mulinex, 2012); inclusive of both domain general and domain
specific conceptions of critical thinking (Thonney, Montgomery, 2019); valid and reliable (Haynes, Lisic,
Goltz, Stein, & Harris, 2016); incorporate both skills and dispositions (Bensley & Murtagh, 2012; Krupat
etal., 2011); and include the use of multiple measures, including both quantitative and qualitative methods
(Behar-Horenstein & Niu, 2011; Puig et al., 2019; Ten Dam & Volman, 2004, Wang, 2017).

Building Capacity for Effective Implementation of Intervention

As implementation facilitates the enactment of policy and attainment of desired results, a focus on the
implementation process is essential, entailing: assessment of readiness and capacity to implement the
critical thinking intervention; design of implementation plan from the start to ensure sustainability of effort,
recognising that there are different stages of implementation; and monitor and evaluate the implementation
process to ensure fidelity and responsiveness to new and emerging needs (Hattie, 2019). This
implementation process ‘is rarely linear or one-way’ highlighting different factors and priorities at different
stages (Hattie, 2019, p.13). It requires teacher educators’ ownership of the critical thinking intervention and
understanding of its capacity to improve teacher learning outcomes (Robinson, 2017, in Hattie, 2019, p.12).
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In addition, the implementation process depends on effective leadership, ensuring enactment of policies
and goals to achieve desired outcomes and impacts, through articulation of a clear moral purpose (Hattie,
2019) and facilitation of consensus building, collaborative relationships and partnerships regarding the
design, implementation and evaluation of the critical thinking interventions (Erikson, 2019; Hattie, 2019;
Lorencova et al., 2019). Leadership is also essential to ensure the establishment of enabling organisational
policies, structures and processes (Belluigia & Cundill, 2017; Hill et al., 2008), for example, ‘staff
recruitment, reward and professional development’ (Hill et al, 2008, p.158), teaching and learning, and
quality assurance (Dumitru, Elen, Railiene, & Penkauskiene, 2018).

Moreover, leaders need to ensure that resources are adequate for implementing interventions (Scheeler,
Budin & Markelz, 2016), such as, allocation of time to support teaching and learning (Bloch and Spataro,
2014; Hill et al., 2008; Lawrence—Wilkes & Ashmore, 2014). Funded strategies include redesign of
programs and curriculum content; development of assessment instruments and educational resources
(Oliver, 2013); staff engagement and professional development initiatives (Pithers & Soden, 2000;
Kowalczyk et al., 2012; Tsui, 2002). Furthermore, leaders need to ensure that learning environments are
designed to facilitate the attainment of desired results by addressing cultural and organizational factors
(Dumitru et al., 2018).

In particular, leaders have an important role in building teacher educators’ capacity to support the
delivery of critical thinking interventions. As effective implementation of critical thinking interventions
depends on instructors’ abilities, dispositions, and motivations (c.f. Abrami, Bernard, Borokhovski, Wade,
Surkes, Tamin, & Zhang, 2008; Erikson, 2019; Tsui, 2002), investment in critical thinking capability
development is essential (Ahuna et al, 2014; Dumitru et al., 2018; Miri et al, 2007; Taghva et al., 2014).

Haynes et al.”s (2016) study confirms the positive impact of critical thinking professional development
on teaching and learning. As Erikson (2019) argues ‘unless the teacher is able to distinguish critical thinking
when it occurs, the students will not receive adequate support, fruitful feedback or a fair assessment’ (p.7).
Therefore, teacher educators need to be critical thinkers, model it in their teaching and teach preservice
teachers to develop their own critical thinking (Halx & Reybold, 2005; Kowalczyk et al., 2012; Urbani,
Roshandel, Michaels, & Truesdell, 2017). Moreover, it enables them to be responsive to the various
professional demands and supports organisational reform agendas (Low, Hui & Cai, 2017).

The change strategy also supports teacher agency and empowerment to make judgements and decisions
that are responsive to specific contexts (Jones & Charteris, 2017) and builds their capacity for self-
regulation (McBride & Knight, 1993). The capacity is built through the creation of an empowering learning
environment (Belluigia, & Cundill, 2017; Bezanilla et al., 2019; McBride & Knight, 1993) that facilitates
continuous professional development (Cruz et al., 2019), through the provision of structured learning
opportunities (Cruz et al., 2019), such as, workshops, conferences, and continuing education coursework
or by accessing resources provided by college or universities centres for teaching and learning (Ahuna et
al, 2014). Also important is rewarding and recognising staff engagement and professional learning (Hill et
al., 2008) focussed on: critical thinking content knowledge; pedagological content knowledge; and
knowledge of measures for assessing critical thinking and evaluating or researching the effectiveness of
teaching interventions.

Development of an Evidence Base to Inform Continuous Improvement

An evidence-based capability is required to inform the design of effective critical thinking interventions
and continuous improvement and thus support evidence based professional practice (Scheeler et al., 2016).
This capability needs to be developed by designing, implementing and reviewing evaluation plans to
monitor the effectiveness of interventions (Bezanilla et al., 2019), determine the effectiveness of the
implementation of interventions, such as, fidelity and quality of implementation (Hattie, 2019), generate
evidence of the effectiveness of interventions and inform continuous adaptation and improvement of the
design of interventions (Oliver, 2013).

In addition, there is a need to ensure quality research efforts (Fountain, 2016) by improving the design
of evaluation and research studies (Tiruneh, De Cock, Spector, Gu & Elen, 2018) to ensure effective
positioning of research efforts to achieve desired results. This positioning entails the recognition of
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interconnected and complex factors impacting on the effectiveness of critical thinking interventions (Ten
Dam, G., & Volman, 2004; Tiruneh, Verburgh & Elen, 2014), and the importance of aligning
conceptualisations of critical thinking with assessment measures, and evaluation and research
methodologies (Fountain, 2016; Tiruneh et al., 2014).

A balance of both quantitative and qualitative approaches is needed to diversify conceptual and
methodological perspectives to deepen insights (Behar-Horenstein & Niu, 2011; Niu, & Behar-Horenstein,
2013). In particular, methodologies are needed to better identify critical thinking gains (Huber & Kuncel,
2016, Tiruneh et al., 2014), and understand contextual variables impacting on effectiveness of
interventions (French and Tracey, 2010; Ten Dam & Volman, 2004). Other considerations associated with
the improvement of the effectiveness of evaluation and research efforts include measurement of the effect
size of interventions (Dumitru et al., 2018); adherence to standards for reliability and validity; and use of
factor analysis and multi-level sampling (Fountain, 2016).

Desired Qutcomes and Impacts

The change strategy identifies two key desired outcomes to be achieved through strategies outlined
above. Firstly, the development of pre-service teachers’ critical thinking that are considered to be essential
for professional practice, including the capacity to facilitate its development in school students. Secondly,
the development of an evidence base capability to inform the design, implementation, and evaluation of
critical thinking intervention approaches.

The expectation is that strategy outcomes will have a longer-term impact of the overall curriculum,
pedagogy and assessment content and the process of teacher education program entry and admission
processes (Hyytinena et al., 2018; Krupat et al., 2011); and more broadly program standards for
accreditation and credentialing. It may support systemic reform processes, such as, whole of career teacher
development and performance management policies and practices, teacher professional standards and the
advancement of the teaching profession. Finally, desired outcomes need to relate to the acquisition of school
students’ critical thinking potential to support in the longer term social and economic imperatives
(Williams, 2005).

Influential Factors

A number of factors enable or hinder the attainment of desired outcomes and impacts (Lorencova et
al., 2019). Some enabling examples include:

e conceptualisation of critical thinking as a cultural practice, that is sensitive to the particularities
and uniqueness of the context (Lipman, 2003) and is inclusive of cultural difference (Cross,
2015);

e recognition of the graduate skills movement as a driving a broader reform agenda designed to
contextualise graduate attributes within disciplinary learning to support deep learning (Oliver
& Jorre de St Jorre, 2018) and link programs to professional work (Clarke, 2018);

e inclusion of critical thinking in school curriculum frameworks worldwide (Voogt & Roblin,
2012);

e renewed interest in critical thinking development in schooling globally facilitated by the 21
century learning movement (Tiruneh, De Cock, Spector, Gu, & Elen, 2018);

e debates about the conceptualisation of the essential teacher knowledge, skills, and dispositions
to inform professional learning, admission and selection policy and licensing or certification of
graduates and accreditation of teacher education programs (Darling-Hammond, 2017); and

e cfforts to incorporate critical thinking in teacher professional standards (Leaman & Flanagan,
2013).

A key barrier to the attainment of outcomes and impacts is the lack of consensus about the evidence-
based teaching and learning approaches and methods (Abrami, Bernard, Borokhovski, Waddington, Wade,
& Persson, 2015; Behar-Horenstein & Niu, 2011; Dumitru et al., 2018; Haberlin, 2018; Puig et al., 2019;
Tiruneh et al, 2014; Wang, 2017).
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Systematic reviews of research studies undertaken on instructional approaches designed to support the
acquisition of critical thinking indicate that the most common instructional approaches in higher education
are the immersion approach (Wang, 2017; Dumitru et al., 2018; Behar-Horenstein & Niu. 2011) and the
infusion approach requiring critical thinking instruction to be embedded within academic disciplines
(Tiruneh et al., 2014). As Tiruneh et al., (2014) argue, the popularity of the immersion and infusion
approaches may indicate a general trend towards the integration of critical thinking instruction within
subjects, enabling either an implicit or explicit focus on critical thinking.

The limited studies on the effectiveness of the teaching of critical thinking in higher education suggest
that combining the teaching of critical thinking with disciplinary and domain knowledge is most effective
approach (Abrami et al., 2008; Behar-Horenstein & Niu, 2011; Dumitru et al, 2018; Tiruneh et al., 2014,
Wang, 2017). Such an approach recognises that critical thinking is differently realized (Cross, 2015),
applied (Wang, 2017) and exercised within and across knowledge domains (Nygren, Haglund, Samuelsson,
Geigerslam, & Trytz, 2019; Mulnix, 2012).

Another important barrier to the attainment of desired results is the lack of clarity about how best to
assess critical thinking learning outcomes (Fountain, 2016; Lai, 2011; Karbalael, 2012; Pithers & Soden,
2000; Soufi & See, 2019) for not only supporting learning but also for recording learning outcomes for
accountability, reporting and accreditation of programs (Ennis, 2018; Liu, Frankel, & Crotts—Roohr, 2014).
This lack of clarity is due to the complexity of knowledge, skills and dispositions underpinning critical
thinking (Bensley & Murtagh, 2012; Dumitru et al. 2018; Karbalael, 2012; Liu et al., 2014; Lorencova et
al., 2019). Moreover, there are issues associated with both the reliability and validity issues associated with
qualitative assessment tasks designed to assess critical thinking (Bensley & Murtagh, 2012; Lai, 2011) due
to factors, such as, disconnection between teaching goals and assessment focus (Haynes et al., 2016);
insufficient attention on assessment tasks and rubrics (Bensley & Murtagh, 2012), lack of clarity about
aspects of critical thinking are being measured (Lorencova et al., 2019), lack of quality assessment
strategies and difficulty in designing them (Distler, 2007; Haynes et al., 2016; Liu et al., 2014).

There are also concerns about the limited use of standardised tests for assessing critical thinking (Huber
& Kuncel, 2016, Karbalael, 2012; Lai, 2011), due to their focus on testing of cognitive skills and abilities
(Bensley & Murtagh, 2012; Krupat et al., 2011) and the marginalisation of dispositions. In addition, while
standardised tests are considered to be more valid and reliable (Bensley & Murtagh, 2012; Ten Dam &
Volman, 2004), they are highly variable in their focus and format (Ku, 2009, in Lai, 2011, p.38) and in their
assessment of critical thinking out of the context of student learning (Ten Dam & Volman, 2004). The
disconnection between the teaching and the assessment of critical thinking is problematic (Haynes et al.,
2016) because it reflects the dominance of the domain-generalist perspective in standardised tests that relies
on everyday experience (Lai, 2011; Nygren, et al., 2019). Standardised tests are therefore limited because
they fail to support assessment of critical thinking within domains (Huber & Kuncel, 2016, Thonney,
Montgomery, 2019). The lack of investment in the development of domain-specific instruments may be
explained by the fact that a generic conception of critical thinking is easier to test (Nygren, et al., 2019) as
well as the lack of clarity about the relationship between domain-general and domain-specific learning
outcomes (Lorencova et al., 2019).

CONCLUSION

This paper presents a proposed change strategy designed to support the incorporation of critical thinking
in teacher education, through the identification of key and broad elements to provide guidance to teacher
education providers. Central to this change strategy are four key strategic priorities: conceptualisation of
critical thinking as professional practice; development of a whole of teacher education program approach
to intervention; building capacity for effective implementation of intervention; and development of an
evidence base to inform continuous improvement.

The proposed changed strategy provides a wholistic basis for taking a thoughtful response to the
complex problem of how best to incorporate critical thinking in teacher education. This paper addresses a
gap in the research literature and is responsive to the demand for improving teacher quality, the

Journal of Higher Education Theory and Practice Vol. 21(5) 2021 35



effectiveness and impact of teacher education programs and the advancement of the teaching profession. It
encourages teacher education providers to test and evaluate this change strategy.

Moreover, further research is recommended extending the predominance of research studies on critical
thinking that has focussed on instructional classroom strategies (Ten Dam and Volman, 2004) to include
more focus on: the evaluation of critical thinking interventions (Karbalael, 2012; Ten Dam and Volman,
2004; Tiruneh et al., 2018) and professional learning initiatives for teaching staff (Haberlin, 2018; Janssen,
2019); assessment of both critical thinking skills and dispositions (Mpofu & Maphalala, 2017; Puig et al.,
2019); the transfer of learning (Janssen, 2019; Lorencova et al., 2019) and the design of effective learning
environments (Ten Dam & Volman, 2004).
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