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INTRODUCTION

This research investigates the impact of a focused intervention on implementing Cognitively Challenging Tasks
(CCTs) in Irish primary mathematics classrooms. CCTs are a signature pedagogical practice recommended by
the revised Primary Mathematics Curriculum (NCCA, 2023) for deepening children's conceptual
understanding. Employing a mixed-methods design, the study analysed qualitative data from teacher surveys
and reflections to capture perspectives on CCTs and the necessary support systems. Key findings indicate that
successful integration relies heavily on sustained professional development (CPD), effective communication,
and access to concrete teaching resources. Teachers also highlighted the importance of collaborative training
and a structured support network involving school leadership and policy guidance. The research underscores
that both practical and institutional support are crucial for meaningful curriculum implementation, in the
context of curricular change. Understanding teacher perceptions and experiences regarding CCTs is vital for
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policymakers and educational leaders aiming to ensure the curriculum is meaningfully implemented and
children’s learning is enriched.

The introduction of a new primary curriculum framework (PCF) in 2023 represented a landmark moment in
Irish primary education, explicitly focusing on developing key competencies for 21st-century learners. The
first curriculum based on the framework was the primary mathematics curriculum (PMC), which was
published in September 2023. To provide ‘quality mathematical learning experiences’ (NCCA, 2023b, p. 26),
and promote deep, higher-order learning, the PMC recommends using five key pedagogical practices: Using
cognitively challenging tasks, Encouraging playfulness, Emphasising mathematical modelling, Promoting
maths talk and Fostering productive disposition.

FIGURE 1: Five Key Pedagogical Practices for the Classroom (NCCA, 2023b, p. 26)

Fostering
productive
disposition

These practices should influence all decisions that teachers make in relation to the learning, teaching, and
assessment of mathematics.

Central to one of these practices are cognitively challenging tasks (CCTs), which are characterised by their
complexity, ambiguity, and demand for higher-order thinking (McCormick, 2016; Powell et al., 2009).
Research suggests that CCTs offer meaningful learning experiences that transcend rote memorisation and
procedural knowledge (Smith & Stein, 1998). While research has documented the benefits of CCTs (Anthony
& Walshaw, 2009; Bardy et al., 2021; Doyle, 1988; Ibrahim & Widodo, 2020; Maher, 2005; Powell et al., 2009;
Rahayuningsih et al., 2021; Silver & Cai, 1996; Stohlmann et al., 2018; Tanjung et al., 2020; Wijaya, 2018; Yee,
2002), less attention has been paid to teachers' perspectives on the use of CCTs in instructional practice.
Therefore, the current research aims to investigate teachers’ attitudes towards this curricular change and
their knowledge and understanding of CCTs. The study design involves investigating in-service teachers’
current understanding, followed by an intervention where participants are exposed to CCTs. Subsequently,
their perspectives are re-investigated to determine if the intervention improved their understanding and
capability for implementation.
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e The research seeks to identify factors that lead to effective curricular implementation, in the context
of curricular change, resulting in improved learner outcomes. This focus leads to the research
guestion: “How does a focused intervention impact teachers’ implementation of cognitively
challenging tasks in a primary classroom?”.

CONCEPTUAL FRAMEWORK

The conceptual framework for this research was adapted from Koellner et al. (2023), which explored
instructional change following a year-long professional development (PD) program. This research is based on
a specified professional development intervention, which contrasts with adaptive models by using specific
materials (CCTs, based on a particular strand, strand unit, and learning outcome of the mathematics
curriculum). The intervention focuses on the power of discussing and analysing CCTs to implement them in
the first instance, given that ‘using cognitively challenging tasks’ is a key pedagogical practice on the revised
primary mathematics curriculum. The problem of practice addressed in this research was the introduction of
a newly revised curriculum. By highlighting the many benefits CCTs offer children (Anthony & Walshaw, 2009;
Bardy et al., 2021; Doyle, 1988; Henningsen & Stein, 1997; Ibrahim & Widodo, 2020; Maher, 2005; Powell et
al., 2009; Rahayuningsih et al., 2021; Silver & Cai, 1996; Stohlmann et al., 2018; Tanjung et al., 2020; Wijaya,
2018; Yee, 2002), the research aimed to influence teachers' desire and understanding to make instructional
changes in the classroom.

LITERATURE REVIEW

The Government of Ireland published a revised primary mathematics curriculum for primary and special
schools in 2023, placing it within a new Primary Curriculum Framework (PCF). The curriculum’s framework
underlines the importance of ‘interesting, relevant and appropriately challenging experiences’ (NCCA, 2023a,
p. 3). The shift was necessitated by years of research, including a 2005 curricular evaluation which
highlighted an ‘over-reliance on traditional textbook approaches’ that inhibited the development of specific
problem-solving skills (Department of Education and Science, 2005, p.29). Irish children have
underperformed in national and international assessments such as National Assessments of Mathematics and
English Reading (NAMER) and Trends in International Maths and Science Study (TIMSS) (Eivers et al., 2010;
Mullis et al., 2012). Consequently, the NCCA commissioned several reports (2014, 2016, 2018) that advised
an extensive curriculum review. In Research Report No. 17, Dunphy et al. (2014) highlight the increasing
awareness and knowledge surrounding how children learn mathematics; they similarly argue that 21°-
century society provides the context for curricular change, noting ‘the multicultural nature of children’s
learning environments, the ever-growing presence of technology in all aspects of children’s lives, concerns
about children’s mathematical achievements and attitudes, and an economy in which mathematical
knowledge is increasingly valued’ (p. 128). The PMC ‘presents a fresh vision for children’s mathematical
learning that is characterised by playfulness, creativity, challenge, risk-taking, collaboration and opportunities
for reasoning and solving real-life problems’ (NCCA, 2023c). It promotes five key pedagogical practices
supported by research: Using cognitively challenging tasks, Encouraging playfulness, Emphasising
mathematical modeling, Promoting maths talk and Fostering productive disposition.
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Doyle (1988) writes that ‘the cognitive level of an academic task refers to the cognitive processes students
are required to use in accomplishing it’ (p. 170). Cognitive demand thus assesses the level of demand that a
task places on a child, cognitively speaking. This demand ranges from lower-level tasks like memorisation
(reciting tables) to higher-level demands (doing mathematics), which require ‘complex and non-algorithmic
thinking’ (e.g., solving a rich and engaging problem). See figure 2 below

FIGURE 2: Characteristics of mathematical instructional tasks (Smith & Stein, 1998, p. 348)

Levels of Demands

Lowerdevel demands (memorization)

* Involve either reproducing previously learned facts, rules, formulas, or definitions or committing facts, rules, for-
mulas or definitions to memory

* Cannot be solved using procedures because a procedure does not exist or because the time frame in which the
tazk iz being eompleted is too short to use a procedure

* Are not ambiguous. Such tasks involve the exact reproduction of previously seen material, and what is to be re-
produced is clearly and directly stated.

s Have no connection to the concepts or meaning that underlie the facts, rules, formulas, or definitions being
learned or reproduced

Lowerdevel demands (procedures without connections):

» Are algorithmic. Use of the procedure either is specifically called for or is evident from prior instruction, experi-
ence, or placement of the task.

* Require limited cognitive demand for successful completion. Little ambiguity exists about what needs to be
done and how to do it.

» Have no connection to the concepts or meaning that underlie the procedure being used

* Are focused on producing correct answers instead of on developing mathematical understanding

* Require no explanations or explanations that focus solely on describing the procedure that was used

Higherlevel demands (procedures with connections):

* Focus students’ attention on the use of procedures for the purpose of developing deeper levels of understanding
of mathematical concepts and ideas

* Suggest explicitly or implicitly pathways to follow that are broad general procedures that have close connections
to underlying conceptual ideas as opposed to narrow algorithms that are opaque with respect to underlying
concepls

* Usually are represented in multiple ways, such as visual diagrams, manipulatives, symbols, and problem situa-
tions. Making eonnections among multiple representations helps develop meaning.

* Require some degree of cognitive effort. Although general procedures may be followed, they cannot be followed
mindlessly. Students need to engage with conceptual ideas that underlie the procedures to complete the task
successiully and that develop understanding.

Higherlevel demands (doing mathematies):

» Require complex and nonalgorithmic thinking—a predictable, well-rehearsed approach or pathway is not explic-
itly suggested by the task, task instructions, or a worked-out example.

* Require students to explore and understand the nature of mathematical concepts, processes, or relationships

* Demand self-monitoring or selfregulation of one’s own cognitive processes

» Require students to access relevant knowledge and experiences and make appropriate use of them in working
through the task

* Require students to analyze the task and actively examine task constraints that may limit possible solution
strategies and solutions

» Require considerable cognitive effort and may involve some level of anxiety for the student because of the un-
predictable nature of the solution process required

These characteristics are derived from the work of Doyle on academic tasks (1988) and Reanick on highelevel-thinking skills (1957), the Profes-

sivual Standards for Teaching Mathematte: (NCTM 1991), and the examination and categorization of hundreds of tasks used in QUASAR class-
rooms (Stein, Grover, and Henningsen 1996; Stein, Lane, and Silver 1996).
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A CCT must be within a child’s zone of proximal development (Vygotsky, 1978, p. 86) but just beyond their
current knowledge to provide a challenge (Anthony & Walshaw, 2009; Bardy et al., 2021).

Many researchers define CCTs as tasks that offer various solutions and solution pathways, which makes them
open by design (Anderson, 1996; Anthony & Walshaw, 2009; Bardy et al., 2021; Wijaya, 2018). They are often
ambiguous and unclear, which makes them ‘intriguing’ and encourages flexible thinking (Hong & Choi, 2019,
p. 4). CCTs typically feature low thresholds, allowing all children entry points, and high ceilings, enabling
teachers to extend higher-achieving children using the same task (Nrich, 2013). CCTs are more engaging
when they involve familiar, relevant contexts (Anthony & Walshaw, 2009; O’Shea, 2010), resulting in
substantial discussion, which leads to a deeper analysis of the problems and the use of various strategies
(Anthony & Walshaw, 2009).

CCTs provide extensive benefits to children, including developing creativity and critical thinking (Anthony &
Walshaw, 2009; Bardy et al., 2021; Doyle, 1988; Henningsen & Stein, 1997; Ibrahim & Widodo, 2020; Maher,
2005; Powell et al., 2009; Rahayuningsih et al., 2021; Silver & Cai, 1996; Stohlmann et al., 2018; Tanjung et
al., 2020; Wijaya, 2018; Yee, 2002). High levels of cognitive demand are associated with the ‘highest learning
gains on a mathematics-performance assessment’ (Smith & Stein, 1998, p.344). CCTs also enhance
collaboration and communication skills, as children discuss strategies and defend their logic (Dooley et al.,
2014; Powell et al., 2009; Stohlmann et al., 2018). By working deeply on CCTs, children access mathematics
at a more meaningful level, ensuring they remember how they solved the problem (Maher, 2005). The
inclusive, open-ended design of CCTs benefits all learners level (Anthony & Walshaw, 2009; Bardy et al.,
2021; Blémeke et al., 2006; Boaler & Greeno, 2000; Lambert & Stylianou, 2013; Powell et al., 2009; Wijaya,
2018).

The achievement gap between boys and girls has been shown to reduce in environments employing open-
ended, project-based methodologies. where girls also report higher confidence and enjoyment (Boaler,
2002). Furthermore, all children achieved ‘significantly higher grades than the students at the more
procedural school’ (p. 133). CCTs are also required to develop mathematical proficiency (Dooley et al, 2014),
and evidence shows that facts and computation can be mastered through the process of problem-solving
(Hong & Choi, 2019; Van de Walle et al., 2014)

Many children welcome and enjoy challenging tasks (Fitzpatrick et al., 2023; Russo & Minas, 2020). Research
indicates that engagement with open-ended, challenging problems improves children's mindsets, which is
pivotal since a growth mindset can lead to higher achievement (Stohlmann et al., 2018). Conversely,
classrooms without CCTs risk children focusing solely on procedures rather than justification and reasoning,
leading to an inflexible understanding of mathematics and compromising their ability to solve unforeseen
real-world problems (McCormick, 2016).

FACTORS AFFECTING CURRICULUM IMPLEMENTATION

Implementing pedagogical change, such as the introduction of CCTs, faces hurdles, particularly concerning
the gap between the ‘intended’ curriculum (the policy) and the ‘implemented’ curriculum (teachers' practice)
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(Kilpatrick, 2009). This gap occurs if educators ‘soften, select and modify’ changes to fit the school system
(Cuban, 1992, p. 232), or if the new curriculum's principles conflict with teachers’ attitudes and beliefs
(Hiebert, 2013; Stipek et al., 2001). Teachers with traditional beliefs often report less confidence and
enjoyment in mathematics, leading them to rely on familiar traditional procedures and textbooks (Stipek et
al., 2001). This challenge is intensified by the shift in the Irish curriculum from a prescriptive, detailed format
to a flexible, outcome-based curriculum, which requires teachers to adopt a more active role in shaping the
curriculum (Walsh, 2023).

Bridging this implementation gap requires extensive support and sustained collaboration among
stakeholders. It is crucial that teachers’ professional expertise is recognised and their concerns are addressed
(Handal & Herrington, 2003; Leavy et al., 2017; Walsh, 2023) to ensure ‘sustainable and meaningful changes
in beliefs, attitudes, and practices’ (Walsh, 2023, p.13). Enhancing teachers’ mathematical content
knowledge and pedagogical understanding is also critical (Ball et al.,, 2008; Bingolbali et al., 2008;
Charalambous & Philippou, 2010; Johnson et al., 2019; Prendergast & Treacy, 2018), as stronger knowledge
bases enhance efficacy and encourage more innovative teaching approaches (Maasepp & Bobis, 2015). This
could be achieved through high-quality, long-term, systematic, and sustained Continuing Professional
Development (CPD) which is required to support teachers through reforms (Ahl et al., 2023; Johnson et al.,
2019; Orafi & Borg, 2009; Prendergast & Treacy, 2018; Taguma & Barrera, 2019). Effective CPD should focus
on subject matter content, involve active learning (e.g., observing, reviewing student work), and maintain
coherence with teachers' existing beliefs and school policies (Desimone, 2009). Collaborative models, such as
Lesson Study, embody many successful CPD characteristics, encouraging teachers to reflect on their practices
and gain insights into children’s experiences (Murata, 2011; Ni Shuilleabhain, 2015).

Access to appropriate resources, including digital tools, videos and concrete materials is key (Burke, 2014;
Taguma & Barrera, 2019). However, resources alone will not ensure effective implementation without ‘in-
depth training on how to make sense of those resources (Cohen & Hill, 2001; Penuel et al., 2008; Rogan &
Aldous, 2005)" (Taguma & Barrera, 2019, p. 18). Finally, school leadership plays a pivotal role by allocating
formal time for implementation support, facilitating discussions where challenges can be addressed, and
promoting teacher agency and reflection (Chapman et al. ,2018; Coburn and Russell, 2008; Coffey 2021;
Stringfield et al., 1998). Together, these factors highlight that successful implementation of CCTs depends on
coherent, well-supported systems that address beliefs, knowledge, resources, and leadership
simultaneously.

This literature review has identified key themes related to CCTs, teachers’ responses to curricular change,
and factors influencing curriculum implementation. It establishes that CCTs are a powerful pedagogical
practice with significant potential, though their introduction within a revised curriculum presents challenges
for teachers. Given the importance of high-quality, sustained support in enabling effective implementation,
this research examines the impact of a focused intervention on teachers’ implementation of CCTs in an Irish
primary classroom.
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METHODOLOGY

The study is a qualitative investigation into how a focused intervention impacts teachers’ implementation of
CCTs in a primary classroom. This approach allowed the researcher to gain a comprehensive understanding
of the complexities of the human experience (Merriam & Grenier, 2019), unlike quantitative research which
focuses on statistical data (Bogdan & Biklen, 1997). The intervention was a face-to-face workshop of one-
hour duration. The learning goals of the intervention were as follows:

e To explore and discuss cognitive demand using Smith and Stein’s (1998) characteristics of
mathematical instructional tasks framework.

e To examine ‘using cognitively challenging tasks’ as a key pedagogical practice, as outlined in the
primary mathematics curriculum and by the NCCA.

e To investigate how participants can promote CCTs in the classroom.
e To identify key features of CCTs to enable participants to evaluate tasks for classroom use.

e To discuss and analyse suitable CCTs for a learning experience that works towards the learning
outcome for money in the Stage 4 classes: ‘Solve and pose practical tasks to investigate and make
informed judgements about transactions and financial plans’ (NCCA, 2023b, p. 21).

e To share websites where participants can source suitable CCTs.

Four CCTs were then shared and analysed for cognitive challenge: Which would you rather? (Nrich, 2024a)
How much did it cost? (Nrich, 2024b), The Sweet Shop (Nrich, 2024c) and a budgeting task for feeding a
family for the week using supermarket brochures (e.g., Lidl or Aldi). The workshop was planned based on
Desimone’s (2009) critical components of effective professional development. This included ensuring a
content focus (cognitive demand and CCTs for money), active learning (participants engaging in CCTs), and
coherence (alignment with the revised primary mathematics curriculum).

SAMPLING SELECTION

Convenience sampling was used to recruit four Stage 4 teachers in County Mayo. Participants were given the
option of choosing their own pseudonyms (Heaton, 2022; Wang et al., 2024). The following pseudonyms
were chosen, Eoin, Blaze, Adam, and John. The potential for a power differential due to the researcher’s role
as a PLL with Oide was addressed by reinforcing voluntary participation and the right to withdraw.

DATA COLLECTION

The study employed a combination of mixed questionnaires and participant reflections to facilitate
triangulation (Lincoln & Guba, 1985). These mixed questionnaires, which were administered immediately
before and after the workshop, utilised both multiple-choice questions for demographics and open-ended
questions to capture valuable opinions and beliefs, allowing participants to have an authentic voice (Cohen
et al., 2017). Comparing the pre- and post-workshop questionnaire results was beneficial in measuring the
effectiveness of the intervention
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DATA ANALYSIS

Data analysis was conducted using Thematic Analysis (Braun & Clarke, 2006), involving a six-stage iterative
model. This process identified seven core themes as outlined in Figure 3.

FIGURE 3: Overview of Research Themes

THEMES

PEDAGOGICAL MATHEMATICAL

CPD INCLUSION TEACHER MINDSET
EESOURCES PRACTICES CEUSIO PROFICIENCY
CPD Resources Modeling Inclusion Conceptual Positive Attitude
Understanding
Training Tasks Playfulness Engagement Making Open Mind
Connections
Communication Examples Maths Talk Change in
it Behaviour
Support Funding Productive
Disposition
Concrete )
Resources Creativity

The study noted limitations, including the small, unrepresentative sample and limited duration. Reliability
and validity were supported by anonymising questionnaires and using data triangulation (Lincoln & Guba,
1985).

FINDINGS & DISCUSSION

The research findings examine how a focused intervention impacted four teachers’ implementation of CCTs
in a primary classroom, based on thematic analysis of questionnaire data and participant reflections. Six
main themes/sub-themes are discussed: Continuing Professional Development (CPD), Communication,
Resources, Pedagogical Practices, Inclusion, and Teacher Mindset.

CONTINUING PROFESSIONAL DEVELOPMENT (CPD)

A significant finding was the necessity for support and resources to facilitate curricular change. Before the
intervention, one participant, Blaze, cited ‘lack of knowledge’ as a challenge when using CCTs, suggesting a
need for support in implementation or content knowledge. All four participants identified ‘Good training’/
‘training,’ ‘practical workshops,” and ‘CPD’ as crucial supports. Adam specifically requested a ‘training day...
mentoring,’ highlighting the strong desire among teachers for support in adopting new pedagogies.
Furthermore, Adam stated that ‘good communication and support’ influence the success of curricular
changes in his school, whether provided at a macro level (e.g., NCCA and Oide) or within the school (e.g.,
leadership or staff communication). This finding aligns with literature emphasizing the need for extensive,
long-term, systematic, and sustained support to nurture successful curriculum implementation (Ahl et al.,
2023; Johnson et al., 2019; King, 2016; Orafi & Borg, 2009; Prendergast & Treacy, 2018; Taguma & Barrera,

24



R 2

S W
N = )
STUDENT TEACHER
EDUCATIONAL RESEARCH

(@24 Student Teacher Educational Research e-Journal,
E R Volume 7, 2026, pp 17-33. ISSN: 2712-0201
[www.ster.ie]

2019). 'Lack of knowledge' was cited as a pre-intervention obstacle to using CCTs, underscoring the necessity
of high-quality CPD and training (NCCA, 2016). To maximize teacher learning, CPD design should prioritise
active participation (Ayvaz-Tuncel & Cobanoglu, 2018) and should be clearly communicated (NCCA, 2016).
Experienced, knowledgeable facilitators are crucial in supporting teachers as they grapple with curricular
change (Ayvaz-Tuncel & Cobanoglu, 2018; Maasepp & Bobis, 2015). Critical components of such CPD are
content focus, active learning, coherence, duration, and collective participation, as described by Desimone
(2009). CPD that balances theory, pedagogical knowledge, and practical ideas is essential (Cordingley et al.,
2015). Lesson Study is noted as a model of CPD proven in an Irish context (Ni Shuilleabhain, 2015) to
facilitate curriculum implementation, offering benefits such as teacher reflection and collaboration (Lewis et
al., 2009; Murata, 2011; Ni Shuilleabhain, 2015).

Following the intervention, all participants reported positive attitudes towards CCTs, reflecting a favourable
outcome given that these attitudes impact mathematics teaching (Charalambous & Philippou, 2010;
Fennema et al., 1990). Furthermore, participant reflection data implied that teachers had changed their
practice, demonstrating a shift from the intended curriculum to the implemented curriculum (Kilpatrick,
2009). However, given the short-term nature and small sampling size, the outcomes of the intervention
would not necessarily apply to the larger population of teachers or guarantee a long-term impact,
underscoring the importance of sustained support.

COMMUNICATION

The success of curricular changes is significantly influenced by ‘good communication and support' (Adam).
Whether communication comes from a facilitator (Ayvaz-Tuncel & Cobanoglu, 2018), school leadership
(Taguma & Barrera, 2019), or teaching staff (Coburn & Russell, 2008; King et al., 2023), clarity is repeatedly
called for to ensure there is no uncertainty regarding how an intended curriculum should be implemented.
School leaders must also clearly outline expectations to teachers and provide time for reflection on CPD to
effectively impact teacher practices implemented (Chan, 2010; Chapman et al., 2018; Priestley et al., 2014;
Simmons & Maclean, 2018).

RESOURCES

The need for resources was consistently highlighted by all participants, including tasks, examples, concrete
materials, and funding. Participants mentioned challenges in 'sourcing relevant hands-on materials' and
locating suitable CCTs generally. Eoin specifically requested ‘kinaesthetic materials’. While research supports
the benefits of concrete materials in mathematics, their mere presence does not imply mathematical
understanding. Instead, effectiveness depends on the context and how children use them to communicate
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their strategies (Sarama & Clements, 2016).

On a positive note, participants reported that the most valuable aspect of the intervention was the practical
element, referencing the ‘examples of CCTs’ and ‘the nrich lesson starters’. These comments align with
research highlighting teachers' requests for sufficient resources to minimise textbook dependency (NCCA,
2018). Ample resource provision is considered essential to avoid over-dependence on textbooks (Boaler,
1998; Dooley et al., 2014; Fitzpatrick et al., 2023; NCCA, 2018). Nonetheless, it is crucial to note Taguma and
Barrera’s (2019) warning that resources without training will not suffice. CPD can guide teachers to ensure
that they make informed decisions regarding CCT selection, analysis, and implementation (Bardy et al., 2021;
Chapman, 2013; Charalambous et al., 2023; Hammer & Ufer, 2023). In addition, the NCCA (2021) states that
selecting tasks (as part of a learning experience) should be preceded by invisible preparation.

Funding for math supplies was mentioned as crucial, but like resources, funding alone will not automatically
determine implementation; how the money is used is of greater significance (Cohen & Ball, 2001). Digital
resources, many of which are freely available (such as Amplify Polypad or virtual manipulatives, e.g., Didax),
can be accessed without schools spending money. If funding is sought for digital resources, teachers must
thoroughly evaluate them to ensure they effectively support learning outcomes, otherwise, they risk making
uninformed choices and potentially wasting funding (Marcus-Quinn et al., 2019).

PEDAGOGICAL PRACTICES

The intervention appears to have enriched participants’ knowledge of CCTs and facilitated the use of other
key pedagogical practices. Participants looked upon CCTs very favourably, anticipating that children would be
‘more engaged’ (Adam, John) and that CCTs would build ‘confidence’ (Blaze).

Reflections confirmed that CCTs facilitated the practices:

e Fostering a Productive Disposition: Participants repeatedly referred to this aspect in their reflections.
Participants observed that children enjoyed the tasks because there wasn’t just one right answer.
Participants similarly observed that children saw the real-life value of maths (Anthony & Walshaw,
2009; Boaler, 2015; McCormick, 2016; NCCA, 2023b; O’Shea, 2010).

e Maths Talk: CCTs promoted discussion, with Adam reporting ‘a lot of good chat’ and John noting ‘lots
of discussions’. This finding is echoed by research, which emphasises how CCTs promote collaboration
and communication (Dooley et al., 2014; Powell et al., 2009; Stohlmann et al., 2018). However, the
mere use of maths talk does not guarantee successful outcomes. Teachers may unintentionally reduce
the cognitive demand of tasks through insufficient questioning (Charalambous et al.,, 2023;
Henningsen & Stein, 1997; Hong & Choi, 2019). Teachers may require support to maintain cognitive
demand during tasks, particularly in analysing mathematical questions to distinguish between
"effective and ineffective" questions that will maximize pupil learning outcomes (McCarthy et al.,
2016, p. 80).

e CCT Features: Participants described CCTs they used that featured no clear solution pathway and
more than one correct answer (Blaze, Adam, John), correlating with the features discussed during the
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intervention. This may suggest that the intervention enriched the participants' knowledge of CCTs and
their features, which could support them in critically analysing tasks before using them in the
classroom (Hammer & Ufer, 2023).

INCLUSION

Regarding inclusion, while one participant initially noted that ‘weaker children took a back seat’(Blaze),
reflections showed CCTs could be inclusive, particularly when children were placed in mixed-ability groups.
Adam used task constraints to extend higher-achieving pupils, demonstrating how the open-ended nature of
CCTs makes them inclusive and provides an entry point for all children (Anthony & Walshaw, 2009; Bardy et
al., 2021; Blomeke et al., 2006; Boaler & Greeno, 2000; Lambert & Stylianou, 2013; Powell et al., 2009;
Wijaya, 2018). However, Blaze still expressed concerns about extending higher achievers and considered
grouping by ability next time, despite research strongly underlining the benefits of mixed-ability grouping.
Mixed-ability groups enable discussion and collaboration, allowing children to deepen their understanding by
exposure to the strategies of others (Anthony & Walshaw, 2009; Boaler, 2015; Clarke, 2021; Webel et al.,
2021).

TEACHER MINDSET

The intervention resulted in a positive shift in teacher mindset. Prior to the intervention, John noted the
need for staff ‘buy-in” and a ‘move away from books as the be-all and end-all’. This opinion is supported by
evidence which suggests an over-reliance on textbooks at the expense of rich problem-solving (Boaler, 1998;
Department of Education and Science, 2005; Dunphy et al., 2014). Post-intervention, all participants who
shared reflections reported positive opinions and a clear desire to continue using CCTs. This outcome
demonstrates the successful implementation of CCTs and a willingness to move from the intended to the
implemented curriculum (Kilpatrick, 2009). John decided to try a CCT ‘to get away from using the workbook’
by using bus and train timetables. This resulted in children who were ‘very engaged and seemed to enjoy it
more than dealing with a page of problems in a book’ (John). This is underscored by children’s criticism of
textbooks (Fitzpatrick et al., 2023), which could impact their mindset towards mathematics. Ultimately,
teachers' ability to reduce their reliance on textbooks depends critically on the long-term provision of a
substantial quantity of accessible alternatives (Burke, 2014; NCCA, 2018), a role which Oide plays. Finally,
closed questions indicated high levels of satisfaction with the intervention's role in increasing understanding,
explaining benefits, and sharing practical examples of CCTs.

RECOMMENDATIONS

Cognitively Challenging Tasks (CCTs) are a signature pedagogical practice on the primary mathematics
curriculum, offering children rich learning experiences that transcend rote memorisation and procedural
knowledge (Smith & Stein, 1998). Given this curricular shift, this research investigated how a focused
intervention impacted primary teachers’ implementation of CCTs. The findings consistently emphasised the
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SUPPORT

It is recommended that future in-service education be collaborative, combining theory, pedagogical
knowledge, and practical ideas.

Schools might consider adopting Lesson Study as a CPD model in conjunction with Oide.

COMMUNICATION

School leaders are recommended to communicate regularly and effectively regarding implementation
actions and to remind teachers of their responsibility to maintain professional knowledge, as outlined
in The Code of Professional Conduct for Teachers (The Teaching Council, 2016).

School leaders might create a platform for teachers to share learning collaboratively.

Additionally, leaders should remind teachers about NCCA support documents, which help ensure
maths talk is appropriately structured in the classroom to maintain levels of cognitive challenge

EXAMPLES OF CCTS, RESOURCES, AND CONCRETE MATERIALS

Guidance on selecting tasks for specific learning outcomes and critically evaluating tasks for cognitive
demand is considered key. The NCCA and Oide must continue to expand and organise their digital
supports to ensure teachers can access CCTs efficiently.

Support documents regarding ability grouping and task evaluation would provide clarity for teachers.
This is critical to avoid overreliance on textbooks and ensure that children are provided with inclusive,
engaging, and playful learning experiences.

LIMITATIONS OF THE STUDY

The study noted limitations, including a small sample size and the intervention being a limited event that
focused only on the strand unit of money. Given the emphasis in research on sustained support, findings may
differ should an intervention be sustained. A small sampling group participated due to the voluntary nature
of the research; therefore, it cannot be suggested with certainty that the same outcomes would apply to the
larger population of teachers.

FURTHER RESEARCH

Curricular reform is not a regular occurrence, and this period in Irish education therefore presents rich
opportunities for further research on how CPD impacts the implementation of the primary mathematics
curriculum. Further studies that use larger sample sizes and/or focus on other strands/strand units of the
curriculum are recommended.
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