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Reimagining a Framework for Teachers’ Continuous Professional

Development During Curriculum Reform

Effective continued professional development (CPD) is critical in preparing teachers
for implementing curricular changes. Utilising the professional design framework
(Loucks-Horsley et al., 2009) and document analysis, this article presents a developed
framework which identifies school culture, time, choice, and connection to practice as
factors influencing CPD’s success during curriculum reform. The aptly named STiCC
framework aims to help structure CPD to aid teachers in effectively delivering a new
curriculum. Employing Kennedy’s spectrum of CPD models (2014) in parallel with the
STICC framework, we offer approaches to CPD which may be helpful during periods
of change. The discussion points to the application of the STICC framework worldwide

as the necessity for reimagining CPD during curriculum reform exists globally.

Keywords: continued professional development; curricular change; primary

mathematics education

Introduction

Education research has significantly transformed how mathematics is taught within the last
twenty years. Rather than relying on rote memorisation and solving tasks using rigid,
prescribed procedures, research recommends that students develop innovative solutions to
real-world problems using critical thinking skills (National Council of Teachers of
Mathematics, 2014). As a result, countries worldwide are examining and revising their
mathematics curriculums to keep up with current best practices to impact students’
achievement positively (Australian Curriculum Assessment and Reporting Authority, 2022;
Ministry of Education, 2020; Sarakar, 2008). Ireland is no exception, as in the last ten years,
the National Council for Curriculum and Assessment (NCCA) has been developing a Draft
Primary Mathematics Curriculum (DPMC) that will be fully implemented in schools by 2024
(O'Connor, 2023). As the DPMC edges closer to being utilised, teachers must receive

adequate support to help enact the curriculum as intended.



Continued professional development (CPD) can allow teachers to obtain the
necessary knowledge and skills to implement a new curriculum successfully. Although CPD
is often identified as a component of any successful education system (Borko, 2004), it is
imperative during curriculum reform (Broadhead, 2001; Du Plessis, 2013). However,
expecting teachers to learn and teach a new curriculum while undertaking CPD comes with
challenges. If adequate CPD is not offered during curriculum reform, the enacted and
intended curriculums may look quite different (Prendergast & Treacy, 2018). As a result,
CPD offered during curriculum reform may look different from traditional professional
learning experiences. Understanding which components of CPD are essential to focus on
when a new curriculum is adopted is a critical first step.

This paper proposes a CPD framework to use during curriculum reform. The
framework aims to aid in creating a foundation for structuring CPD that supports teachers to
shift their pedagogical approaches, learn new content knowledge, and understand theories
underpinning the changes to teaching and learning, all while implementing a new curriculum.
Our framework pinpoints characteristics of effective CPD essential to prioritise during
curriculum reform. We present our framework in the context of the change occurring in
Ireland’s Primary Mathematics Curriculum. However, the proposed framework is built
around what is known about effective CPD while examining it through the lens of curriculum
reform. Therefore, our suggested framework may apply to subject areas other than
mathematics experiencing periods of change. In addition, the framework has the potential to
be useful outside Ireland, as many countries are finding it necessary to reform curriculums to

prepare students for the 21% century.

Background

Due to the advancements in mathematics education research and identified concerns with



Ireland’s 1999 Primary Mathematics Curriculum (PMC) (Burke, 2014; Dooley et al., 2014;
National Council of Curriculum and Assessment, 2016; NCCA, 2005; Perkins, 2020), the
NCCA recognised the urgency of redeveloping the curriculum to adequately prepare students
for life in the rapidly developing 21% century (National Council of Curriculum and
Assessment, 2016). Although the mathematics content taught to students is relatively
unchanged, how it is taught and assessed vastly differs between the PMC and the DPMC
(National Council of Curriculum and Assessment, 2022). Understanding how enormous these
changes are is significant as it signals the need for effective CPD during periods of

curriculum reform.

Curriculum Aims and Goals

Although the mathematical skills and concepts remain relatively unchanged in the DPMC,
how mathematics is taught, and students learn are quite different. While the PMC curriculum
encourages students to develop problem-solving skills, use mathematical language, and
develop an appreciation for mathematics, it emphasises learning procedures and memorising
facts and formulas (NCCA, 1999). The DPMC instead focuses on a deeper understanding of
mathematics and on mathematical proficiency, which aims to develop students holistically as
mathematicians (National Council of Curriculum and Assessment, 2022). The DPMC
identifies procedural fluency as necessary while emphasising higher-order thinking skills
such as strategic competence, adaptive reasoning, productive disposition, and conceptual
understanding (National Council of Curriculum and Assessment, 2022). The critical
difference between the two curriculums is the DPMC’s priority on these higher-order
thinking skills, which are invaluable for students to learn.

The DPMC also prioritises students as individual learners, requiring teachers to adapt

instruction to meet the needs of each student. While the PMC has specific goals for students



at each grade level (NCCA, 1999), the DPMC takes a different approach. Instead, teachers
are encouraged to recognise that each student will be on a distinct learning path and are
provided with 2-year learning outcomes as a guide for instruction (National Council of
Curriculum and Assessment, 2022). The learning outcomes focus on the big ideas in teaching
mathematics rather than particular learning targets, as seen in the 1999 curriculum.

The aims of the DPMC were developed in reaction to education research (National
Council of Curriculum and Assessment, 2016). Therefore, Ireland is not alone in their
endeavour, as countries worldwide are also enhancing their curriculums. In the United
Kingdom, the mathematics curriculum, updated in 2021, focuses on students being able to
solve complex problems by reasoning mathematically through developed higher-order
thinking skills and being adaptable in how problems are solved (Department for Education,
2021). The Australian Curriculum, to be taught from 2023, aims for students to grow into
mathematicians who can confidently persevere through real-world scenarios and
communicate findings to others in all subjects (Australian Curriculum Assessment and
Reporting Authority, 2022). As curriculums evolve their aims and goals, it is inevitable that
how the content is taught also transforms, and teachers must have the skills to do so

effectively.

Pedagogical Shifts

As a curriculum’s aims evolve, the pedagogical approaches recommended for teachers to
employ also change. Ireland’s 1999 PMC encourages a constructivist approach to teaching
mathematics, emphasising guided discussion and hands-on approaches to learning
mathematics (NCCA, 1999). Unfortunately, the constructivist approach to teaching was
poorly implemented for reasons such as a dependency on textbooks and undeveloped skillsets

in teachers (National Council of Curriculum and Assessment, 2016; O’Shea & Leavy, 2013).



The DPMC still posits that constructivist teaching approaches should be the focus but
expands upon how this should look in a classroom. The DPMC sets forth five critical
pedagogical practices essential to enacting the curriculum: using cognitively challenging
tasks, using formative assessment, emphasising mathematical modelling, fostering productive
disposition, and promoting maths talk (National Council of Curriculum and Assessment,
2022). These pedagogical practices are complex skills that the DPMC states should be
integrated into everyday mathematics lessons. Teachers will most likely need to adjust their
approach to teaching and change their expectations of what students will know and be able to
do when learning. Table 1 provides an overview of the pedagogical approaches the DPMC

asserts are critical to teaching mathematics effectively, along with examples of what these

look like in practice.

Table 1. Draft Primary Mathematics Curriculum’s Five Core Pedagogical Practices

Pedagogical Practice

Aim

Student Goals

Teacher Goals

Fostering productive
disposition

Emphasising
Mathematical
Modeling

Using Cognitively
Challenging Tasks

Promoting Maths Talk

Increasing positive
attitudes toward
learning and doing
mathematics

Placing importance on
conceptual
understanding, flexible
approaches to solving,
and innovation rather
than just on correct
solutions.

Provide all students, no
matter their ability
level, the opportunity
to engage with rich
mathematics tasks to
develop higher-order
thinking skills.

Students deepen their
understanding of
mathematics by
communicating with
peers and teachers.

Persevere through
challenging tasks,
value mistakes, and
develop an enthusiasm
for mathematics.

Solve tasks using
chosen methods, apply
learning to new
scenarios, and compare
and contrast methods

Value productive
struggle as part of
doing mathematics,
engage in real-world
tasks, use a range of
models to
communicate thinking

Clearly explain their
thinking to others,

learn from the thinking
of others, and link prior
knowledge to new
concepts

Facilitate collaboration
in mixed-ability
groups, praise effort,
and provide time for
deep thinking

Use questioning to
promote deeper
thinking, incorporate
technology, and allow
time for revisiting ideas

Develop or modify
tasks, allow time for
students to explore
methods for solving,
provide opportunities
for collaboration

Develop a classroom
culture where all
students feel safe
sharing and discussing
ideas, select
appropriate tasks for
fostering



Using Formative
Assessment

Students and teachers
know an individual’s
progress in learning
mathematics and how
to adjust learning to
meet each child’s

Students become
experts in their learning
progress, self and peer-
assess, take increased
responsibility for
learning

conversations, facilitate
discussions

Use a variety of
assessment approaches
rather than only
summative types in
daily lessons, include
students in the

needs. assessment process,
teach students methods

to monitor progress

Note: Developed based on Chapter 6 in the DPMC, which explains five critical pedagogical practices and
guidance for teachers. From Draft Primary Mathematics Curriculum (p. 25-37), by National Council for

Curriculum and Assessment, 2022.

As many of these practices are not the focus of the PMC, teachers may be unfamiliar
with them. In Ireland, primary teachers must incorporate these pedagogies to enact the
curriculum as intended. Unfortunately, short-term solutions are often chosen as teachers are
advised on how to respond to changes in the curriculum rather than developing pedagogical
skills that will serve them long-term (Harford, 2010). Developing teachers' pedagogical skills
must be at the core of curriculum reform. Each pedagogical approach listed in the DPMC is
complex and requires time and space to develop. Teachers unfamiliar with these pedagogies
will need to not only master new skills but also learn the new curriculum, possibly
simultaneously. Teachers will therefore require access to quality CPD to teach the curriculum

as written successfully.

Teacher Agency

A significant shift from the 1999 PMC to the DPMC is the abundance of agency primary
teachers will have in teaching mathematics. The ‘Preparation for Teaching and Learning'
document (DES, 2021) guides teachers in navigating this increased agency. An explanation
of what it means to prepare for teaching and learning, along with a renewed responsibility of
teachers to be knowledgeable in pedagogy, partly achieved from their participation in CPD, is

presented. In alignment with this guidance, an earlier Department of Education document



titled ‘Looking at Our School’ recognises teachers as committed, skilled, and agentic
professionals (Department of Education, 2016). These documents aim to support teachers in
realising the role agency and autonomy play in learning appropriate pedagogies in
preparation for the new curriculum, a tremendous shift for some teachers. A significant
amount of responsibility will be placed upon teachers to direct their professional
development journey as the DPMC is integrated.

Teachers will also see increased agency and autonomy due to the shift to using
learning outcomes to teach mathematics. In the National Literacy and Numeracy Strategy
(Department of Education, 2017), a decision was made at the system level that all primary
and post-primary curricula would become outcomes-based. According to the European
Centre for the Development of VVocational Training, learning outcomes are beneficial because
they provide flexibility to the teacher in how the content is presented based on the student's
needs (2008). This format affords teachers greater autonomy in the classroom. “By making
professional decisions based on a sound knowledge of pedagogy, of content and taking
account of the interests, curiosities and prior learning of the children, teachers exercise their
agency and efficacy” (Department of Education, 2021, p. 9). The call for teachers to guide
instruction based on the needs of students will require changes in teacher practice, such as
less reliance on the structured format of textbooks. Currently, teachers in Ireland state that
textbooks are used daily to help with planning, save time, and guide curriculum completion
(National Council of Curriculum and Assessment, 2016), despite reports that Irish textbooks
fail to cover the entire curriculum (Burke, 2014). This increased autonomy may be
challenging for teachers not accustomed to making extensive decisions to meticulously guide
individual students’ learning progression.

Teachers frequently seek autonomy, stating that it increases job satisfaction and

reduces work-related stress (Pearson & Moomaw, 2005). The DPMC will grant more



autonomy to teachers but will also call for them to develop lesson plans, assessments, and
learning targets based on students’ needs. Irish teachers who have relied on textbooks or
premade lesson plans may be unsure how to direct the learning progression while covering
the entirety of the curriculum. Therefore, teachers may need support through CPD to learn

how to teach mathematics while navigating this increased sense of autonomy.

Examining CPD During Curriculum Reform

Literature continually identifies teachers’ CPD as a critical step to advancing education
(Creemers et al., 2012; A. Hargreaves, 2014). During curriculum reform, CPD is essential as
the expectations of teachers and students will most likely change. Without the skills and
knowledge, teachers risk unintentionally implementing the curriculum incorrectly
(LaChausse et al., 2014). As discussed in the previous section, introducing a new curriculum
may require teachers to adopt new pedagogical approaches. These approaches to teaching
may call into question the philosophical beliefs teachers hold about education (Roehrig &
Kruse, 2005). To ensure teachers effectively make these adjustments, CPD is essential
(Smith, 2015). Therefore, as a new curriculum is introduced, examining how CPD can be
structured is imperative to increase its likelihood of success.

Although the definition of CPD can vary, there is an agreement that its overarching
goals are to increase teachers’ pedagogical skills, beliefs, attitudes, and knowledge to impact
student achievement positively (A. Hargreaves, 2014). Nevertheless, while the aims of CPD
are relatively similar, the pathway to reaching the intended goals can differ. This paper
examines CPD within the context of curriculum reform and cites a significant change in
teachers’ practice as its goal. Therefore, Guskey’s defined goals of CPD were identified as

valuable for guiding our work. Guskey states that CPD should aim to ‘change in the



classroom practices of teachers, change in their attitudes and beliefs, and change in the
learning outcomes of students’ (Thomas R. Guskey, 1999, p. 383).

During times of significant change, such as curriculum reform, those organising CPD
should recognise the large number of adjustments to instruction some teachers may need to
undertake. It is also critical for those designing and facilitating CPD to understand the
characteristics of effective CPD during periods of change. This paper proposes that certain
aspects of CPD should be highlighted as particularly important during curriculum reform. We
have designed a framework we propose as helpful for those developing, facilitating, and

analysing CPD during curriculum reform.

CPD designers need to consider how specific conditions can impact the success of
teacher learning (Loucks-Horsley et al., 2009). Loucks-Horsley et al. (2009) present a
framework for designing CPD in mathematics and science education, showcasing critical
components of effective CPD. The framework from Loucks-Horsley et al. identifies the
capacity for sustainability, making time for professional development, developing leadership,
ensuring equity, building a professional learning culture, garnering public support, and
scaling up as factors of effective CPD (2009). Although none of the issues within the Loucks-
Horsely et al. framework should be ignored, the context in which the CPD is set can
exacerbate some factors' importance (2009). Therefore, when developing our framework, it
was essential to consider which components of effective CPD may be significant during a

new curriculum rollout.

It should be noted that although there is agreement on the importance of CPD, what
makes it effective and the CPD models which produce positive outcomes are sometimes
contradictory (Thomas R Guskey, 2003; M. Kennedy, 2016). It is essential to continue

researching what constitutes effective CPD and the characteristics that may cause success.



We, therefore, set out to first examine what CPD components may be of particular concern
during periods of curriculum reform.

In order to identify the prominent CPD characteristics during curricular change,
research and policy documents (Harford, 2010; Hertz et al., 2022; McMillan et al., 2016;
Murchan et al., 2009) were examined in parallel with Loucks-Horseley et al.’s framework
(2009) to identify commonalities. Based on the work of Bowen (2009), document analysis
was utilised to guide this process, requiring skimming, reading, and iteratively interpreting
documentation to help identify themes. As a result, we identified four themes as critical to
reimagining CPD during curricular changes: choice in CPD, time for CPD, school culture,
and connection between CPD and practice. These themes correlated with three critical issues
identified in the professional development design framework: making time for professional
development, learning culture, and scaling up, as seen in Table 2. Comparing findings from
the document analysis with Loucks-Horsely et al.’s professional development framework
(2009), four central themes of effective CPD during curriculum change were identified, as
seen in Figure 1. School culture, time, choice, and connection to practice are the elements of
the apply named STiCC framework. What follows is a brief overview of each element of the

STiCC framework.

Table 2. Commonalities between document analysis and Professional Development

Framework (Loucks-Horsley et al., 2009)

Document Analysis Professional Development Framework:

Critical Issues (Loucks-Horsley et al., 2009)

Choice in CPD (Hertz et al., 2022; Building capacity for sustainability
McMillan et al., 2016; Organisation for

Economic Co-Operation and Development,

2010)



Time for CPD (Hertz et al., 2022; National
Council of Curriculum and Assessment,
2016, 2022)

Making time for CPD

Teaching Environment (McMillan et al.,
2016)

Learning Culture

Relevance between CPD and practice
(Harford, 2010; Murchan et al., 2009;
National Council of Curriculum and
Assessment, 2016)

Scaling up

STiCC Framework for

CPD

Integration During Curriculum

Reform

Time

Consider when teachers will

participate in CPD and what Qonents Of(-\
the time committment is. (_,° %

Connection to Practice

Teachers must see how
learning relates to teaching
their students.

Choice

Provide teachers options
in how they undertake
CPD.

School Culture

Teachers should be given
a supportive environment
to undertake CPD.

Figure 1. STICC (School culture, time, choice, connection to practice) Framework for CPD

During Curriculum Reform

Time for Continued Professional Development

Participating in sustained CPD can help impel teachers to continue learning and developing



research-based pedagogies (Darling-Hammond & McLaughlin, 2011). Unfortunately,
teachers often find themselves with limited time to devote to CPD. A survey by the
Organisation for Economic Co-operation and Development (OECD) indicated that 42% of
secondary teachers worldwide identified scheduling conflicts as a leading reason for not
participating in CPD (2010). Teachers also need time to implement, reflect, and develop the
skills learned due to the CPD (Loucks-Horsley et al., 2009). Going through multiple cycles of
success and failure as they implement new skills is essential to teacher learning. However,
the time it takes to witness the positive effects of CPD is often lengthy (Postholm, 2018;
Power & Goodnough, 2019). Educational leaders who organise and facilitate CPD should
examine how to offer learning opportunities for teachers while working around the issue of
time. Loucks-Horsely identifies four categories of how time can be structured to
accommodate CPD: restructuring school-wide schedules, providing set times for teachers to
learn together, re-examining existing free time, and purchasing additional time outside the
regular schedule (Loucks-Horsley et al., 2009), which can be helpful to consider as a
curriculum approaches implementation.

Time is particularly vital to examine when designing CPD that accompanies
curriculum reform. Unlike traditional professional development opportunities in which
teachers may be trying to upskill, CPD during curriculum reform requires teachers to learn a
new curriculum and skills to implement it while simultaneously teaching the content. In
addition, teachers may have new resources, assessments, and lessons to become familiar with
and utilise. As a result, teachers may spend additional time planning and reflecting on lessons
when first using a new curriculum (Altinyelken, 2010). Therefore, teachers' time to allocate
to CPD may be limited, posing a challenge as the new knowledge and skills they must learn

during curriculum reform may be considerable. Time can be a significant barrier to teachers'



CPD during curriculum reform, and careful planning is required to ensure teachers are given
opportunities for professional growth.

Continued professional development should be ongoing and sustained throughout
curriculum reform (Darling-Hammond & McLaughlin, 2011). Accomplishing this can be
challenging during curriculum reform as time is scarce and often taken from other necessary
tasks such as teaching or planning (Sugrue, 2011). Upon reviewing the DPMC, many
pedagogical skills are identified that teachers will need to implement (Table 1). Depending
on their current skillset, teachers may have an extensive amount to learn. Therefore, those in
charge of organising CPD should collaborate with teachers to identify the essential skills to
learn at the start of curriculum adoption and work with teachers’ schedules to integrate
learning.

Discussing the use of time for CPD would not be complete without considering how it
relates to other aspects of professional learning. For example, choice in learning and
connection to practice both share a relationship with time. Teachers may feel their time is ill-
spent if they are forced to devote time to CPD not connected to their classrooms or given a
choice in how they will spend their time. Therefore, the interconnectedness of all aspects of

effective CPD must be considered.

Choice in Continued Professional Development

Professional growth goals are unique and can vary between teachers; therefore, offering a
choice in CPD is central to ensuring training corresponds to teachers’ goals. In the United
States, teachers indicate they desire content-specific CPD tailored to their individual needs
(Appova & Arbaugh, 2018). Unfortunately, catering to the broad learning needs of teachers is
a challenge experienced globally. Eradicating choices from CPD pathways can be detrimental

to teachers’ life-long learning. An OECD survey of teachers in 30 countries reports the lack



of suitable CPD options as the number one reason for unmet professional development needs
(2010). Alternatively, in Ireland, teachers reported that having a choice of CPD based on
topic interest, career development, and learning that will improve teaching motivated them to
participate (OECD, 2010). CPD detached from teachers’ goals or needs is incredibly
demotivating as it can negatively impact their desire to learn and embed the content into the
classroom (McMiillan et al., 2016). CPD, not meeting teachers’ needs, can become nearly
unproductive, often failing to enact changes in the classroom, leaving student achievement
unchanged. Although meeting the diverse CPD needs of teachers can be difficult, it is
necessary to identify approaches to overcoming this barrier to ensure CPD results in changes
in practice.

Implementing a new curriculum, such as the DPMC, may require teachers to learn
numerous new skills. Teachers must play a role in determining which skills they feel it
necessary to learn first and devote their time to. Building autonomy into CPD can improve
the teacher's chances of developing buy-in and applying the newly learned skills (E.
Hargreaves et al., 2013). At a time in which teachers are potentially being asked to adjust
their approach to teaching, giving them freedom as to how they choose to work toward full
implementation may increase can help for a smoother transition. Realistically, it may be
impossible for educational leaders to offer CPD for every teacher in each skill at the start.
Therefore, teachers must be a part of the conversation on how CPD courses will be structured

to increase the likelihood of each teacher’s learning needs being met.

Connection to Practice

Continued professional development must ensure teachers find value in the learning by
connecting the CPD directly to real-world situations. In the United States, teachers report that

CPD should provide learning relevant to their classrooms in order for them to transfer



knowledge effectively (Appova & Arbaugh, 2018). Without this connection, teachers may
fail to engage with the content or resist new learning altogether. All students must learn from
teachers apprised of the best learning and teaching strategies to ensure equity and access to
rigorous instruction (National Council of Teachers of Mathematics, 2014). Therefore,
teaching and learning strategies taught in CPD must be connected to the teachers’ practice
and show how the learning is realistic to implement (Loucks-Horsley et al., 2009). Teachers
who fail to see this connection may consequently dismiss learning.

In examining the DPMC, there are numerous changes in what students and teachers
will be expected to do. To buy into the changes and implement them in the classroom,
teachers must see the connection to the students they teach (Garet et al., 2001). Therefore, it
is necessary for those designing and facilitating CPD during curriculum reform to make these
connections explicit. Solidifying these connections can be complex as each student,
classroom, and teacher is different; therefore, the relationships between CPD and real-world
practice can differ. Teachers should be encouraged to share information about their students
and themselves early in the professional learning process so CPD coordinators can ensure
that the learning is relevant to each teacher (Hunzicker, 2011). In Ireland, progress is
occurring in mathematics education at the primary level (Gilleece et al., 2020). Because of
those successes, teachers may feel they do not need to learn and implement new skills.
However, students in Ireland still struggle with developing the complex higher-level thinking
skills necessary to become proficient in mathematics (Perkins, 2020). CPD offerings should
ensure teachers understand why changes in instruction and curriculum are being introduced.
In addition, teachers must have the opportunity to discuss their students’struggles and
successes to ensure learning relates to their experiences in the classroom (Hunzicker, 2011).

As before, connection to practice is closely related to time and choice. Teachers who have a



choice in the CPD they undertake may be more likely to see the connections between the

learning and classroom environment.

School Culture

School culture can profoundly affect teachers’ motivation to engage in CPD and implement
learning. A study in Irish schools determined that positive interpersonal relations and school
policy led to a culture that motivated teachers to undertake CPD (McMillan et al., 2016).
Without a supportive culture, teacher learning will likely have a short-lived impact on
implementing the new knowledge and skills into their practice (Loucks-Horsley et al., 2009).
A lack of a supportive culture within a school can do more than impede growth but can inflict
negative experiences on teachers. Teachers may feel frustrated and resent schools that accept
stagnation in professional growth and do little to support teachers' professional goals
(Loucks-Horsley et al., 2009).

Principals and teachers must have the necessary skills to help develop positive school
culture. Ensuring teachers have communication and collaboration skills, respect for one
another, and the ability to have professional discourse is necessary for a supportive learning
culture (Loucks-Horsley et al., 2009). Principals must be included in teachers’ professional
learning to provide necessary support and create a collective vision toward CPD at the school
(Bredeson, 2000; Loucks-Horsley et al., 2009). Unfortunately, in Ireland, principals have not
shown a high level of involvement in the professional growth of teachers. A survey of
teachers in Ireland reported that 43% never received feedback from their principal (OCED,
2010). This lack of engagement may indirectly signal to teachers that continual reflection and
growth in daily practice are not significant to principals. Building positive relationships with
constructive feedback and praise can positively affect teachers' self-efficacy, as indicated in

the Teaching and Learning International Survey (OECD, 2010). Principals should send the



message to teachers that sustained learning is necessary, motivate teachers to engage with
CPD and value teachers’ professional growth. Ensuring teachers are empowered to learn and

grow as professionals is key to successful curriculum reform.

Approaches to CPD During Curriculum Change

The STICC framework identifies time, choice, connection to practice, and school culture as
focal points for effective CPD during curriculum change. Utilising the framework,
educational leaders and facilitators of CPD can begin to use it to identify what methods of
CPD could benefit the teachers they serve. Several approaches to CPD are effective, each
with its pros and cons. In examining CPD options that may benefit teachers during
curriculum change, a framework by Kennedy (2005, 2014) was identified as a helpful guide.
Kennedy (2014) developed the spectrum of CPD models, which categorises models of CPD
and the purposes they serve in the educational system. Kennedy explains that the purpose of
the CPD should be identified first to choose the model that best serves teachers (2014). The
transformative model of CPD is more likely to invoke lasting change in teacher practice due
to increased teacher agency and autonomy (A. Kennedy, 2014). As a new curriculum is
adopted, teachers may need to adjust their teaching practices and pedagogies. Therefore, CPD
approaches that fall into the transformative category in Kennedy’s (2014) framework may
have the best chance of enacting long-lasting change in teacher practice and successfully

enacting a new curriculum.

Purpose of Model Examples of models of CPD which may fit
within this category

Transformative Collaborative professional inquiry models



Increasing
capacity for
professional
autonomy
and teacher

agency

Malleable

Transmissive

Award-bearing models
Standards-based models
Coaching/mentoring models

Community of practice models

Training models
Deficit models

Cascade model

Figure 2. Spectrum of CPD Models adapted from (A. Kennedy, 2014)

After identifying the purpose of CPD during curricular change as transformative, it

was necessary to understand if transformative models of CPD could address the four

components identified in the STICC framework (Figure 1). Using Kennedy’s (2014)

framework, the CPD models of coaching, action research, and professional learning

communities were all labelled transformative. Those CPD models were then examined using

the STICC framework. It was identified that these CPD models could address the components

of time, choice, school culture, and connection to practice during curriculum adoption, as

seen in Table 2. Each potential CPD model is described briefly below using the STICC

framework to consider the applicability of each during curriculum reform.

Table 3. CPD Models Potentially Useful During Curriculum Reform

Transformative CPD models

(Kennedy, 2014)

Considers Considers Considers Considers

choice culture connection

to practice




Instructional Coaching X X X X

Professional Learning

Communities

Action Research X X X X

Instructional Coaching

As primary mathematics education continues to develop, instructional coaching should be
considered a potential pathway to help teachers adapt their pedagogies. Instructional
coaching centres on a partnership between a coach and a teacher, guiding professional
learning through a focus on equality, choice, voice, dialogue, reflection, praxis, and
reciprocity (Knight, 2012). Within instructional coaching, importance is placed on the one-to-
one relationship between a teacher and the coach (A. Kennedy, 2005), resulting in many
benefits that can help be successful during curriculum reform.

Due to the small group structure of instructional coaching, instructional coaches can
adjust to teachers’ schedules and time constraints. Teachers can also adapt the focus of the
instructional coaching based on their current needs, which may change throughout the year.
Due to the structure of instructional coaching, the quality of the time devoted to this form of
CPD can be extraordinarily beneficial to teachers’ practice (Warnock et al., 2022).

The one-on-one support teachers receive through instructional coaching helps to
address choice and connection to practice. Teachers engaged in instructional coaching guide
the area of focus when collaborating with the coach while choosing the intensity and depth of
the learning (Desimone & Pak, 2017). Instructional coaching can be transformative, in which
open dialogue can lead to challenging and progressing ideas and beliefs the teacher holds (A.

Kennedy, 2005). Instructional coaching is directed by teachers’ professional growth goals



and needs based on their current classroom experiences, which highlights it as a suitable
model for CPD during curricular change.

Lastly, instructional coaching can potentially aid in developing a supportive school
culture for CPD. Instructional coaching relationships focus on equity among ideas between
the teacher and coach rather than the teacher being told what to do authoritatively (A.
Kennedy, 2005). As a result of instructional coaching focusing on collaboration during
learning, colleague relationships can be positively affected (Lieber et al., 2009). Teachers
have reported benefits from instructional coaching, such as individualised support, focusing
on their students and classroom, and participating in cycles of reflection on their practice
(Teemant, 2014). Instructional coaching can offer a pathway to individualised teacher
learning and assist teachers in addressing the issues they experience when learning

professionally, particularly as they enact a new curriculum.

Professional Learning Communities

A Professional Learning Community (PLC) is a group of teachers or a cohort within a school
that .. .exists to bring about some innovation and change directly related to improving

learner outcomes” (Harris & Jones, 2015, p. 15). PLCs can provide the environment for
teachers to hear colleagues' experiences, insights, and ideas, creating a school culture focused
on collective growth. Research out of Ireland indicates that CPD should encourage teachers
to share and learn alongside one another (Harford, 2010), supporting the inclusion of PLCs at
all schools. PLCs support a school culture in which the values and beliefs of teachers are

shared in a trusting environment helping to develop growth in the school. Kennedy (2005)
writes that this model of learning can develop “...powerful sites of transformation, where the
sum total of individual knowledge and experience is enhanced significantly through

collective endeavour” (p. 245). Building a school culture that emphasises the collective



professional growth of all teachers can help support curricular change and increase its
likelihood of successful implementation.

Professional learning communities can also place value on choice and connection to
practice. Teachers participating in PLCs take on the role of curriculum developers and should
guide the discussions and lessons formed (Tam, 2015). This collaborative dialogue directed
by teachers can provide a deep connection to practice. Buy-in to professional learning is more
likely to occur when it addresses teachers’ immediate concerns, thereby developing a school
culture valuing lifelong learning (Allen, 2013).

A considerable barrier to effectively implementing PLCs within a school is time. Not
only do schools need to schedule teachers to meet during a common time, but the structures
necessary to implement successful PLCs may take time to build. Interpersonal relationships
between teachers, students and school leaders impact the effectiveness of PLCs (A. Kennedy,
2005). Therefore, teachers must have time to meet with their colleagues regularly. Principals
may need to get creative on integrating PLCs into teachers’ schedules. However, it is vital to
point out that PLCs should not be mandatory and must allow teachers the flexibility to attend
if their schedule permits (DuFour & DuFour, 2013). The school culture must encourage and
highlight the benefits of PLCs while allowing teachers the professional freedom of when and
how to participate (A. Kennedy, 2005). As teachers learn to implement best-teaching
practices in a new curriculum, PLCs can offer a local support system to help them grow

professionally.

Action Research

Action research involves teachers participating in a structured form of reflective practice
focused on research methodologies designed to bridge the gap between research and practice

(McNiff & Whitehead, 2009). Teachers undergo iterative cycles to develop solutions to



problems affecting them or their students. Therefore action research encourages collaboration
and discussion with colleagues, which teachers report as a positive by-product (Hardy &
Rdnnerman, 2011). This form of CPD positively impacts school culture by focusing on the
importance of learning as a school community and as individuals.

A critical component of action research is that the teacher guides the research topic
and progression in their CPD. The barrier of choice is overcome as teachers are free to select
a problem area affecting their teaching and the pathway to a possible solution (A. Kennedy,
2005). The teacher will likely become invested in the research due to its connection to their
practice, potentially invoking feelings of agency. Teachers claim action research can
encourage them to share with colleagues, increase reflective practice, and develop
pedagogical knowledge (Yigit & Bagceci, 2017). Due to the ability to guide the topic in
action research, teachers increase the connection to practice. Action research has the potential
for teachers to engage in reflective practice, leading to change in their classrooms (Connolly
et al., 2021). Action research may not be entirely individualised, yet it emphasises the
collective growth of all teachers involved and values the ideas of all group members (A.
Kennedy, 2005). As a result, action research can help develop a school culture that supports a
positive CPD experience for teachers and emphasises the importance of continued learning.

The iterative cycles that are the basis of action research demand that teachers devote
time to reflecting on and adjusting instruction to generate a solution to their chosen problem
successfully (Lopez-Pastor et al., 2011). Despite the time commitment needed to implement
action research effectively, it can be adapted to fit the teachers’ capacity, needs, and
constraints, such as scheduling. In addition, due to its transformative nature, after its
completed, teachers can continue to benefit from the outcomes of the action research,
therefore justifying the time required from teachers (Zehetmeier et al., 2015). Action research

can encourage teachers to reflect and adjust learning as they enact a new primary



mathematics curriculum, thereby ensuring the issues which affect them are focused on within

the learning.

Conclusion and Future Research

CPD continues to be an essential part of quality education systems. Over time, curriculums
will inevitably reform as there is an increased understanding of how students learn. When this
happens, teachers will be expected to adapt their teaching pedagogies and possibly their
beliefs about education. During these transitions, CPD is critical to ensuring teachers
understand the new curriculum, research that underpins it, and develop pedagogical skills to
implement the updated curriculum effectively. CPD offerings during curriculum reform may
need to look different due to the increased pressures on teachers to change their practice. It is,
therefore important to understand which factors might heavily impact whether CPD is
effective. The STICC framework proposed in this paper highlights four aspects of CPD to
pay particular attention to during curriculum reform. Time, choice, connection to practice,
and school culture all play a significant role in ensuring teachers receive effective CPD
during periods of immense change.

Before discussing the potential uses of the STiCC framework, it is important to
highlight that it has not been thoroughly tested and analysed in a real-world context. The
framework is being used and tested in an ongoing research project which aims to develop a
method of CPD for primary teachers on utilising questioning in mathematics lessons.
Therefore, while this framework may offer others insight into potential areas of CPD that
may be helpful during curriculum change, it should be used cautiously. However, the four
components of the framework are seen in the literature as necessary to CPD, and, therefore,

we are confident it can act as a guide for those involved with or participating in CPD.



Additional research is still needed using the STiCC framework to determine its validity and
useability

The STICC framework can potentially aid in developing a CPD roadmap for teachers
implementing a new curriculum. While this paper frames the discussion around mathematics
education in Ireland, the commonalities between other subjects and countries are vast.
Therefore, the framework could be applied to several other scenarios where curriculums are
being revised. We believe the STiCC framework could aid in helping to select appropriate
CPD for teachers and evaluating its progress to make improvements. Each school, teacher,
and student is bound to have varying needs; therefore, those must be examined to identify the
best route for professional learning. The models of action research, professional learning
communities, and instructional coaching may be viable options for educational institutions to
consider implementing during curriculum reform as they highlight the components of
effective CPD indicated by the STiCC framework.

The success of CPD is highly dependent on a variety of factors. During curriculum
reform, time, connection to practice, choice, and school culture may play an even more
prominent role in determining the success of CPD programs. Teachers must receive quality
CPD that meets their needs as teachers and ultimately positively affects student achievement.
Students must receive instruction based on current best practices. As curriculums aim to
achieve that goal and adjust, teachers will need CPD to help them enact the written
curriculum to ensure students are equipped with skills pertinent to the 21%

century.



Allen, D. (2013). Reconstructing professional learning community as collective creation.
Improving Schools, 16(3), 191-208. https://doi.org/10.1177/1365480213501056

Altinyelken, H. K. (2010). Curriculum change in Uganda: Teacher perspectives on the new
thematic curriculum. International journal of educational development, 30(2), 151-
161. https://doi.org/https://doi.org/10.1016/j.ijedudev.2009.03.004

Appova, A., & Arbaugh, F. (2018). Teachers’ motivation to learn: Implications for
supporting professional growth. Professional Development in Education, 44(1), 5-21.
https://doi.org/10.1080/19415257.2017.1280524

Australian Curriculum Assessment and Reporting Authority. (2022). Australian Curriculum:
Foundation-Year 10 (Version 9.0) https://v9.australiancurriculum.edu.au/

Borko, H. (2004). Professional development and teacher learning: Mapping the terrain.
Educational Researcher, 33(8), 3-15. https://doi.org/10.3102/0013189X033008003

Bowen, G. A. (2009). Document Analysis as a Qualitative Research Method. Qualitative
Research Journal, 9(2), 27-40. https://doi.org/10.3316/qrj0902027

Bredeson, P. V. (2000). The school principal's role in teacher professional development.
Journal of in-service education, 26(2), 385-401.
https://doi.org/https://doi.org/10.1080/13674580000200114

Broadhead, P. (2001). Curriculum change in Norway: Thematic approaches, active learning
and pupil cooperation - from curriculum design to classroom implementation.
Scandinavian Journal of Educational Research, 45(1), 19-36.
https://doi.org/10.1080/00313830020023375

Burke, D. (2014). Audit of mathematics curriculum policy across 12 jurisdictions
(https://ncca.ie/media/2031/audit-mathematics-curriculum-policy.pdf

Connolly, C., Carr, E., & Knox, S. (2021). Diving deep into numeracy, cross-curricular
professional development. International Journal of Mathematical Education in
Science and Technology, 54(6), 1-20.
https://doi.org/10.1080/0020739x.2021.1986160

Creemers, B., Kyriakides, L., & Antoniou, P. (2012). Teacher professional development for
improving quality of teaching.

Darling-Hammond, L., & McLaughlin, M. W. (2011). Policies That Support Professional
Development in an Era of Reform. Phi Delta Kappan, 92(6), 81-92.
https://doi.org/10.1177/003172171109200622

Department for Education. (2021). The National Curriculum in England: Science and
Programmes of Study. https://www.gov.uk/government/publications/national-
curriculum-in-england-science-programmes-of-study

Department of Education. (2016). Looking at Our School A Quality Framework for Primary
Schools. https://assets.gov.ie/25260/4a47d32bf7194c9987ed42cd898e612d.pdf

Department of Education. (2017). National Strategy: Literacy and Numeracy for learning
and life 2011-2020.
https://assets.gov.ie/24960/93c455d4440246¢f8a701b9e0b0a2d65. pdf

Department of Education. (2021). Preparation for Teaching and Learning - Guidance for All
Primary and Special Schools. https://ncca.ie/en/primary/preparation/

Desimone, L. M., & Pak, K. (2017). Instructional Coaching as High-Quality Professional
Development. Theory Into Practice, 56(1), 3-12.
https://doi.org/10.1080/00405841.2016.1241947

Dooley, T., Dunphy, E., Shiel, G., O’Connor, M., & Travers, J. (2014). Mathematics in early
childhood and primary education (3-8 years). Teaching and learning, 18, 164.
https://ncca.ie/media/2147/ncca_research_report 18.pdf

Du Plessis, E. (2013). Insights from returning teachers’ exposure to curriculum change and
professional development. Acta Academica, 45(1), 58-78.



https://doi.org/10.1177/1365480213501056
https://doi.org/https:/doi.org/10.1016/j.ijedudev.2009.03.004
https://doi.org/10.1080/19415257.2017.1280524
https://v9.australiancurriculum.edu.au/
https://doi.org/10.3102/0013189X033008003
https://doi.org/10.3316/qrj0902027
https://doi.org/https:/doi.org/10.1080/13674580000200114
https://doi.org/10.1080/00313830020023375
https://ncca.ie/media/2031/audit-mathematics-curriculum-policy.pdf
https://doi.org/10.1080/0020739x.2021.1986160
https://doi.org/10.1177/003172171109200622
https://www.gov.uk/government/publications/national-curriculum-in-england-science-programmes-of-study
https://www.gov.uk/government/publications/national-curriculum-in-england-science-programmes-of-study
https://assets.gov.ie/25260/4a47d32bf7194c9987ed42cd898e612d.pdf
https://assets.gov.ie/24960/93c455d4440246cf8a701b9e0b0a2d65.pdf
https://ncca.ie/en/primary/preparation/
https://doi.org/10.1080/00405841.2016.1241947
https://ncca.ie/media/2147/ncca_research_report_18.pdf

DuFour, R., & DuFour, R. (2013). Learning by doing: A handbook for professional learning
communities at work TM.

European Centre for the Development of VVocational Training. (2008). The shift to learning
outcomes: conceptual, political and practical developments in Europe. Office for
Official Publication of the European Communities.

Garet, M. S., Porter, A. C., Desimone, L., Birman, B. F., & Yoon, K. S. (2001). What makes
professional development effective? Results from a national sample of teachers.
American educational research journal, 38(4), 915-945.
https://doi.org/10.3102/00028312038004915

Gilleece, L., Nelis, S., Fitzgerald, C., & Cosgrove, J. (2020). Reading, Mathematics and
Science Achievement in DEIS Schools: Evidence from PISA, 2018
(https://www.erc.ie/wp-content/uploads/2022/03/ERC-DEIS-PISA-2018-
Reportl_Sept-2020 A4 _Website.pdf

Guskey, T. R. (1999). Evaluating Professional Development. Corwin Press.
http://ebookcentral.proguest.com/lib/nuig/detail.action?docID=6261895

Guskey, T. R. (2003). What makes professional development effective? Phi Delta Kappan,
84(10), 748-750.

Hardy, I., & Ronnerman, K. (2011). The value and valuing of continuing professional
development: current dilemmas, future directions and the case for action research.
Cambridge Journal of Education, 41(4), 461-472.
https://doi.org/10.1080/0305764x.2011.625004

Harford, J. (2010). Teacher education policy in Ireland and the challenges of the twenty-first
century. European Journal of Teacher Education, 33(4), 349-360.
https://doi.org/10.1080/02619768.2010.509425

Hargreaves, A. (2014). Handbook of professional development in education: Successful
models and practices, PreK-12. Guilford Publications.

Hargreaves, E., Berry, R., Lai, Y. C., Leung, P., Scott, D., & Stobart, G. (2013). Teachers’
experiences of autonomy in Continuing Professional Development: Teacher Learning
Communities in London and Hong Kong. Teacher Development, 17(1), 19-34.
https://doi.org/10.1080/13664530.2012.748686

Harris, A., & Jones, M. (2015). Beyond four walls?: Professional learning communities
within and between schools. Australian Educational Leader, 37(4), 10-12.

Hertz, B., Grainger Clemson, H., Tasic Hansen, D., Laurillard, D., Murray, M., Fernandes,
L., Gilleran, A., Rojas Ruiz, D., & Rutkauskiene, D. (2022). A pedagogical model for
effective online teacher professional development—findings from the Teacher
Academy initiative of the European Commission. European Journal of Education,
57(1), 142-159. https://doi.org/10.1111/ejed.12486

Hunzicker, J. (2011). Effective professional development for teachers: a checklist.
Professional Development in Education, 37(2), 177-179.
https://doi.org/10.1080/19415257.2010.523955

Kennedy, A. (2005). Models of Continuing Professional Development: a framework for
analysis. Journal of in-service education, 31(2), 235-250.
https://doi.org/10.1080/13674580500200277

Kennedy, A. (2014). Understanding continuing professional development: the need for theory
to impact on policy and practice. Professional Development in Education, 40(5), 688-
697. https://doi.org/10.1080/19415257.2014.955122

Kennedy, M. (2016). How does professional development improve teaching? Review of
Educational Research, 86(4), 945-980. https://doi.org/10.3102/0034654315626800

Knight, D. S. (2012). Assessing the cost of instructional coaching. Journal of Education
Finance, 52-80.



https://doi.org/10.3102/00028312038004915
https://www.erc.ie/wp-content/uploads/2022/03/ERC-DEIS-PISA-2018-Report1_Sept-2020_A4_Website.pdf
https://www.erc.ie/wp-content/uploads/2022/03/ERC-DEIS-PISA-2018-Report1_Sept-2020_A4_Website.pdf
http://ebookcentral.proquest.com/lib/nuig/detail.action?docID=6261895
https://doi.org/10.1080/0305764x.2011.625004
https://doi.org/10.1080/02619768.2010.509425
https://doi.org/10.1080/13664530.2012.748686
https://doi.org/10.1111/ejed.12486
https://doi.org/10.1080/19415257.2010.523955
https://doi.org/10.1080/13674580500200277
https://doi.org/10.1080/19415257.2014.955122
https://doi.org/10.3102/0034654315626800

LaChausse, R. G., Clark, K. R., & Chapple, S. (2014). Beyond Teacher Training: The Critical
Role of Professional Development in Maintaining Curriculum Fidelity. Journal of
Adolescent Health, 54(3, Supplement), S53-S58.
https://doi.org/https://doi.org/10.1016/].jadohealth.2013.12.029

Lieber, J., Butera, G., Hanson, M., Palmer, S., Horn, E., Czaja, C., Diamond, K., Goodman-
Jansen, G., Daniels, J., Gupta, S., & Odom, S. (2009). Factors That Influence the
Implementation of a New Preschool Curriculum: Implications for Professional
Development. Early Education Development, 20(3), 456-481.
https://doi.org/10.1080/10409280802506166

Lopez-Pastor, V. M., Monjas, R., & Manrique, J. C. (2011). Fifteen years of action research
as professional development: seeking more collaborative, useful and democratic
systems for teachers. Educational Action Research, 19(2), 153-170.
https://doi.org/10.1080/09650792.2011.569190

Loucks-Horsley, S., Stiles, K. E., Mundry, S. E., Love, N. B., & Hewson, P. W. (2009).
Designing Professional Development for Teachers of Science and Mathematics.
Corwin Press. http://ebookcentral.proquest.com/lib/nuig/detail.action?doclD=996256

McMillan, D. J., McConnell, B., & O’Sullivan, H. (2016). Continuing professional
development — why bother? Perceptions and motivations of teachers in Ireland.
Professional Development in Education, 42(1), 150-167.
https://doi.org/10.1080/19415257.2014.952044

McNiff, J., & Whitehead, J. (Eds.). (2009). Demonstrating quality in educational research
for social accountability.

Ministry of Education. (2020). The Ontario Curriculum Grades 1-8: Mathematics.
https://www.dcp.edu.gov.on.ca/en/curriculum/elementary-mathematics

Murchan, D., Loxley, A., & Johnston, K. (2009). Teacher learning and policy intention:
selected findings from an evaluation of a large-scale programme of professional
development in the Republic of Ireland. European Journal of Teacher Education,
32(4), 455-471. https://doi.org/10.1080/02619760903247292

National Council of Curriculum and Assessment. (2016). Background Paper and Brief for
the development of a new Primary Mathematics Curriculum
(https://ncca.ie/media/1341/maths_background paper 131016 _tc.pdf

National Council of Curriculum and Assessment. (2022). Primary Mathematics Curriculum
Draft specification for consultation (https://ncca.ie/en/resources/draft-primary-
mathematics-curriculum-dr%C3%A9acht-churaclam-matamaitice-na-bunscoile/

National Council of Teachers of Mathematics. (2014). Principles to Actions: Ensuring
Mathematical Success for All.

NCCA. (1999). Primary School Curriculum: Mathematics.
https://www.curriculumonline.ie/getmedia/9df5f3c5-257b-471e-8d0f-
f2cf059af941/PSEC02_Mathematics_Curriculum.pdf

NCCA. (2005). Primary Curriculum Review, Phase 1 Final Report with recommendations
(https://ncca.ie/media/1497/primary curriculum_review_phase 1 final_report_with_r
ecommendations_8.pdf

O'Connor, E. (2023). Primary Mathematics Curriculum--Initial Information. Department of
Education.
https://www.ippn.ie/images/Esceal/Initial_Communication_Primary Mathematics_C
urriculum_Eng.pdf

O’Shea, J., & Leavy, A. M. (2013). Teaching mathematical problem-solving from an
emergent constructivist perspective: the experiences of Irish primary teachers.
Journal of Mathematics Teacher Education, 16(4), 293-318.
https://doi.org/10.1007/s10857-013-9235-6



https://doi.org/https:/doi.org/10.1016/j.jadohealth.2013.12.029
https://doi.org/10.1080/10409280802506166
https://doi.org/10.1080/09650792.2011.569190
http://ebookcentral.proquest.com/lib/nuig/detail.action?docID=996256
https://doi.org/10.1080/19415257.2014.952044
https://www.dcp.edu.gov.on.ca/en/curriculum/elementary-mathematics
https://doi.org/10.1080/02619760903247292
https://ncca.ie/media/1341/maths_background_paper_131016_tc.pdf
https://ncca.ie/en/resources/draft-primary-mathematics-curriculum-dr%C3%A9acht-churaclam-matamaitice-na-bunscoile/
https://ncca.ie/en/resources/draft-primary-mathematics-curriculum-dr%C3%A9acht-churaclam-matamaitice-na-bunscoile/
https://www.curriculumonline.ie/getmedia/9df5f3c5-257b-471e-8d0f-f2cf059af941/PSEC02_Mathematics_Curriculum.pdf
https://www.curriculumonline.ie/getmedia/9df5f3c5-257b-471e-8d0f-f2cf059af941/PSEC02_Mathematics_Curriculum.pdf
https://ncca.ie/media/1497/primary_curriculum_review_phase_1_final_report_with_recommendations_8.pdf
https://ncca.ie/media/1497/primary_curriculum_review_phase_1_final_report_with_recommendations_8.pdf
https://www.ippn.ie/images/Esceal/Initial_Communication_Primary_Mathematics_Curriculum_Eng.pdf
https://www.ippn.ie/images/Esceal/Initial_Communication_Primary_Mathematics_Curriculum_Eng.pdf
https://doi.org/10.1007/s10857-013-9235-6

Organisation for Economic Co-Operation and Development. (2010). Teaching and Learning
International Survey. (https://doi.org/10.1787/9789264079861-en

Pearson, L. C., & Moomaw, W. (2005). The relationship between teacher autonomy and
stress, work satisfaction, empowerment, and professionalism. Educational research
quarterly, 29(1), 38-54.

Perkins, R. C., Aidan. (2020). TIMSS 2019: Ireland's results in mathematics and science.

Postholm, M. B. (2018). Teachers’ professional development in school: A review study.
Cogent Education, 5(1), 1522781. https://doi.org/10.1080/2331186x.2018.1522781

Power, K., & Goodnough, K. (2019). Fostering teachers’ autonomous motivation during
professional learning: a self-determination theory perspective. Teaching Education,
30(3), 278-298. https://doi.org/10.1080/10476210.2018.1465035

Prendergast, M., & Treacy, P. (2018). Curriculum reform in Irish secondary schools — a focus
on algebra. Journal of Curriculum Studies, 50(1), 126-143.
https://doi.org/10.1080/00220272.2017.1313315

Roehrig, G. H., & Kruse, R. A. (2005). The Role of Teachers' Beliefs and Knowledge in the
Adoption of a Reform-Based Curriculum. School Science and Mathematics, 105(8),
412-422. https://doi.org/10.1111/j.1949-8594.2005.tb18061.x

Sarakar, A. M. (2008). Japan's National Curriculum Reforms: Focus on Integrated
Curriculum Approach.

Smith, G. (2015). The Impact of a Professional Development Programme on Primary
Teachers’ Classroom Practice and Pupils’ Attitudes to Science. Research in Science
Education, 45(2), 215-239. https://doi.org/10.1007/s11165-014-9420-3

Sugrue, C. (2011). Irish teachers’ experience of professional development: performative or
transformative learning? Professional Development in Education, 37(5), 793-815.
https://doi.org/10.1080/19415257.2011.614821

Tam, A. C. F. (2015). The role of a professional learning community in teacher change: a
perspective from beliefs and practices. Teachers and Teaching, 21(1), 22-43.
https://doi.org/10.1080/13540602.2014.928122

Teemant, A. (2014). A Mixed-Methods Investigation of Instructional Coaching for Teachers
of Diverse Learners. Urban Education, 49(5), 574-604.
https://doi.org/10.1177/0042085913481362

Warnock, J. M., Gibson-Sweet, M., & Van Nieuwerburgh, C. J. (2022). The perceived
benefits of instructional coaching for teachers. International Journal of Mentoring
and Coaching in Education. https://doi.org/10.1108/ijmce-01-2021-0030

Yigit, C., & Bagceci, B. (2017). Teachers' Opinions Regarding the Usage of Action Research
in Professional Development. Journal of Education and Training Studies, 5(2), 243-
252. https://doi.org/10.11114/jets.v5i2.1878

Zehetmeier, S., Andreitz, 1., Erlacher, W., & Rauch, F. (2015). Researching the impact of
teacher professional development programmes based on action research,
constructivism, and systems theory. Educational Action Research, 23(2), 162-177.
https://doi.org/10.1080/09650792.2014.997261



https://doi.org/10.1787/9789264079861-en
https://doi.org/10.1080/2331186x.2018.1522781
https://doi.org/10.1080/10476210.2018.1465035
https://doi.org/10.1080/00220272.2017.1313315
https://doi.org/10.1111/j.1949-8594.2005.tb18061.x
https://doi.org/10.1007/s11165-014-9420-3
https://doi.org/10.1080/19415257.2011.614821
https://doi.org/10.1080/13540602.2014.928122
https://doi.org/10.1177/0042085913481362
https://doi.org/10.1108/ijmce-01-2021-0030
https://doi.org/10.11114/jets.v5i2.1878
https://doi.org/10.1080/09650792.2014.997261

