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In Ireland the discussion about the educational goals of a curriculum have often been

subsumed by the headlong rush to meet targets defined by state examinations, with

the unfortunate consequence that the state examinations have often come to define the

goals of the curriculum. In 2010 a new nationwide post-primary mathematics curriculum,

locally titled “Project Maths,” was introduced in an attempt to modernize a perceived

out-dated curriculum by simultaneously altering the content of the curriculum, the

pedagogical approaches employed by teachers, and the national assessment strategies.

There was the belief by policy makers that only by altering all three of these curricular

pillars concurrently could they definitively remove the prevailing approach of “teaching to

the test.” This study aims to investigate teachers’ perceptions toward the implementation

of this new curriculum 5 years after it was rolled out. A cross-sectional, mixed-methods

research approach, that collected both qualitative and quantitative data, was employed

via a nationwide survey of current mathematics teachers. Responses from 147 teachers

indicated that for the most part teachers are supportive of the new curriculum goals, but

that they are still struggling regarding the implementation of the intended curriculum in

the classroom.

Keywords: curriculum reform, mathematics teachers, perceptions, continuing professional development,

concerns

INTRODUCTION

Over the past two decades there have been numerous calls to alter curricula and for teachers to
focus more on the conceptual meaning underpinning the mathematics that they teach students
rather than relying solely on practicing procedures and skills in the classroom (Ma, 1999; NCTM,
2000; Hiebert, 2013). Whilst for a long time conceptual and procedural knowledge were often
viewed as two disjoint types of knowledge, current research now advocates that procedural and
conceptual knowledge are not isolated concepts but develop interactively with “increases in one
type of knowledge leading to increases in the other type of knowledge, which trigger new increases
in the first” (Rittle-Johnson et al., 2001, p. 346). Although these calls for change are necessary to
improve the overall teaching and learning of mathematics, they often result in countries altering
their curriculum to such a degree that teachers ultimately feel hesitant and uncertain about how to
enact and implement the new curriculum as instructed (Cuban, 1993; Fetters et al., 2002; Handal
and Herrington, 2003; Lubienski, 2011; Guerrero, 2014). This uncertainty can have implications as
teachers can be slow to implement the new curriculum and when implemented it is in a superficial
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manner that does not alter teachers’ fundamental beliefs
about what it means to teach, learn, and do mathematics
(Handal and Herrington, 2003).

In recent times the rationale behind altering the mathematics
curriculum in many countries has been to develop more learner-
autonomy where students are empowered to communicate their
mathematical thinking whilst developing the skills to solve
mathematical problems in different contexts (Doorman et al.,
2007; Reiss and Törner, 2007; da Ponte, 2012). Doorman
et al. (2007) stated that in the Netherlands they have altered
their curriculum to be a more problem-oriented one based on
the principles of realistic mathematics education. In Germany
problem solving is specifically addressed as a process-oriented
standard that should be included in the mathematics classroom
across all grades (Reiss and Törner, 2007) whereas in Portugal da
Ponte (2012) states that their new curriculum aims “to promote
mathematics learning and the ability to use mathematics in
different contexts” (p. 318). The promotion of these types of
abilities are important, as according to Pegg (2010) higher order
thinking skills only develop when students demonstrate the
ability to use knowledge in related, but unfamiliar circumstances.
Pegg (2010) defined higher order thinking skills as those
skills located in the upper levels of Bloom’s Taxonomy and
involve application (using knowledge), analysis, synthesis and
evaluation. Pegg (2010, p. 36–37) stated that students who
develop higher order thinking skills “are able to: demonstrate
some flexibility in their work; undertake problems without
relying on step-by-step learnt algorithms; see novel connections
not previously taught; have an overview of the concept under
consideration and how different aspects of the concept are linked;
show insight—able to undertake ‘new’ questions; and provide
reasonable evidence of understanding.” Over the last 30 years
in the U.S. there have been numerous revisions and changes to
the mathematics curriculum across different states with most
recently the widely adopted Common Core State Standards
in Mathematics, published in 2010, advocating a return to a
problem-solving classroom with increased emphasis on placing
mathematics in context (Schoenfeld, 2014a). This emphasis
on problem solving and the applicable nature of mathematics
is also a key element of many other international curricula,
including the new “Project Maths” curriculum introduced in
Ireland in 2010 (Lubienski, 2011). In tandem with changes
to content these modern curricula also seek to alter the
methodologies employed within the classroom by teachers in a
bid to engage students more in active learning and tasks where
sense making and justifying their reasoning are key components
(Boaler, 2000; James and Pollard, 2008; Schoenfeld, 2014b).

A review of the Common Core State Standards for
Mathematics in the U.S., up to level K-8, was conducted by
Bay-Williams (2016) and found that approximately 90% of the
teachers surveyed were following the topics outlined in the
standards document. These teachers highlighted that they were
paying more attention to the instruction of applications of
mathematics within their teaching but a large minority of them
(42%) did state that they still felt there was a misalignment
between the mathematical materials available to them and what
the standards required. Overall, Bay-Williams (2016) found that

these teachers were changing their instructional approaches
to align more with the standards but that there still was
some confusion among the teachers regarding how exactly to
implement the standards in some topics. Ultimately, the success
of any curriculum reform is dependent on teachers, as they are
a key central component of any curriculum reform (Datnow,
2002). Therefore, it is imperative that teachers feel involved,
empowered, and informed with regards to the reform as their
knowledge, perceptions, and attitudes toward the reform will
influence how they interact with, and implement, it in the
classroom (Charalambous and Philippou, 2010).

FACTORS AFFECTING
CURRICULUM REFORM

Curriculum reform is a very complex process with many
inhibitors and barriers to its success (Fullan, 2003; Handal and
Herrington, 2003; März and Kelchtermans, 2013). Oftentimes
policy makers and curriculum designers assume that the
implementation of a revised curriculum will be a straightforward
endeavor but in reality this is rarely the case (Orafi and Borg,
2009). Teachers seldom implement a curriculum in its intended
form but instead alter and adjust it to fit with their pedagogical
beliefs and existing teaching methodologies. This inconsistency
between the intended and the implemented curriculum adds
further to the challenge of enacting meaningful change when
implementing curriculum reform (Cuban, 1993). The intended
curriculum is the one outlined by the policy makers whereas
the implemented curriculum is the actual one that the teachers
apply in the classroom. There are many factors that affect how
effectively a new curriculum is engaged with and implemented by
teachers. Memon (1997) suggested a comprehensive list of these
factors as can be seen in Table 1. The factors listed in Table 1

are presented as inhibitors of curriculum reform but considering
the “opposite” of each of these factors will provide a list of
potential enablers of curriculum reform. The factors presented
in Memon (1997) can be viewed as curricular, instructional,
and organizational factors. Although this list is not exhaustive it
outlines some of the major factors that influence the successful
implementation of curriculum reform.

THE IMPORTANCE OF TEACHERS’
BELIEFS AND CONCERNS

It has long been known that teachers’ beliefs and perceptions
about teaching and learning influence their practice in the
classroom (Ernest, 1989; Thompson, 1992; Fang, 1996; Stipek
et al., 2001). Teachers’ beliefs are a key factor that shape their
autonomy in the classroom, and thus have a significant impact
on any initiative or reform that aims to alter the way they teach
(Ernest, 1989). In fact, Handal (2003, p. 47) stated, “these beliefs
appear to be cogent enough to either facilitate or slow down
educational reform.” Memon (1997) also listed the mismatch
between teachers’ beliefs and the curriculum goals as a key
factor affecting the successful implementation of any curriculum
reform. The literature on educational innovation has identified
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TABLE 1 | Factors affecting educational reform in mathematics education (Memon, 1997).

Curricular factors Instructional factors Organizational factors

Externally imposed innovation Importance attached by teachers to old practice Lack of supportive mechanism

Change is not responsive to curriculum users’

needs

Inadequate knowledge of subject matter, method and

student assessment

Lack of coordination

Non-clarity of curriculum changes Examination dominated teaching Lack of communication

Mismatch between official curriculum and

actual curriculum

Mismatch between teachers’ belief system and

curriculum goals

Lack of classroom materials

Imported innovation Lack of detailed planning Lack of physical facilities

Lack of curriculum users’ participation Lack of motivation, incentives and rewards Lack of resources

Unplanned change Lack of professional development Lack of in-service training days

Lack of classroom interaction Lack of community participation

Lack of students’ interest Influences of political leaders

Influence of bureaucracy

frequent mismatches between curricular goals and teachers’
beliefs as a barrier to the implementation of change (Orafi and
Borg, 2009). Unfortunately, even if teachers’ beliefs align with the
curriculum goals it is not always possible to enact those beliefs
due to the underlying nature of the educational system (Handal,
2003). In some instances the perceived school view regarding
the importance of the subject can act as an impediment to
the successful implementation of the curriculum (Liddicoat and
Scarino, 2009), whereas other factors like timetabling (Fink and
Stoll, 2005), and lack of leadership and coordination (Gleeson
et al., 2002) can also hinder the implementation of the reform.

In terms of concerns, Fuller (1969) proposed one of the earliest
models focusing on teachers’ concerns regarding curriculum
reform. This model was a hierarchical model made up of
three levels: self-concerns, task concerns, and impact concerns.
Self-concerns relate to teachers’ anxiety about their ability to
successfully engage with the new demands of the reform. Task
concerns relate to concerns focused on the day-to-day duties
associated with teaching e.g., covering the curriculum, lack of
available resources, time constraints etc. Impact concerns deal
with the consequences of the change to student learning. In
the early stages of a reform teachers typically express intense
self-concerns that over time diminish to be replaced by task
concerns. Once the reform becomes more established teachers’
concerns tend to evolve again and become more focused on
its impact on students with many teachers eventually even
suggesting alterations to improve its effectiveness (McKinney
et al., 1999; Van Den Berg and Ros, 1999). Tunks and
Weller (2009) substantiated the importance of this evolution in
teachers’ concerns through the three levels but stressed that only
when teachers are continuously and substantially supported in
implementing the reform will this shift occur.

THE “PROJECT MATHS” CURRICULUM
IN IRELAND

Despite the significant reforms that were taking place
internationally, the post-primary1 mathematics curriculum

1Most children commence post-primary education in Ireland when they are

between 12 and 13 years old. Post-primary education typically lasts for 5–6 years.

in Ireland remained largely unchanged since the 1960’s (National
Council for Curriculum and Assessment, 2005). This syllabus
focused predominantly on emphasizing mathematical structures,
abstraction and rigorous presentation (Lyons et al., 2003). In
2005, promoted by the findings of many reports (e.g., Lyons et al.,
2003; Smyth et al., 2004), which found that the nature of teaching
in most mathematics classrooms in Ireland was still highly
traditional and teacher-centered, the NCCA initiated a review
of post-primary mathematics in Ireland. Research conducted
as part of this review found that there was internationally a
move toward a more real-world mathematics focus with an
emphasis on the development of problem-solving skills (Conway
and Sloane, 2005). Additionally, this research highlighted
how countries that were highly ranked in international
assessments emphasized the importance of the link between
procedural skills and conceptual knowledge in their curricula
(Conway and Sloane, 2005).

Following these publications the NCCA held discussions with
a number of focus groups, including parents’ representative
groups and the council of the Irish Mathematics Teachers’
Association (IMTA), the national association representing and
supporting mathematics teachers in post-primary level schools
in Ireland. Informed by the commissioned research and the
consultation, and following consideration of a number of possible
approaches, theNCCAproposed a new curriculum titled “Project
Maths” in 2007.

Specialist mathematics committees were convened to advance
syllabus and assessment revision under the Project Maths
initiative. These committees comprised representatives of post-
primary teachers, school management bodies and higher
education institutions, as well as government bodies. The
NCCA aimed to place teachers at the center of the curriculum
development process and, in order to adapt the developments in
light of feedback from the classroom, the new curriculum was
initially rolled out in 2008 in a small number of pilot schools
(n = 24), where changes in the syllabus and examination were
phased in. The national rollout of Project Maths commenced in
2010 with changes to the five different strands of the curriculum
(Number, Algebra, Geometry and Trigonometry, Statistics and
Probability, and Functions) happening on a phased basis over the
next 3 years.
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The ethos of Project Maths was to move away from teacher-
centered teaching methodologies that were recognized as being
the norm in Irish post-primary mathematics classrooms pre-
Project Maths (Lyons et al., 2003; Gill, 2006), toward more
constructivist, student-centered, active learning methodologies.
This shift in teaching methodologies was a fundamental aim
of the curriculum reform and was explicitly stated within the
curriculum documentation. Project Maths placed as equal an
emphasis on the changing of teaching and learning practices
as it did on the changing of syllabus content. Additionally,
examination papers prior to the introduction of the new syllabus
remained largely unchanged from year to year and hence
displayed high levels of predictability. Options existed within
the examination papers and as a result whole sections of the
syllabus could be, and often were, omitted entirely by teachers
and students. This resulted in a “teaching to the test” approach
being adopted by many teachers, where strategies to succeed in
examinations and an emphasis on procedural understanding at
the expense of conceptual understanding were widespread (Gill,
2006; O’Meara et al., 2017). The summative assessment within
the new syllabus attempted to address this issue by removing
any options and additionally placing more focus on contexts
and applications of mathematics than was previously the case. In
terms of content, group theory and linear algebra were removed
from the syllabus entirely, coinciding with a pronounced increase
in the statistics and probability content. The amount of calculus
content on the new syllabus was also reduced. The rationale
behind these decisions was that if content levels were reduced
teachers would have more time to execute the active learning
methodologies prescribed within the new syllabus.

To support teachers in their efforts to implement the
new curriculum a programme of professional development
involving 10 full-day workshops over 5 years, with the focus
on methodology, were organized and commenced in 2010. In
addition to this, in response to requests from teachers for
additional support in content knowledge, these workshops were
complemented by a range of optional evening courses, facilitated
by trained teachers, which dealt mainly with mathematical
content topics and/or with issues regarding the use of ICT in
the teaching and learning of mathematics. Additionally a week
long summer course was run each year for a period of 3 years by
the National Center for Excellence in Mathematics and Science
Teaching and Learning (NCE-MSTL), based at the University
of Limerick, to support teachers in the pilot schools during the
initial phase of the curriculum reform. The materials developed
for these workshops were made available to all post-primary
mathematics teachers in 2010 once the curriculum was rolled out
on a national scale.

The aim of this paper is to report on the perceptions of
post-primary mathematics teachers in Ireland 5 years after
the implementation of this nationwide mathematics curriculum
reform. This curriculum reform sought input from teachers
during the design phase of the curriculum and also offered
substantial support to teachers during the 5 years following the
rollout of the reform. From the literature review it is clear that
there are many factors that affect the successful implementation
of a curriculum reform. Memon (1997) highlighted how a

mismatch between teachers’ belief systems and the curriculum
goals could impede the successful implementation of a
curriculum. Therefore, this research sought to ascertain teachers’
current levels of support for the new curriculum and also to
identify potential barriers to the enactment of the curriculum,
from the viewpoint of the teachers, 5 years after its introduction.
The research questions guiding this study are:

1. What level of agreement do teachers display toward the ethos
and goals of a new mathematics curriculum 5 years after
its rollout?

2. What do teachers perceive as themain factors that are affecting
their ability to successfully implement the new curriculum?

METHODOLOGY

The data presented in this paper are part of a larger research study
that sought to determine what U.S., Irish, and U.K. mathematics
teachers perceived to be the most important skills necessary
to successfully engage post-primary students in mathematics
(Freemyer et al., 2015). The ultimate goal of this larger project is
to identify what good teachers do to encourage students to choose
careers in Science, Technology, Engineering, and Mathematics
(STEM) and communicate these approaches to other teachers.
It is hoped that this research would allow U.S., Irish and U.K.
mathematics teachers to learn from each other and thus improve
the overall recruitment of students into STEM subject disciplines.

A sub-element of the larger research project, which focused
on the perceptions of Irish mathematics teachers to a newly
implementedmathematics curriculum, is presented in this paper.
The research utilized a cross-sectional research design that sought
information from numerous teachers at a single point in time
(Bryman, 2008). Prior to design of the research instrument,
interviews were conducted with 11 Irish university mathematics
educators, 15 post-primary mathematics teachers, and the
national director in charge of Project Maths. Observations of
the 15 post-primary mathematics teachers were also conducted.
The interviews and observations were used as a foundation
for the creation of a nationwide survey to explore teachers’
perceptions regarding the new curriculum and to ascertain how
it has influenced the teaching and learning of mathematics at
post-primary level in Ireland.

Survey questions emerged from themes noted from interviews
of mathematics teachers, mathematics education professors, a
Project Maths development officer, two previous researchers
from theUnited States who conducted research on ProjectMaths,
and a review of related literature on the topic. A positivist
epistemological approach was taken for this research as it was
deemed important to remain detached from the participants so
as to maintain emotional neutrality, which is important when
attempting to make clear distinctions between reason and feeling
(Carson et al., 2001). In an effort to diminish the possibility of
research bias, two Irish university lecturers and the president
of the IMTA vetted the wording of the questions. The survey
consisted of 10 Likert-type questions (see Table 4 for the full
list of questions), four multiple-choice questions, two open-
ended response questions and a series of demographic questions
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to determine information such as how long the respondents
have been teaching mathematics. The Likert-type questions were
employed to ascertain teachers’ level of agreement with the goals
of the reform and also to find out how effective they felt the
new methodologies would be in preparing students for the state
examinations. A seven-point response scale was utilized with
the Likert-type questions as the authors felt it was important
to allow the teachers to express their feelings adequately and
so did not want them to feel restricted by providing fewer
response options. The typical answer options, which varied
slightly depending on the statement of the question (see Table 4),
were Totally Agree, Mostly Agree, Somewhat Agree, Neutral,
Somewhat Disagree, Mostly Disagree, and Totally Disagree. In
order to determine whether the questions all measured the
same latent variable a Cronbach’s alpha was run on the sample.
The Cronbach’s alpha coefficient was 0.746, which indicated
an acceptable degree of internal consistency between the
questions (Nunnally, 1978).

The multiple choice questions were utilized to ascertain
information such as the level that the teachers spent the majority
of their time teaching at and also whether or not they felt
the “old” traditional approach to mathematics instruction was
effective in preparing students for the newly revised state
examinations. Additionally teachers were asked to provide
insight regarding their teaching colleagues and whether or not
they felt that they had adapted their teaching to align with
the goals of the reform and to provide some indication of the
effort that they felt their colleagues had put in to embracing
the new reform.

Two of the Likert-type questions provided to the teachers
are shown here along with one of the open-ended questions
as samples:

To what extent do you believe your mathematics teacher colleagues

and friends have embraced the goals of Project Maths?

How effective do you believe a more traditional approach to the

teaching of mathematics (which includes more teacher modeling

and student direct practice) is in preparing students for Junior

Certificate and Leaving Certificate examinations?

What would you say are the most prevalent obstacles, if any,

to effectively implementing the pedagogical shifts associated with

Project Maths?

A link to the online survey was disseminated via e-mail to
a convenience sample of 800 mathematics teachers who were
registered with the IMTA. A total of 154 teachers (19.25%)
responded to the request for participation with 147 teachers
(18.38%) completing all the questions in the survey. Although
there is no universally accepted standard regarding response rates
(Nulty, 2008; Carley-Baxter et al., 2009) this response rate could
be considered low. Follow up attempts to encourage a higher
response rate from teachers, and to minimize the possibility of
non-response bias, proved unsuccessful. Although the response
rate could be considered low, it is worth noting that the IMTA
is a national organization with branches and membership all

TABLE 2 | Example of analysis leading to generation of category/theme.

Original Text National school teaching—students are not coming in

with the basic concepts and mathematical facts they

need to understand the basics in first year maths.

Therefore, they are always playing catch up. No matter

what way you address Mathematics in post-primary

level, learning will not improve until the issues at primary

level are addressed

Condensed Meaning

Unit

Poor student knowledge entering post-primary

education

Code Student knowledge

Category Lack of student knowledge

over Ireland and hence the respondents to the survey can be
viewed as being representative of the population of post-primary
mathematics teachers in Ireland. Unfortunately it was impossible
to formally check the representativeness of the sample as there are
no official numbers regarding how many post-primary teachers
of mathematics there currently are in Ireland. Additionally, it
was not possible due to privacy considerations to gain access to
more detailed information relating to the convenience sample of
IMTA members.

The responses to the Likert-type data were tabulated using
SPSS, version 23. Descriptive statistics in the form of frequencies
and percentages were generated for each of the response options.
Further analysis to check for differences in responses among
teachers depending on their length of service was also conducted
but this yielded no difference between the cohorts. The qualitative
data from the two open-ended questions were downloaded for
viewing and analysis. Thematic analysis was conducted on the
data to gain insight into the responses of the participants.
Initially the data were read and re-read in an attempt to gain
an understanding of what the respondents were saying. Initial
hand notes were taken as the main points that the respondents
were talking about became apparent. Following this the data were
downloaded into MS Excel and further analyzed. Condensed
meaning units were created for each response in an attempt to
create smaller blocks of text that were still true to the original
meanings portrayed by the respondents. Next the condensed
meaning units were provided a label, or code, and following this
these codes were grouped into categories, or themes. An example
of this process is shown in Table 2. Frequencies, or percentages,
of respondents who presented a similar point of view were also
recorded so that we could quantify the strength, or popularity,
or certain viewpoints. Finally, quantitative data were used to
complement the insights gained from the thematic analysis of
the qualitative data. This process aimed to achieve triangulation
and thus strengthen the basis for conclusions drawn throughout
this study.

FINDINGS

The authors are cognisant of the subjective nature of the
questions utilized within the survey and of the responses
offered by the teachers, and so caution must be displayed when
interpreting the responses from the survey. To begin we sought to
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TABLE 3 | Level teachers spend the majority of their time teaching at.

Frequency Percent

Transition and leaving certificate 3 2.0

Leaving Certificate 64 43.5

I teach all three levels 25 17.0

Junior and leaving certificate 35 23.8

Junior cycle 12 8.2

Missing 8 5.4

Total 147 100.0

provide some insight into the cohort of teachers who responded
to the survey. The 147 teachers were asked to identity at what
level2 of the post-primary education syllabus they spend the
majority of their time instructing mathematics. The results are
shown in Table 3 and highlight that although teachers who
instruct at all levels of the syllabus responded to the survey, a
significant number of the responding teachers (43.5%) only teach
on the Leaving Certificate programme in the 2 final years of post-
primary education. Additionally the teachers were asked whether
or not they were specialist mathematics teachers, or whether
they were out-of-field teachers of mathematics (Ní Ríordáin and
Hannigan, 2009), which had been highlighted as a significant
problem in Ireland prior to the introduction of Project Maths.
From the 147 respondents over 93% (n = 137) of them held
a specialist qualification to teach mathematics up to Leaving
Certificate level.

To provide insight to answer the first research question, the
teachers were asked about their level of agreement with the goals
of the new curriculum. These goals includemore focus on student
conceptual understanding of mathematics in conjunction with
procedural understanding; more use of context and applications
of mathematics during the instruction of mathematics and
increased usage of problem solving and more student-centered
investigative learning. Just over 84% (n = 122) of the surveyed
teachers said that they somewhat, mostly or totally agreed with
the goals of the new curriculum, as seen in Table 4. Conversely,
8.3% (n = 12) of the surveyed teachers highlighted that they
somewhat, mostly or totally disagree with the goals of the new
curriculum. Within the open-ended questions some teachers
provided more insight into their negative perception of the new
curriculum by saying that they had a “lack of belief that it is really
that effective” (Teacher 30), whereas another teacher stated that
“it is impossible to implement a flawed and negative system, when
the parameters on which it was based were false” (Teacher 133).

When further asked to consider how well they believe their
colleagues had embraced the goals of the new syllabus 71.7%
(n = 104) of teachers said that they felt their colleagues had
somewhat, mostly or totally embraced the new curriculum goals,
with 43.4% (n = 63) of the responses lying in the “somewhat

2In Ireland there are 3 levels within post-primary education. The Junior Cycle,

Transition Year and the Leaving Certificate. The Junior Cycle (lower secondary

education) is a three year-long programme studied by students between the ages

of 12/13 and 15/16 years. Transition Year is a one-year programme taken after the

Junior Cycle and before the final two year Leaving Certificate programme.

embraced” category. Contrastingly, 23.4% (n = 34) of the
teachers responded that they felt their teacher colleagues had
somewhat, mostly or totally not embraced the goals of the new
reform, which, 5 years after the introduction of the reform, is
a worrying statistic. Analysis of the qualitative results support
this finding and show that many teachers felt their colleagues
have yet to make sufficient effort to engage and implement the
new reform.

Some teachers that I have met will openly admit that they have

taught the old way far too long to change now. (Teacher 73)

When asked to further consider howwell they felt their colleagues
had adapted their teachingmethodologies to include an emphasis
on both conceptual understanding and procedural fluency 68.7%
(n= 101) of the teachers felt that this had been somewhat, mostly
or totally implemented by their colleagues. Contrastingly, 27.2%
(n = 40) of the teachers felt that their colleagues had made
insufficient efforts to adjust their methodologies, which suggested
that most teachers felt that there was some effort being made by
their colleagues to adjust their methodologies to align with the
goals of the new curriculum, but that there was still some work
needed in this area.

When questioned on how effective they felt the approach to
teaching advocated in the new curriculum will be on student
learning and their performance in the state examinations, 44.4%
(n= 64) of the teachers responded that they felt the new approach
would be somewhat or mostly effective (note that no teachers
opted for the totally effective response in this case). Since the
alteration of the state examinations was a key objective of the
new curriculum, more insight into this topic was received from
one of the open-ended questions that asked teachers “Do you
believe the formal examinations in Ireland are aligned to the
goals of Project Maths?” Just over 50% (n = 73) of the teachers
answered that they believed, or somewhat believed, that there was
alignment between the state examinations and the overall goals
of the new curriculum. Although half of the surveyed teachers
felt that the state examinations were somewhat aligned with
the curriculum goals, many teachers believed that the demands
on students regarding literacy, problem solving, and the need
to be able to see and make links between different areas of
mathematics to solve questions was too challenging, especially for
the less-abled students.

“There is a much better understanding of the links between the

strands but this really suits themore abled student.Weaker students

find the constant cross between strands very confusing. The context

and application section, though very ideal, is proving a step too far.”

(Teacher 23)

“Students still find it difficult to identify what the questions are

actually asking in some instances. Some issues with literacy.”

(Teacher 142)

In contrast, when asked how effective they believed a more
traditional teacher-directed instructional approach, which was
reportedly utilized extensively by Irish mathematics teachers
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TABLE 4 | Likert-type survey questions and frequency of responses.

Likert-Type Questions 1* 2 3 4 5 6 7

The goals of Project Maths include more emphasis on student

conceptual understanding of mathematics in conjunction with

procedural understanding, increased use of contexts and application,

problem solving and student-centered investigative learning. To what

extent do you agree with these goals?

22 74 26 11 4 6 2

To what extent do you believe your mathematics teacher colleagues

and friends have embraced the goals of Project Maths?

5 36 63 10 13 16 2

To what extent do you believe your mathematics teacher colleagues

and friends have been able to adapt their teaching with fidelity to the

goals of Project Maths to include an emphasis on both conceptual

understanding and procedural fluency?

3 28 70 6 22 14 4

How effective do you feel the approach Project Maths advocates will

have on student learning and scores on Junior Certificate and Leaving

Certificate examinations?

0 25 39 28 25 19 8

How much of an effort do you sense your mathematics teaching

colleagues and friends have put into adapting their teaching to align

with Project Maths goals?

23 49 38 14 6 3 2

How effective are the Project Maths support materials you currently use

in assisting your implementation of the new principles of Project Maths?

4 21 70 10 17 18 6

How effective has been the effort to train out-of-field (non-specialist)

mathematics teachers in mathematics content material and

pedagogical material on overall student learning?

3 15 22 74 14 17 0

How effective do you believe a more traditional approach to the

teaching of mathematics (which includes more teacher modeling and

student direct practice) is in preparing students for Junior Certificate

and Leaving Certificate examinations?

13 66 55 3 7 3 0

How effective have your Project Maths Modular Workshop days been

in helping you grasp and apply the concepts of Project Maths?

10 47 57 10 15 6 0

How much longer do you feel it will take teachers in your school to fully

apply the reform components of Project Maths into their normal class

teaching sessions?

15 19 26 40 16 10 20

*1, Totally Agree/Effective; 2, Mostly Agree/Effective; 3, Somewhat Agree/Effective; 4, Neutral; 5, Somewhat Disagree/Ineffective; 6, Mostly Disagree/Ineffective;

7, Totally Disagree/Ineffective.

teaching prior to the introduction of the new curriculum
(Conway and Sloane, 2005), is in preparing students for the
state examinations over 91.2% (n = 134) of the teachers
responded that they felt it was a somewhat, mostly or totally
effective teaching approach. The qualitative results support this
finding as Teacher 19 pointed out that “some questions really
assess goals very well, some encourage me as a teacher to
return to older approaches.” Other teachers were more critical
of the attempts to align the curriculum goals and the state
examinations. They highlighted the apparent disconnect that
exists between the two and how the syllabus and teaching
methodologies have evolved but that the final state examination
has not.

“There is a disconnect between the student-centred ideology

espoused by Project Maths and the over whelming nature of the

compulsory totality displayed in the exam papers.” (Teacher 54)

Research question 2 was selected to uncover the obstacles that
teachers encountered when implementing the new curriculum.
Teachers were asked to answer the following open-ended
question: “what would you say are the most prevalent obstacles,
if any, to effectively implementing the pedagogical shifts

associated with Project Maths?” Three main themes were
identified within the qualitative responses. Almost 64% of
the teachers (n = 94) made reference to the fact that they
believed the syllabus was too long to be covered in the
time provided.

“The length of the course and the pedagogies being advocated are

not compatible.” (Teacher 109)

The second theme, mentioned by 43.5% (n= 64) of the teachers,
is closely related to the first theme and raises the point that
teachers felt there was not enough time provided to cover the
material and address the shift in pedagogical style advocated as
part of the curriculum change.

“The changes to the course are apparently for the better of the

teaching and learning of mathematics but the size of the course and

the methods by which teachers are to teach it leave very little time

for the students to actually fully grasp the Project Maths course.”

(Teacher 80)

The third theme highlighted by 26.5% of the teachers (n = 39)
highlighted the need for more in-service training and resources,
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with many teachers voicing the opinion that they had received
insufficient or inadequate training.

“Insufficient training offered to teachers.” (Teacher 111)

It is interesting to note that 94.5% (n = 139) of the teachers
stressed the need for an increase in the number of class periods
across all student years to better allow them to engage with the
new curriculum goals.

Finally, the authors set out to find out how much longer the
teachers felt it would take to fully apply the reform components
of the new curriculum. Almost 80% of the teachers said that
within the next 4 years they believed that the reform components
would be fully implemented into the normal everyday teaching
activities of teachers. In contrast, almost 15% of the teachers said
that they believed it would take at least another 6 years before the
reform components would be fully integrated and implemented
by all teachers.

DISCUSSION

This research set out to gain insight into the level of agreement
mathematics teachers displayed for the goals of a newly
introduced curriculum in Ireland, 5 years after its introduction.
In this study 84% of participating teachers said that they
somewhat, mostly or totally agreed with the goals of the new
curriculum, which is an encouraging finding. However, there
appears to be some contradiction in the responses as less than half
of teachers (44.4%) believed that the new teaching methodologies
being endorsed by the curriculum would impact positively on
student learning. This lack of agreement between policy and
practice in education is a common occurrence, particularly when
a new curriculum reform has been introduced (Cuban, 1993;
Handal and Herrington, 2003), but it is a worrying statistic as
it can ultimately lead to teachers feeling anxious and uncertain
regarding how best to implement the reform (Guskey, 1986).

Within the privacy of their classrooms many teachers remain
unconvinced as to the perceived benefits for their students
that will be acquired by adjusting their pedagogical practices.
In Ireland this has resulted in teachers being hesitant to
move away from a behaviorist style of instruction toward
the more constructivist approach advocated by the reform.
The state examinations in Ireland also heavily influence the
beliefs and practices of teachers, which is problematic as only
50% of those surveyed believed that there was alignment
between the state examinations and the new curriculum goals.
This perception among teachers regarding the importance of
examination-dominated teaching was also found to be a barrier
to curriculum reform by Memon (1997). Confounding this
perceived misalignment is the fact that over 91% of the teachers
highlighted that they felt that the old teacher-directed approach
to instruction would be just as effective in preparing students
for the state examinations as the instructional approaches
advocated within the new reform. Memon (1997) again listed
the importance that teachers placed on the old methodological
approaches as a key instructional factor that can impact on a new
educational reform.

The findings of this research study are further supported by
the results of an additional analysis conducted on the PISA 2012
results (OECD, 2016), which found that in a study of over 70
countries Ireland had the highest ratio when comparing the
usage of teacher-directed instruction strategies against student-
oriented instruction strategies. Even though Ireland’s teacher-
directed instruction score (60.86) was ranked just below the
OECD average (63.32) when this was compared to the student-
oriented instruction score (10.28), which was significantly below
the OECD student-oriented instruction average (21.46), this
resulted in Ireland having the worst ratio among the 70 countries.
This shows that there was a significant difference between the
frequency of usage of teacher-directed instruction as opposed
to student-oriented instruction 2 years after the introduction
of the reform, which again highlights that teachers are slow
to move away from the old, trusted instructional approaches.
Additionally, this report found that Ireland also ranked highest in
terms of the ratio between self-reported memorisation strategies
and elaboration strategies being employed by students in the
classroom. Elaboration strategies, according to PISA [(OECD,
2016), p. 49], are defined as strategies that “encourage students
to make connections among mathematics tasks, link students’
learning to their own prior knowledge and real-life situations,
and find different ways of solving a problem.” The Project Maths
curriculum emphasizes all of these traits as part of the key skills
that students need to master as part of the curriculum, yet based
on the analysis from this report it appears that there is a still a long
way to go toward achieving this objective. Ireland’s individual
self-reported memorisation score (39.22) was above the OECD
average of 31.21 and its elaboration score (15.58) was below
the OECD average (20.50). Overall, in terms of the employment
of memorisation strategies as opposed to elaboration strategies,
Irish students still report that they are placing more emphasis on
learning material off by rote rather than trying to understand and
make connections between the content covered.

Although there appears to be strong agreement amongst the
teachers regarding the importance of the general goals of the new
reform, there appears to be less agreement regarding how best to
achieve these goals at both the instructional and organizational
levels. Prendergast and Treacy (2018, p.12) investigated how
well teachers have altered their approach to the instruction of
algebra as part of the curriculum reform in Ireland and found
that “teachers are trying to do new things but they’re not really sure
what they are doing or supposed to be doing.” This uncertainty
from the teachers regarding how best to implement the new
curriculum is not uncommon (e.g., Fetters et al., 2002; Handal
and Herrington, 2003), but it does lead to doubts and anxiety,
which may impede and delay the successful implementation of a
new reform.

In terms of the time allocated to mathematics instruction,
a recent study in Ireland found that although the proportion
of time is in close alignment with the OECD average, there
are several areas of concern regarding mathematics instruction
time in Ireland (Prendergast and O’Meara, 2017). One of the
main concerns is that the time allocated to mathematics varies
from school to school, as the decisions relating to class time for
curriculum subjects are made at school level in Ireland (Eurydice
Network, 2014), and this can result in significant variations in the
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allotted time between schools. Considering the goals of the new
curriculum, which advocate an increased emphasis be placed on
mathematical problem solving, the development of conceptual
understanding, and the development of a more student-centered
classroom, all of which take more time to implement (Cosgrove
et al., 2012; Jeffes et al., 2012), it is unsurprising that so many
of the surveyed teachers have highlighted the need for more
time to be allocated to the instruction of mathematics under the
new reform.

One final significant point of note is that the majority of the
issues voiced by the teachers in this study could be classified,
according to Fuller (1969), as task concerns; that is, concerns
focused on the day-to-day duties associated with teaching. Sixty-
four percent of the participants surveyed said that the syllabus
was simply too long; 43.5% said there is not enough time in the
school calendar to cover the content, whereas 94.5% believed
that an increase in weekly class periods would help alleviate
some of this pressure. Five years after the implementation of
the curriculum reform almost none of the teachers surveyed
talked about a lack of information or awareness regarding the
goals of the reform. This evolution in teachers’ thinking beyond
what Fuller (1969) termed self-concerns is a positive transition,
and as Van Den Berg and Ros (1999) and McKinney et al.
(1999) highlighted, it is essential if a reform is to succeed and
become established. Tunks and Weller (2009) further indicated
how this evolution in teachers’ thinking will only occur if
they have been continuously and substantially supported in the
early implementation stages of the reform. Charalambous and
Philippou’s (2010) research also supported how important the
notion of early and continuous support is for teachers and
found that 5 years after the introduction of a new mathematics
curriculum in Cyprus many of their teachers were still struggling
and seeking additional information regarding the goals of the
reform. One explanation for the Irish teachers not mentioning
issues related to awareness and information regarding the goals
of the reform could be due to the frequency and number of
modular workshops that were offered to the teachers, and the
fact that approximately 78% (n = 114) of the teachers found the
workshops somewhat, mostly or totally effective in helping them
grasp the key concepts of the new reform. From the responses to
the open-ended question that focused on the obstacles that the
teachers face when implementing the reform, there is evidence
that the focus of some teachers (n = 8) has progressed beyond
classroom-based issues to considering how the reform will
impact on their students. These teachers commented that the
demands of problem solving and the reading requirements on
the examination papers were too great, particularly for less-
abled students. This finding is further reinforced by the fact
that only 44% of the teachers agreed that the altered teaching
methodologies advocated in the new reform would have a
positive effect on student learning.

CONCLUSIONS

James and Pollard (2008, p. 5) stated that “learning has both
personal and social aspects and involves the development of

knowledge, dispositions, and practices.” It could be argued that
the same is true for teaching, and hence only by considering
teachers’ beliefs and perceptions of teaching and learning will we
be able to effect long-term,meaningful curriculum change. Stipek
et al. (2001) found that teachers withmore traditional beliefs [e.g.,
mathematics is a set of operations to be learned; students’ goal is
to get correct solutions; the teacher needs to exercise complete
control over mathematics activities; mathematics ability is fixed
and stable; and extrinsic rewards and grades are elective strategies
for motivating students to engage in mathematics (Stipek et al.,
2001, p. 222)] tended to be more traditional in their classroom
practice. That is, their beliefs altered their perception of effective
classroom practice. When faced with a curriculum reform that
seeks to alter classroom practice it is therefore imperative that
we consider teachers’ beliefs and perceptions and investigate how
we might go about encouraging teachers to alter these to align
with the goals of the new reform. Gaining information regarding
teachers’ perceptions of the reform and its effect on classroom
practice can be a valuable stepping stone toward implementing a
course of action designed at altering their overall beliefs regarding
the reform.

Continuing Professional Development (CPD) is a key vehicle
that can help teachers to alter their beliefs about mathematical
instruction whilst simultaneously helping teachers’ perceptions
of the new curriculum to progress from personal considerations
to classroom-based considerations and even onto impact-based
considerations. There appears to be evidence in Ireland of this
progression, 5 years after the introduction of the reform, as the
majority of teachers’ issues at this stage could be classified as
classroom-based. This could be attributed to the number and
frequency of instructional workshops designed to help teachers
adjust to the new curriculum. However, it should be noted that
the number and frequency of these workshops has decreased
in the last 2 years, and the impact of this on teacher practice
has yet to be measured. The reduction in the frequency of
CPD courses being offered to mathematics teachers could be a
potentially harmful occurrence as educational reform requires
significant and lasting support as the pressure to revert to
traditional practice is always present and this could erode the
reform even after it is put in place. In this study 26.5% of
the teachers voiced the need for more in-service training and
resources, which highlights the emphasis that many teachers
place on CPD and how they view it as an essential aid in assisting
them to interact and implement the reform. Therefore, it will be
important to monitor teachers’ levels of support for the reform
in the coming years to see if this decline in the number of
CPD courses on offer has had any effect on their support of the
reform, or on the outstanding issues currently being expressed
by teachers.

Finally, as previously stated, many countries have altered their
mathematics curriculum in attempts to develop more learner-
autonomy whilst simultaneously developing the skills to solve
mathematical problems in different contexts. These changes in
policy direction have often led to curriculum writers calling
for the promotion of more “student-centered” methodologies
as opposed to “teacher-centered” methodologies. Unfortunately,
the exact definition of what constitutes student-centered or
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teacher-centered methodologies isn’t as clear-cut as we might
think (Muijs and Reynolds, 2017). Regardless, these terms
appear frequently in policy and curriculum documents calling
for change and generally present student-centered and teacher-
centered methodologies as being mutually exclusive, which is not
always the case. Perhaps to enhance the quality of instruction
and improve learning, it is time that we instead shifted our
focus away from these “hold-all” terms and instead focused on
promoting the instructional approaches that help to encourage
student-autonomy and learning, regardless of which side of the
fictional student-centered/teacher-centered methodologies fence
they lie on.

ETHICS STATEMENT

This study was carried out in accordance with the
recommendations of the Faculty of Science and Engineering

Research Ethics Committee at the University of Limerick with

written informed consent from all subjects. All subjects gave
written informed consent in accordance with the Declaration of
Helsinki. The protocol was approved by the Faculty of Science
and Engineering Research Ethics Committee at the University
of Limerick.

AUTHOR CONTRIBUTIONS

JF proposed the idea for the research and created the instrument
to measure the perceptions of the teachers and collected the data.
PJ and OF reviewed the proposal and suggested edits to the
initial version of the instrument. PJ performed the analysis of
the data and wrote the first draft of the manuscript. JF and OF
reviewed the manuscript and edited sections of the manuscript.
All authors contributed to manuscript revision and approved the
final submitted version.

REFERENCES

Bay-Williams, J. (2016). Common Core Math in the K-8 Classroom: Results from a

National Teacher Survey. Thomas B. Fordham Institute.

Boaler, J. (ed.). (2000). Multiple Perspectives on Mathematics Teaching and

Learning. Vol. 1. Westport, CT: Ablex Publishing.

Bryman, A. (2008). Social Research Methods. Oxford, UK: Oxford University Press.

Carley-Baxter, L. R., Hill, C. A., Roe, D. J., Twiddy, S. E., Baxter, R. K., and

Ruppenkamp, J. (2009). Does response rate matter? Journal editors use of

survey quality measures in manuscript publication decisions. Surv. Pract. 2,

1–11. doi: 10.29115/SP-2009-0033

Carson, D., Gilmore, A., Perry, C., and Gronhaug, K. (2001).Qualitative Marketing

Research. London: Sage.

Charalambous, C. Y., and Philippou, G. N. (2010). Teachers’ concerns and efficacy

beliefs about implementing a mathematics curriculum reform: integrating two

lines of inquiry. Educ. Stud. Math. 75, 1–21. doi: 10.1007/s10649-010-9238-5

Conway, P. F., and Sloane, F. C. (2005). International Trends in Post-Primary

Mathematics Education: Perspectives on Learning, Teaching and Assessment.

Dublin: National Council for Curriculum and Assessment.

Cosgrove, J., Perkins, R., Shiel, G., Fish, R., and McGuinness, L. (2012). Teaching

and Learning in Project Maths: Insights from Teachers Who Participated in PISA

2012. Dublin: Educational Research Centre.

Cuban, L. (1993). The lure of curricular reform and its pitiful history. Phi Delta

Kappan 75, 182–185.

da Ponte, J. P. (2012). A practice-oriented professional development programme

to support the introduction of a new mathematics curriculum in Portugal. J.

Math. Teach. Educ. 15, 317–327. doi: 10.1007/s10857-012-9219-y

Datnow, A. (2002). Can we transplant educational reform, and does it last? J. Educ.

Change 3, 215–239. doi: 10.1023/A:1021221627854

Doorman, M., Drijvers, P., Dekker, T., van den Heuvel-Panhuizen, M.,

de Lange, J., and Wijers, M. (2007). Problem solving as a challenge

for mathematics education in The Netherlands. ZDM 39, 405–418.

doi: 10.1007/s11858-007-0043-2

Ernest, P. (1989). “The impact of beliefs on the teaching of mathematics,” in

Mathematics Teaching: The State of the Art (London: Farmer Press), 254.

Eurydice Network (2014). Comparative Overview on Instruction Time in Fulltime

Compulsory Education in Europe 2013/14. Brussels: Education, Audio-visual

and Culture Executive Agency.

Fang, Z. (1996). A review of research on teacher beliefs and practices. Educ. Res.

38, 47–65.

Fetters, M. K., Czerniak, C. M., Fish, L., and Shawberry, J. (2002). Confronting,

challenging, and changing teachers’ beliefs: Implications from a local systemic

change professional development program. J. Sci. Teach. Educ. 13, 101–130.

doi: 10.1023/A:1015113613731

Fink, D., and Stoll, L. (2005). “Educational change: easier said than done,”

in Extending Educational Change, ed A. Hargreaves (Dordrecht: Springer),

17–41.

Freemyer, J. V., Johnson, P., and Fitzmaurice, O. (2015). “Motivating young people

to seek careers in science, technology, engineering, and mathematics: research

conclusions from interviews and observation in ireland and the U.K.,” in

Proceedings of the British Society for Research into Learning Mathematics 35

(Dublin: St. Patrick’s College), 36–41.

Fullan, M. (2003). Change Forces with a Vengeance. New York, NY: Routledge.

Fuller, F. F. (1969). Concerns of teachers: a developmental conceptualization. Am.

Educ. Res. J. 6, 207–226.

Gill, O. (2006). “What Counts as Service Mathematics? An Investigation into the

‘Mathematics Problem’ in Ireland.” Ph.D. dissertation, University of Limerick.

Gleeson, J., Clifford, A., Collison, T., O’Driscoll, S., Rooney, M., and Tuohy, A.

(2002). School culture and curriculum change: the case of the leaving certificate

applied (LCA). Irish Educ. Stud. 21, 21–44. doi: 10.1080/0332331020210306

Guerrero, S. (2014). Teacher change and project maths: implications and lessons

learned. Bull. Irish Math. Soc. 74, 27–66.

Guskey, T. R. (1986). Staff development and the process of teacher change. Educ.

Res. 15, 5–12.

Handal, B. (2003). Teachers’ mathematical beliefs: a review.Math. Educ. 13, 47–57.

Handal, B., and Herrington, A. (2003). Mathematics teachers’ beliefs and

curriculum reform.Math. Educ. Res. J. 15, 59–69. doi: 10.1007/BF03217369

Hiebert, J. (2013). “The constantly underestimated challenge of improving

mathematics instruction,” in Vital Directions for Mathematics Education

Research, ed K. R. Leathram (New York, NY: Springer), 45–56.

James, M., and Pollard, A. (2008). What have we have learned from TLRP? Educ.

Rev. 21, 90–100.

Jeffes, J., Jones, E., Cunningham, R., Dawson, A., Cooper, L., Straw, S., et al. (2012).

Research into the Impact of Project Maths on Student Achievement, Learning and

Motivation. National Foundation for Educational Research.

Liddicoat, A. J., and Scarino, A. (eds.). (2009). Languages in Australian Education:

Problems, Prospects and Future Directions. Newcastle upon Tyne: Cambridge

Scholars Publishing.

Lubienski, S. (2011). Mathematics education and reform in Ireland: an outsider’s

analysis of Project Maths. Bull. Irish Math. Soci. 67, 27–55.

Lyons, M., Lynch, K., Close, S., Sheerin, E., and Boland, P. (2003). Inside

Classrooms: The Teaching and Learning of Mathematics in Social Context.

Dublin: Institute of Public Administration.

Ma, L. (1999). Knowing and Teaching Elementary Mathematics: Teacher’s

Understanding of Fundamental Mathematics in China and the United States.

Mahwah, NJ: Lawrence Erlbaum Associates.

März, V., and Kelchtermans, G. (2013). Sense-making and structure in

teachers’ reception of educational reform. A case study on statistics in the

Frontiers in Education | www.frontiersin.org 10 March 2019 | Volume 4 | Article 13

https://doi.org/10.29115/SP-2009-0033
https://doi.org/10.1007/s10649-010-9238-5
https://doi.org/10.1007/s10857-012-9219-y
https://doi.org/10.1023/A:1021221627854
https://doi.org/10.1007/s11858-007-0043-2
https://doi.org/10.1023/A:1015113613731
https://doi.org/10.1080/0332331020210306
https://doi.org/10.1007/BF03217369
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/journals/education#articles


Johnson et al. Teachers’ Perceptions of Curriculum Reform

mathematics curriculum. Teach. Teach. Educ. 29, 13–24. doi: 10.1016/j.ta

te.2012.08.004

McKinney, M., Sexton, T., and Meyerson, M. J. (1999). Validating the efficacy-

based change model. Teach. Teach. Educ. 15, 471–485.

Memon, M. (1997). Curriculum change in Pakistan: an alternative model of

change. Curr. Teach. 12, 56–65.

Muijs, D., and Reynolds, D. (2017). Effective Teaching: Evidence and

Practice. London: Sage.

National Council for Curriculum and Assessment (2005). Review of Mathematics

in Post—Primary Education. Dublin: The Stationary Office.

NCTM (2000). Principles and Standards for School Mathematics, Reston,

VA: NCTM.

Ní Ríordáin, M., and Hannigan, A. (2009). Out-of-Field Teaching in Post-Primary

Mathematics Education: An Analysis of the Irish Context: A Research Report.

Limerick: National Centre for Excellence in Mathematics and Science Teaching

and Learning.

Nulty, D. D. (2008). The adequacy of response rates to online and paper

surveys: what can be done? Assess. Eval. High. Educ. 33, 301–314.

doi: 10.1080/02602930701293231

Nunnally, J. (1978). Psychometric Theory. New Jersey, NJ: McGraw-Hill.

OECD (2016). Ten Questions for Mathematics Teachers. . . and How PISA Can Help

Answer Them. Paris: OECD Publishing.

O’Meara, N., Fitzmaurice, O., and Johnson, P. (2017). Old Habits Die Hard: an

uphill struggle against rules without reason in mathematics teacher education.

Eur. J. Sci. Math. Educ. 5, 91–109.

Orafi, S. M. S., and Borg, S. (2009). Intentions and realities in

implementing communicative curriculum reform. System 37, 243–253.

doi: 10.1016/j.system.2008.11.004

Pegg, J. (2010). “Promoting the acquisition of higher order skills and

understandings in primary and secondary mathematics,” in Proceedings

of Research Conference 2010: Teaching Mathematics? Make It Count:

What Research Tells us About Effective Teaching and Learning of

Mathematics, Melbourne, 2010, 35-38 (Melbourne: Australian Council for

Educational Research).

Prendergast, M., and O’Meara, N. (2017). A profile of mathematics instruction

time in Irish second level schools. Irish Educ. Stud. 36, 133–150.

doi: 10.1080/03323315.2016.1229209

Prendergast, M., and Treacy, P. (2018). Curriculum reform in Irish

secondary schools–a focus on algebra. J. Curr. Stud. 50, 126–143.

doi: 10.1080/00220272.2017.1313315

Reiss, K., and Törner, G. (2007). Problem solving in the mathematics

classroom: the German perspective. ZDM 39, 431–441. doi: 10.1007/s1185

8-007-0040-5

Rittle-Johnson, B., Siegler, R. S., and Wagner Alibali, M. (2001). Developing

conceptual understanding and procedural skill in mathematics: an iterative

process. J. Educ. Psychol. 93, 346–362.

Schoenfeld, A. H. (2014a). “Reflections on curricular change,” in Mathematics

Curriculum in School Education, eds Y. Li and G. Lappan (Dordrecht:

Springer), 49–72.

Schoenfeld, A. H. (2014b). What makes for powerful classrooms, and

how can we support teachers in creating them? A story of research

and practice, productively intertwined. Educ. Res. 43, 404–412.

doi: 10.3102/0013189X14554450

Smyth, E., McCoy, S., and Darmody, M. (2004). Moving Up: The Experiences of

First-Year Students in Post-primary Education. Dublin: Liffey Press.

Stipek, D. J., Givvin, K. B., Salmon, J. M., and MacGyvers, V. L. (2001). Teachers’

beliefs and practices related to mathematics instruction. Teach. Teac. Educ. 17,

213–226. doi: 10.1016/S0742-051X(00)00052-4

Thompson, A. G. (1992). “Teachers’ beliefs and conceptions: a synthesis of the

research,” in Handbook of Research on Mathematics Teaching and Learning, ed

D. A. Grouws (New York, NY: Macmillian), 127–146.

Tunks, J., and Weller, K. (2009). Changing practice, changing minds, from

arithmetical to algebraic thinking: an application of the concerns-

based adoption model (CBAM). Educ. Stud. Math. 72, 161–183.

doi: 10.1007/s10649-009-9189-x

Van Den Berg, R., and Ros, A. (1999). The permanent importance of the subjective

reality of teachers during educational innovation: a concerns-based approach.

Am. Educ. Res. J. 36, 879–906.

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2019 Johnson, Freemyer and Fitzmaurice. This is an open-access article

distributed under the terms of the Creative Commons Attribution License (CC BY).

The use, distribution or reproduction in other forums is permitted, provided the

original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Education | www.frontiersin.org 11 March 2019 | Volume 4 | Article 13

https://doi.org/10.1016/j.tate.2012.08.004
https://doi.org/10.1080/02602930701293231
https://doi.org/10.1016/j.system.2008.11.004
https://doi.org/10.1080/03323315.2016.1229209
https://doi.org/10.1080/00220272.2017.1313315
https://doi.org/10.1007/s11858-007-0040-5
https://doi.org/10.3102/0013189X14554450
https://doi.org/10.1016/S0742-051X(00)00052-4
https://doi.org/10.1007/s10649-009-9189-x
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/education
https://www.frontiersin.org
https://www.frontiersin.org/journals/education#articles

	The Perceptions of Irish Mathematics Teachers Toward a Curriculum Reform 5 Years After Its Implementation
	Introduction
	Factors Affecting Curriculum Reform
	The Importance of Teachers' Beliefs and Concerns
	The ``Project Maths'' Curriculum in Ireland
	Methodology
	Findings
	Discussion
	Conclusions
	Ethics Statement
	Author Contributions
	References


