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Abstract

As the Indonesian National Curriculum (INC), the Merdeka curriculum was implemented in response
to students' difficulties in comprehending and utilizing basic mathematics, contributing to low
numeracy skills. This study investigated mathematics teachers' perceptions in Indonesia concerning
the effectiveness of INC and the supporting programs, such as the National Assessment (NA) and
Pancasila Student Profile (PSP), in improving students' numeracy skills. It also aimed to identify
mathematics teachers' challenges in integrating numeracy skills into the curriculum and these
programs. A mixed-method study with a sequential explanatory design was used to achieve this
objective. The data collection was carried out through quantitative and qualitative approaches.
Closed questionnaires were explicitly used for quantitative data, while open questionnaires and
interviews were used for qualitative data. Inferential statistics were used to analyze the quantitative
data and a thematic analysis for qualitative data. The quantitative results showed that most teachers
positively perceived the effectiveness of INC and the programs in empowering students' numeracy
skills. The implementation of INC and PSP significantly influenced the empowerment of numeracy
skills. The qualitative analysis provided an in-depth exploration of teachers' perceptions and the
challenges faced in promoting numeracy skills in implementing INC and the programs.
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1. INTRODUCTION

The demand for mastering numeracy skills originates from diverse methods of
information presented in the digital era, including images, tables, graphs, audio, and video.
The ability to present and interpret information both quantitatively and qualitatively requires
skills in reading, analyzing, and drawing conclusions effectively (Mason et al., 2016). The
skills are foundational for solving complex problems, thinking critically, and adapting to
rapid changes (Abella et al., 2024). Numeracy is crucial for academic success, lifelong
learning, and empowering individuals to navigate the complexities of the modern world
(Cordova Jr et al., 2024; Geiger, Goos, et al., 2015). As a primary focus of mathematics
education, it is not only a tool for engaging with academic subjects but also has applications
in everyday life (Dorris et al., 2021). In this case, numeracy skill is conceptualized as the
foundation of mathematics, a means for active citizenship, the integration of literacy with
mathematics, and a tool for decision-making and social contexts (Callingham et al., 2015).

The Indonesian government has addressed the need for an updated curriculum by
implementing the Merdeka curriculum as the Indonesian National Curriculum (INC)
(Yerizon et al., 2024; Yulianto, 2022; Zidan & Qamariah, 2023). The curriculum is a crucial
component in achieving educational objectives (Abidin et al., 2023). According to
Indonesian Government Regulation Number 4 of 2022 concerning National Education
Standards, basic education in Indonesia should prioritize character development
corresponding with Pancasila values and numeracy as foundational literacy (Kurniawan,
2018; Srirahmawati & Hunaifi, 2022). The focus on student character and attitudes was also
present in the 2013 Curriculum (Puad & Ashton, 2023), showing the government's
commitment to producing a generation that is not only intelligent and skilled but also has
noble character and a national perspective (Roza et al., 2016). Pancasila, the ideology of the
Indonesian nation, plays a significant role in fostering material prosperity, quality of life,
national character, and noble values (Indra & Budimansyah, 2020). Education is central to
instilling Pancasila values (Winarno et al., 2024). The Ministry of Education, Culture,
Research, and Technology implements programs under INC, namely National Assessment
(NA) (Novita et al., 2022). Furthermore, the ministry continues the essential Pancasila
Student Profile (PSP) from the previous curriculum (Gayo, 2018).

INC aims to realize the objectives of PSP (Chamisijatin et al., 2023; Utami et al.,
2023), which focuses on improving the quality of Indonesian education, especially in terms
of character development. INC describes the core components of education (Maryani, 2023)
and creates an environment that supports the development of basic literacy, including
numeracy (Rahman & Dewi, 2024; Syahida & Dewi, 2023). Numeracy skill is essential in
basic education, not only serving as a learning tool across subjects but also a practical skill
for everyday life (Dorris et al., 2021). Moreover, the Programme for International Student
Assessment (PISA) defines mathematical literacy as the ability to identify, understand, and
use mathematical concepts to solve problems and make decisions in various contexts,
including daily life (Genc & Erbas, 2019; Hidayah et al., 2021b; Oktiningrum et al., 2016;
Smith & Morgan, 2016), work, and social interactions (Tsatsaroni & Evans, 2014).

Indonesian students' numeracy skills are relatively poor. PISA in 2022 reported an
average Indonesian mathematics score of 366, a decrease from 379 in PISA 2018 (Wijaya
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et al., 2024). The result of Minimum Competency Assessment (MCA), conducted by the
Indonesian government, showed elementary students’ scores were below average (Rohmah
et al., 2022). In this case, students' inability to understand and apply basic mathematics,
language, arithmetic, and information makes solving numeracy problems challenging
(Hidayah et al., 2022). The Australian curriculum requires teachers at all grade levels and in
all subjects to support students' numeracy skills (Geiger, Forgasz, et al., 2015; Goos et al.,
2012). The curriculum includes numeracy skills as part of the educational objectives adopted
by every state in Australia (Forgasz et al., 2017).

Studies have examined teachers' perceptions and readiness for curriculum reforms
(Gurion, 2024; Nasution & Indrasari, 2024), as well as assessment over the last two decades
(Amin et al.,, 2023). However, comprehensive exploration of mathematics teachers’
perceptions in Indonesia regarding the effectiveness of the current curriculum and its
supporting programs in empowering numeracy skills remains limited. Teachers’ perceptions
of educational curriculum reform were crucial because the responses, attitudes, and
willingness to adopt new methods significantly impacted the success of these reforms
(Prasetyono et al., 2021). In addition, the successful implementation of an effective
curriculum could support educational developments, such as improving education quality,
school reputation, and students' interest (Campbell-Phillips, 2020). This study filled a gap
by comprehensively exploring the perceptions of mathematics teachers in Indonesia
regarding the effectiveness of INC and its supporting programs on students' numeracy skills,
as well as the challenges of implementation to ensure the curriculum effectively supports
numeracy development across various educational contexts in Indonesia.

The current study used a mixed method with a sequential explanatory design (Cohen
et al., 2000) to investigate the mathematics teachers' perceptions regarding the effectiveness
of INC and its programs in supporting students' numeracy development. It also aimed to
identify the challenges faced by mathematics teachers in integrating students’ numeracy
skills into the curriculum and programs. To achieve these aims, two main questions were
addressed, namely (1) do mathematics teachers believe that INC and its programs effectively
support students’ numeracy development? Moreover, (2) what are the perceptions and
challenges faced by mathemathics teachers in developing students’ numeracy skills when
implementing INC and its programs?

The study contributed significantly to the development of numeracy within INC and
its programs through several main aspects. First, it provided empirical insight into the
effectiveness of INC and its programs in supporting students’ numeracy development from
mathematics teachers' perspectives. Second, it identified perceptions and specific challenges
faced by teachers in developing students’ numeracy skills, facilitating the design of more
effective interventions and strategies. In addition, offering recommendations with respect to
the results could improve the quality of mathematics education in Indonesia, positively
influencing the numeracy skills of students as well as their academic and professional
success in the future.
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2. METHOD

This study employed a mixed method with a sequential explanatory design (Cohen
et al., 2000). The data were first collected quantitatively, followed by a qualitative phase to
gather in-depth results. Furthermore, purposive sampling was used to select mathematics
teachers in Indonesia who had implemented INC, NA, and PSP in schools. This study was
conducted in compliance with the associated ethical and legal guidelines to protect the
privacy of teachers as research subjects.

2.1. Participants
Participants for Quantitative Data

In the first phase, an online questionnaire was voluntarily completed by 192
elementary, middle, and high school mathematics teachers from various regions of
Indonesia. The participating teachers came from diverse backgrounds, providing a
comprehensive and in-depth understanding of the effectiveness and challenges of INC and
its supporting programs to improve students’ numeracy skills. The detailed characteristics
of the participating teachers are presented in Table 1.

Table 1. Characteristics of teachers in this research

Category Sub-category Percentage (%) Total
Educational background Mathematics education 83.333 160
Non-Mathematics 16.667 32
Gender Man 28.646 55
Woman 71.354 137
Geographical location of the school City center 22.396 43
Midtown 29.167 56
Far from City Center 48.438 93
Teaching experience More than 15 years 31.771 61
11-15 years 29.688 57
6-10 years 22.917 44
Less than 5 years 15.625 30

Participants for Qualitative Data

Among the 192 initial participants, 10 were selected to represent the diverse
responses and interviewed in the second phase for qualitative analysis. These 10 participants,
who had completed both open and closed questionnaires, were selected to reflect various
backgrounds, distinct from other interviewees, to provide a broader and more in-depth
perspective.

2.2. Data Collection and Instrument

The data collection of this study was carried out using online questionnaires and
interviews. The research instruments included both closed and open-ended questionnaires,
as well as interview guide sheets (Cohen et al., 2000). Teachers' perceptions of the
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effectiveness of INC and its supporting programs to improve students’ numeracy abilities
were measured quantitatively through the closed-ended questionnaire. Meanwhile, open-
ended questionnaires and interview guide sheets enabled the teachers to explain their
perceptions of the challenges encountered in the numeracy skills enhancement process
within the implementation of INC and its programs. The questionnaire was developed using
Google Forms with a structured and measurable approach, and a semi-structured interview
guide was prepared for the interview process.

Quantitative Data Collection Tools

The questionnaires and interview guides were validated by two mathematics
education experts from Padang universities. During the validation process, ambiguities in
the instrument sentences were identified and corrected. Furthermore, new questions were
added to gather more detailed teacher profile information. The revised instruments were
subsequently tested on a sample of 50 teachers to assess validity and reliability.

The closed questionnaire covered two main aspects, namely background information
and teachers' perceptions. The background aspect included 13 questions related to teachers
and school profiles. The teachers' perceptions section consisted of 25 statements rated on a
Likert scale of 1-4. Table 2 shows the statements focused on three sub-aspects, namely
teachers' perspectives of the current INC, the application of NA, and the application of PSP
in relation to the development of numeracy skills in mathematics learning.

Table 2. Questionnaire aspects

Aspect Sub-aspect Indicator of the effectivity

Teachers’ perceptions INC 1. Flexibility of practice and numeracy learning in
mathematics learning with the implementation of INC
2. Support, resources, and guidance for teachers in the
practice and learning of numeracy in mathematics
learning with the implementation of INC
3. The usefulness of numeracy practice and learning in
mathematics learning with the implementation of INC

NA 1. Understanding the purpose and implementation
mechanism of NA to measure numeracy
2. Efficiency of implementing NA to measure numeracy
3. Support, resources, and guidance for implementing
NA
4. Contribution of implementing NA in developing
students' numeracy and numeracy mapping

PSP 1. Understanding the objectives and implementation

mechanisms of PSP to develop the character of
Pancasila and numeracy skills

2. The efficient implementation of PSP develops the
character of Pancasila and numeracy skills

3. Support, resources, and guidance for PSP
implementation to develop Pancasila character and
numeracy skills

4. Contribution of implementing PSP in developing the
character of Pancasila and numeracy skills
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Qualitative Data Collection Tools

Qualitative data were collected using open-ended questionnaires and interview guide
sheets. The tools helped teachers to identify critical themes reflecting their perceptions and
experiences, particularly the challenges faced when developing numeracy skills in the
implementation of INC and its programs. The interview guide in Table 3 was prepared to
ensure a systematic approach when interviewing the ten selected subjects. In addition to
these questions, follow-up questions were asked based on teachers' responses and
explanations.

Table 3. Interview guidelines

Aspect Sub-aspect Indicator of the effectivity

Teachers’ perceptions INC 1. How effective is INC in developing students'
numeracy skills?
2. What aspects of INC can support students' numeracy
development?
3. What are the challenges in implementing INC in
numeracy learning?
NA 1. How effective is NA in developing students'
numeracy skills?

2. What aspects can support students' numeracy
development in NA?

3. What are the challenges in realizing NA's goals in
numeracy learning?

PSP 1. How effective is PSP in developing students'

numeracy skills?

2. What aspects of PSP can support students' numeracy
development?

3. What are the challenges in implementing PSP in
numeracy learning?

2.3. Data Analysis
Quantitative Data Analysis

Questionnaire data obtained from 192 mathematics teachers were analyzed
quantitatively to address the first research question. Quantitative data were analyzed using
SmartPLS software to test the validity and reliability of the instruments, as well as to perform
statistical analysis of the numerical data. In addition, inferential statistics such as Analysis
of Variance (ANOVA) and multiple regression were used to analyze the quantitative data.
These statistics help interpret the general perspectives of mathematics teachers.

Quialitative Data Analysis

Interview data from 10 teachers were processed qualitatively using a thematic
analysis method with a deductive framework, facilitated by NVIVO software. Deductive
themes, based on preexisting theories or frameworks, guided the coding process and theme
development (Guest et al., 2012). The themes in this study included perceptions and
challenges of implementing INC, NA, and PSP, all of which were developed to address the
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second research question. Moreover, the themes were coded and categorized using key terms
such as perception, challenge, INC NA and PSP implementation.

The combination of quantitative and qualitative analysis provided a comprehensive
understanding of the perceptions and challenges of mathematics teachers regarding INC and
its numeracy support programs.

3. RESULTS AND DISCUSSION
3.1. Results
Phase 1: Quantitative Study

This phase aimed to examine mathematics teachers' perceptions concerning the
effectiveness of INC and the supporting programs, namely NA and PSP, in empowering
students’ numeracy skills. Data was collected and analyzed using SmartPLS to test the
validity, reliability, and effectiveness of each variable.

A trial of the instruments was conducted to determine validity and reliability after
carrying out content validity by two mathematics education experts, revising to address any
ambiguities, clarifying item sentences in the instruments, as well as adding questions to
explore teachers and school profile information. The instruments were tested on a sample of
50 teachers. The validity test results showed that all INC, NA, and PSP variable items had a
calculated r value greater than the r table (0.2787) and a significance value of less than 0.05,
confirming the validity of all items used in the research instruments. Furthermore, the
reliability test results, measured by Cronbach's Alpha, showed that the instruments were
highly reliable as ri1 > 0.70 (Hidayah et al., 2021a). Table 4 presents the reliability of the
instrument.

Table 4. Instrument’s reliability test results

Aspect Sub-aspect Cronbach’s Alpha Description
Teachers’ perceptions INC 0.926 Reliable
NA 0.949 Reliable
PSP 0.976 Reliable

Table 4 shows that the Cronbach's Alpha value for all sub-aspects, namely INC, NA,
and PSP, was >0.90. This confirmed the instruments' very high reliability. The items
consistently measured teachers' perceptions of the aspects tested. Therefore, the instruments
could be relied on to measure teachers' perceptions of the effectiveness of INC and its
supporting programs in fostering numeracy development.

RQ 1: Do mathematics teachers believe that INC and its programs effectively support
students’ numeracy development?

Based on the results of the closed questionnaire shown in Table 5, the majority of
mathematics teachers responded positively to the implementation of INC and its programs,
such as NA and PSP, in supporting numeracy. Only about 10% of respondents disagreed
with the effectiveness of INC and its programs in supporting numeracy.
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Teachers generally responded positively to the implementation of INC and its
programs, stating that INC offered support and autonomy in designing mathematics learning,
facilitated students to analyze real-world problems, and improved the critical thinking
processes. In addition, the projects of INC program challenged students to become effective
problem solvers and productive individuals.

Some teachers expressed disagreement, citing a lack of theoretical guidance for
mathematics learning under INC, potentially leading to unstructured learning. Teachers also
stated that unrepresentative samples and varying students’ characteristics across schools
rendered the assessment process ineffective, as only students involved in NA tests were
actively engaged. Some even mentioned that the project in INC left certain students
struggling to grasp basic mathematics concepts, negatively influencing numeracy skills and
leading to misconceptions in subsequent levels of learning.

Table 5. Results of closed questionnaires
INC (%) NA (%) PSP (%)

Strongly Disagree 0.13 1.41 1.23
Disagree 4.82 9.94 9.94
Agree 70.05 65.63 65.48
Strongly agree 25.00 23.02 23.34
Total 100.00 100.00 100.00

The statistical analysis quantified INC's and its programs' influence on supporting
numeracy development. The results of the multiple regression test are shown in Figure 1.

Teachers’ Perspective

e —

0.725%*

©%,,20.01, ***p<0.00]

Figure 1. Multiple regression test results

The results of the multiple regression analysis in Figure 1 show that INC had a
positive and significant influence on students' numeracy development, with a regression
coefficient of 0.725 and a p-value <0.01. Therefore, the implementation of INC was
correlated with a significant effect on students' numeracy skills, showing that INC provided
a practical framework for numeracy skills development. The practical framework in the
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study referred to a structured plan or guideline for instructional methods and strategies in
INC that had been statistically proven to have a positive and significant effect on students'
numeracy skills.

Figure 1 also shows that NA had no significant effect on students' numeracy
development, with a regression coefficient of -0.050. The negative value showed that, from
teachers' perspectives, the implementation of NA did not significantly impact students'
numeracy skills. Teachers questioned the effectiveness of NA in empowering students’
numeracy skills and perceived its effects did not fully meet expectations. Although NA was
effective as a diagnostic tool for evaluating and measuring students' numeracy skills, it did
not significantly affect to their development.

The PSP program, as shown in Figure 1, had a positive and significant influence on
students' numeracy development, with a regression coefficient of 0.251 and p-value <0.05.
Therefore, the implementation of the PSP was correlated with an increase in students'
numeracy skills. Teachers believed that the values taught in PSP, such as critical thinking,
creativity, and collaboration, strongly supported the development of the skills. Based on the
research, the PSP projects encouraged students to think critically by planning and identifying
alternative solutions. Students were not only required to comprehend mathematical
procedures but also the concepts and be able to interpret data intensively and critically. This
critical thinking aspect was crucial in strengthening students' numeracy competencies across
various life contexts.

Teachers perceived that the PSP projects supported students’ creativity in utilizing
numbers and estimation, generating original ideas and works, and solving problems with
innovative solutions. These activities required numeracy not only as counting skills but also
as a creative tool for planning, estimating, executing, and developing ideas. The program
also facilitated projects for students to collaborate with their peers. By collectively working
on projects, students deepened their understanding of numeracy concepts by exchanging
ideas and exploring different problem-solving methods. Teachers recognized the importance
of Pancasila values in forming students who were academically intelligent and had strong
character. Furthermore, the PSP programs were designed to shape students' character based
on Pancasila values, including the development of numeracy competencies.

Table 6. ANOVA table

Sum of Regression df Mean Square F Sig.
Regression 30.860 3 10.287 62.892 <0.001
Residual 30.750 188 0.164
Total 61.611 191

The ANOVA in Table 6 shows that the significance value in the F test was less than
0.05, with a calculated F value = 62.892 > F table = 2.65. Therefore, INC, NA, and PSP
collectively influenced numeracy development.
Table 7. Model summary

R R Square Adjusted R Square Std. Error of the Estimate
0.708 0.501 0.493 0.40443
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The model summary in Table 7 shows a coefficient of determination or R Square
value of 0.501. This showed that INC, NA, and PSP collectively influenced numeracy
development by 50.1%.

Most teachers believed that INC and its programs represented a significant and
positive change in Indonesian education. This was evidenced by the increase in numeracy
achievements of Indonesian students reported at NA from 2022 to 2023, namely 16.01% for
elementary school level, 3.79% for junior high school level, and 5.98% for senior high school
level, as stated in Table 8 (Ministry of Education and Culture of the Republic of Indonesia,
2023).

Table 8. Results of numeracy achievements for the last two years

Year Numeracy achievement results (%)
. Junior i i
Implementation of NA  Release Report Elementary . Senior high
school high school school
2021 2022 30.66 36.84 35.16
2022 2023 46.67* 40.63* 41.14*

*Increment in numeracy result

Phase 2: Qualitative Study

RQ2: What are the perceptions and challenges faced by mathematics teachers in developing
students’ numeracy skills when implementing INC and its programs?

This qualitative study explored the results of open-ended questionnaires and one-on-
one interviews, focusing on the perceptions and challenges faced by mathematics teachers
with the implementation of INC and its programs. Based on the quantitative phase, the
majority of Indonesian mathematics teachers responded positively to the effectiveness of
INC and its programs in supporting numeracy skills. Some believed that INC and its
supporting programs provided sufficient support and autonomy for designing mathematics
learning and developing students’ numeracy skills. Teachers focused on students’ progress,
potential, and competencies at each phase because the instructional content and material in
INC were designed to be simpler but more contextualized for learning.

A teacher remarked, “I believe that INC is effective since it provides support and
autonomy for me as a teacher to design mathematics learning and introduce students to
numeracy problems in a daily context. The instructional content and material are now
simpler and more related to daily context, hence, we focus on students’ progress, potential,
and competencies” .

Another teacher emphasized the benefits of NA as a supporting program of INC for
numeracy skills development. Students were also observed to be regularly exposed to
numeracy problems and real-world situations, honing their ability to understand, use, and
communicate numerical information in daily contexts. This benefit extends not only to
mathematics but also across the broader curriculum. In addition, positive perceptions of PSP
in INC were also reported. Teachers found that the numeracy projects allowed students to
express ideas in both oral and written forms. These projects challenged students to become
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productive individuals capable of solving mathematical and non-mathematical problems
effectively, thereby developing into effective problem solvers.

According to mathematics teachers, there are three key aspects of PSP that support
numeracy, namely critical thinking, creativity, and collaboration. The projects implemented
in PSP facilitate students to think critically by planning and identifying alternative solutions
to challenges. Students are not only required to understand mathematical procedures but also
understand why and how these concepts are applied, and be able to interpret data and
information intensively. This critical thinking aspect plays a crucial role in strengthening
students' numeracy competencies across various life contexts.

Numeracy is supported through the creative aspect of PSP. Students are encouraged
to use numbers and estimation to produce tangible products, such as crafts based on
geometry or other outputs. These activities require numeracy not only as a counting skills
but also as a creative tool for planning, estimating, executing, and developing ideas. The
results also showed the importance of collaboration in PSP for developing numeracy skills.
The program facilitated students to collaborate with peers and take responsibility for
achieving an objective. By collectively working on a project, students deepened their
understanding of numeracy concepts by exchanging ideas and exploring different problem-
solving methods. This collaboration process not only improves students’ comprehension of
numeracy concepts but also help develop critical thinking and communication skills.

Approximately 10% of respondents disagreed with the effectiveness of INC and its
programs in supporting numeracy. Teachers reported that similar cognitive aspects, such as
those emphasized in PSP for skills like numeracy, had already been introduced and
implemented in previous Indonesian curriculums. INC continued these programs with a new
emphasis on flexibility and autonomy for teachers and schools in developing the skills.
However, some teachers perceived INC to be impractical because of the lack of theoretical
guidance for mathematics learning. Teachers tended to make personal interpretations of how
to implement mathematics learning under the pretext of flexibility and autonomy, resulting
in undirected learning.

Some teachers expressed concerns about NA as a diagnostic tool. NA was also
claimed to be ineffective for assessing and developing students’ cognitive abilities,
specifically numeracy skills, due to unrepresentative samples and varying characteristics of
students across different schools. Only students involved in NA tests are actively engaged
in learning. Furthermore, NA could not be used as a reliable benchmark for assessing
cognitive development.

A teacher remarked, “In my opinion, the implementation of NA is not effective for
cognitive assessment and development because the samples are not representative, and the
characteristics of students in each school are different. Only students who take NA tests
engage in learning ”.

Teachers who disagreed regarding the implementation of projects in PSP stated that
mathematics learning, specifically at the elementary level, did not require projects because
students needed a comprehensive concept understanding. The focus on project
implementation left some students struggling to understand the basic mathematics concepts,
leading to low numeracy skills and misconceptions for students at subsequent levels.
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These results showed both the supportive and opposing views of teachers regarding
INC and its programs. Despite the majority of teachers holding positive perceptions of INC
and its programs in developing numeracy, there were still challenges in implementation. A
comprehensive evaluation is needed to identify the gaps between teachers' perceptions and
NA results presented in Indonesian Education Report Card (Ministry of Education and
Culture of the Republic of Indonesia, 2023). It shows relatively low scores for numeracy
achievement during the implementation of NA. Despite the increase in these scores as
depicted in Table 8, the minimum success rate of 50% was not reached. Furthermore, this
phase identifies the challenges encountered by mathematics teachers in developing
numeracy skills within INC and its supporting programs, namely NA and PSP, using a
thematic deductive approach. These challenges were consecutively classified into three
themes. These themes are challenges of implementing INC, NA, and PSP.

Theme 1: Challenges of Implementing INC

This study found that mathematics teachers in remote schools or far from city centers
encountered various challenges in accessing information and obtaining adequate
infrastructure to support the learning process and numeracy development. Teachers were
unable to present a visualization of graphs, diagrams, and pictures due to inadequate tools
and unreliable electricity.

Teachers remarked, “Our school is far from city centers, hence, we face challenges
in conducting proper mathematics learning to facilitate numeracy development due to
limited infrastructure, access to information, and skilled school staff. Numeracy problems
often involve graphs, diagrams, and pictures, but we ironically cannot present PowerPoint
slides or other teaching materials because of uneven electricity resources at our school”.

The lack of skilled resources in utilizing technology for numeracy learning was
identified as another significant challenge. Senior mathematics teachers, in particular, often
lacked training in using advanced technology for mathematics learning. Many expressed the
need for workshops to develop technical skills.

A teacher stated, “I have been a senior mathematics teacher for over 25 years, but [
am not skilled enough to independently use advanced tools or technology. I think a mini-
workshop to learn the basics of technical issues is needed for me and other senior teachers.
| often rely on younger teachers to help me set up the classroom, but I prefer to not use those
things in teaching rather than burdening others”.

Remote schools faced an additional challenge of limited socialization among
teaching staff regarding numeracy skills development. Therefore, teachers in remote schools
had to learn independently about improving numeracy without any direct guidance from
professional staff through outreach or training.

Teachers in urban schools faced different challenges, particularly with students’
behavior related to gadget use, especially cell phones in the school environment. Students
often lacked focus on the given instruction. This behavior hampers the focus on completing
the numeracy tasks, resulting in suboptimal development of numeracy skills because
valuable learning time is wasted on unproductive activities.
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Teachers reported that the flexibility method in INC created an imbalance in how the
material is adapted and taught. For instance, some grade 7 students may only be introduced
to a small portion of the curriculum as the teachers only focus on mastering specific topics.
As a result, materials not covered in grade 7 should be deferred to grade 8 or 9. This can
leave students with a weak foundation in mathematical concepts, making the subsequent
materials in grade 8 or 9 more challenging and overwhelming. Also, students' understanding
of numeracy may become shallow and inconsistent.

A teacher asserted, “As an eighth-grader teacher, one of the challenges | face is re-
teaching mathematics concepts because the materials taught by different teachers are often
unbalanced due to the flexibility of the curriculum”.

Another issue is the lack of coordination between mathematics teachers across
different grade levels, which results in gaps in the curriculum. This approach makes it
difficult for students to bridge the gap between grade levels, as the transition from one grade
to the next needs to be better integrated. The imbalance in material coverage and lack of
coordination among mathematics teachers disrupt the continuity of learning. Poorly
coordinated learning experiences hinder the sustainable and comprehensive development of
numeracy skills. This also triggers students' difficulties in connecting previously learned
concepts with new material, impairing the ability to build strong numeracy skills in an
integrated and continuous manner.

Theme 2: Challenges of Implementing NA

Teachers were initially very enthusiastic about implementing numeracy concepts in
class, hoping that students would become proficient in solving numeracy problems and
achieve good results in NA. However, in practice, teachers believe that follow-up on NA
results is lacking and need clear information, feedback, or direction on how to use NA results
when teaching. This can lead to difficulties in identifying students' specific weaknesses in
numeracy due to the limited information, preventing the ability to provide targeted support.
This leads to undirected learning as teachers lack guidelines for continuing the numeracy
learning process. As a result, initial efforts to improve students' understanding of numeracy
did not have a significant impact due to the lack of guidance on interpreting and integrating
NA results into mathematics learning.

A teacher remarked, “I was initially enthusiastic about the national assessment as it
evaluates literacy and numeracy skills, but I was really disappointed that there was no
follow-up on NA results. I could not identify my students’ weaknesses in numeracy and
mathematics learning since I honestly lacked information about the result”.

“I believe NA aims to identify students' learning needs, development, and
achievement of outcomes. Unfortunately, NA has not been used as feedback for improving
learning, as it has not been optimized in practice”.

Mathematics teachers in rural areas report that NA does not accurately measure
students' cognitive achivement and character. NA has not effectively evaluated and mapped
aspects that support the quality of learning within the school environment. The teacher stated
that students consider NA as an optional program since the results do not directly impact
grade promotion. Students’ perception regarding NA as a formality program decreases
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students' motivation to learn and practice numeracy, hindering the development of solid and
sustainable numeracy skills.

A teacher stated, “NA does not fully measure students' cognitive abilities or
character, specifically in rural schools like ours, where its implementation seems more like
a formality”.

“NA has not supported numeracy skills development in mathematics learning
because students underestimate it, knowing it does not affect graduation or class
promotion”.

Teachers stated that students were not prepared for NA, as the curriculum change
was considered sudden, and were not accustomed to solving mathematics problems related
to real-life, socio-cultural, and scientific contexts. Without adequate preparations for these
changes, students' understanding of numeracy concepts was compromised. Students also
struggled to follow lessons and engage actively in discussions and numeracy exercises.

A teacher stated, “Many students are not ready for NA because the curriculum
change was sudden, and they are not used to solving numeracy problems”.

Theme 3: Challenges of Implementing PSP

One of the main challenges is teachers’ misconception that PSP should be
implemented on a large scale and requires substantial funding. This perception has led some
schools to hesitate to fully adopt the programs. Furthermore, the perception that PSP should
result in tangible products increases teachers' workload. These hesitations hinder the
numeracy skills projects in schools, as added pressures reduce motivation and divert
attention from numeracy instruction.

A teacher explained, “A4 large-scale project to produce a tangible product cannot be
implemented in our school since we do not have a sufficient budget to promote numeracy
skills development as intended by INC program in PSP, along with increased workloads for
teachers”.

Many mathematics teachers face significant challenges in implementing PSP, which
impacts INC programs in general, particularly in remote schools with limited facilities and
access to information. These schools often lack adequate learning media, internet access,
and classroom resources, hindering the effectiveness of PSP and its numeracy programs.

Another challenge is students’ selfish behavior, which undermines the objective of
cultivating mutual cooperation in PSP program. Although PSP is designed to foster
collaboration, excessive independence can hinder this objective. When individual
achievements are prioritized, students miss the opportunities to practice and internalize the
values of mutual cooperation. Students used to working independently may become selfish
and less capable of collaborating with their peers.

A teacher remarked, “Although students have become independent through PSP
program, they still tend to act selfishly, unable to collaborate with peers as they believe in
the ability to complete numeracy projects and other tasks individually. Our challenge is to
redesign learning and projects for students to develop both independence and collaborative
skills”.
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Time management is another challenge reported by mathematics teachers.
Implementation PSP requires allocating time efficiently and designing mathematics learning
that instills numeracy concepts without disrupting other learning activities. The presence of
various extracurricular activities and supporting agendas often causes teachers to
procrastinate PSP implementation.

A teacher stated, “My difficulty lies in managing my time efficiently and designing
numeracy learning, as there are many other extracurricular activities”.

3.2. Discussion

The implementation of INC and its supporting programs provided educators with the
freedom and autonomy to adapt teaching methods to students' needs, determine relevant
curriculum based on local requirements, develop character, and strengthen students’
competence (Taufik & Rindanigsih, 2024). The quantitative phase of this study concluded
that Indonesian mathematics teachers had a positive view of the effectiveness of INC and its
implementation programs in supporting numeracy skills development, with the exception of
NA programs. Despite the increase in NA scores, the results were still relatively low
(Purnomo et al., 2023; Sa’dijah et al., 2023; Yerizon et al., 2024). Previous studies also
showed that students in certain regions of Indonesia struggled with numeracy problems
(Dewantara et al., 2023; Hidayah et al., 2022). These results showed the need for further
evaluation to understand the challenges teachers faced in developing numeracy through NA
program. Despite acknowledging the significance of INC and PSP in developing numeracy,
teachers still experienced challenges in implementation. The study identified the gaps
between teachers' perceptions and NA results presented in the Indonesian Education Report
Card.

The first theme of this current study identified several challenges faced by
mathematics teachers in Indonesia. The first challenge identified in implementing INC is
challenges in accessing information and obtaining adequate infrastructure to facilitate the
learning process. It corresponded with the previous study that infrastructure is crucial in
learning (Imelda et al., 2023). Limited internet access in remote areas prevented teachers and
students from utilizing digital learning sources for numeracy skills enhancement (Sukmayadi
& Yahya, 2020). Previous studies stated that elementary school teachers in remote areas
faced similar challenges, including unstable internet access and a lack of technological
devices (Supriatna et al., 2023). The cultivation of numeracy skills in INC was challenged
by infrastructure limitations, such as inadequate classrooms and limited teaching materials
(Fannisa et al., 2023). The lack of technological devices, such as computers or tablets, made
it difficult for teachers to integrate technology into numeracy learning (Igcasama et al., 2023;
Yamtinah et al., 2022). It was easier for teachers to create a conducive learning environment
for numeracy development with adequate facilities (Miller, 2018).

The lack of skilled resources in utilizing technology was another significant
challenge in implementing INC. According to previous studies, some mathematics teachers
in Indonesia were not skilled in implementing ICT-based learning (Mkhize & Davids, 2023,
Wijaya et al., 2024). Technology could help visualize abstract concepts and provide
interactive exercises crucial for improving students' numeracy skills (Miller, 2018).
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However, the teachers often repeat material from the notes without further development and
use simple types of problems that do not encourage students to think logically (Fannisa et
al., 2023). To effectively instill numeracy skills in students, teachers also need to be skilled.
Implementing contextual learning by skilled teachers could help students better understand
and apply mathematical concepts in everyday life (Iswara et al., 2022).

Mathematics teachers in remote schools faced the additional challenge of a lack of
socialization among teaching staff during the implementation of INC. Previous studies
showed that over 78% of teachers struggled to develop numeracy test instruments due to the
new numeracy assessment in the Indonesian curriculum (Purnomo et al., 2022).
Socialization and technical guidance regarding the implementation of INC have been
suboptimal, leading to limited knowledge regarding the cultivation of numeracy in INC
(Supriatna et al., 2023). This challenge was not unique to Indonesia, as teachers in Malaysia
also needed to choose materials corresponding with students' needs and interests and adjust
syllabus content, methods, approaches, and teaching techniques accordingly to develop
numeracy skills effectively (Md-Ali et al., 2016).

Teachers in urban schools often faced students’ behavior related to gadget use when
implementing INC to improve numeracy skills. Phubbing, the act of ignoring teachers or
classmates in social situations, such as studying and discussing, by focusing on a cell phone,
is a common issue (Ugur & Kog, 2015). When teachers assign tasks or numeracy projects
that involve using cell phones, students often misuse the gadgets for purposes unrelated to
the assignments, such as playing games or communicating with friends, instead of focusing
on the tasks (Tindell & Bohlander, 2012). Therefore, the use of technology in cultivating
numeracy in urban schools still faces challenges related to students’ behavior.

INC provides flexibility and autonomy for teachers to design mathematics learning
that suits students' abilities and fosters the application of numeracy in daily life (Taufik &
Rindanigsih, 2024). The flexibility and autonomy aspects of INC offer an imbalance in how
the material is adapted and taught. In addition, a lack of coordination between mathematics
teachers across different grade levels was identified as a challenge in implementing INC
(Akib et al., 2020). This approach makes it difficult for students to bridge the gap between
grade levels, as the transition from one grade to the next needs to be better integrated.

The second theme focuses on the challenges faced by mathematics teachers in
implementing NA program. Lack of guidance on interpreting and integrating NA results into
mathematics learning was classified as one of the challenges. In addition, the lack of accurate
NA data makes it difficult for educators to improve numeracy skills appropriately (Yamtinah
et al., 2022). This incomplete evaluation is a significant challenge to improving the quality
of learning. NA's inability to measure and map the quality of learning in various school
contexts, especially in remote areas, exacerbates educational disparities. Students in these
areas need more attention and intervention to improve numeracy skills (Santillan, 2023).
This differs from the challenges of the previous curriculum, where national exams focused
only on results and overlooked the learning process because it focused on students’ grade
promotion and graduation (Akib et al., 2020).

NA program was viewed by students as a mere formality program. NA struggles to
showcase students' cognitive achievements, and students tend to consider it optional as the



Iy volume 14, No 1, 2025, pp. 163-188 179

results do not directly impact graduation or grade promotion (Werang, 2023). As supported
by previous studies, application of NA is often considered a mere formality that fails to
provide a comprehensive picture of students' overall abilities (Rahman et al., 2021).

Previous curriculum changes show that teachers' mindsets were not prepared for such
reform (AKkib et al., 2020; Lidinillah et al., 2022; Sukmayadi & Yahya, 2020; Wijaya et al.,
2024). The shift from a teacher-centered to a student-centered learning approach requires
significant time and adaptation (Rizki & Fahkrunisa, 2022). The changes force students out
of their comfort zones (Ellen & Sudimantara, 2023), as those who are used to receiving
information passively from teachers are expected to participate actively and critically in
lessons. Although numeracy learning requires a deep understanding and the ability to apply
mathematical concepts independently, students are not used to solving mathematics
problems related to daily, socio-cultural, and scientific contexts (Genc & Erbas, 2019).

The third theme discusses the challenges in PSP implementation. The
misconceptions that PSP should be implemented on a large scale with substantial funding
hindered students’ improvement of numeracy skills. These perceptions were also reported
in a previous study (Agung et al., 2022). Another perception that PSP should lead to tangible
products also hindered numeracy skills development. Therefore, producing materials
increased the workloads of teachers, who were already overwhelmed with teaching and
administrative duties (Afutor, 2020). Teachers spend more time designing complex projects
rather than developing effective methods for teaching numeracy (Boss & Larmer, 2018).

Schools need to pay more attention to effective PSP initiatives that could be executed
with minimal resources (Anbiya et al., 2023). Focusing on the final product can divert
attention from the main objective of PSP, namely developing students' character and basic
skills, including numeracy (Mulyadi & Mardiana, 2022). Simple and creative projects could
actually be implemented to strengthen students' skills without incurring significant costs by
utilizing available resources and a budgeting planner (Khatib et al., 2022). The project in
PSP encourages continuous learning and be relevant to everyday life, not just the creation of
physical products (Ngereja et al., 2020).

This study found a challenge regarding facilities limitations in implementing PSP.
The lack of facilities specifically hampered students' opportunities to develop numeracy
skills (Fannisa et al., 2023), increasing the achievement gap between students in remote and
urban areas. This was similar to the constraints faced by INC (Imelda et al., 2023). PSP
principle shows that students’ freedom to learn and be creative requires adequate support and
infrastructure (Taufik & Rindanigsih, 2024).

Students’ selfish behavior is a significant challenge for implementing PSP. This
could abate the cultivation of numeracy in PSP program implementation or hinder
opportunities to learn from one another, share problem-solving strategies, and collectively
generate creative and innovative solutions. Mutual cooperation is an important aspect of
Indonesian culture that should be taught and practised in schools (Saidek et al., 2016).
According to previous studies, mutual cooperation (Anwar et al., 2024) and group
collaboration are essential for facilitating discussions and the exchange of ideas that enrich
the understanding of numeracy. Enhancing numeracy skills is not only about understanding
mathematical concepts but also the application in real-world situations that often require



180 Hidayah et al., Empowering students’ numeracy skills: Mathematics teachers’ perceptions ...

collaboration. The lack of experience in collaborative problem-solving can limit the abilities
of students to address numeracy challenges that require teamwork (Kruger & Yorke, 2010;
Lehane & Senior, 2020).

This study identified a challenge regarding time management in learning and PSP
project time. The preparation of materials and resources demands sufficient time, from
preparing lesson notes to figuring out appropriate resources in order to support numeracy
skills (Bezanilla et al., 2021). Furthermore, schools often have many extracurricular
activities and events that coincide with PSP time (Zakso et al., 2022). In general, time
constraints are a crucial factor that needs to be considered in planning and implementing
numeracy skills in PSP implementation (Akib et al., 2020).

4, CONCLUSION

The findings of the first phase of quantitative analysis deduced that most of the
mathematics teachers in Indonesia had a positive perception regarding the effectiveness of
INC and the supporting programs, such as NA and PSP, in enhancing numeracy skills.
Multiple regression showed that the implementation of INC and PSP significantly influenced
numeracy skills. However, NA was found to only evaluate and measure the numeracy skills
of students without making a significant effect to their development.

In the qualitative phase, various challenges in cultivating numeracy were identified
not only in the application of NA but also in INC and PSP. The first challenge encountered
in embedding numeracy in INC implementation was geographical location and resource
limitations. Schools in remote areas often encountered difficulties accessing information and
obtaining adequate infrastructure to support the learning process. The lack of skilled
resources in utilizing technology was another significant challenge in implementing INC.
The second challenge encountered was the lack of socialization and training for teachers in
remote regions. The third challenge was the behavior of students concerning the use of
technology. The final challenge was material inconsistency and a lack of coordination
between grade levels. The INC granted teachers considerable freedom but established a lack
of coordination across different grades, resulting in material imbalances.

Instilling numeracy skills through the implementation of NA included some
challenges, such as a lack of follow-up directions, perceptions of NA formality, and
unpreparedness of students. A lack of follow-up directions and unclear information related
to NA result led to undirected learning, reducing the understanding of skills. The lack of
accurate NA data also made it difficult for mathematics teachers to adopt appropriate
enhancement and provide specific support to students. Furthermore, NA was often viewed
as a mere formality without providing a comprehensive overview of students' abilities.
Students who did not consider NA significant showed low learning motivation, which
reduced the enhancement of sustainable numeracy skills. Moreover, students needed to
prepare for NA due to sudden changes in curriculum. The shift of focus from teacher to
student-centered learning required significant adaptation. While students were unprepared
for this transition, their understanding of numeracy concepts could be compromised, making
it difficult to follow lectures and participate in discussions and numeracy exercises.
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Perceptions of high implementation costs and tangible product, limited facilities,
selfish behavior, time management, and resources were identified as the challenges
encountered in embedding numeracy into PSP. The perception that PSP should be
implemented at high costs has reduced the interest of some schools in adopting the programs.
The assumption of producing a tangible product and complex project also hesitate
mathematics teachers in implementing it. Limited supporting facilities to conduct a project
were a constraint for some remote schools. Another challenge was students' independence
and selfish behavior, as independence in PSP could result in selfish behavior, abating the
development of mutual cooperation. The lack of cooperation in collaborative problem-
solving limited the abilities to address numeracy tasks that required teamwork, while the
final challenge was time, materials, and resources. The preparation of materials and
resources required sufficient time, from assembling the lesson notes to figuring out the right
resources to enhance numeracy skills.

The challenges provided insight into the difficulties teachers and students
encountered in enhancing numeracy skills. This study's implications required more intensive
and continuous professional training and development for teachers to understand better and
effectively implement INC and the supporting programs. The provision of adequate facilities
and resources was crucial to supporting the implementation of the programs. The
government and relevant parties should ensure that all schools have adequate access to
technology and educational resources. Furthermore, the government and policymakers
should continue to evaluate and adapt INC and its programs based on teachers' input and
students' learning outcomes to ensure that the curriculum effectively supports numeracy
skills development.
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