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ABSTRACT

This study examines the influence of pedagogical content knowledge (PCK) on formative assessment practices among
Islamic religious education (IRE) teachers in Malaysian secondary schools, mixed methods design. The research
integrates quantitative and qualitative approaches to comprehensively analyse the relationship between content
knowledge, pedagogical knowledge, and PCK in shaping formative assessment practices. Quantitative data were collected
from 249 IRE teachers via an online survey and analysed using partial least squares structural equation modelling
(PLS-SEM), revealing that pedagogical knowledge and PCK significantly influence formative assessment practices,
with pedagogical knowledge emerging as the strongest predictor. Content knowledge, however, did not demonstrate
a significant impact. Three IRE teachers were randomly selected for semi-structured interviews to complement these
findings, providing qualitative insights into their formative assessment strategies. The qualitative findings underscored
the role of PCK in designing assessments that integrate Islamic teachings with real-life applications, promoting both
intellectual engagement and moral development. Teachers employed varied strategies, including reflective essays,
oral recitations, and real-world scenarios, to foster a deeper understanding of Islamic principles such as Tawheed and
Figh. The interviews also highlighted the importance of addressing misconceptions and implementing differentiated
instruction to cater to diverse learning needs. This study demonstrates the critical role of PCK in shaping effective
formative assessments thus emphasising its potential to enhance students’ academic achievements and their spiritual
and ethical growth. The findings contribute valuable insights into the intersection of pedagogy and assessment within
the context of Islamic education, offering implications for future research and educational practices.

© Penerbit Universiti Sains Malaysia, 2025. This work is licensed under the terms of the Creative Commons
Attribution (CC BY)(https://creativecommons.org/licenses/by/4.0/).
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INTRODUCTION

The Malaysian education system has undergone significant reforms to improve student outcomes,
with increasing emphasis on formative assessment. This approach, defined as an ongoing
process of tracking progress and providing consistent feedback, is essential for identifying
student strengths and weaknesses and offering targeted support (Mohd Arif et al. 2019; Sidhu
et al. 2018; Kaya-Capocci et al. 2022). The Ministry of Education has issued guidelines emphasising
a variety of assessment techniques as observation, questioning, and self-assessment, to obtain a
comprehensive picture of student learning.

A key area influenced by these reforms is Islamic religious education (IRE), a compulsory
subject in Malaysian secondary schools. Taught in Malay, the IRE curriculum covers Islamic
law, history, and civilisation, aiming to provide students with a deep understanding of Islamic
beliefs and practices. Instructional methods include lectures, group work, discussions, and
independent study, supplemented by extracurricular activities like Quran recitation and
volunteerism (Ministry of Education Malaysia 2013). Formative assessment plays a vital role in
monitoring students’ grasp of Islamic values and adjusting instruction to meet diverse learning
needs (Tambak et al. 2022; Mohamad Marzaini et al. 2024).

Students undergo a national IRE examination at the end of secondary education, assessing both
content knowledge and the effectiveness of instruction (Tuna 2022). While the subject supports
Islamic values, its objective is to foster a comprehensive, inclusive understanding of Islam,
encouraging critical thinking and personal growth (Douglass and Shaikh 2004; Habibi et al. 2021).
Given IRE’s dual focus on academic achievement and moral development, effective formative
assessment and pedagogical content knowledge (PCK) are essential.

PCK, as defined by Shulman (1986), merges content knowledge with pedagogical strategies,
enabling teachers to deliver subject matter effectively. In IRE, this includes understanding
religious content, appropriate teaching methods, and how to assess learning meaningfully
(Tanjung et al. 2020). Teachers’ past educational experiences and training shape their
instructional styles, influencing how well they implement formative assessment.

However, challenges persist. Studies reveal issues like teacher bias in evaluations (Dalail et al.
2016), gaps between expected and actual use of technology (Mahat et al. 2021), and confusion
between formative and summative assessments (Hasim et al. 2018). Excessive workloads and
lack of training further hinder effective implementation (Dalail et al. 2018). Nonetheless,
early professional development has been shown to foster positive attitudes toward formative
assessment (Smith and Ahmadun, 2017).

Although some studies highlight the importance of PCK in IRE (Hashim et al. 2015; Ucan and
Wright 2019; Gray-Hildenbrand and King 2019), there is limited research specifically examining
how Malaysian IRE teachers integrate PCK with formative assessment. Addressing this gap, the
current study explores the relationship between PCK and formative assessment practices among
IRE teachers in Selangor, Malaysia. Hence, this study aims to answer the following research
questions:
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1. How does teachers’ PCK influence the formative assessment practices of Islamic
religious education teachers in Malaysian secondary schools?

2. In what ways do Islamic religious education teachers integrate PCK to design formative
assessments that promote intellectual engagement and moral development among
students?

THE PCK MODEL

In 1986, Lee Shulman introduced PCK, highlighting the importance of effective teaching that goes
beyond just subject matter knowledge. It refers to the unique understanding that teachers possess
of how to teach their subject matter effectively. This concept is crucial for educators to ensure that
their students achieve deep learning and understanding of the subject matter (Hume et al., 2019).
Shulman (1986) identified three components of PCK development, namely, content knowledge,
pedagogical knowledge, and PCK. Content knowledge is fundamental to the subject matter and
includes an understanding of concepts, principles, and theories, along with the ability to apply
them to problem-solving and connecting various areas of the subject.

Pedagogical knowledge encompasses the teacher’s understanding of the teaching and learning
process. It includes knowledge of effective teaching strategies, assessment techniques, and
classroom management techniques for their subject matter (Jacob et al. 2020; Mesci et al.
2020). It is necessary for teachers to continuously update their pedagogical knowledge to design
effective teaching strategies tailored to their student’s learning needs. The PCK integrates content
knowledge and pedagogical knowledge to develop effective teaching strategies. It includes the
ability to communicate complex ideas in ways accessible to students and to design activities and
assessments that help students develop a deep understanding of the subject matter (Rapanta et al.
2020).

Besides, Shulman (1986) emphasised the importance of ongoing reflection and self-evaluation in
developing PCK. Teachers must evaluate their teaching practices constantly and seek opportunities
for professional development to enhance their PCK continually. They must also strive to bridge
the gap between theoretical knowledge and practical implementation to achieve a balance in
their teaching practices. Therefore, PCK is a critical concept that teachers need to understand to
be effective in their teaching practices. It requires a continuous effort to develop and refine one’s
teaching strategies and reflect on their implementation to enhance student learning.

Figure 1 illustrates the foundational model of PCK proposed by Shulman (1986), which underpins
the conceptual framework of this study. In the context of IRE, the development of an IRE PCK
model is critical for improving the quality of IRE teaching and learning (Ucan and Wright 2019).
Therefore, generating a PCK model for IRE should entail identifying the knowledge and skills that
IRE teachers require to teach Islamic concepts and practices effectively. This model should also
take into account the unique context and characteristics of IRE, such as the students’ religious
and cultural backgrounds, as well as the Islamic values and principles that underpin the subject
matter (Ucan and Wright 2019; Habibi et al. 2021). The IRE PCK model can be used to teach
any Islamic subject, including Quranic studies, Islamic law, Islamic history, and Islamic ethics
(Amzat 2022). Teachers can make sure that they are developing instruction and assessments that
are relevant to the subject matter and the learners using the PCK model. Hence, IRE teachers can
also use the model to assess and improve their teaching practices on a continuous basis, ensuring
that they are meeting the needs of their students.
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Figure 1: Pedagogical content knowledge (PCK).
Source: Shulman (1986)

THE RELATIONSHIP BETWEEN TEACHERS'’ PCK AND FORMATIVE
ASSESSMENT PRACTICES

Teachers possess specialised knowledge that guides their instructional decisions. In formative
assessment, this knowledge shapes how they design lessons and make real-time judgments in
the classroom (Mesci et al. 2020; Mohamad Marzaini et al. 2023). PCK a synthesis of content
and pedagogical knowledge, is widely considered the most relevant knowledge base for
effective teaching, learning, and assessment (Tanjung et al. 2020). PCK influences how teachers
structure and present subject matter to accommodate diverse student needs and abilities,
ultimately shaping their classroom assessment strategies. This form of knowledge is referred to
as knowledge-in-action that guides decision-making during instruction (Mohd Arif et al. 2019).
However, effective teaching also requires knowledge-in-action, a dynamic, responsive form of
knowledge used for in-the-moment judgments.

According to Mohamad Marzaini and Mat Yusoff (2022), reflection-in-action during teaching
fosters the growth of knowledge-in-action. This highlights a non-linear, reciprocal relationship
between the development and implementation of PCK, where experience gained through
classroom practice and peer interaction continually shapes a teacher’s assessment approach.
Developing PCK requires continuous reflection, self-evaluation, professional development,
and hands-on teaching experience. As Carlson et al. (2019) emphasise, the application of
PCK in assessment significantly impacts educational quality and student outcomes. Ongoing
enhancement of teachers’ PCK is therefore essential to improving teaching effectiveness and
learning results.

Content Knowledge and Formative Assessment Practices

The effectiveness of teachers in developing and conducting formative assessments is greatly
influenced by their subject-matter competence. The teacher’s knowledge of the subject
matter, teaching style, and assessment techniques significantly impact the assessment process
(Retnawati et al. 2018). The research suggests that teachers’ subject-matter expertise affects
the accuracy and precision of student assessments and feedback, and assessments that do not
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accurately reflect student learning or feedback that does not align with learning objectives can
be attributed to teachers’ lack of subject-matter competence (Mellati and Khademi 2018; Mat
Yusoff et al. 2022). Insufficient subject-matter expertise in formative assessment development
and implementation can negatively affect student learning and progress by leading to incorrect
interpretations of their abilities and growth. These challenges may be compounded by various
factors, such as changing curriculum standards, resource constraints, and time limitations that
may limit teachers’ subject-matter expertise and ability to conduct effective assessments (Russo
and Hopkins 2019). To ensure the validity and reliability of classroom assessments, teachers must
continuously engage in professional development to enhance their content knowledge.

The research suggests that teachers’ subject-matter expertise affects the accuracy and precision
of student assessments and feedback, and assessments that do not accurately reflect student
learning or feedback that does not align with learning objectives can be attributed to teachers’
lack of subject-matter competence (Mellati and Khademi 2018; Mat Yusoff et al. 2022).
Insufficient subject-matter expertise in formative assessment development and implementation
can negatively affect student learning and progress by leading to incorrect interpretations of their
abilities and growth. These challenges may be compounded by various factors, such as changing
curriculum standards, resource constraints, and time limitations that may limit teachers’ subject-
matter expertise and ability to conduct effective assessments (Russo and Hopkins 2019). To
ensure the validity and reliability of classroom assessments, teachers must continuously engage
in professional development to enhance their content knowledge.

It is critical to understand that the subject-matter competence of teachers significantly affects the
development and implementation of formative assessments, which can directly impact student
learning outcomes. The accuracy and precision of student assessments and feedback depend on
the teacher’s subject-matter expertise, which affects the validity and reliability of assessments
(Panadero et al. 2020; Mat Yusoff et al. 2022). Teachers must understand the importance of
ongoing professional development to enhance their content knowledge and ensure the validity
and reliability of formative assessments. To mitigate the negative impact of changing curriculum
standards, resource constraints, and time limitations, it is essential for teachers to continuously
enhance their subject-matter competence to develop and implement effective assessments that
align with student learning objectives. Hence, teachers’ subject-matter competence is an integral
part of effective formative assessment development and implementation, and it is necessary to
support and promote continuous professional development to ensure the quality of assessments
and student learning outcomes. Based on this understanding, the following hypothesis is
proposed to examine the relationship between content knowledge and formative assessment
practices.

H1: There is a positive association between content knowledge and formative
assessment practices.

Pedagogical Knowledge and Formative Assessment Practices

Teachers’ pedagogical knowledge is crucial in developing and implementing classroom-
based assessments. This knowledge encompasses a deep understanding of teaching methods,
assessment techniques, and using assessments to guide instruction. Using their pedagogical
knowledge, teachers can create assessments aligned with the curriculum and learning objectives
and accurately measure student progress and understanding (Hume et al. 2019; Adom et al. 2020).
This allows teachers to make informed instructional decisions, provide targeted feedback, and
monitor student growth over time.
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However, changes in curriculum standards, resource limitations, and time constraints can have
negative effects on teachers’ pedagogical knowledge and their ability to design and execute
effective classroom assessments (Shepard et al. 2018). Therefore, teachers need to engage in
ongoing professional development opportunities to enhance their pedagogical knowledge and
skills in assessment design and implementation. Mohamad Marzaini and Mat Yusoff (2022) added
that effective classroom assessments are essential in enabling teachers to understand students’
knowledge and skills, identify areas of improvement, and modify instruction to meet the diverse
needs of all students. This leads to increased academic success and better preparation for future
learning experiences and opportunities. Building on the significance of pedagogical expertise
in shaping effective classroom assessment, the following hypothesis is proposed to explore its
influence on formative assessment practices.

H2: There is a positive association between pedagogical knowledge and formative
assessment practices.

PCK and Formative Assessment Practices

In the realm of formative assessment, teachers’ PCK is of utmost importance. The PCK refers
to the combination of knowledge in content and knowledge in pedagogy, allowing teachers to
develop assessments that are tailored to the curriculum and teaching strategies, which effectively
measure student progress and comprehension (Grieser and Hendricks 2018; Jacob et al. 2020). This
highlights the significance of PCK in the development of assessments that are both pedagogically
sound and specific to content. Therefore, teachers must possess a strong understanding of PCK to
create assessments that accurately measure student growth and achievement.

With a strong PCK, teachers have an understanding of the interplay between content and teaching
methods, allowing them to design assessments that accurately gauge students’ comprehension
and progress (Novianti and Febrialismanto 2020). Moreover, Lee et al. (2018) posited that teachers
who comprehend the relationship between subject matter and instructional strategies are better
equipped to create assessments that reflect this understanding. This ensures the validity of the
assessments in reflecting students’ abilities and progress, as well as providing valuable information
to inform instruction and guide future learning. Therefore, PCK plays a critical role in developing
valid and reliable assessments, which can help teachers make informed instructional decisions
and adjust their teaching strategies accordingly. In addition to creating valid assessments, teachers
possessing robust PCK can provide students with constructive and targeted feedback, enhancing
student motivation, engagement, and overall learning experience (Auerbach et al. 2018). As
teachers understand both content and pedagogy, they can provide feedback that is specific to both
the student’s understanding of the content and the teaching strategies used. This targeted feedback
can assist students in identifying areas of strength and weakness, which helps to foster growth and
promote student achievement. Thus, PCK allows teachers to develop assessments that not only
measure student achievement but also help students learn and progress.

Furthermore, PCK empowers teachers to use assessments effectively to inform their instruction,
furnish targeted feedback, and make necessary adjustments to their teaching strategies (Mesci et al.
2020). Teachers who possess a strong understanding of PCK can use assessment results to identify
areas of student misunderstanding and adjust their teaching strategies to help students achieve
success. By doing so, teachers can help ensure that students receive instruction that is tailored
to their individual needs, promoting equitable outcomes for all students. Thus, PCK is critical for
developing assessments that can help guide future learning and promote student success. In light
of the pivotal role that PCK plays in integrating subject matter with instructional strategies, the
following hypothesis is proposed to examine its impact on formative assessment practices.

H3: There is a positive association between PCK and formative assessment practices
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METHODOLOGY

Research Design

This study aims to quantify and evaluate teachers’ PCK and formative assessment practices
using a mixed-method research design. The researchers have chosen a mixed method approach
to obtain a deeper understanding of the social world, specifically in education, and to meet
the research objectives as survey research popularly studies human perceptions, beliefs, and
behaviour. As stated by Creswell (2011), it is commonly used in social science research and is
most suitable for this particular study. Not only that, using a mixed-method research design
enables the collection of diverse data by integrating qualitative and quantitative approaches. The
data obtained from the survey can be easily analysed using statistical techniques, which provides
reliable and accurate results. However, one of the limitations of using a survey is that it relies
heavily on self-reporting, which can lead to biased responses. Thus, adding semi-structured
interviews to complement the survey will give deeper insight and complement the survey
findings (Leech et al. 2010).

In this study, a survey was employed to gather information concerning the impact of PCK on
formative assessment practices. The survey derived from the studies of Schmidt et al. (2009), Koh
et al. (2010), Goggin (2018), and Luik et al. (2018), was crafted based on the principles outlined in
the book by Chappuis et al. (2012). Meanwhile, the semi-structured interview was employed to
understand further the teachers’ PCK reflected in the formative assessment practices. The interview
protocols were derived from the study of Sothayapetch et al. (2013) on PCK and assessment
practices. To ensure its validity, the survey and interview protocols underwent a process of face
validation involving consultation with four secondary school religious education teachers and one
teacher educator. Furthermore, the content validity of the survey was established by distributing
it to 20 experts in the field through various communication channels such as email, ResearchGate,
WhatsApp, Telegram, and Facebook Messenger. Out of the 20 experts contacted, 10 agreed to
participate, two declined, citing time constraints, and the remaining experts did not respond. These
experts were selected based on their research experience, educational background, and relevant
research activities and achievements, aligning with the recommendations of Lynn (1986) and
Hong et al. (2019). These experts evaluated the survey’s relevance, clarity, and simplicity through a
questionnaire provided by the researchers. Table 1 presents the instrument employed in this study.

Table 1: The instrument used in the study.

No. Construct Indicator No. of items
1 CK CK1, CK2, CK3 3
2 PK PK1, PK2, PK3, PK4, PKS5, PK6, PK7 7
3 PCK PCK1, PCK2, PCK3 3
4 TFA FA1, FA2, FA3, FA4, FA5, FA6, FA7, FAS, FA9, FA10, FA11, FA12, FA13, 14
FA13

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content knowledge; FA =
formative assessment.

Data Collection, Sampling, and Preparation

Data for this study were collected from January 2022 to March 2023 by distributing an instrument
to participants from 30 secondary schools in Selangor, Malaysia. Ethical approval was obtained
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from the Educational Policy Planning and Research Division of the Ministry of Education
Malaysia, and informed consent was secured from all participants prior to their involvement in
the questionnaire and interviews. Data collection was conducted online to ensure convenience
and facilitate efficient data management. Responses were processed using Microsoft Excel and
the Statistical Package for the Social Sciences (SPSS), developed by IBM Corp., Armonk, NY, USA.
Online questionnaires have become increasingly popular due to their ease of distribution and
streamlined analysis.

The study employed a convenience sampling method to recruit 260 IRE teachers, chosen based
on the researchers’ access to specific schools. This method provided the flexibility needed when
exact population parameters were difficult to determine (Chua 2012). After a thorough screening
process, 249 usable responses were retained for analysis (as shown in Table 2). Additionally,
three teachers were randomly selected from this group for follow-up interviews. Although the
sample size was relatively modest, it was deemed sufficient for statistical analysis (Sekaran and
Bougie, 2016). The rigorous screening enhanced data quality, thus strengthening the study’s
reliability and validity.

Table 2: Demographic information of the participants

Gender Frequency
Male 64
Female 185
Total 249
Years of teaching Frequency
1 year to 5 years 149

6 years to 10 years 22

11 years to 15 years 24

16 years to 20 years 9
More than 20 years 45
Total 249
Academic qualifications Frequency
Diploma 8
Bachelor’s degree 239
Master’s degree 2
Total 249

Data Analysis

Prior to conducting the measurement model, a comprehensive data preparation process was
undertaken to ensure completeness and accuracy. This included identifying and addressing
anomalies, missing values, non-normal distributions, and input errors (Hair et al. 2010).
Techniques such as skewness, kurtosis, Q-Q plots, and histograms were used to assess normality,
confirming the data were suitable for analysis. Ensuring data normality was essential for
maintaining the validity and reliability of the measurement model.
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To evaluate the reliability and validity of the construct, the study employed reflective
measurement models with four indicators. Techniques included assessing reflective indicator
loadings, internal consistency reliability, convergent validity, and discriminant validity. Partial
least squares structural equation modelling (PLS-SEM) was used to assess the measurement
model. Internal consistency was measured using Cronbach’s alpha and composite reliability
(CR). Discriminant validity was verified using the Fornell-Larcker criterion, loading and cross-
loading, and heterotrait-monotrait (HTMT) ratios. These techniques strengthened the credibility
and generalisability of the findings.

The structural model’s predictive power was evaluated using procedures recommended by Hair
et al. (2019), including collinearity assessment, path coefficients (f3), coefficient of determination
(RY, effect size (f), and Q? with its effect size. The PLS-SEM approach was selected for its
suitability in exploratory research and its ability to handle complex models involving multiple
constructs (Hair et al. 2021; Sarstedt et al. 2022).

For qualitative data analysis, Atlas.ti 23 software (ATLAS.ti Scientific Software Development
GmbH, Berlin, Germany) was used to organise and manage data efficiently (Creswell 2012).
This tool facilitated code assignment and keyword searches but did not perform analysis itself
(Bryman 2008). Each participant’s file included data from interviews, classroom observations,
and curriculum excerpts. The first phase involved a detailed examination of each dataset,
beginning with IRE teachers, to ensure systematic understanding (Creswell 2012).

To minimise data omission, a structured classification system was used. Through iterative coding
and sub-coding, emergent themes were identified to address the research questions. Findings
were presented narratively for in-depth interpretation and contextualised within relevant
literature. To enhance reliability, an intercoder reliability (ICR) assessment was conducted using
Cohen’s kappa, as shown in Table 3, ensuring consistency in the coding process and reinforcing
the credibility of the results.

Table 3: Cohen’s kappa threshold of agreement

Value Indication of agreement
<0 No agreement
0.01-0.20 Slight agreement
0.21-0.40 Fair agreement
0.41-0.60 Moderate agreement
0.61-0.80 Substantial agreement
0.81-1.00 Perfect agreement

The Trustworthiness of the Study

To ensure the validity and reliability of the study’s findings, an ICR assessment was conducted on
the identified codes and themes. This process evaluated the consistency and agreement between
two independent coders, thereby enhancing the study’s credibility. Twelve codes were cross-
analysed using Cohen’s kappa, a widely accepted measure of agreement (O’Connor and Joffe
2020). Coder 1 developed the initial coding framework, systematically segmenting and labelling
the data, which was saved in a “clean” file and passed to Coder 2. Using the same framework,
Coder 2 independently coded the transcriptions. Agreement was assessed at the unit level, with
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each code assigned a nominal value: “1” for agreement and “0” for disagreement. This binary
categorisation allowed for the calculation of Cohen’s kappa. The analysis was conducted using
SPSS, yielding a kappa value of k = 0.63, p < 0.05, indicating a moderate level of agreement. This
result aligns with the threshold levels proposed by Landis and Koch (1977), as detailed in Table 4.
These findings demonstrate the methodological rigour of the study and support the reliability of
the coding process and the validity of the emergent themes.

Table 4: ICR symmetric measures

Value Asymptotic Approximate = Approximate
standardised error? T significance
Measure of agreement Kappa 0.63 0.13 3.55 -
N of valid cases 12

Notes: a. Not assuming the null hypotwhesis; b. Using the asymptotic standard error assuming the null
hypothesis.

Based on the analysis presented, the study demonstrated a “substantial agreement” between
coders, as measured against the threshold of agreement outlined in Table 3. This outcome
validates the reliability of the coding process and establishes a robust foundation for the findings
discussed in the subsequent sections.

QUANTITATIVE RESULTS

PLS-SEM Measurement Models Used in the Study

Despite some of the loading values falling below the recommended threshold of > 0.708, as
proposed by Hair et al. (2019), the researchers in this study decided to proceed with the analysis
by setting the cutoff point for loading values to > 0.600. This decision was based on the average
variance extracted (AVE) values and ensuring that no more than 15% of the items were eliminated
to maintain the reliability and validity of the construct. It should be noted that the cutoff value
for loading values can vary depending on the specific context and research question, and thus, a
careful judgment must be made while selecting the threshold value (Hair et al. 2019). The findings
presented in Table 5 indicate that some indicators, namely PK1 and FA1, were removed from the
analysis as they had loading values below 0.600. Moreover, the internal consistency reliability
measures, namely Cronbach’s alpha and CR, demonstrated satisfactory levels of reliability,
with values being above the minimum threshold of 0.600 and below the maximum threshold of
0.950. These results imply that the questionnaire used in this study is a reliable instrument for
measuring the constructs of interest.

The discriminant validity of the constructs was evaluated using the Fornell-Larcker criterion
and cross-loading criterion, and the results are displayed in Tables 4 and 5, indicating that
the values satisfy the criteria. The values on the diagonal of the matrix represent the variance
extracted for each construct, while the values on the off-diagonal represent the correlations
between the different constructs. As Table 6 illustrates, the AVE values for each construct exceed
the corresponding off-diagonal values, which is indicative of good discriminant validity. Good
discriminant validity is vital to ensure that each construct measures a unique and distinct concept
rather than being redundant or overlapping with other constructs. Thus, it is a crucial aspect of
construct validity in any research study.
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Construct Item VIF Loading AVE CR a
CK CK1 1.222 0.794 0.565 0.795 0.618
CK2 1.215 0.703
CK3 1.229 0.755
PK PK2 1.540 0.727 0.511 0.862 0.809
PK3 1.588 0.753
PK4 1.433 0.663
PK5 1.469 0.707
PK6 1.514 0.712
PK7 1.592 0.725
PCK PCK1 1.345 0.738 0.586 0.809 0.649
PCK2 1.382 0.802
PCK3 1.175 0.755
FA FA10 2.563 0.734 0.539 0.938 0.928
FAl1l 2.926 0.733
FA12 2.807 0.728
FA13 2.365 0.691
FA14 3.191 0.733
FA2 2.197 0.645
FA3 4.847 0.800
FA4 4.228 0.809
FAS 2.574 0.737
FA6 3.911 0.751
FA7 2.257 0.653
FAS8 3.683 0.744
FA9 3.089 0.768

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content

knowledge; FA = formative assessment.

Table 6: Fornell-Larcker criterion

Construct CK FA PCK PK
CK 0.752

FA 0.475 0.734

PCK 0.431 0.640 0.765

PK 0.686 0.689 0.660 0.715

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content

knowledge; FA = formative assessment.
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The results of the cross-loading analysis, as presented in Table 7, indicate that the loading value
of an indicator on its corresponding construct is substantially higher than its loading value on
other constructs. This finding confirms the construct validity of the research model and suggests
that the indicators utilised in this study are capable of effectively measuring their intended
constructs without significant influence from other constructs. This is an essential aspect
of construct validity, as it helps to ensure that the measures employed in the study accurately
capture the construct of interest and are not influenced by extraneous factors. The results of the
study demonstrate that the construct validity of the research model is supported, indicating that
teachers’ PCK is a suitable framework for understanding formative assessment practices among

secondary school IRE teachers.

Table 7: Outer loading results

Item CK FA PCK PK
CK1 0.794

CK2 0.703

CK3 0.755

FA10 0.734

FAl1l 0.733

FA12 0.728

FA13 0.691

FA14 0.733

FA2 0.645

FA3 0.800

FA4 0.809

FAS 0.737

FA6 0.751

FA7 0.653

FA8 0.744

FA9 0.768

PCK1 0.738

PCK2 0.802

PCK3 0.755

PK2 0.727
PK3 0.753
PK4 0.663
PK5 0.707
PK6 0.712
PK7 0.725

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content

knowledge; FA = formative assessment.
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Table 8 displays the results of the HTMT ratio, which is employed to assess the discriminant
validity of the proposed model. The study found that the HTMT values of all constructs were
below 0.850, which is the recommended threshold for good discriminant validity. These results
suggest that the research model, along with the instruments utilised in the study, is both reliable
and valid.

Table 8: HTMT results

Construct CK FA PCK PK
CK

FA 0.615

PCK 0.670 0.809

PK 0.848 0.776 0.797

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content
knowledge; FA = formative assessment.

After establishing the measurement model, the researchers subsequently present the descriptive
statistics in Table 9. The table presents descriptive statistics and correlations among four
latent variables: formative assessment, content knowledge, pedagogical knowledge, and PCK.
Formative assessment has a mean of 3.90 and a standard deviation (SD) of 0.60, indicating a
moderate average rating with some variability. Content knowledge exhibits a slightly higher
mean of 4.08 with a lower SD of 0.44, suggesting that respondents tend to rate this variable higher
with less variability. Pedagogical knowledge has a mean of 3.98 and an SD of 0.47, showing high
ratings with moderate variability, while PCK has a mean close to pedagogical knowledge at 3.93
but with a slightly higher SD of 0.48. The correlation between formative assessment and the
other variables shows moderate associations, with 0.49 to content knowledge, a stronger 0.67 to
pedagogical knowledge, and 0.64 to PCK. Content knowledge and pedagogical knowledge have
a substantial correlation of 0.71, and both have notable correlations with PCK at 0.54 and 0.75,
respectively. These correlations indicate that while each latent variable shares a relationship
with the others, they represent distinct but related constructs within the domain being studied,
with PCK showing the highest correlation with pedagogical knowledge, suggesting a particularly
close relationship between these two variables.

Table 9: Descriptive statistics and association among latent variables

Latent variable Mean SD FA CK PK PCK
FA 3.90 0.60 1.00

CK 4.08 0.44 0.49 1.00

PK 3.98 0.47 0.67 0.71 1.00

PCK 3.93 0.48 0.64 0.54 0.75 1.00

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content
knowledge; FA = formative assessment.
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Assessment Model

The study examined the potential issue of collinearity among the predictors of content
knowledge, pedagogical knowledge, and PCK that influence formative assessment among
Malaysian secondary school IRE teachers. The findings revealed that the VIF values for all
three sets of predictors were below the threshold of 3, suggesting that there was no significant
collinearity among them. The relationships reported in the structural model were also significant
at a 5% level of significance, indicating the reliability and robustness of the proposed model
in explaining the factors that influence formative assessment practices (as shown in Table 10
and Figure 2). In terms of predicting formative assessment, the study found that pedagogical
knowledge was the most significant construct, with a path coefficient of 0.447, followed by
PCK, with a coefficient of 0.342. However, content knowledge did not show a significant
relationship with formative assessment, with a coefficient of 0.014. These findings suggest that
among Malaysian secondary school IRE teachers, pedagogical knowledge and PCK are crucial
in predicting formative assessment practices, while content knowledge is not significant in
predicting them. The study’s results underscore the importance of pedagogical knowledge and
PCK in enhancing the effectiveness of formative assessment practices.

Table 10: Path coefficient, ¢ values, and p values

Hypothesis Path Path coefficient (B) t p Significance (p < 0.005)
H1 CK->FA 0.014 0.213 0.831 No
H2 PK > FA 0.447 6.280 0.000 Yes
H3 PCK~>FA 0.342 5.772  0.000 Yes

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content
knowledge; FA = formative assessment.
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Figure 2: The structural equation model that was estimated.
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Common method bias

Measurement inaccuracies resulting from methodological problems are referred to as common
method bias. For example, using the same measurement scale (e.g., a 5-point Likert scale) for
all survey questions may result in common method bias. Podsakoff et al. (2003) outlined several
statistical treatments for common method bias, each with advantages and disadvantages. Harman’s
single-factor test, which is the most commonly used, is used in this study. The researchers used
the 24-item loading on one latent factor to perform unrotated exploratory factor analysis. Only
40% of the average variance is explained by a single factor, which is significantly less than the
recommended cutoff point of 50%. So, in this study, common method bias is not a problem.

Assess the Level of R2

The coefficient of determination (R? measures the proportion of variance in the dependent
variable that is explained by the independent variables in the model. In PLS-SEM, an R? value of
0.8 or greater is considered an acceptable fit of the model to the data, while an R2 value of less
than 0.5 indicates a poor fit. In Table 11, the calculation of the R? is presented. The R? score for
the formative assessment was found to be 0.472, reflecting a moderate level of explained variance
of the dependent variable by the model. This indicates a satisfactory fit of the model to the data
and a significant degree of accuracy in its prediction.

Table 11: Results of R? of the integrated model

R? Consideration

FA 0.491 Moderate

Note: FA = formative assessment.

Assess the f2 Effect Size

The magnitude of the f value is indicative of the strength of the relationship between the latent
variable and its indicators. A higher f value implies a robust connection between these two elements
and suggests that the latent variable effectively captures the underlying construct being assessed.

According to Hair et al. (2019), small, medium, and large effect sizes are categorised as 0.02, 0.15,
and 0.35, respectively. In accordance with the hypotheses, Table 12 presents the values of f* for
the endogenous constructions and the exogenous constructs or predictors: content knowledge,
pedagogical knowledge, and PCK. The findings reveal that two exogenous constructs, namely
pedagogical knowledge and PCK, have significant effect sizes on the endogenous construct,
formative assessment. The effect sizes were determined using the f values, and moderate effect
sizes were found for PCK - formative assessment (0.342), and large effect sizes were found for
pedagogical knowledge > formative assessment (0.447).

Table 12: Results of f* of the integrated model

Nid Effect size
CK 2> FA 0.014 Small
PK > FA 0.448 Large
PCK > FA 0.342 Moderate

Notes: CK = content knowledge; PK = pedagogical knowledge; PCK = pedagogical content
knowledge; FA = formative assessment.



104 | Shahazwan Mat Yusoff et al.

Assessing the Predictive Relevance, Q2

The predictive relevance of the model was assessed by utilising the blindfolded techniques
in SmartPLS 4 version 4.1.0 (SmartPLS GmbH, Bonningstedt, Germany) (Hair et al., 2019)
to obtain the Q? value. The Q? value is a measure of the capacity of a latent variable to predict
the dependent variable in the model. A high Q? value signifies that the latent variable holds a
robust predictive ability towards the dependent variable, whereas a low @’ value indicates a
weak predictive ability. Furthermore, the predictive relevance of the model for the endogenous
construct was evaluated using the Q? value, which showed a value of 0.514 in Table 13, indicating
good predictive relevance. These results suggest that the proposed model has good predictive
power and can accurately predict the influence of pedagogical knowledge and PCK on formative
assessment among Malaysian secondary school IRE teachers.

Table 13: Results of Q2 of the integrated model

Q? Predictive relevance

FA 0.514 Large

Note: FA = formative assessment.

QUALITATIVE RESULTS

This section presents the findings derived from interviews with three IRE teachers, focusing on
their practices related to formative assessments in the context of Aqidah and Figh. The analysis
draws on the relationship between three key aspects of teaching: PCK, pedagogical knowledge,
and content knowledge, as they relate to formative assessment practices.

PCK in Formative Assessment

The relationship between teachers’ PCK and their formative assessment practices was significant.
Teachers’ deep understanding of Islamic religious content enabled them to design assessments
that measured students’ retention and encouraged the application of knowledge in real-life
contexts. Teacher 1 (T1) emphasised the importance of engaging students through relevant and
practical scenarios to assess their understanding of Figh:

I might ask students to brainstorm everyday scenarios where Figh applies, ensuring they
can relate theoretical knowledge to their daily lives. (T1)

This approach reflects T1’s strong PCK, as she uses real-world applications to assess both
knowledge and understanding in formative assessments. Teacher 2 (T2), on the other hand,
emphasised the use of memorisation and Quranic verses to assess foundational knowledge. This
highlights the role of content knowledge in assessing students’ grasp of fundamental religious
concepts.

I emphasise memorisation of key Quranic verses and their meanings. This forms the
bedrock of their understanding in Islamic studies and is critical in formative assessments
to check their retention. (T2)
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Pedagogical Knowledge in Formative Assessment Practices

Teachers’ pedagogical knowledge was evident in their strategies for assessing students’
engagement and understanding through diverse pedagogical approaches. This included the use
of interactive methods, formative assessments based on reflective journaling, and collaborative
group work to encourage deeper thinking and internalisation of concepts. Teacher 3 (T3) focused
on reflective assessments and class discussions to assess students’ grasp of complex Islamic
concepts. She stated:

I assess students through reflective essays and oral recitations, ensuring they deeply
understand the spiritual significance behind what they learn. (T3)

This formative assessment method demonstrates T3’s pedagogical knowledge, as she integrates
reflection with assessment to promote intellectual and spiritual growth. In contrast, T2 employs
oral tests and Q&A sessions to evaluate student comprehension more directly. His approach
is rooted in pedagogical methods that value verbal communication as a tool for assessing
understanding in real-time.

Oral tests and discussions are my primary assessment tools. This method helps me gauge
whether students are able to articulate their understanding. (T2)

Content Knowledge and Formative Assessment

The teachers’ content knowledge plays a critical role in shaping how formative assessments are
designed. A deep understanding of Aqidah, Figh, and Tafsir allows teachers to create assessments
that go beyond rote learning, assessing knowledge, application, and ethical development.
T1 integrates multimedia resources like videos and Islamic apps to supplement her content
knowledge and provide students with diverse perspectives on Islamic teachings. She noted:

I recommend platforms like Al-Kahfi app, Islamic YouTube channels, and encourage
visits to Islamic art museums or community events like Maulidur Rasul. (T1)

This suggests that T1’s content knowledge extends beyond textbooks and is enhanced through
the integration of digital resources, which enrich her formative assessment practices. Similarly,
T3 draws on classical Islamic texts and sermons to ground her assessments in traditional
knowledge. This approach reflects T3’s deep content knowledge, which informs her formative
assessment strategies.

I follow the textbook but prioritise Islamic classical texts and their interpretations. These
resources are crucial for ensuring that students are well-versed in the traditional teachings
of Islam. (T3)

Integrating Pedagogical and Content Knowledge for Formative
Assessment

A key finding of this study is integrating PCK and content knowledge to create formative
assessments that evaluate academic understanding and promote personal development. All three
teachers employed strategies that combined intellectual content with the application of Islamic
virtues, ensuring that students internalised the values associated with Aqidah and Figh. T1, for
instance, combines formative assessment with character development - “I ask students to reflect
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on how Tawheed impacts their life, ensuring that they can connect the concept of Tawheed with
their personal actions” (T1). This highlights the intersection of content knowledge (Tawheed)
with pedagogical strategies aimed at fostering virtue, such as honesty and integrity.

T2 used comparison activities to assess the student’s ability to critically evaluate different
interpretations of Quranic verses. This reflects the application of pedagogical and content
knowledge in formative assessments, as stated by T2, “I emphasise comparison activities, such as
analysing different interpretations of a verse, which encourages students to think critically about
the content they learn”.

Addressing Misconceptions and Differentiated Instruction in
Formative Assessment

A common theme across the teachers’ approaches is the use of formative assessments to identify
and address misconceptions. The teachers also emphasised the importance of differentiated
instruction, adapting assessments to meet diverse learning needs. T1 uses open discussions to
clarify misconceptions, stating that “I hold open discussions to clarify doubts and encourage
students to refer to authentic sources”.

This practice ensures that formative assessments are used as tools for measuring knowledge
and as opportunities for deepening understanding. Similarly, T2 uses real-life analogies
to redirect students when they make errors in understanding. This method emphasises
the role of pedagogical knowledge in shaping how formative assessments address student
misunderstandings. T2 stated that “I use real-life analogies to explain errors and redirect students
toward correct practices”.

Meanwhile, T3 adapts the difficulty of assessments based on students’ proficiency levels. Thus,
it highlights the significance of differentiated assessment strategies in ensuring that all students
are appropriately challenged and supported in their learning. As T3 stated, “I provide additional
explanations for weaker students and challenge stronger students with advanced questions”.

DISCUSSION

This study explored the influence of content knowledge, pedagogical knowledge, and PCK
on the formative assessment practices of IRE teachers in Malaysian secondary schools.
Quantitative findings revealed that pedagogical knowledge was the strongest predictor of
formative assessment practices, followed by PCK, while content knowledge had no significant
effect. This supports prior research identifying pedagogical knowledge as a key determinant of
teaching competence (Konig and Kramer 2016; Trobst et al. 2018). It suggests that IRE teachers’
effectiveness in applying formative assessment depends largely on their understanding of how to
teach the subject meaningfully.

Pedagogical knowledge includes the ability to design and implement lessons, manage
classrooms, motivate learners, and assess and respond to students’ needs (Neumann et al. 2019;
Abdul Razak et al. 2023). In the IRE context, this enables teachers to communicate complex
Islamic concepts effectively (Leighton and Gémez 2018). Additionally, PCK, as defined as the
specialised understanding of how to teach specific content, was also found to significantly
influence formative assessment practices, echoing findings from Gess-Newsome et al. (2019) and
Ramollo and Kanjee (2023). Strengthening PCK is therefore essential to improving assessment
practices and informing policy interventions.
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Interestingly, content knowledge did not significantly predict formative assessment practices,
diverging from studies that emphasise its role in shaping academic achievement and instructional
quality (Keller et al. 2017; Lee et al. 2018; Abdul Razak et al. 2023). While deep content
understanding is crucial for student success, the findings suggest that in assessment contexts,
other factors such as pedagogical adaptability, classroom engagement strategies, or teachers’
beliefs may be more influential. This reinforces the need to focus professional development on
integrating pedagogy with content, rather than content knowledge alone.

The qualitative findings enriched these results by highlighting how teachers integrate PCK,
pedagogical knowledge, and content knowledge into their formative assessment practices.
Teachers designed assessments not only to evaluate retention but also to promote real-life
application and moral development rooted in Islamic teachings. For instance, T1 used real-
world scenarios to assess students’ understanding of Figh, enabling learners to apply theoretical
concepts to daily life. This mirrors Mat Yusoff et al.’s (2024a) findings that real-life integration
enhances conceptual understanding and engagement.

T2’s emphasis on memorisation and Quranic verses reflected the traditional roots of IRE, where
foundational knowledge underpins formative assessment (Che Hassan et al. 2023). This indicates
that while pedagogical innovation is vital, content mastery still plays a critical supporting role
in shaping assessment practices. Similarly, T3’s use of reflective essays and oral recitations
exemplified how pedagogical knowledge fosters intellectual and spiritual growth. As Crawford
et al. (2023) argue, such strategies prompt deeper engagement and self-reflection, reinforcing
the dual objectives of IRE. Mohamad Marzaini et al. (2024) also support this, noting that active
learning strategies, like discussions and journaling to enhance critical thinking and deepen
conceptual understanding.

Moreover, the integration of digital tools and multimedia resources, as seen in T1’s use of Islamic
apps and videos, diversified content delivery and made formative assessments more accessible.
This approach aligns with findings by Mohamad Marzaini et al. (2024), Mat Yusoff et al. (2025),
and Lijie et al. (2024), who advocate for the use of educational technologies to support assessment
and cater to diverse learning needs. T3’s use of classical Islamic texts further reinforced the
importance of deep content foundations, echoing Yousef et al.’s (2024) view on the necessity of
traditional scholarship in mastering Aqidah, Figh, and Tafsir.

Another key insight was the teachers’ proactive efforts to identify and correct misconceptions
through formative assessment. T2’s use of real-life analogies helped clarify misunderstandings,
supporting the findings of Dai et al. (2024), who highlight the cognitive benefits of analogical
reasoning in addressing conceptual errors. T3’s differentiated assessment strategies, tailored to
varying student proficiencies, reflect a student-centred approach supported by Abdul Razak et al.
(2023), who found that customised assessments enhance learner outcomes and support inclusive
education.

In sum, the findings underscore the centrality of pedagogical knowledge and PCK in shaping
effective formative assessment practices among IRE teachers. While content knowledge remains
essential, its direct influence on formative assessment appears secondary to pedagogical
application and integration. Future professional development and policy initiatives should
prioritise training that enhances teachers’ ability to bridge content with instructional strategy
and assessment design, particularly within the nuanced context of religious education.
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CONCLUSION

Based on the findings, this study has provided valuable insights into the significant role that PCK
plays in shaping formative assessment practices in IRE within Malaysian secondary schools.
By exploring the intricate relationships between content knowledge, pedagogical knowledge,
and PCK, the research highlights how teachers’ ability to blend theoretical knowledge with
practical teaching strategies results in assessments that not only gauge student understanding
but also encourage the application of Islamic principles in real-life contexts. The study reveals
that teachers who integrate real-world scenarios into assessments, emphasise foundational
knowledge such as Quranic verses, and utilise reflective and interactive pedagogical methods
are more successful in fostering both intellectual and spiritual growth among students. These
practices ensure that formative assessments go beyond rote memorisation, enabling students to
internalise and apply Islamic teachings meaningfully. Ultimately, the research underscores the
importance of a holistic approach to teaching, where the integration of PCK enhances the quality
and depth of formative assessments, making them not only tools for academic evaluation but
also for the moral and ethical development of students.
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