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Abstract

Developing Higher-Order Thinking Skills (HOTS)-based test items is a critical competency for
teachers in 21st-century education. However, its implementation remains limited, particularly
among Islamic education teachers. This study explores teachers’ ability to participate in the
Professional Teacher Education Program under the Indonesian Ministry of Religious Affairs at the
State Institute for Islamic Studies (IAIN) Sultan Amai Gorontalo to construct HOTS-based
assessments. Utilizing an exploratory, cross-sectional design, the study involved 495 madrasah and
Islamic education teachers across Indonesia. Data were collected through document analysis of
teacher-developed test items and classroom observations, then analyzed using the Graded Response
Model (GRM) in the R program. The findings reveal that most participants demonstrated moderate
ability levels in developing HOTS-based test items, with ability scores ranging between -1.00 and
1.00. The study highlights significant challenges in item construction, particularly in aligning
cognitive levels with stimulus and question indicators. These results emphasize the need for improved
pedagogical training and targeted support to strengthen teachers’ competence in designing
cognitively demanding assessments. The study contributes to the global discourse on HOTS-based
assessment in religious education and offers practical implications for curriculum design, teacher
training, and assessment policy in culturally rooted educational contexts.

Keywords: HOTS; Assessment Design; Teacher Competence; Graded Response Model; Islamic
Education.
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A. Introduction

In the evolving landscape of 21st-century education, the integration of
Higher-Order Thinking Skills (HOTS) encompassing analysis, evaluation, and
creation has become a cornerstone for preparing learners to navigate increasingly
complex and unpredictable global challenges. A growing body of scholarship
underscores that the development of these cognitive skills must be embedded
not only in instructional strategies but also in assessment practices, as assessments
profoundly shape classroom teaching and learning priorities (Albab et al.,
2020; Osborne et al., 2016; Solissa et al., 2023; Tanujaya et al., 2017). Central to
this effort is teachers’ capacity to design HOTS-oriented assessments that
move beyond rote memorization and factual recall toward fostering critical,
analytical, and creative thinking.

Yet, in many contexts, including Indonesia, this ideal remains
aspirational. In the Ministry of Religious Affairs’ Professional Teacher Education
program, hereinafter referred to as Professional Teacher Program or PPG,
HOTS is promoted as a strategic objective for pedagogical reform. However,
empirical evidence consistently reveals a persistent gap between policy
prescriptions and classroom realities. Research consistently shows that teachers
across educational levels and disciplines tend to design assessment items that
focus on lower-order cognitive domains, particularly C1 (remember) and C2
(understand), while questions aligned with higher-order thinking skills
(HOTS) at C3 (apply), C4 (analyze), C5 (evaluate), and C6 (create) remain limited
in both frequency and quality (Hakim et al., 2021; Nugraha, 2020; Tibrani et al.,
2023; Winarti et al., 2021). This predominance of lower-order questioning not
only limits students” opportunities to engage in higher cognitive processing
but also constrains the development of transferable problem-solving skills
essential for life and work in the 21st century

While prior studies have documented this overreliance on recall-based
assessment, the majority have been situated in general or secular education
contexts (Sagala & Andriani, 2019; Seman et al., 2017; Suhady et al., 2020). As
a result, there is limited empirical understanding of the distinct challenges

faced by teachers in faith-based education systems, where curriculum design
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and assessment practices must balance cognitive rigor with theological and
moral imperatives. Meanwhile, in Islamic educational institutions, such as the
State Islamic Institute of Sultan Amai Gorontalo, teachers operate within a
distinct epistemological framework that informs how Higher Order Thinking
Skills (HOTS) are interpreted, adapted, and implemented in classroom practice.
This context requires a careful alignment between theological foundations and
contemporary pedagogical demands. Although initiatives to provide training
in HOTS-aligned assessment design are currently being developed, the extent
to which these efforts effectively bridge conceptual understanding with
practical application remains a critical area for further inquiry and evaluation
(Destiniar et al., 2020; Poerwanti & Tribudhiarto, 2020), yet findings indicate
that many religious educators still struggle to translate conceptual understanding
of HOTS into authentic, cognitively demanding tasks. These challenges are
further intensified by structural constraints, such as limited access to
teaching resources, inadequate mentoring support, overloaded curricula,
and restrictive instructional time allocations. Such conditions hinder
teachers’ capacity to effectively design and implement HOTS-oriented
assessments, thereby limiting opportunities for meaningful cognitive
engagement in the classroom (Suardipa, 2018).

Existing scholarship has identified critical factors affecting HOTS
implementation, such as mastery of content knowledge, clarity of assessment
objectives, and prior exposure to higher-order question construction (Ahmad
et al., 2018; Hakim et al., 2021; Saido et al., 2018; Syafitri & Anggraini, 2023),
but has not sufficiently examined how these interact with the religious and
cultural specificities of Islamic education. Furthermore, although existing
studies highlight that teachers’ capacity to develop valid and reliable
HOTS-oriented assessments remains limited (Harjanti et al., 2022;
Mahmudati, 2023; Yudha, 2023), there is a notable lack of systematic inquiry
into the extent to which the Ministry of Religious Affairs’ Professional
Teacher Programs effectively address these deficiencies.

The research gap is identified into twofold. First, a contextual gap

exists due to the limited empirical investigations on HOTS-based assessment
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practices within faith-based educational settings, particularly in Islamic higher
education institutions, where integrating theological frameworks with
contemporary pedagogical demands presents unique challenges. Second, a
programmatic gap emerges from the limited evidence on the effectiveness of
the Ministry of Religious Affairs” Professional Teacher Program in enhancing
religious educators’ assessment literacy and, more critically, on whether
such advancements are successfully translated into the sustained
application of HOTS-oriented practices within actual classroom contexts.

This study addresses these gaps by employing Bloom’s Revised
Taxonomy as an analytical lens for evaluating the cognitive orientation of
assessment items produced by Professional Teacher Program (PPG) students.
Bloom’s taxonomy serves here as a diagnostic tool for measuring the depth of
cognitive engagement in teacher-generated items and as a benchmark for
professional competency in HOTS-oriented assessment design (Krathwohl &
Krathwohl, 2017). In parallel, the study is informed by the Assessment for
Learning (AfL) framework, which emphasizes formative and diagnostic
assessment practices that actively support student thinking and metacognition.

The present study positions itself at the critical juncture of teacher
professional development, assessment theory, and religious education reform.
It offers an empirical and context-sensitive analysis of how higher-order
thinking skills (HOTS) are conceptualized and enacted within Islamic teacher
education. In contrast to previous studies that tend to address HOTS in broad
or generalist terms, this research probes more deeply into how national policy
directives and the Ministry of Religious Affairs” Professional Teacher Programs
are translated into classroom practices in faith-based educational settings.
By situating the investigation within the epistemological traditions and
institutional logics that shape Islamic teacher education, the study seeks to
uncover how these frameworks mediate teachers’ capacity to design
cognitively demanding assessments that genuinely foster advanced
problem-solving and critical thinking skills.

The novelty and urgency of this inquiry lie in its dual contribution.

Locally, it responds to pressing concerns over the effectiveness of teacher
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professionalization programs in Indonesia, particularly in their ability to
bridge policy aspirations with classroom realities in religious institutions.
Globally, it contributes to ongoing debates about the contextual adaptability of
2lst-century learning frameworks, illustrating how culturally and epistemologically
distinct settings engage with and sometimes challenge the presumed universality
of HOTS pedagogies. In doing so, the study raises important questions about
whether professional development programs can meaningfully enhance
assessment literacy in contextually grounded and globally relevant ways. The
findings are expected to sharpen theoretical understandings of how belief
systems and institutional traditions shape assessment practices. They also
provide practical insights for curriculum reform, targeted professional training,
and policy interventions to align religious teacher education with global

competencies without eroding its distinctive epistemological foundations.

B. Method

This study employed an exploratory cross-sectional design (Kohler et
al., 2023) to capture a snapshot of teachers’ competencies in constructing
Higher-Order Thinking Skills (HOTS)-based test items within a defined
period. This approach aligns with the research objective of evaluating the
effectiveness of the Ministry of Religious Affairs’ Professional Teacher
Program (PPG) at the State Islamic Institute of Sultan Amai Gorontalo in
enhancing teachers’ capacity to apply HOTS in both formative and
summative assessments (Sagala & Andriani, 2019). A total of 495 Madrasahs
and Islamic education teachers from various regions of Indonesia
participated in the study. Participants were selected through simple random
sampling to ensure representativeness across teaching experience, with
many having more than five years in the profession.

Data collection involved two complementary techniques: direct
observation and documentation review. Observations were conducted over a
one-day training session for each participant group, focusing on the real-time
process of formulating HOTS-based questions during practical workshops.

Trained observers used a standardized scoring rubric to evaluate teachers’
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work according to four core indicators proposed by Stedman (2011): (1)
understanding of HOTS question concepts, (2) alignment with subject material,
(3) creation of items at the HOTS cognitive level (C4-C6), and (4) clarity of
question presentation (Na et al., 2021). Each indicator was measured through
five specific items, yielding a total of 20 items. Scoring used a 5-point Likert
scale, with descriptors for each score level to ensure consistency.

The documentation review analyzed written test items and assessment
tools produced by participants during the training. Each product was assessed
against the same HOTS criteria used in observations, allowing triangulation
between observed competencies and actual outputs. The instrument underwent
expert content validation using Aiken’s V method (Merino-Soto, 2023),
confirming that all 20 items met the validity threshold. Reliability analysis
yielded a coefficient of 0.96, indicating excellent internal consistency.

The data was analyzed in three sequential stages. First, instructors
scored all assessment products using the validated rubric. Second, structured
feedback sessions were held to refine teachers” HOTS-based question design
skills. Third, the Graded Response Model (GRM) from Item Response Theory
(IRT) was applied to the collected data using R software. GRM was chosen
for its capacity to handle ordinal Likert-type data and to estimate both item
difficulty and discrimination parameters with precision (Ackerman et al.,
2022; An & Yung, 2014; Fayyaz et al., 2024).

So, this study was conducted in accordance with ethical research
standards. All participants were informed about the study’s objectives, and
their voluntary participation was ensured. Written informed consent was
obtained prior to data collection, and participants were assured of the
confidentiality and anonymity of their responses. The research protocol
was reviewed and approved by the Institutional Research Ethics

Committee of the State Islamic Institute of Sultan Amai Gorontalo.

C. Results and Discussion
After the data collection procedures were completed and analyzed using

the Graded Response Model (GRM) approach, this section presents the research
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findings that reflect the level of teachers” ability to develop HOTS-based test
items during their participation in the Ministry of Religious Affairs’ Professional
Teacher Program (PPG). The results are then analyzed and discussed in depth
by referring to the theoretical framework and previous studies, to gain a more
comprehensive understanding of the teachers” position and challenges in

developing assessments that promote higher-order thinking skills.

1. Results
a. Evaluation of HOTS question design

This study assesses pre-service teacher education students” proficiency
in designing Higher-Order Thinking Skills (HOTS) questions, emphasizing their
ability to apply HOTS principles in assessments. The analysis provides
insights into key evaluation indicators, item difficulty levels, and the
overall effectiveness of the designed questions.

Teachers” abilities in designing HOTS-based questions were evaluated
using four core indicators: (1) understanding of HOTS concepts, (2) alignment of
questions with instructional content, (3) cognitive level of questions (C4-C6), and
(4) clarity of question formulation. Across all indicators, most participants
demonstrated moderate levels of proficiency. In terms of conceptual
understanding, many teachers correctly identified that HOTS items require
analytical, evaluative, or creative responses rather than simple recall. For example,
a participant teaching Islamic history developed the following question: “Analyze
the influence of the Abbasid dynasty’s educational policies on the development of science in
the Islamic Golden Age. Provide at least two supporting arguments”.

This question was correctly classified at the C4 (analysis) level and
aligned precisely with curricular objectives. However, some items fell short of
HOTS criteria despite being thematically relevant. For instance: “Mention the
names of three prominent scientists during the Abbasids’ period”.

While relevant to the topic, this item only requires factual recall (C1),
thus not meeting HOTS standards. Clarity of formulation varied. While some
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items were well-structured, others contained ambiguous phrasing or multiple

cognitive demands within a single question, potentially reducing validity.

b. Item characteristic analysis
Item analysis using the Graded Response Model (GRM) provided
discrimination and difficulty parameters for each question and four

representative items. Items 1, 10, 16, and 20 —are presented in Table 1.

Table 1. Item characteristic analysis

Item Discrimination (a) Difficulty (b1) Difficulty (b2) Difficulty (b3)

1 1.31 -2.26 -1.04 0.60
10 1.55 -1.74 -0.79 0.51
16 1.72 -1.81 -0.74 0.55
20 1.61 -1.92 -0.88 0.73

In Table 1, item 1 “Evaluate the effectiveness of zakat management in your
local community and suggest two improvements”. It is shown to have relatively
low difficulty thresholds, indicating accessibility for participants with moderate
ability levels. Conversely, Item 20 “Design a community-based program integrating
Islamic economic principles with modern cooperative business models” exhibited
higher difficulty, requiring integration of conceptual understanding and
application in novel contexts. In other words, all four items had discrimination
values above 1.3, indicating a strong capacity to differentiate between
participants with varying proficiency in HOTS question design.

To sum up, these findings demonstrate the effectiveness of the
instrument in capturing nuanced differences in teacher competency. The GRM
analysis supports the conclusion that the assessment tool can differentiate
performance levels and reliably identify strengths and weaknesses in HOTS-
based assessment design. This reinforces the instrument’s suitability for future
use in Teacher Training Institution (LPTK) contexts, especially where a fine-
grained understanding of assessment literacy is needed. Moreover, it is
supported by the Test Information Function (TIF) analysis below.

Meanwhile, the test information function indicated the instrument’s

measurement precision across ability levels. Figure 1 shows that peak information
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was obtained at a theta level of 1.7, with an information value of 11.5 and a
measurement error of 0.29. This indicates high measurement reliability within

the moderate to lower-high ability range.

Test Information Function

Information

Information
B
L

Figure 1. Information function for HOTS question creation ability

In conclusion, based on the explanation, the test instrument offers high
measurement accuracy and reliability in capturing teachers” abilities to construct
HOTS-based questions, especially among those with moderate proficiency,
thus providing robust evidence to support the study’s goal of evaluating the

effectiveness of Teacher Training Institution (LPTK) in HOTS implementation.

c. Interpretation of Ability Levels
Ability levels were categorized into five intervals ranging from very
low to very high (Table 2).

Table 2. Ability Level Categories

Ability Interval Ability Interpretation

3.00 - 2.00 Very High
2.00-1.00 High
1.00 - -1.00 Average
-1.00 - -2.00 Low
-2.00 - -3.00 Very Low

Most participants scored between -1.00 and 1.00, falling into the average

proficiency category. For instance, one participant in this range designed a
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question that partially met HOTS criteria: “Compare the leadership approaches of
Caliph Umar bin Khattab and Caliph Ali bin Abi Talib in managing societal justice”. While
the comparison element demonstrated analytical intent (C4), the absence of
specific evaluative prompts or synthesis tasks limited its cognitive depth.

Importantly, these findings directly support the research objective by
highlighting a clear performance gap in the ability of pre-service and in-service
teachers to design assessments that target higher-order cognitive domains.
Although foundational HOTS knowledge exists, there is a pressing need for
structured, targeted instructional support within the Professional Teacher
Program. Without such intervention, many educators may continue to rely
on lower-order thinking tasks that do not fully support the development of
students’ critical and creative thinking skills.

In summary, the interpretation of ability levels underscores that most
teachers are at a moderate level of competence, revealing both the impact and
the limitations of current training efforts. This insight provides a compelling
rationale for enhancing the PPG curriculum with more practice-oriented, skill-
based interventions to elevate teachers’ proficiency in constructing effective

HOTS-based assessments, thus addressing the core aim of this study.

2. Discussion

The findings of this study reveal that Indonesian pre-service teachers
demonstrate moderate proficiency in constructing Higher-Order Thinking
Skills (HOTS) based questions at a level suggesting basic conceptual
familiarity but insufficient mastery for designing cognitively demanding
assessments. This aligns with prior research by Ishartono et al., which
emphasizes that robust subject-matter knowledge is a prerequisite for
effective HOTS implementation. (Ishartono et al., 2021; Sidiq et al., 2021; Tyas
et al., 2019). However, unlike those studies that implicitly assume a linear
correlation between knowledge acquisition and HOTS capability, our data
challenge this assumption. The evidence demonstrates a persistent inability
to translate theoretical understanding into practice, particularly in
differentiating between lower-order and higher-order cognitive demands,

suggesting that knowledge alone does not guarantee application.
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This mismatch between theoretical exposure and applied competence
reveals a structural weakness in teacher education programs. Despite formal
instruction, many participants default to conventional, recall-based questioning
patterns, indicating that HOTS frameworks in current training remain procedural
rather than transformative. From a constructivist and inquiry-based learning
perspective, this suggests that higher-order cognition cannot be cultivated
through transmissive instruction alone; it requires iterative, reflective, and
contextually embedded practice. The lack of sustained engagement with
authentic assessment scenarios limits the development of metacognitive
and analytical capacities in pre-service teachers, which are essential for
fostering deep learning in students.

Furthermore, the findings disrupt another prevailing assumption in
the literature: that teaching experience naturally enhances HOTS assessment
proficiency. The analysis found no significant correlation between years of
teaching experience and competence in designing HOTS-oriented questions.
This supports critiques in teacher development literature, e.g., Miharja et al.
(2022) and Saraswati et al. (2023 that experience, without targeted skill-specific
training, does not necessarily evolve into expertise (Miharja et al., 2022; Saraswati
etal., 2023). So, it is implied that teacher development programs cannot rely on
experience alone to strengthen HOTS assessment proficiency. Instead, targeted,
skill-specific training is essential. Policies should prioritize structured professional
development and continuous support to ensure teachers acquire and sustain
the expertise needed for effective HOTS-oriented assessment practices.

In addition, academic background emerged as a stronger predictor of
HOTS proficiency than professional tenure. Teachers with specialized training
in pedagogy or deep disciplinary knowledge outperformed those with general
teaching qualifications. This resonates with the argument that disciplinary
thinking frameworks in science, humanities, or religious education equip teachers
with the cognitive tools necessary for constructing higher-order assessments.
However, in many faith-based or rural contexts, teachers’ own educational
histories lack exposure to inquiry-based learning methods, perpetuating what
Abdullah et al. (2021) and Suanto et al. (2023) identify as a cycle of assessment
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conservatism (Abdullah et al., 2021; Suanto et al., 2023). Without authentic
engagement in higher-order learning, teachers are less confident and less
effective in promoting it for their students.

However, the moderate proficiency levels observed suggest that
HOTS training in its current form is overly theoretical and insufficiently
contextualized. Consistent with Setyarini et al., (2023), Suryani (2024), and
Yani & Mulyadi (2022), teacher education must move beyond “teaching
teachers how to write HOTS questions” toward a deeper epistemological
engagement with why higher-order thinking matters for learning (Setyarini
et al., 2023; Suryani, 2024; Yani & Mulyadi, 2022). This requires embedding
HOTS principles into broader pedagogical theories of cognition,
metacognition, and knowledge construction.

Applied and iterative training through collaborative design tasks, peer
critique, and structured feedback can bridge the gap between conceptual
understanding and practical competence (Abella-Pefia & Garcia-Martinez,
2023; Gu et al., 2022; Lawrence et al., 2024). Without such sustained, reflective
engagement, teachers risk internalizing HOTS as a checklist requirement rather
than a pedagogical orientation.

Moreover, HOTS training should be continuous and embedded within
teacher competency frameworks, rather than delivered as isolated workshops.
As Aleo et al,, (2024) noted, lifelong professional learning, supported by mentorship
and reflective practice, is vital for developing durable assessment literacy (Aleo
et al., 2024). Integrating Al-driven training platforms offers a promising route
to provide adaptive, scalable, and context-sensitive practice opportunities,
particularly valuable in geographically dispersed or resource-limited educational
systems (Brovina & Arifi, 2023; Abd Ghani et al., 2025).

From a global standpoint, this study reinforces the position of HOTS-
oriented assessment as a core competency in 21st-century teacher standards,
echoing the OECD's TALIS emphasis on critical thinking and problem-solving as
universal teacher benchmarks (Niu et al., 2021; Ranta et al., 2022). The Indonesian

case contributes to international debates by illustrating that moderate competence
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in HOTS assessment is not unique to one country but reflects a broader pattern
across education systems struggling to reconcile traditional pedagogies with
global learning goals (Muchson et al., 2024; Rekan et al., 2025).

Countries with religious or traditional educational systems often face
tensions between preserving epistemological heritage and adopting
cognitively progressive pedagogies (Anita et al., 2023; Nurtawab, 2019). This
study demonstrates that these tensions can be navigated in Indonesia’s
HOTS framework, which integrates cultural relevance with cognitive rigor,
supporting Paul & Alqraini’s (2019) claim that assessment literacy must
blend technical skill with reflective capacity (Paul & Alqraini, 2019). It also
confirms Botetano and Abrahamson’s (2022) argument that teacher expertise
in assessment must be deliberately cultivated rather than assumed (Botetano
& Abrahamson, 2022).

Importantly, the findings resonate with UNESCO’s (2021) global
equity agenda (Hadjeris, 2021), showing that HOTS integration is not merely
an instructional upgrade but a pathway toward equitable, student-centered
education (Hadjeris, 2021). Education systems can foster critical, analytical,
and creative thinking across socio-cultural boundaries by equipping teachers
in diverse contexts with the capacity to design cognitively challenging
assessments.

Yet, as Basterfield et al., (2023), Jerebine et al., (2024), and Ulvik et al.,
(2022) have found, policy endorsement of HOTS does not guarantee classroom
implementation (Basterfield et al., 2023; Jerebine et al., 2024; Ulvik et al., 2022).
This study confirms that policy-practice gaps remain significant, and
bridging them will require long-term professional support, conceptual
alignment, and coherent policy frameworks.

Theoretically, this study challenges linear development models of
teacher competency by showing that knowledge acquisition, experience, and
proficiency in HOTS assessment are not automatically correlated. It advances
a practice-integrated model where theoretical frameworks must be reinforced

through sustained, reflective, and applied learning cycles. Internationally, it
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positions HOTS-based assessment design as a cross-cultural competency with
universal applicability but requiring context-sensitive adaptation.

By offering a replicable, evidence-based training model, this study
contributes to global teacher education discourse, particularly for balancing
traditional systems values with modern learning imperatives. The findings
underscore the need for a shift from procedural compliance to cognitive
transformation in teacher development, which is essential for preparing
educators capable of cultivating the higher-order thinking that 21st-century

learners require, as shown in Figure 2 below.

Theceetical exposure
{pedagogiosl theory, HOTS

Framework)
R [ -
Infiuencing HOTS Proficiency | W"NMMW
and Global Educational Relevance 3 Epistmmologio] bellsfs

{Azsesmant Designe Critical
Thingking Integration

Figure 2. Factors influencing HOTS proficiency and global educational relevance

The conceptual framework in Figure 2 illustrates the interrelated factors
that shape teachers’ proficiency in Higher Order Thinking Skills (HOTS) and
their broader educational relevance. At the core, HOTS proficiency, defined as
the ability to design assessments that integrate critical thinking, emerges from
three key dimensions: theoretical exposure, applied training, and teacher
background. First, theoretical exposure provides teachers with the foundational
understanding of pedagogical theories and HOTS frameworks (Krathwohl &
Krathwohl, 2017; Tanujaya et al., 2017; Ahmad et al.,, 2018). This dimension
emphasizes why HOTS matters for cognitive development, moving beyond

technical item writing to a deeper comprehension of learning processes (Na et
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al., 2021; Suryani, 2024). Second, applied training bridges theory and practice
through workshops, iterative design exercises, and formative feedback,
ensuring that teachers internalize and apply the principles of HOTS in
authentic classroom contexts (Setyarini et al., 2023; Abella-Pefia & Garcia-
Martinez, 2023; Gu et al., 2022). Third, teacher background, including
educational level, prior experience, and epistemological beliefs, is a filter
through which theory and training are interpreted and enacted in practice
(Abdullah et al., 2021; Suanto et al., 2023).

These factors influence HOTS proficiency, which is positioned as a
driver of global educational reform. At the policy level, enhanced
proficiency translates into global relevance and systemic impact, informing
teacher standards, curriculum development, and cross-cultural adaptations.
This framework underscores that improving HOTS is not only a technical
matter but also a systemic and globally significant educational reform.

Furthermore, the integration of HOTS within teacher education
programs reflects the international movement toward developing learners with
critical, creative, and ethical reasoning abilities that align with the demands of
the twenty-first century. Such integration connects local educational contexts,
including religious and cultural frameworks, to global learning standards,
thereby promoting inclusive and context-responsive pedagogy (Hadjeris, 2021;
Basterfield et al., 2023; Ulvik et al, 2022). Strengthening teachers” HOTS
proficiency thus contributes not only to national educational quality but also to
the broader agenda of equitable, human-centered, and sustainable global
education envisioned by UNESCO's Sustainable Development Goal 4.

The findings of this study contribute to the global discourse on teacher
competence in designing higher-order thinking assessments, particularly in
culturally and religiously grounded education systems. By situating HOTS
within the epistemological framework of Islamic education, this research
demonstrates that global educational standards can be localized without
undermining cultural authenticity. The study highlights that the challenge of
balancing tradition and innovation in pedagogy is shared across diverse

educational systems worldwide. Therefore, the Indonesian experience offers a
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relevant model for other Muslim-majority and developing countries seeking to
harmonize international learning standards with their local educational values.
This contribution reinforces the universality of HOTS as a 21st-century learning
competency while acknowledging its necessary contextual adaptation.

Despite its valuable contributions, this study has several limitations. It
employed an exploratory cross-sectional design, which only captured
teachers’ abilities at a single point in time and did not measure long-term
improvement. The research context was limited to participants of the
Professional Teacher Program at the State Islamic Institute of Sultan Amai
Gorontalo, so the findings may not be fully generalizable to other teacher
training institutions. Data were collected from one-day training sessions and
document reviews, reflecting short-term performance rather than sustained
pedagogical competence. Moreover, the study did not examine contextual or
affective factors—such as institutional support or teaching workload —that
may influence teachers” ability to design HOTS-based assessments. Future
research should therefore employ longitudinal or mixed-method approaches

to provide a more comprehensive understanding,.

D. Conclusion

This study reveals that teachers participating in the Professional
Teacher Education Program (PPG) under the Indonesian Ministry of Religious
Affairs demonstrate a moderate level of competence in developing Higher-
Order Thinking Skills (HOTS)-based test items. Through the application of the
Graded Response Model (GRM), the study identified a consistent pattern in
which teachers possess adequate conceptual understanding but encounter
significant challenges in translating theoretical knowledge into practice,
particularly in designing assessment items that reflect analytical, evaluative,
and creative dimensions of thinking. These findings collectively highlight that
while the conceptual integration of HOTS within teacher training programs
has begun, its practical realization remains limited. The synthesis of evidence
thus confirms that enhancing teachers” assessment literacy requires sustained,

contextualized, and practice-based interventions to ensure that HOTS
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principles are effectively embedded in real classroom assessment design.

Theoretically, this study contributes to the development of a more
integrated understanding of teachers’ cognitive assessment competence by
combining Bloom’s Revised Taxonomy with the Graded Response Model
(GRM) as a diagnostic analytical framework. This integration advances the
empirical application of psychometric theory in assessing teachers’ ability to
construct cognitively demanding test items, particularly within religious
education contexts. Practically, the study contributes to the improvement of
teacher education policy by emphasizing the importance of targeted and
continuous pedagogical support within the PPG framework. The research
novelty lies in its focus on religious education teachers within Islamic higher
education settings—an area that has received limited attention in global
discussions on HOTS implementation. By situating HOTS within the
epistemological and pedagogical traditions of Islamic education, this study
offers a new lens through which local pedagogical practices can be aligned
with global 21st-century educational standards.

Building on the research limitations identified earlier, future studies
should adopt longitudinal or mixed-method approaches to capture long-term
developments in teachers’ ability to design HOTS-based assessments.
Expanding the context beyond a single institution would also allow for
comparative insights between religious and general teacher training institutions,
thereby enhancing the generalizability of findings. Further investigation into
contextual and affective factors—such as institutional support, teaching
workload, and mentoring quality —would deepen the understanding of how
these dimensions influence teachers” assessment design skills. Cross-country
comparative research, particularly among Muslim-majority education systems,
could further explore how cultural and theological frameworks shape the
adaptation and sustainability of HOTS-based assessment practices in diverse
learning environments.

This study reinforces that fostering higher-order thinking in education

isnot merely a curricular aspiration but a transformative process that demands
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capable, reflective, and culturally grounded teachers. Strengthening teachers’
capacity to design cognitively challenging assessments is therefore
fundamental to building an education system that cultivates critical, creative,
and ethical thinkers. By bridging the gap between national pedagogical reform
and global educational goals, this study underscores that the pursuit of HOTS
is both an intellectual and moral endeavor — essential for shaping a generation
of learners prepared to engage thoughtfully and responsibly with the

complexities of the modern world.
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