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ABSTRACT

Purpose - This study aims to develop a non-test instrument to measure
lecturers’ understanding and perceptions of the STEM (Science,
Technology, Engineering, and Mathematics) approach and its
implementation in Islamic studies courses at State Islamic Higher
Education Institutions (Perguruan Tinggi Keagamaan Islam Negeri/
PTKIN).

Design/methods/approach - This study employed a Research and
Development (R&D) method, specifically using a development and
validation approach. The instrument development process involved
expert validation, reliability testing, and field trials.

Findings — The study produced a non-test instrument designed to
measure lecturers’ perceptions and understanding of the STEM approach
and its application in Islamic studies courses at PTKIN. The instrument
successfully passed expert validation stages, including content and face
validity. It achieved a very high validity level of 97% in accordance with the
standards set by the National Education Standards Board (BSNP).
Reliability testing using Cronbach’s Alpha indicated acceptable internal
consistency, although categorized as low, with coefficients of 0.639 for the
material aspect, 0.598 for constructiveness, and 0.569 for the language
aspect. These results indicate that the instrument is suitable for use. Field
trial results revealed that the majority of lecturers were familiar with the
STEM approach (65% or 15 lecturers) and understood its urgency in
integrating interdisciplinary knowledge into Islamic studies courses (56%
or 13 lecturers).

Research implications/limitations — The developed instrument is a valid
and reliable tool for assessing lecturers’ understanding and perceptions
of the STEM approach. The findings indicate the need for further training,
increased resources, and improved infrastructure to support the effective
integration of STEM into Islamic studies courses at PTKIN.
Originality/value - Research on the development of non-test
instruments related to STEM is still very limited in PTKIN contexts. This study
provides an initial contribution, with future research directed toward
developing STEM—Islamic learning tools.
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Introduction

Education is a strategic means of humanizing human beings, as mandated by Law
Number 20 of 2003 on the National Education System. Through education, individuals
experience changes in behavior, knowledge, attitudes, and skills that enable them to adapt
and function optimally in social life (Higgins & Kruglanski, 2000). Learning, in essence, is a
relatively permanent change in behavior resulting from an individual’'s interaction with the
environment (Hamalik, 2015; Slameto, 2013; Sardiyanah, 2020). Therefore, learning must be
systematically designed by integrating learners, educators, learning materials, media,
facilities, and instructional procedures to achieve curricular objectives and support the
holistic development of learners’ competencies.

In the context of global challenges and the demands of the 21st-century workforce,
STEM-based learning (Science, Technology, Engineering, and Mathematics) has emerged
as d relevant approach that emphasizes interdisciplinary integration, contextual problem-
solving, and the development of critical, creative, collaborative, and communicative
thinking skills. Numerous studies have demonstrated that STEM learning positively impacts
learning outcomes, critical thinking skills, creativity, problem-solving abilities, intrinsic
motivation, self-regulation, and students’ scientific literacy (Yalgin & Erden, 2021; Asrizal et
al, 2022; Hasibuan et al,, 2022). The effectiveness of STEM learning is also strongly influenced
by the use of appropriate instructional media, such as electronic modules, simulation-
based media, and interactive digital learning tools (Agustino & Dwikoranto, 2021; Prasetyo
et al, 2021; Nufus et al, 2022; Wang et al., 2022).

STEM is an interdisciplinary approach that integrates science, technology,
engineering, and mathematics to equip learners with critical and innovative thinking skills
in addressing real-world problems (Sanders, 2009; Banks & Barlex, 2020). Previous studies
indicate that STEM-based learning enhances students’ science process skills, conceptual
understanding, and content mastery (Cotabish et al, 2013). while simultaneously fostering
2lst-century skills or the so-called 4C competencies (critical thinking, creativity,
collaboration, and communication) (Triana et al.,, 2020; Nufus et al, 2022).

Nevertheless, the implementation of the STEM approach in Islamic studies courses at
higher education institutions, particularly at State Islamic Higher Education Institutions
(Perguruan Tinggi Keagamaan Islam Negeri/ PTKIN), remains relatively limited. This
condition highlights the need for valid and reliable instruments to measure lecturers’
understanding, perceptions, and instructional practices in integrating the STEM approach
into Islamic education. Theoretically, instrument development is a systematic process
aimed at producing measurement tools that accurately and consistently represent specific
constructs through stages such as indicator formulation, expert content validation, and
empirical reliability and validity testing (Adams & Wieman, 2011).

Several studies have emphasized the importance of non-test instruments in

developed a teaching skills instrument for prospective science teachers with adequate
reliability (Cronbach’s Alpha = 0.712). Furthermore, recognizing the significance of non-test

grounded in scientific literacy to evaluate students’ science process skills. This development
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is crucial because it enables assessment to better reflect authentic scientific knowledge

competencies in drama appreciation (literary text) learning for Grade Xl students under the
2013 Curriculum at the senior high school level. This model focused on psychomotor and
affective domains—key aspects of literary learning outcomes—through systematic needs
analysis, competency analysis, material analysis, and learner analysis.

of assessment instruments for the implementation of the 2013 Curriculum in teaching and
learning processes, which requires teachers to assess students in accordance with
curriculum standards. Furthermore, assessment must be comprehensive, employing
diverse methods and instruments to evaluate students’ competencies and provide a holistic
picture of their overall abilities. Consequently, the development of standardized instruments
to measure lecturers’ understanding and implementation of the STEM approach at PTKIN is
essential to ensure that Islamic studies learning remains relevant to modern education
demands without compromising Islamic values. Therefore, this study aims to develop and
validate an instrument that measures lecturers’ knowledge, perceptions, and instructional
practices related to STEM-based learning within the context of Islamic education.

Methods

The research method employed in this study was Research and Development (R&D)
using a development and validation approach. The researchers developed an instrument
to measure lecturers’ understanding at State Islamic Higher Education Institutions
(Perguruan Tinggi Keagamaan Islam Negeri/PTKIN) of the concept of STEM-based learning
and its implementation in Islamic studies courses within the university context. According to
conducting a preliminary study to identify the objectives of the instrument to be developed;
developing the instrument; conducting trials and validating the instrument; and evaluating
the developed instrument.

The sampile in this study consisted of lecturers from various departments at UIN
Sulthan Thaha Saifuddin Jambi who teach Islamic studies courses. Data were collected
using a purposive sampling technique. Purposive sampling is a sampling method based on
specific criteria relevant to the research objectives. In contrast, random sampling, as

originally consisted of 11 items and was subsequently modified into 7 items, namely: (1)
sources of information about STEM; (2) the urgency of the STEM approach in teaching
Islamic studies courses; (3) lecturers’ ability to design learning activities using the STEM
approach; (4) the most appropriate learning models for Islamic studies courses; (5) steps
for implementing STEM in teaching Islamic studies courses; (6) the level of confidence in
applying STEM in teaching Islamic studies courses; and (7) supporting factors and obstacles
in implementing the STEM approach in Islamic studies courses.

In the data collection process, the researchers employed quantitative Likert-scale
indicators for expert validation data and qualitative open-ended questions to capture
respondents’ perspectives. For data analysis, SPSS version 26 was used to facilitate
statistical processing. The statistical method applied in this study was descriptive statistics,
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which involved presenting data to calculate mean values, standard deviations, and other
relevant statistical measures (Cohen et al,, 2017).

Result

1. Preliminary Study

The preliminary study was conducted through a review of journals and other relevant
literature, including both national and international publications. The results of this
preliminary review provided the initial rationale for developing an instrument to measure
lecturers’ understanding at State Islamic Higher Education Institutions (PTKIN) regarding the
concept of STEM-based learning and its implementation in Islamic studies courses within
the PTKIN academic environment.

2. The Concept of Moral Development from the Perspective of Lawrence Kohlberg

The development of an instrument requires a well-structured blueprint that serves
as the foundation for item construction. In this stage, the blueprint was developed by
identifying the relevant aspects, indicators, and sub-indicators to be measured. The
resulting blueprint for the non-test instrument, designed to assess lecturers’ understanding
of the STEM approach and its implementation in Islamic studies courses at State Islamic
Universities, is presented in Table 1.

Table1

Blueprint of the Non-Test Instrument (Questionnaire) on Lecturers’ Understanding of the
STEM Approach and Its Implementation in Islamic Studies Courses at State Islamic
Universities

Aspect Indicator Sub-indicator Item
No.
Lecturers’ Sources of information Sources of information about 1
understanding and about STEM (Science, STEM
perceptions of STEM Technology, Engineering,
and Mathematics)

Lecturers’ views on Urgency of the STEM Perceived importance of 2
STEM-based learning  approach in Islamic STEM

in Islamic studies
courses

studies learning

STEM implementation

Application of STEM in
Islamic studies learning
activities

Ability to design learning
activities using the STEM
approach and appropriate
learning models for Islamic
studies courses

Steps for implementing
STEM

Implementation procedures
in Islamic studies courses

Confidence in
implementing STEM

Level of confidence in
applying STEM in Islamic
studies learning
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Aspect Indicator Sub-indicator Item
No.
Supporting and Supporting factors in Supporting factors for 6
inhibiting factors STEM implementation applying the STEM approach
in Islamic studies learning
Inhibiting factors in STEM  Obstacles to applying the 7

implementation

STEM approach in Islamic

studies learning

3. Instrument Validation Stage

Expert validation was conducted by specialists in the relevant fields. The experts
involved in this study were scholars in education, particularly in STEM education, who teach
Islamic studies courses at State Universities or State Islamic Universities. Validation was
conducted using a Likert scale by two expert validators in two rounds until the instrument
was deemed valid. Tables 2 and 3 present the results of content and face validity
assessments, which indicate the extent to which experts agreed with the presence and
relevance of the instrument items. This validation aimed to examine the readability,
accuracy, and appropriateness of the instrument content.

Table 2

Expert Evaluation of the Instrument by Two Validators (Stage 1 Validation)

No. Evaluation Criteria Expert Expert M=zSD
1 2

Material

Aspect

1 The questionnaire items cover all 4 4 4.00 =
assessment aspects in accordance with the 0.00
blueprint

2 The questionnaire items are related to the 3 3 3.00 £
substance of the STEM approach in Islamic 0.00
studies courses

3 The content is consistent with the 5 4 450
measurement objectives 0.7

Construct

Aspect

4 The main points of each item are clearly 5 5 5.00 =
formulated 0.00

5 The sentences are appropriate and 4 5 450 +
consistent with the questionnaire 0.71
assessment items

6 The questionnaire instrument is equipped 5 5 5.00 =
with clear instructions 0.00

Language

Aspect

7 The sentence formulations are 5 5 5.00 =
communicative 0.00
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No. Evaluation Criteria Expert Expert M=zSD
1 2

8 The sentences use proper and correct 5 5 5.00 =
Indonesian language conventions 0.00

9 The sentence formulations do not lead to 4 5 450 x
multiple interpretations 0.7

10 The statements do not contain words that 4 5 450 +
violate ethical norms or offend respondents 0.7
Total 44 46 45.00
Validity Percentage 88% 92% 90%

Note. M = mean; SD = standard deviation. The validity percentage is calculated based on expert
agreement and categorized according to the National Education Standards Board (BSNP) criteria.

Based on the first-stage validation, the average level of expert agreement reached
90%, which falls into the “very good” category according to the National Education
Standards Board (BSNP, 2016). However, several items received a score of 3, indicating
partial disagreement among experts regarding the instrument's form and content. Expert
comments and suggestions were therefore used as references for revising the instrument.

Table 3

Expert Evaluation of the Instrument by Two Validators (Stage 2 Validation)

No. Evaluation Criteria Expert Expert M=zSD
1 2

Material

Aspect

1 The questionnaire items cover all 5 5 5.00 =
assessment aspects in accordance with the 0.00
blueprint

2 The questionnaire items are related to the 4 4 4.00 £
substance of the STEM approach in Islamic 0.00
studies courses

3 The content is consistent with the 5 5 5.00 =
measurement objectives 0.00

Construct

Aspect

4 The main points of each item are clearly 5 5 5.00 =
formulated 0.00

5 The sentences are appropriate and 5 5 5.00 +
consistent with the questionnaire 0.00
assessment items

6 The questionnaire instrument is equipped 5 5 5.00 =
with clear instructions 0.00

Language

Aspect

7 The sentence formulations are 5 5 5.00 =
communicative 0.00
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No. Evaluation Criteria Expert Expert M=zSD
1 2

8 The sentences use proper and correct 5 5 5.00 =
Indonesian language conventions 0.00

9 The sentence formulations do not lead to 4 5 450 +
multiple interpretations 0.71

10 The statements do not contain words that 5 5 5.00 £
violate ethical norms or offend respondents 0.00
Total 48 49 48.50
Validity Percentage 96% 98% 97%

Note. M = mean; SD = standard deviation. The validity percentage represents the level of expert
agreement based on the criteria of the National Education Standards Board (BSNP).

In the second-stage validation, the average validity score increased to 97%, which is
categorized as “very good” according to BSNP (2016). Compared to the first validation stage,
this result shows a substantial improvement. No items received a score of three in this stage,
indicating full expert agreement on the form and content of the instrument. Following expert
validation, the reliability of the non-test instrument was calculated for the material,
construct, and language aspects using SPSS version 26, as presented in Table 4.

Table 4

Reliability of the Instrument Measuring Lecturers’ Perceptions and Understanding of STEM
Using SPSS 26

Aspect Cronbach’s Alpha Category
Material 0.639 Low
Construct 0.598 Low
Language 0.569 Low

Cronbach’s Alpha was used to assess the reliability of the non-test instrument. A
higher Cronbach’s Alpha value indicates greater instrument reliability (Monika Murniati et
al, 2013). Although the alpha values for the material (0.639), construct (0.598), and
language (0.569) aspects fall into the low-reliability category, the instrument was
considered adequate for addressing qualitative questions and drawing conclusions in this
study. In addition, experts provided comments and suggestions for further improvement, as
summarized in Table 5.

Table 5

Expert Comments and Suggestions for Instrument Improvement

Evaluation Expert Comments Revisions Made
Aspect
Material Expert 1: Ensure that the questions are able to These aspects have
detect the research objectives. Expert 2: Ensure  been implicitly
that the questions can capture lecturers’ incorporated into the

understanding of the STEM approach in Islamic  developed instrument.
studies teaching.
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Evaluation Expert Comments Revisions Made
Aspect
Construct Expert 1: Avoid using the word important in ltem  The word important has
No. 2. been removed from the
instrument.
Language Expert 1: Ensure that questions with a “no” The word no as a

response in Item No. 1 are followed up
accordingly.

negative statement has
been revised into a
positive formulation.

Note. This table summarizes expert feedback collected during the validation process and the
corresponding revisions implemented to improve the instrument’s quality.

Expert feedback led to revisions in content clarity, the avoidance of ambiguous or
overemphasized wording, and the refinement of negatively phrased statements into positive
formulations.

4. Revision of the Product Draft

At this stage, the developed non-test instrument was revised based on expert
feedback obtained during the validation process. The revised instrument focuses on
measuring lecturers’ understanding of the STEM approach and its implementation in Islamic
studies courses at State Islamic Universities.
5. Field Trial

The field trial was conducted to examine lecturers’ understanding of the STEM
approach and its implementation in Islamic studies courses at State Islamic Universities.
The trial involved 23 lecturers from UIN Sulthan Thaha Saifuddin Jambi, UIN Matarom, and
IAIN Kerinci. The results of the field trial are presented in Table 6.

Table 6

Field Trial Results on Lecturers’ Understanding of the STEM Approach in Islamic Studies
Courses

No. Question Lecturers’ Responses

1 Have you ever heard of or 65% (15 lecturers) reported having received
received information about information about STEM through online media,
the STEM approach? If yes, seminars, mass media, and the Merdeka
from which sources did you Curriculum, whereas 35% (8 lecturers) had never
obtain the information? received information about STEM.

2 In your opinion, is the STEM 56% (13 lecturers) stated that the STEM approach
approach important to be is important to be implemented in Islamic studies
implemented in Islamic courses, depending on the availability of facilities
studies courses at PTKIN at and human resource readiness at PTKIN, as it
present? helps students understand Islamic content from

multiple perspectives, supports institutions
without general study programs, and facilitates
interdisciplinary integration. Meanwhile, 44% (10
lecturers) reported uncertainty.

3 Have you ever designed 44% (10 lecturers) had designed STEM-based

learning activities using the
STEM approach in Islamic

learning activities using models such as field
experimental studies, inquiry-based learning,
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No. Question Lecturers’ Responses
studies courses? If yes, which ~ LMS-based learning, and interdisciplinary
learning models are suitable?  approaches integrated into topics such as Islamic

rituals examined from scientific perspectives and
Islamic law studies leading to application-based
projects. In contrast, 56% (13 lecturers) had never
designed STEM-based learning activities.

4 Have you ever implemented 35% (8 lecturers) had implemented the STEM
the STEM approach inIslamic ~ approach in Islamic studies courses, such as
studies courses? If yes, how Islamic Entrepreneurship, while 65% (15 lecturers)
were the implementation had never implemented it. The implementation
steps carried out? steps were generally available through LMS

platforms (e.g., PPG LMS).

5 In your opinion, can the STEM 56% (13 lecturers) stated that the STEM approach
approach be applied to all can be applied to all Islamic studies materials
Islamic studies course provided that supporting modules are available
materials that you teach? as guidance for syllabus and lesson plan

development, whereas 44% (10 lecturers) believed
that STEM cannot be applied to all materials.

6 In your opinion, what factors 65% (15 lecturers) identified supporting factors,
support the implementation of including the existence of faculties of science and
the STEM approach inIslamic  technology and philosophy of science courses in
studies learning? study programs, availability of digital devices and

internet access, lecturer and student readiness,
adequate resources and facilities, supportive
learning resources, leadership support,
professional development training, and lecturers’
understanding of STEM. Meanwhile, 35% (8
lecturers) reported uncertainty.

7 In your opinion, what factors 56% (13 lecturers) identified inhibiting factors,

hinder the implementation of
the STEM approach based on
transdisciplinary integration in
Islamic studies learning?

including limited supporting infrastructure, the
need for STEM-related training for lecturers,
uneven student knowledge backgrounds, low
reading motivation, limited understanding of STEM
concepts, inadequate facilities, insufficient
funding, and underdeveloped human resources
and infrastructure. Meanwhile, 44% (10 lecturers)
reported uncertainty regarding these inhibiting
factors.

Note. Percentages are calculated based on responses from 23 lecturers participating in the field trial
at UIN Sulthan Thaha Saifuddin Jambi, UIN Mataram, and IAIN Kerinci.

The results indicate that 65% (15 lecturers) had previously received information
about the STEM approach through online media, seminars, mass media, and the Merdeka
Curriculum, while 35% (8 lecturers) had not. Furthermore, 56% (13 lecturers) considered the
STEM approach important for Islamic studies courses at PTKIN, provided adequate facilities
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and human resources are available, and it supports interdisciplinary integration. Meanwhile,
44% (10 lecturers) reported uncertainty.

Regarding instructional design, 44% (10 lecturers) had designed learning activities
using the STEM approach, employing models such as field experimental studies, inquiry-
based learning, learning management systems (LMS), and interdisciplinary approaches in
specific Islamic content areas. In contrast, 56% of lecturers had never designed STEM-based
learning activities. In terms of implementation, only 35% (8 lecturers) had applied the STEM
approach in Islamic studies courses, such as Islamic Entrepreneurship, while 65% (15
lecturers) had never implemented it.

Regarding applicability, 56% (13 lecturers) stated that STEM could be applied to all
Islamic studies materials, provided that supporting modules are available to guide syllabus
and lesson plan development, whereas 44% (10 lecturers) believed that STEM could not be
applied to all materials. Supporting factors for STEM implementation, identified by 65% (15
lecturers), included leadership support, adequate facilities, training, and sufficient human
resources. Conversely, 56% (13 lecturers) identified inhibiting factors such as limited
infrastructure, insufficient understanding among lecturers and students, and funding
constraints, while 44% (10 lecturers) reported uncertainty regarding these barriers.

Discussion

This study resulted in a non-test instrument designed to measure lecturers’
perceptions and understanding of the STEM approach and its implementation in Islamic
studies courses at State Islamic Higher Education Institutions (PTKIN). The instrument has
undergone expert validation stages, including content and face validity, and achieved a
very high level of validity, namely 90% in Stage 1 and 97% in Stage 2, in accordance with the
standards of the National Education Standards Board (BSNP). Reliability testing using
Cronbach’s Alpha indicated acceptable internal consistency, although it was classified in
the low category, with coefficients of 0.639 for the material aspect, 0.598 for the construct
aspect, and 0.569 for the language aspect, suggesting that the instrument is suitable for
field trials. In addition, the instrument was revised based on expert suggestions and
feedback provided in the comment section.

Based on field-trial data, lecturers demonstrated diverse responses to implementing
the STEM approach in Islamic studies courses at PTKIN campuses, including UIN Mataram,
UIN Sulthan Thaha Saifuddin Jambi, and IAIN Kerinci. A total of 65% (15 lecturers) reported
having received information about the STEM approach through various sources, including
online media, seminars, mass media, and the Merdeka Curriculum, while 35% (8 lecturers)
had never received such information. The majority of lecturers, namely 56% (13 lecturers),
considered the STEM approach important to be implemented in Islamic studies courses,
particularly when supported by adequate facilities and human resource readiness, as well
as its potential to support interdisciplinary integration from multiple perspectives. However,
44% (10 lecturers) reported uncertainty regarding its importance.

In the context of instructional design, 44% (10 lecturers) had attempted to design
learning activities using the STEM approach through models such as field experimental
studies, inquiry-based learning, learning management systems (LMS), and interdisciplinary
approaches applied to specific instructional materials. Meanwhile, 56% of lecturers had
never designed STEM-based learning activities. In terms of implementation, only 35% (8
lecturers) had applied the STEM approach in Islamic studies courses, such as Islamic
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Entrepreneurship, using the available implementation steps in the PPG LMS. Conversely, 65%
(15 lecturers) had never implemented the STEM approach in their teaching.

Regarding the applicability of STEM to all Islamic studies materials, 56% (13 lecturers)
stated that this is feasible, provided that supporting modules are available to guide the
preparation of semester learning plans (RPS), while 44% (10 lecturers) indicated that STEM
cannot be applied to all Islamic studies materials. Supporting factors for STEM
implementation include the readiness of human resources, availability of supporting
facilities, training opportunities, and leadership support, as expressed by 65% (15 lecturers).
On the other hand, inhibiting factors—such as limited infrastructure, insufficient
understanding among lecturers and students, and minimal funding support—were
acknowledged by 56% (13 lecturers), while 44% (10 lecturers) were unaware of these
constraints. Overall, the findings indicate both potential and challenges in implementing the
STEM approach in Islamic studies courses at PTKIN, highlighting the need for adequate
facilities, lecturer training, and strong policy and resource support.

Conclusion

This study successfully developed a non-test instrument to measure lecturers’
perceptions and understanding of the STEM approach and its implementation in Islamic
studies courses at State Islamic Higher Education Institutions (PTKIN). The instrument
underwent a rigorous validation process, including content and face validity assessments
by experts, and achieved a high validity score of 97% in the second validation stage, which
is categorized as very good according to the National Education Standards Board (BSNP).
Reliability testing using Cronbach’s Alpha demonstrated acceptable internal consistency,
although classified as low, with coefficients of 0.639 for the material domain, 0.598 for the
construct domain, and 0.569 for the language domain, thereby confirming the instrument's
reliability.

The field trial results revealed variations in lecturers’ responses regarding STEM
implementation. A total of 65% (15 lecturers) had received information about STEM, and 56%
(13 lecturers) recognized the importance of this approach for integrating interdisciplinary
knowledge into Islamic studies courses, provided that adequate facilities and human
resources are available. However, practical implementation remains limited, with only 35%
(8 lecturers) having applied the STEM-based approach in teaching, such as in Islamic
Entrepreneurship courses. In addition, 56% (13 lecturers) acknowledged that STEM could be
applied to all Islamic studies materials, provided that supporting modules are available to
guide syllabus and semester learning plan development. Supporting factors for STEM
implementation include leadership support, resource availability, training, and adequate
facilities, as reported by 65% of lecturers (15). Meanwhile, challenges identified by 56% (13
lecturers) include limited infrastructure, insufficient understanding, and funding constraints,
which remain significant barriers to effective implementation. Overall, these findings
indicate that while the STEM approach holds considerable potential for enriching learning in
Islamic studies at PTKIN, its effective implementation requires improved infrastructure,
systematic lecturer training, and sustained policy and resource support.
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