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Abstract: The aims of this study is to describe the feasibility and practicality of the STEM EDP-based science process skills
assessment instrument in elementary science learning. The research method used is Research and Development (R&D) with the
ADDIE model. Data collection techniques, i.e.: interview, work show and questionnaire. Research instruments consisting of
interview sheets, assessment rubrics, expert validation questionnaire sheets, practitioners and student responses. The results of
the research obtained are: 1) The analysis stage consists of a needs analysis. 2) The design stage, namely designing a STEM-EDP-
based science process skill assessment instrument in elementary science learning is adjusted to the material in the science book
chapter 4 changing the form of energy, Topic A: energy transformation around us. 3) Development stage, namely developing
products and conducting validation tests of experts and practitioners. All data was obtained using a questionnaire submitted to
the validator. The results of the expert validation test received an average percentage of 84.72% in the "Feasible" category. The
results of the practitioner validation test received an average percentage of 93.06% with the category of "Very Practical". 4) The
implementation stage is to apply the developed product to a test group involving 18 students. The results of product trials in each
aspect of the indicator get the lowest percentage of 75% and the highest 100%. Then, the students’ responses received an average
percentage of 83,46% with the category "Positive.
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Introduction

Learning is a process of activities aimed at achieving certain competencies or behaviors that students
can possess after completing learning activities. To determine whether learning objectives have been achieved,
assessment of student learning outcomes is necessary (Mustafa & Dwiyogo, 2020; Bada & Olusegun, 2015).
Learning assessment is the process of assigning grades based on measurement results that have been
adjusted to indicators developed by the teacher. Assessment of learning outcomes is carried out by teachers
using instruments that have been designed with appropriate benchmarks. Assessment instruments function as
a tool for collecting data on student achievement (Mustafa & Masgumelar, 2022). Assessment plays a crucial
role in improving the quality of education in Indonesia, as it is a crucial part of the learning process. Based on
Bloom's Taxonomy theory, there are several aspects of assessment, namely cognitive (knowledge), affective
(attitudes), and psychomotor (skills) (Levy-Feldman, 2025; Ana et al., 2023).

Teachers can apply several assessment techniques, including tests and non-test techniques. Non- test
techniques, such as observation or performance assessments, can be used, including statements and
assessment rubrics (Mahendra et al., 2024; Viswesvaran & Ones, 2018). Science process skills, in particular,
require an appropriate assessment system. Science process skills fall within the psychomotor domain. Science
process skills are scientific activities that help students broaden their horizons and develop their intellectual,
social, and physical abilities through the use of their basic skills. Putri (2019) explains that science process
skills are the scientific ability to obtain information and think deeply in establishing concepts, facts, and
principles. Assessing science process skills is crucial because it can measure students' development in
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activities such as practical work. Assessment also provides an opportunity for students to reflect on their
learning progress. Through feedback and assessment results, students can monitor progress, identify areas for
improvement, and develop their skills (Fajrina et al., 2021).

Based on interviews with teachers, it was found that the science process skills (SPS) assessment
instrument for practical work was rarely used. Teachers' assessments were limited to observing the final results
and recording the scores directly on the summary sheet. The assessment sheets used by teachers were not
equipped with an assessment rubric. Furthermore, teachers had not fully implemented the SPS indicators in the
assessment instruments. The SPS indicators used were still general, such as observation, planning
experiments, conducting experiments, using tools and materials, and communication. Students' science
process skills were considered quite good because teachers only assessed them without observing the
process. Therefore, the SPS instrument in science learning is very necessary because it plays a crucial role in
student learning outcomes.

Science process skills provide hands-on experiences that can motivate someone to pursue their curiosity.
Therefore, science process skills play a crucial role in learning, especially for students, as they not only engage
them directly but also motivate them to explore and understand more through real-life experiences (Yuliati &
Susianna, 2023). To measure students' science process skills, the STEM approach can be used. The STEM
(Science, Technology, Engineering, and Mathematics) approach is an interdisciplinary approach that combines
four main fields: science, technology, engineering, and mathematics, in real-world contexts. This aligns with
Bybee's assertion that the STEM approach can help students apply the core of each STEM discipline in various
life situations and can develop students' thinking across various aspects of knowledge (Mu'minah &
Suryaningsih, 2020; Nurramadhani et al., 2024). One of STEM's strengths is its ability to address concerns about
the appropriate approach to science learning. STEM is the right approach to shaping individuals who are ready
to face the future (Santoso & Arif, 2021; Nurramadhani et al., 2020).

STEM is often combined with other learning models, such as STEM through the Engineering Design
Process (EDP) (Deke et al., 2022). EDP is a systematic model for solving real-world problems and solutions
developed through a series of structured steps that strengthen students' critical thinking and skills and teach
them to apply knowledge comprehensively (Yu et al., 2020). EDP aims to create assessment instruments that
emphasize problem-solving, encouraging students to innovate in designing solutions, gathering necessary
information, and facing real-world challenges (Syukri et al., 2023). This aligns with Nuraeni & Zahra (2021)
assertion that implementing EDP enhances students' deeper understanding of science concepts. This is due to
the activities students undertake, which provide experiences connecting specific science concepts and applying
them to solve problems in real-world contexts.

Based on previous research, the application of the science, technology, engineering, and mathematics
(STEM) approach in the classroom can improve science process skills (Akbariah et al., 2023; Sari et al., 2020).
This allows students to be creative, innovative, and active in learning, including in solving problems in groups,
so that students can think critically, creatively, and understand science subjects more deeply. Research by
(Thovawira et al., 2021) shows that the implementation of the STEM approach has a positive impact on
students, such as improving creative thinking skills and the abilities needed to face the era of the industrial
revolution 4.0. In addition, research on the application of the Engineering Design Process (EDP) model by
Berland shows that EDP can help students in solving problems and providing solutions, which are the result of
students’ own thinking abilities (Ulum et al., 20217). Research by Mifa also states that the implementation of EDP
can develop students' abilities in identifying problems, determining solutions, designing prototypes, and
creating models of problem-solving tools with good categories (Ulum et al., 2021).

STEM-EDP-based science process skills assessment instruments in science learning in elementary
schools are still rarely developed, because most previous studies focused on the implementation of STEM or
EDP at the junior high and senior high school levels without producing standardized assessment instruments
to measure science process skills comprehensively through practical activities. Therefore, this study aims to
develop a STEM-EDP-based science process skills assessment instrument specifically designed for science
learning in elementary schools. The novelty of this study lies in the development of a standardized assessment
instrument specifically designed to measure science process skills comprehensively in the context of practical
activities. This study provides academic and practical contributions in the form of a valid assessment
instrument that teachers can use to evaluate students' science process skills more accurately, thereby
supporting the improvement of the quality of science learning and student learning outcomes.

Methods

This study employed a research and development (R&D) method, better known as research and
development (R&D), which aims to produce a valid and practical product (Sugiyono, 2016). The R&D method

Volume 8 Issue 3 Year 2025 JPPGuseda



Jurnal Pendidikan dan Pengajaran Guru Sekolah Dasar (JPPGuseda) 138

was used because the research encompasses not only user needs but also the product development process,
which requires data collection and analysis, specifically the expert validation process. The research design
employed the ADDIE model, as it is systematic and aligns with the theoretical foundations of instructional
design (Rendra, 2018). This model was chosen for several reasons, including its systematic and simple
presentation at each stage, making it easy for researchers to understand. The ADDIE development model
consists of five stages: analysis, design, development, implementation, and evaluation.

This research was conducted from October to December at a public elementary school in Sukabumi City.
The population used as research subjects were fourth-grade students in the 2024/2025 academic year. The
sampling technique used was purposive sampling, a technique for selecting samples or data sources based on
specific considerations. The sample was selected based on school recommendations. The data collection
techniques used in this study were: 1) Interviews, 2) Performance Tests, and 3) Questionnaires. The research
instruments used were: 1) Interview forms, 2) Assessment Rubrics, and 3) Validation questionnaires for experts,
practitioners, and student responses. Data analysis techniques in this study included qualitative and
quantitative data. Data were obtained from expert and practitioner validation results, as well as from product
trials and student responses. The researchers used a Likert scale in data analysis. The Likert scale consisted
of four rating categories: Very Good (score 4), Good (score 3), Quite Good (score 2), and Not Good (score 1).

Data analysis was carried out through several stages involving expert validation, practitioner validation,
product trials, and student response assessments. Expert and practitioner validators assessed the developed
product using predetermined rating criteria, and their scores were subsequently converted into percentage
values. The resulting percentages were then interpreted into qualitative categories describing the product’s
feasibility and practicality, ranging from very worthy or very practical to not worthy or not practical. This
approach enabled the researchers to obtain a clear evaluation of the product’s quality from both theoretical and
practical perspectives.

Furthermore, data from product trials and student responses were analyzed using percentage-based
interpretations to determine the level of practicality and acceptance of the developed media. Student responses
were measured using a Likert scale consisting of four levels, which were converted into quantitative scores and
then transformed into percentage values. These percentages were subsequently interpreted into qualitative
response categories, such as very positive (85% - 100%), positive (75% - 84%), quite positive (55% - 74%), or not
positive (0%-54%). Through this multistage analysis process, the researchers obtained comprehensive insights
into the feasibility, practicality, and acceptance of the developed learning media.

Result and Discussion

The research and development method used follows the steps of the ADDIE model. This research was
conducted up to the evaluation stage. The following are the development results, along with validation and trial
data:

Analysis

The initial stage of this research was the analysis phase. The research was conducted at a public
elementary school in Sukabumi City on October 26th. Interviews with teachers revealed that the science process
skills (SPS) assessment instrument for practical work was rarely used. Teachers' assessments were limited to
observing the final results and directly recording the scores on a summary sheet. The assessment instrument
used by teachers was also not equipped with an assessment rubric. Furthermore, teachers had not
implemented all indicators of science process skills in the assessment instrument. The assessment instrument
used was still general. Students' science process skills were considered quite good because teachers only
assessed them without observing the process. This demonstrates the importance of assessment instruments
that can be used to measure student skills. Without appropriate assessment instruments, it will be difficult to
assess science process skills. This can lead to students' competency in practical work not being achieved
(Wijaya et al., 2022). This situation suggests the need for innovation in SPS assessment instruments in science
learning. This is because science process skills play a crucial role in student learning outcomes.

This innovation uses the STEM-EDP approach. The STEM (Science, Technology, Engineering, and
Mathematics) approach combines four main fields: science, technology, engineering, and mathematics.
According to Bybee, STEM can help students apply the core of each STEM discipline in various life situations
(Mu'minah & Aripin, 2019). According to Deke (2022), STEM is often combined with the Engineering Design
Process (EDP) learning model. EDP aims to create instruments that emphasize problem solving, encourage
students to innovate in designing design solutions, gather needed information, and face real-world challenges
(Syukri et al., 2023). Therefore, this study uses an innovative approach, namely STEM-EDP, which is expected
to be an effective alternative.
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Design

Science process skills are crucial for students to master because, compared to other skills, they can
demonstrate the development of students' abilities in carrying out activities aimed at discovering a concept.
This allows students to remember concepts more easily than simply memorizing them. Therefore, an
appropriate assessment instrument design is needed to help teachers assess students' skills (Fadillah, 2017).
The assessment instrument design is expected to be used in all elementary schools to assess science process
skills. Therefore, the assessment instrument must also be clear and easy for teachers to use. In the design
stage, researchers designed an assessment instrument based on the analysis results obtained. In this study,
the product developed was a STEM- EDP-based science process skills assessment instrument in elementary
school science learning. The assessment instrument, in the form of performance, was used to assess students’
activities during practice (Mandolang et al., 2022). Furthermore, it was adapted to the curriculum and the
material to be studied. The material used in this study was Chapter 4 Changing Forms of Energy, Topic A: Energy
Transformations Around Us, contained in the fourth-grade science textbook. This was also adapted to the
indicators of science process skills.

The assessment instrument format is divided into three stages: introduction, content, and closing. The
introduction contains the product identity and instructions for using the assessment instrument. The content
stage contains student worksheets (LKPD) developed using the STEM approach. STEM-based LKPD can
improve critical thinking skills and foster students' creative thinking skills (Mahjatia et al., 2021). Furthermore,
the content stage also includes an assessment rubric used as a reference in observing and assessing student
skills. The use of a rubric is expected to reduce assessor subjectivity in the assessment process (Ratnawulan
& Rusdiana, 2014). The closing stage contains recapitulation data and scoring guidelines to indicate the extent
to which students have achieved the set objectives. Scoring also helps process results numerically, objectively,
and fairly (Hasni et al., 2024). Furthermore, the developed instrument is also equipped with a cover, foreword,
and table of contents. When designing the assessment instrument, the researcher made revisions based on the
guidance of the supervising lecturer to improve the quality of the product to be developed.

Development

The development stage involves transforming the assessment instrument into a physical form for use.
Key considerations include the instrument's appearance, language, and suitability to the STEM EDP, learning
objectives, and process skill indicators. The development of a STEM EDP-Based Science Process Skills
Assessment Instrument in Elementary School Science Learning for Grade 4 Energy Transformation was created
using the Canva application.

The next stage is product validation. The validation results are accompanied by comments and
suggestions from the validator, which serve as a reference for improvements before the product is used.
According to (Dewi et al., 2020), a quality assessment instrument must have at least a high level of validity. The
higher the validity, the more accurate and precise the data obtained in the research (Lahantaya, 2020).
Therefore, a validity test is necessary to ensure that the instrument's content has good validity. If a measuring
instrument can accurately measure what it is intended to measure, it is considered valid (Juliani & Erita, 2023).
The results of the validation test questionnaire were carried out by two expert validators by filling out the
assessment questionnaire.

Figure 1 presents the results of the expert and practitioner validation processes conducted for the STEM
EDP-based science process skills assessment instrument. Expert validation was carried out by two validators
from December 11th to 13th. The instrument consisted of three assessment aspects containing nine items.
After the validation was completed, the researcher calculated the average score for all aspects using a Likert
scale. The overall mean score from the two validators was 84.72%, indicating that the instrument was feasible
for use with minor revisions. The first validator recommended aligning the instrument more closely with the
teaching module implemented in schools, while the second validator suggested improving the clarity and
structure of the language used in the instrument.

In addition to expert validation, the instrument was also evaluated by two practitioners (classroom
teachers) at the research site on December 16th. Using the same assessment aspects and scoring procedure,
the overall validation mean obtained from the practitioners was 93.06%, categorized as highly practical. These
results indicate that the STEM EDP—-based science process skills assessment instrument is practical and ready
for implementation without further revision (Figure 1).
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Figure 1. Validator and Practitioner Validation Results Diagram
Implementation

The implementation stage was carried out by applying the developed product to the test group. This trial
involved 18 students. The activities carried out at this implementation stage involved the researcher teaching
using a teaching module that had been created by applying the EDP Syntax to learning activities. In addition, the
researcher also used an assessment instrument that included an assessment rubric using KPS indicators and
STEM-based student worksheets. According to Fadilah et al. (2024) research, the application of the STEM
approach with the EDP model can have a positive impact, namely being able to improve students' science
process skills learning outcomes because it involves activities that provide direct learning experiences (Figure
2). Process skills are basic scientific abilities that must be possessed and mastered by students, especially to
support education in the era of rapidly developing globalization (Nurhasanah et al., 2019). The trial of the STEM
EDP-based science process skills assessment instrument was used when students were experimenting with
making a simple water wheel.

Figure 2. Students test a simple water wheel

Figure 3 shows the results of the trial of the science process skills assessment instrument on students
on December 16. The researcher conducted a trial while the students were performing an experiment to create
a simple waterwheel. The assessment instrument for process skills used has 11 indicators, namely: 1)
Observation, 2) Asking questions, 3) Hypothesis, 4) Planning the experiment, 5) Using tools and materials, 6)
Conduct an experiment, 7) Clarification, 8) Prediction 9) Applying Concepts, 10) Interpretation, and 11)
Communication. After conducting the pilot test, researchers calculated the average score for each indicator.
The diagram shows that the observation, experimentation, classification, and communication indicators
achieved 100% scores. Meanwhile, the lowest average score was the prediction indicator, which achieved 75%.
Therefore, the implementation of the assessment instrument yielded positive results across all aspects of the
indicator.
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Figure 3. Product Trial Analysis Results Diagram

Figure 4 shows the results of student responses. The researcher provided a Google Form link to students
to determine the practicality of the assessment instrument through their responses. The Google Form consisted
of three aspects containing 15 questions. After receiving student responses, the researcher calculated the
average for each student. The overall average obtained from 18 students was 83.46%, categorized as positive.

= Attitude and Interests = Conceptual Understanding Skills

Figure 4. Student Response Results Diagram
Evaluation

The researchers did not make any revisions after the trial because the final expert validation results were
categorized as "adequate.” Furthermore, practicality, as measured by practitioner validation, was categorized
as "very practical," and student responses were also categorized as "positive." These results indicate that the
developed STEM-based science process skills assessment instrument (EDP) for elementary school science
learning is feasible and practical for use.

Conclusion

Based on the research results and discussion, the following conclusions can be drawn: 1) The
development of a STEM-based science process skills assessment instrument (EDP) in elementary science
learning was validated by experts and practitioners. 2) The feasibility of the STEM-based science process skills
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assessment instrument (EDP) in elementary science learning was measured by expert validation, with a
categorized as feasible. 3) Practicality, measured by practitioner validation, with categorized as very practical.
4) Practicality was also assessed by student responses to the STEM-based science process skills assessment
instrument (EDP) in elementary science learning, with categorized as positive. 5) The application of the STEM-
based science process skills assessment instrument (EDP) during the practical work of making a simple water
wheel achieved very practical. Thus, the STEM EDP-based science process skills assessment instrument in
elementary school science learning is feasible and practical to be used as an assessment in learning, d) This
research is expected to make it easier for teachers to measure students' science process skills in science
learning and students' learning outcomes can be improved because STEM EDP-based science learning
emphasizes direct experience.
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