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Abstract: Science learning itself aims to help students understand and master the facts and
concepts of science in life which can then be applied and developed as a form of instilling a
scientific attitude in students. However, learning science at school is one of the scourges of its
own difficulties for students. Where students tend to experience difficulties when faced with a
problem. Therefore we need a learning model to facilitate this. One of the learning models that
can be used is the problem-based learning (PBL) model. The PBL model is a learning model that
prioritizes student-centered. This PBL model can be combined with a learning approach to
support the achievement of learning objectives, in this case, the problem-solving abilities and
self-efficacy of students. One approach that can be chosen is the STEM approach. This research is
a type of development research that refers to the steps of the ADDIE model. Based on the
calculation of the Likert scale and percentage agreement, it was found that the product being
developed was in a very valid category with an average of >90. While product reliability reaches
an average of >90%, which means the product being developed is reliable. Because the results of
the analysis show that the product being developed is valid and reliable, the product is feasible
to use.
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Abstrak: Pembelajaran IPA sendiri bertujuan untuk membantu siswa memahami dan
menguasai fakta dan konsep IPA dalam kehidupan yang selanjutnya dapat diterapkan dan
dikembangkan sebagai bentuk penanaman sikap ilmiah pada siswa. Namun, belajar IPA di
sekolah merupakan salah satu momok kesulitan tersendiri bagi siswa. Dimana siswa cenderung
mengalami kesulitan ketika menghadapi suatu masalah. Oleh karena itu diperlukan suatu
model pembelajaran untuk memfasilitasi hal tersebut. Salah satu model pembelajaran yang
dapat digunakan adalah model pembelajaran berbasis masalah (PBL). Model PBL merupakan
model pembelajaran yang mengutamakan berpusat pada siswa. Model PBL ini dapat dipadukan
dengan pendekatan pembelajaran untuk mendukung pencapaian tujuan pembelajaran, dalam
hal ini kemampuan pemecahan masalah dan efikasi diri siswa. Salah satu pendekatan yang
dapat dipilih adalah pendekatan STEM. Penelitian ini merupakan jenis penelitian
pengembangan yang mengacu pada langkah-langkah model ADDIE. Berdasarkan perhitungan
skala likert dan persentase kesepakatan didapatkan bahwa produk yang dikembangkan berada
pada kategori sangat valid dengan rata-rata >90. Sedangkan keandalan produk mencapai rata-
rata >90% yang berarti produk yang dikembangkan dapat diandalkan. Karena hasil analisis
menunjukkan bahwa produk yang dikembangkan valid dan reliabel maka produk layak untuk
digunakan.
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Introduction

Natural science (IPA) is defined as a scientific
discipline that is closely related to everyday life,
besides that competence in science allows students to
understand the wunderlying principles of natural
phenomena (Hussein, et. al,, 2019). Science learning
itself aims to help students understand and master
science facts and concepts in life which can then be
applied and developed as a form of instilling a
scientific attitude in students (Nahdi, et. al., 2018).
However, learning science at school is one of the
scourges of its difficulties for students. Where students
tend to experience difficulties when faced with a
science problem that occurs in everyday life. Therefore
we need a learning model to facilitate this. One of the
learning models that can be used is the problem-based
learning (PBL) model.

The PBL model is a learning model that
prioritizes student-centered, where students are
encouraged to be able to carry out research activities
which then combine theory with practice, and apply
their knowledge and skills in solving problems
(Septiani, et. al., 2020). This PBL model is considered
suitable for solving student problems because this
model can help students try to find solutions or
solutions independently. This is in line with the
statement of Mardiyanti (2020) where the PBL model is
a learning model that applies a problem as a condition
for students to solve problems so they can make
decisions about each problem and train students to
think critically so they can gain new knowledge within
themselves. This PBL model can be combined with a
learning approach. The purpose of using a learning
approach is to maximize the use of the selected learning
model to achieve certain learning objectives, in this
case, problem solving. One learning approach that
facilitates this is the STEM approach.

The STEM approach has the advantage of being
able to connect students with various disciplines such
as science, technology, and mathematics. (Ananda &
Salamah, 2021). Integrating the STEM approach into
problem-solving in an effort to create meaningful
learning for students requires special acceleration.
(Adiwiguna, et. al., 2019). Where this can be done by
developing learning tools which in this case is science
learning.

As for science learning at school in terms of
problem solving students tend to experience problems
to solve it. This is due to the lack of trained students in

solving a problem during learning. Therefore, students'
problem-solving abilities are low.

According to Arningsih, et. al. (2018) problem-
solving ability is one of the higher-order thinking skills
that a person must have in facing educational
competition in the future where this ability can also
help students to be trained in building independent
concepts in a holisticc meaningful, authentic, and
applicable manner. Solving ability is the main thing
that needs to be the main focus because it aims to
familiarize students to develop a high-level mindset in
solving problems. But in learning it is still common to
find learning methods that only make students listeners
without being actively involved which certainly affects
students' problem-solving abilities (Agustina, et. al.,
2020). In addition, one aspect that students must also
have to be able to solve a problem is student self-
efficacy toward their abilities(Safithri, et. al., 2021).

Alwisol in (Aprilia, et. al., 2020) states that self-
efficacy is a form of self-assessment regarding actions
that are good or bad, right or wrong, and can or can't
do a certain thing according to predetermined
conditions. Based on the description of the problem,
educators need to innovate development, in this case,
the development of science learning tools. The intended
development of science learning tools is the PBL model
integrated with the STEM approach to improving
students' problem-solving abilities and self-efficacy.
This research aims to determine the feasibility of the
PBL model of science learning tools integrated with the
STEM approach in improving students' problem-
solving abilities and self-efficacy.

Method

The type of research used in this research is
research  and  development  (Research  and
Development). R&D research is development research,
which is a research method used to produce certain
products and to test products (Rahmawati et al., 2023).
This development research uses the ADDIE model by
Dick and Carry, where the ADDIE model includes the
stages of analysis, design, development,
implementation, and evaluation (Sugiyono, 2016). The
selection of the ADDIE development model in this
study is based on the assumption that the ADDIE
development model has clear and easy-to-understand
stages.

Then the data analysis technique to measure
the feasibility of the product being developed is to
analyze the validity and reliability of the product. As
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for measuring the validity of the integrated PBL model
learning tool, the STEM approach made by researchers
is to use a Likert scale calculation. The validity of the
instrument is then categorized into several levels of

validity as shown in Table 1 below.
Table 1: Instrument Validity Level

Score  Average Score  Classification
4 3,26—4,00 Very Valid
3 2,51—3,25 Valid
2 1,76—2,50 Less Valid
1 1,01—1,75 Invalid

(Setiawan & Indana, 2021)
Furthermore, to determine product reliability
in this study using the Borich method. The Borich
method referred to is commonly known as the
Percentage Agreement (PA), where the Percentage
Agreement is the percentage of agreement or
conformity between experts in assigning scores. The
instrument is said to be reliable if the percentage
agreement value is more or equal to 75%. If yields are
less than 75%, they should be tested for clarity and
approval from observers (Borich, 1994).

Result and Discussion

This study aims to determine the feasibility of
the PBL model of science learning tools integrated with
the STEM approach to improve students' problem-
solving abilities and self-efficacy. The development
stages carried out refer to the ADDIE development
model, namely analysis, design, develop,
implementation, and evaluation. In the analysis phase,
an initial analysis is carried out which includes needs
analysis, student analysis, to the formulation of
learning objectives.

After the analysis phase is carried out, then the
design phase is carried out. The design stage is a stage
that focuses on selecting materials and designing the
structure of the device framework (Athifah et al., 2022).
So that at this stage a draft of the product will be
produced (syllabus, lesson plans, worksheets, KPM test
questions, and self-efficacy questionnaires). From the
design stage, it continues with the development stage.

The development stage, a feasibility test of the
initial draft produced in the previous stage is carried
out. This feasibility test is carried out using an expert
validation sheet. The assessment of the validation sheet
for the product being developed consists of 4 rating
scales. A score of 4 indicates very good quality, a score
of 3 indicates good quality, a score of 2 indicates poor
quality and a score of 1 indicates a poor score. The total
score obtained will later be classified based on Table 1.
Furthermore, when the product validity data has been
obtained, a reliability analysis is carried out. This

reliability is obtained based on the acquisition of expert
validator scores which are then calculated by the PA
equation. This reliability is obtained based on the
acquisition of expert validator scores which are then
calculated by the PA equation. The number of
validators used consisted of 3 lecturers as expert
validators and 3 teachers as practitioner validators. The
aspects assessed on the validated product include
content and language aspects. The acquisition of the
validity of science learning tools with the integrated
PBL model of the STEM approach can be seen in Table
2 below.
Table 2: Product Validity Analysis By Experts

Product Average Category

Syllabus 3.81 Very Valid

RPP 3.75 Very Valid

LKPD 3.67 Very Valid
Problem Solving Ability .

Test Instrument 370 Very Valid

Self-Efficacy 3.78 Very Valid

Questionnaire

Table 3: Product Validity Analysis By Practitioners

Product Average Category
Syllabus 3.81 Very Valid

RPP 3.74 Very Valid

LKPD 3.66 Very Valid

Problem Solving Ability .
Test Instrument 3.70 Very Valid
Self-Efficacy 3.77 Very Valid
Questionnaire

Based on Table 2 and Table 3 above, the
products made show a very valid category. The
product reliability analysis is described as follows.

Table 4: Product Reliability Analysis By Experts

Product PA Average Category

Syllabus 97.88% Reliable

RPP 97.20% Reliable

LKPD 98.27% Reliable
Problem Solving o .

Ability Test Instrument 97:88% Reliable

Self-Efficacy 9841%  Reliable

Questionnaire

Table 4: Product Reliability Analysis By Experts

Product PA Average Category

Syllabus 98.94% Reliable

RPP 99.44% Reliable

LKPD 98.27% Reliable
Problem Solving N .

Ability Test Instrument 86.83% Reliable

Self-Efficacy 96.83%  Reliable

Questionnaire

Table 4 and Tabel 5 above shows that the
products made are reliable with an average PA of 75%.
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The results of the validity and reliability obtained show
that the PBL integrated STEM approach to science
learning tools is feasible to use. However, there are still
some suggestions for product improvement from
expert validators such as adding reward activities to
lesson plans, then improving color contrast on LKPD,
and simplifying sentence structure in self-efficacy
questionnaires and instruments about problem-solving
skills.

These suggestions are then used as a reference
for researchers in improving the product, even though
the validity and reliability results obtained are quite
high and the product is feasible to use. It also aims to
perfect the product before the implementation stage.

The fourth stage in this research is the
implementation stage, where this stage can only be
carried out if the results obtained at the development
stage show valid and reliable (proper) then the product
can be implemented.

The last is the evaluation stage where at this
stage data processing is carried out on the results of the
assessment and conclusions are drawn (Rustandi &
Rismayanti, 2021).

Conclusion

The development of a PBl model of science
learning tools integrated with the STEM approach to
improving students' problem-solving abilities and self-
efficacy is feasible to use. This is indicated by the
acquisition of an average validity for the syllabus,
lesson plans, worksheets, solving ability test
instruments, and the self-efficacy questionnaire is >
3.26, which means it is included in the very wvalid
category. While product reliability reaches an average
of >90%, which means that the product being
developed is reliable.
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