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Abstract: Low science process skills also result in low learning outcomes. So
the solution is to develop an electronic-based practicum guide using an
inquiry model on measurement material. This research aims to develop an
electronic-based practicum guide using an inquiry model on measurement
material to improve science process skills and student learning outcomes. The
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Syafriani expert and practitioner validation questionnaires, student response
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quantitatively descriptively. The results of the N-gain test are 16 students who
got a score of (g) = 0.7, 14 students who got a score of (g) = 0.3, and 14 students
who got a score of (g) <0.3 as many as 0 people. Based on the results of this
research, it can be concluded that electronic-based practicum guides using
inquiry models in measurement material can improve science process skills
and student learning outcomes.
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Introduction

Improving the quality of education in Indonesia is
always carried out through improving education
following the changes and developments in life that are
currently occurring in the 21st century. In today's
learning, we are required to train "new" skills that are
relevant to this change, namely 21st Century skills
(Fatmaryanti et al., 2024). However, as time goes by and
advances in technology, education is required to make
new innovations in order to create a generation or
human resources with superior character (Saputri et al.,
2022). One of these improvements is by improving the
curriculum from the 2013 Curriculum to the
Independent Curriculum. The implementation of the
Independent Curriculum influences learning materials
in schools (Hasmawati et al., 2023; Maulia et al., 2024).
The Independent Curriculum gives educators the
freedom to create quality learning that suits students'
needs and learning environment (Fadillah et al., 2023).
In accordance with the demands of the independent
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curriculum currently in use, science process skills must
be developed in learning, especially in science lessons
(Triani et al., 2023).

One of the science lessons is physics. Physics is a
scientific discipline that investigates both natural
phenomena and phenomena related to human existence,
and teaches students to reason rationally and
mathematically (Suprapto et al., 2021; Wirayuda et al.,
2022). Difficulties in learning physics are caused by
various different things simultaneously inherent in the
presentation of a physics lesson (Ady, 2022; Kuswanto,
2017). Physics learning focuses on concepts that require
a high level of understanding. Physics learning can
develop students' inductive and deductive analytical
thinking skills in solving problems related to natural
events and can develop knowledge, skills and attitudes
(A. R. Putri et al., 2018; Sulistiyono, 2022; Yolviansyah et
al., 2022). An important and useful skill for students to
have in learning science is science process skills.

Science process skills equip students in studying
physics, which will also be useful in everyday life.
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Science process skills are basic competencies in the
learning process by prioritizing the ability to acquire
knowledge and communicate what has been obtained
(Fitriani et al., 2021). Science process skills are needed by
students to face a world dominated by science and
technology (Jaya et al.,, 2022; Yalginkaya-Onder et al.,
2022). So science process skills are very important for
students in science education as shown by the existence
of a relationship between science process skills and
student academic achievement (Senisum et al., 2022;
Sideri et al., 2021).

Even though science process skills are important for
students, facts in the field show that students' science
process skills are still in the unsatisfactory category. This
can be seen from the science abilities of Indonesian
students based on the 2015 TIMSS survey which is more
towards the low level with a percentage of 54% (Hadi et
al., 2019). The results of research conducted by Sampe et
al. (2022), show that students' science process skills are
still very low because learning still uses conventional
models and practical activities or activities that support
students' science process skills are still rarely
implemented.

Talking about the ability of the science process in
schools cannot be separated from learning outcomes.
The science process skills obtained through practicum
activities are very useful because in practicum the skills
developed are not only psychomotor skills but also
cognitive and affective skills. Putri et al. (2024) the
implementation of the teaching method from the teacher
is apparently not enough to significantly improve
outcomes of learning from students in physics according
to the data on the end-of-semester assessment results
which are still very far from expected. Science process
skills are very important to help students understand
science concepts better and obtain optimal learning
outcomes (Dewi, 2019; Lestari et al., 2023; Maizaliani et
al., 2024).

Insufficient science process skills will have an
impact on student learning outcomes, in accordance
with research conducted by Rafiah et al. (2018), namely
that the teaching and learning process is only centered
on the teacher, as a result students are not trained to
develop science process skills and this will result in low
student learning outcomes. To support practicum
activities, a practicum guide is needed. This is in
accordance with research by Trisnawati (2011) which
states that practical instructions are needed to guide
practical activities so that they can run smoothly.

Practical guidance should also be able to guide
students to develop creativity and scientific attitudes in
conducting experiments. One approach that can be used
is to use an inquiry model. Based on how to develop
students' science process skills, it is necessary to have a
learning model that can support the emergence and
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improvement of students' science process skills, one
of which is the inquiry learning model (Hasan, 2024;
Meisaroh et al., 2024). Inquiry is a series of learning
activities that maximally involve all students' abilities to
search and investigate systematically, critically,
logically, analytically, so that students can formulate
their own discoveries with full confidence.

Therefore, inquiry education aims to increase the
level of thinking and critical thinking skills. The guided
inquiry learning models itself is a learning model that is
student centered or in other words centered on students,
this model puts students in a situation where they are
required to experiment independently in order to
see for themselves the phenomena that occur
(Wulaningsih et al., 2011). According to Siahaan et al.
(2020) the guided inquiry learning approach can
improve science process skills because in the learning
stages it will provide more opportunities for students to
seek and find their own facts with direct experience
which results in a more optimal learning process. In
addition, presenting material that involves multiple
representations in guided inquiry syntax helps students
understand concepts (Nurani et al, 2024). The
application of this model is very meaningful in efforts to
improve the quality of learning (Juniati et al., 2017).
Inquiry can be a form of education in gaining insight
(Salam, 2019). Apart from that, learning also requires
learning media. Learning media is one of the solutions
to improve the quality of learning and student interest
in learning materials (Aristaria et al., 2024;
Lumbantoruan et al., 2022).

The practicum guides used so far are still print-
based, making students bored and not interested in
carrying out practicums. Khotimah et al. (2023) said that
there are still many students who lack skills in asking
questions, students also seem bored and busy
themselves, which affects student learning outcomes.
This Is because the physics learning process that is
taking place is not carried out in accordance with its
essence (Nisah et al.,, 2024). And the guides currently
used are only used to measure science process skills or
only to measure learning outcomes.

The newest thing in this research is developing a
practical guide to improve both science process skills
and student learning outcomes and to respond to
developments in the era where students are required to
be technologically literate, so the guide developed is
electronic-based. So the aim of this research is to develop
an electronic-based practicum guide using an inquiry
model in measurement material to improve science
process skills and student learning outcomes.
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Method

This type of research is research and development
of the Lee and Owens model with the ADDIE approach.
The development model used in this research is the (Lee
et al. (2004) model with the ADDIE approach which
consists of 5 stages, namely analysis, design,
development, implementation and evaluation. The
stages of development of ADDIE by Lee and Owens are
shown in Figure 1.

| Assessment/analysis

|
Needs

assessment

Evaluation
Implementation

Figure 1. The Lee and Owens concept

—| Front-end

analysis

Development

The research instruments in this study were expert
validation sheet questionnaires, practitioner sheets,
student response assessment questionnaires and pretest-
posttest results. The research design used was pre-
experimental with one group pretest-posttest. The pre-
experimental design with one group pretest-posttest is
as follows. The collected pretest and posttest data were
then used to find the N-gain value. The formula for
finding the N-gain value is as follows:

. Posttest—Pretest

N = Gain = Ideal Value—Pretest (1)

The N-gain value is then converted into statement
form. The criteria for stating the N-gain value can be
seen in Table 1 below:

Table 1. Score Criteria

N-Gain Value Effectiveness
(g)=0.7 Tall
0.7>(g)20.3 Currently
(g) <0.3 Low

Result and Discussion

The electronic-based practicum guide uses an
inquiry model on measurement material to improve
science process skills and student learning outcomes
developed using the Lee and Owens model with the
ADDIE (analysis, design, development, implementation
and evaluation) approach. At the needs analysis and
assessment stage there are two stages, namely Need
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Assessment or needs assessment carried out to
determine the gap between actual and ideal conditions
and Front-End Analysis carried out to collect techniques
that can be used as a solution to the existing gap.

Next is the design stage, where the researcher
designs the product being developed, namely an
electronic-based practicum guide using an inquiry
model on measurement material to improve science
process skills and student learning outcomes.

The Effectiveness of Electronic-Based Practicum Guides in
Improving Science Process Skills

The following are the overall results or
recapitulation of the results of observations of students'
science process skills before and after carrying out
learning using the practicum guide. This diagram shows
the average percentage value of students' science
process skills.

100

80

60
40 85

20

0

After

Before

Figure 2. SPS percentage value based on observation sheet

Based on Figure 2, the results obtained from
observations of students' science process skills in
learning before using the practicum guide were 35% in
the very poor category, while students' science process
skills in learning using the practicum guide were in the
good category. Therefore, it can be concluded that there
is an increase in students' science process skills after
carrying out learning using the practical guide
developed by researchers. In line with the results of
research conducted by Fauzi (2017) stated that science
practicum guidebooks are able to improve students'
science process skills. Likewise, in research conducted
by Fajarianingtyas et al. (2020), it was concluded that
inquiry-based practicum guides were proven to be
effective in improving students' science process skills.

Effectiveness of Electronic-Based Practicum Guides in
Improving Cognitive Learning Outcomes

Data on pretest and posttest results were obtained
from tests before using the practicum guide and after
using the practicum guide. The presentation of pretest-
posttest data and N-Gain values from field trial results
can be seen in Table 2.
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Table 2. Pretest and Posttest Results of Cognitive
Learning Outcomes

Student Pretest Posttest N-Cain Effectiveness
Code Value Value Level
Al 30 75 0.64 Currently
A2 40 90 0.83 Tall
A3 30 75 0.64 Currently
A4 45 75 0.54 Currently
A5 50 80 0.6 Currently
Ab 35 80 0.69 Currently
A7 35 75 0.61 Currently
A8 35 80 0.69 Currently
A9 50 95 0.9 Tall
A10 35 75 0.61 Currently
All 30 80 0.71 Tall
Al12 45 95 0.90 Tall
A13 35 90 0.84 Tall
Al4 35 75 0.61 Currently
Al5 35 75 0.61 Currently
Aleé 35 75 0.61 Currently
A17 30 80 0.71 Tall
A18 45 95 0.90 Tall
A19 30 90 0.85 Tall
A20 25 75 0.66 Currently
A21 35 95 0.92 Tall
A22 40 85 0.75 Tall
A23 25 80 0.73 Tall
A24 45 75 0.54 Currently
A25 40 90 0.83 Tall
A26 50 85 0.7 Tall
A27 30 85 0.78 Tall
A28 40 75 0.58 Currently
A29 45 90 0.81 Tall
A30 35 90 0.84 Tall

Table 2 shows that there is a change in scores from
before and after using the practicum guide which is
shown in the pretest and posttest scores. Next, the values
obtained are analyzed to find the N-gain value. There
were 16 students who got a score of (g) > 0.7, 14 students
who got a score of (g) = 0.3, and 0 students who got a
score of (g) < 0.3. In line with research conducted by
Pangestika et al. (2018), it shows that the practicum
guide developed can improve students' practical skills
and cognitive learning outcomes. Likewise, in research
carried out by Fajarianingtyas et al. (2020), it was
concluded that there was an increase in learning
outcomes as shown by an N-gain of 0.74 with high
criteria when wusing the inquiry-based practical
instructions that had been developed. Likewise, the
results of research conducted by Rafiah et al. (2018) state
that through guided inquiry learning, science process
skills and student learning outcomes can be improved.

Conclusion

The results of observations of students' science
process skills in learning before using the practicum

July 2024, Volume 10, Issue 7, 3799-3804

guide were 35% which was in the very poor category,
while students' science process skills in learning after
using the practicum guide were 82% in the good
category. Therefore, it can be seen that there is an
increase in students' science process skills after carrying
out learning using the practicum guide developed by
researchers. The practical guide that has been developed
has been proven to improve students' cognitive learning
outcomes. The results of the N-gain test carried out were
16 students who got a score of (g) = 0.7, 14 students who
got a score of (g) = 0.3, and 14 students who got a score
of (g) <0.3 as many as 0 people. Based on the results of
this research, it can be concluded that electronic-based
practicum guides using inquiry models in measurement
material can improve science process skills and student
learning outcomes.
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