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Abstract: This study aims to determine students' science process skills through practicum
method on cell material for class XI IPA of SMA Negeri 1 Tapa. The research method
used quasi-experimental, a posttest-only non-equivalent control group design. Data
collection was performed through observation sheets and test questions. The data
analysis used is the t-test. According to research conducted in class XI IPA 1 using the
practicum method, students in the experimental class had an average science process
skill score of 79%. In contrast, students in the control class, which did not use the
practicum method, had an average of 55%. Therefore, the science process skills of
students in the experimental class are higher than those in the control class due to the use
of the practicum method. Teachers guide students in activities during the learning
process by asking open-ended questions that spark a discussion. Students are therefore
required to be active, creative, and able to collaborate during the learning process to meet
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Introduction

Education is a conscious and planned effort
planned to create an atmosphere of learning and
learning process so that learners actively develop their
potential, so that education has an important role
important role in a person's life which will later become
a provision in face the challenges of the future future
challenges that are greater and full of competition (Muja
& Darwis, 2021). Education is a means to develop
knowledge, skills, attitudes, and habits of students with
national education (Budiarti et al., 2022). Education is a
skill that is passed down from one generation to the next
with efforts to increase knowledge and training through
teaching and learning efforts (Ernawati et al., 2021).

The goal of education is to create a learning
environment where students can reach their full
potential, with a particular emphasis on helping
students develop those potentials and abilities that will
benefit society, the country, and the state. One of the
expected abilities is the science learning process skills
(Elvanisi et al., 2018). Education leads learners or human
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beings towards changes in behavior in the form of
knowledge, attitudes, morals, and social can live
independently as an individual creature and live in
society well as a social being. social being(Nawir et al.,
2019).

Science learning based on process skills guides
students to find their knowledge which is intended to
help them more easily develop a deeper comprehension
of material about nature. In addition, the
implementation of this learning entails scientific
methods, which call for observation skills, problem-
solving, hypothesis formulation, data collection,
analysis, evaluation, and drawing conclusions (Purwati
et al., 2016). In essence, science learning not only trains
students to understand the concept of the material
provided but also trains them to develop useful skills
that make it easier to solve problems by practicing
practical activities (Haka et al., 2020). One of the sciences
that need to be learned with process skills is biology, the
materials that exist in biology have a close conceptual
relationship (Fitriana et al., 2019).

Basically, science learning aims to prepare students
to be responsive to their environment, because because
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by learning biology students can learn to understand
natural phenomena that occur in their environment (Tias
& Octaviani, 2018). The benefits obtained from scientific
literacy can be used in school life and everyday life

Biology learning is part of the foundation of science
and technology, which has significantly changed
various aspects of life on Earth (Hamidah, 2022). There
are many ways for a teacher to deliver subject matter
that can make students feel happy, including is by using
the right model and approach in learning activities
learning activities (Kiay, 2018).

Due to the fact that it covers various concepts of
life, studying science, including biology, has a
comparatively broad field of study. Concepts in biology
are closely related to everyday life, so connecting
biology concepts with everyday life makes learning
more meaningful than just memorizing. Thus, teachers
must have the ability to develop learning, one of which
is by applying the practicum method. In addition to
listening to the teacher's explanation, they can observe
and directly feel the phenomenon that occurred.
Learning phenomena can run more effectively when
students come into direct contact with the object they are
studying.

Practicum in a learning activity learning activities
can improve students' critical thinking skills critical
thinking skills of students in learning Biology concepts.
Practical activities require students to have the ability in
process skills. Achievement of process skills in learning
is influenced by the ability and background of the
teacher as an agent of change in teaching something that
is not yet known (Amin et al., 2021).

Studying science as a process is also known as
science process skills (SPS) (Mardaleni, 2019). The
process skills focus on students to be actively involved
in finding concepts so that learning will be meaningful
(Abidah & Yuliani, 2020). Science process skills involve
skills that require high categories of complex skills such
as observation, problem formulation, hypothesis

development, variable identification and variable
operational definition, research planning with
appropriate  procedures, analysis, interpretation,

inference and presentation of research results (Khotimah
etal.,, 2021) . Science process skills are very important for
students to master this is because the development of
science is very fast so it is no longer possible to teach
facts and concepts. science progresses so fast that it is no
longer possible to teach facts and concepts to students
(Putri et al., 2022).

Science process skill is one of the skills that can be
improved when studying biology, especially on cell
structure material. Since biology incorporates direct
experience as a learning experience, it, therefore,
demands science process skills so that one may
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comprehend the stages or actions being carried out. In
essence, students already have science process skills,
such as asking questions, investigating, observing,
classifying, predicting, interpreting, and communicating
(Manu et al., 2018). However, these abilities can be seen
as less than optimal because learning methods need to
be applied to generate these abilities (Manu et al., 2018).

Science process skills are physical and mental skills
that should be possessed by scientists to acquire and
develop knowledge. In addition, science process skills
also involves intellectual skills, manual, and social skills
that students use in the learning process (Fitriana et al.,
2019). Science process skills have a relationship with
student cognition development (Nugraha et al., 2019). In
this skill, students will required for how to get new
knowledge from the initial knowledge that they have
previously obtained by them before (Uliya & Muchlis,
2022). Science process skills are fundamental
competencies needed to mastering science (Syazali &
[Thamdji, 2022).

Science process skills in line with the principle of
learning principle of constructivism, where students
discover and construct their own their own knowledge.
To be able to construct the knowledge knowledge, then
in the learning process science learning process, it is
expected that students' science process skills develop.
From several components that influence on the
development of students' science process skills in
learning, one of of which is the method that used by the
teacher when teaching (Senisum, 2021).

Science process skills also have shortcomings that
are not rarely found in students at school. This is This
can be seen, for example, from practicum activities, they
can only measure with one particular measuring
instrument. with one particular measuring instrument
only and do not use other measuring instruments. other
measuring instruments (Damarwulan, 2020). The
science process skills were an approach to learning,
where students get the opportunity to interact in real
objects to find their concepts (Sholikhah et al., 2019).
Process skills or scientific methods are part of the study
of science. This section will briefly review related to the
nature of science process skills, types of science process
skills, assessment techniques for science process skills,
and the implementation of science assessment for
Science Process Skills (Kurniawati, 2021).

Indirectly, it can be It can be said that science
process skills are also a form of approach to teaching
science that is based on the process of observation that
has been in the process of teaching science which is
based on the observation process that has been done by
a scientist (Suleman et al., 2020). Students may engage in
a more active role in experiencing and comprehending a
variety of learning processes by using science process
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skills, which makes it easier to increase responsibility in
learning. For instance, the learning of cell material will
be easily comprehended when students have the science
process skills. Moreover, problem-solving activities
carried out by students are supported by feelings of
curiosity about the surrounding environment through
experiments and observations. These conditions require
science process skills as well.

One of the most commonly employed cognitive
skills is the ability to process scientific information.
People who are unable to employ science process skills
will find it difficult to function in daily life because they
are used in both education and daily life. The science
process skills need to be developed through direct
experiences as learning experiences. Through direct
experience, students can better appreciate the process or
learning activities that are being carried out (Nirwana et
al., 2016).

Measurement of some science process skills is still
required. Several Gorontalo schools have integrated
learning, however, it has not been completely assessed
yet. Likewise, accredited schools have yet to measure
science process skills, so the percentage of students'
science process skills is uncertain. These skills need to be
measured because they are crucial in understanding
concepts in depth and solving problems.

Based on observations made at SMA Negeri 1 Tapa,
students are found to experience tremendous challenges
in developing science process skills. Therefore, the
existence of science skills can make it easier for students
to increase the stage of the learning process. In order to
help students develop their science process skills, all
related-problems need to be addressed. This can be
accomplished through practicum method since it can aid
students in expanding their knowledge by putting them
in close proximity to tangible learning resources and
providing assistance that helps them uncover topics on
their own. Moreover, cell observation will present a
challenge to students in their ability to improve their
science process skills because this concept can be learned
by students in a concrete or tangible way through direct
observation. Practicum can be defined as a series of
learning activities that allow students to apply skills or
practice an activity. Students to apply skills or practice
an activity (Purwanti & Heldalia, 2022).

Furthermore, the results of observations made at
SMA Negeri 1 Tapa revealed that teacher-students
interactions in the learning of cell material were still
relatively low. This situation resulted from the fact that
students only took notes and listened to the teachers
explanations. As a result, the teacher becomes the center
of knowledge, and students are passively learning.
According to the background of the problem, students’
science process skills, especially in cell material at SMA
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Negeri 1 Tapa, need to be measured because they are
closely related to student learning outcomes. Thus, the
researcher wants to reveal the percentage of students'
science process skills through observation and test
assessment questions from the practicums that have
been carried out. This is what motivated the researcher
to conduct a study entitled "Students” Science Process
Skills through Practicum Method on Cell Material for
Class XI of SMA Negeri 1 Tapa."

Methods

The type of research used is quasi-experimental
research, a method in which a control group is added to
the experimental group to explore the causal (cause and
effect) relationship between two factors that the
researcher deliberately brought in. The design used is a
post-test-only Non-equivalent Control Group Design,
which includes a pre-test and a post-test. This study uses
a practicum method to be applied in XI IPA 1, which
resembles the pretest-posttest control group design, but
the subjects are not randomly selected. The experimental
group is educated through cell structure process
practicum method, while the control group is through
direct learning or without the practicum.

Table 1. Research Design

Class Pre-test Treatment Post-
test
Experiment O X O3
Control O, C Oy
Where:
X :Treatment with a practicum in the experimental class
C  :Treatment without practicum in the control class

O1  : Pre-test of experimental class
Oy, : Pre-test of control class

O; : Post-test of experimental class
Oy  : Post-test of control class

The design used was a pretest-posttest control
group design through a pre-test before treatment and a
post-test after treatment. The results of the treatment can
be more valid because it provides a comparison of the
conditions before and after being given treatment. The
design is shown in the table 1.

Result and Discussions

Description of Experiment Class Results

The researcher applies science process skills in the
experimental class during the learning process. To
determine how the practicum technique affects students'
science process skills, students were given pre- and post-
tests at the beginning and end of the meeting,
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respectively. The following are the results of the test in
table 2.

Table 2. Description of Experimental Class Pre-test and
Post-test Results

Data Experimental

Pre-test Post-test
Lowest Score 25 64
Highest Score 60 90
Average 39.37 79.89
Standard Deviation 7.257 18.580

Source: processed in 2023

Based on the table 2, there are differences in the
acquisition of scores before and after the science process
skills approach is applied which is shown in the highest,
lowest, and average scores for all students. This
condition explains an increase after learning is carried
out by applying the science process skills approach.

Description of Control Class Results

The researcher applies the science process skills
approach in the control class without carrying out
practicum in the learning process. Students took a pre-
test at the beginning of the meeting and a post-test at the
end to determine whether there had been any
differences from the experimental class. The following
are the results of the test in table 3.

Table 3. Description of Control Class Pre-test and Post-
test Results

Data Control

Pre-test Post-test
Lowest Score 26 55
Highest Score 55 75
Average 40.85 67.63
Standard Deviation 7.998 15.193

Source: processed in 2023

Based on the table above, there are differences in
the acquisition of scores before and after the science
process skills approach is applied that is shown in the
highest, lowest, and average scores for all students.
These conditions explain that there are changes in the
implementation of learning.

Results of Observation of Aspects of Overall Science Process
Skills

The observation data were obtained from students'
science process skills during the learning stage from the
first to the third meetings. The learning activities of the
experimental group applied science process skills
through practicum activities, while the control group
applies the science process skills (SPS) without
practicum activities. The students” science process skills
were measured by wusing Science Process Skills
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Assessment Sheet which had been declared valid and
reliable (Wijayaningputri et al., 2018). The results of the
science process skills observations of both experimental
and control groups are shown in the table.

Table 4. Recapitulation of science process skills (Science
Process Skills) Observation Data

Percentage (%)

SPS Aspects Control Experimental
Observing 36% 72%
Classifying 36 % 75 %
Interpreting 62 % 70%
Predicting 64 % 73%
Asking Questions 69% 77%
Formulating N N
Hypotheses 62% 78%
Planning Experiments 37% 78%
Condl.lctmg 62% 81%
Experiments

Using Tools and o o
Materials 29% 88%
Applying Concepts 73% 80%
Communicating 75% 98%
Average 55% 79%

Source: Processed in 2023

Average SPS Test Observation Results

120%
100%
80%
60%
40%
% il | | a0 I
0%
S . & &o @o ;
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PSS ¥ \fzr & %.Cp &
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o \'b% &Q’&Q&Q‘ QO(& p C/O0 0§ Y’fé&)& v

m Percentage (%) Control m Percentage (%) Experimental

Figure 1. Data Recapitulation Results of Observation of
Science Process Skills

The figures above show differences in students'
science process skills (SPS) between the experimental
class and the control class in cell material for each
indicator of science process skills. In the experimental
class, the highest indicator was obtained, namely the
communication indicator with a percentage of 98% in
the excellent category, while the lowest indicator was
interpreting which obtained 70% in the sufficient
category. Meanwhile, the control class obtained the
highest science process skills (SPS) on the
communication indicator with a percentage value of
75% in the sufficient category, whereas the lowest
indicator was using tools and materials which obtained
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a percentage value of 29% in the significantly less
category. Therefore, the percentage value in the
experimental class is greater than the control class.

Observation of Students' Science Process Skills (SPS).

The results of three observers' observations of
students' performance on 11 science process skills
indicators using the practicum method revealed a range
of good percentages. This condition explains that
through this method, students are guided to improve
science process skills starting at the lowest level, namely
carrying out observations to the communicative level.
Science process skills can be trained through the
introduction of habits and continuous training. The role
of the teacher in guiding his students and applying
learning methods is significant in developing the science
process skills.

The results of observing science process skills
activities in ongoing learning explain that the learning
method involves students so that they are actively
involved in learning. Students’ science process skills
results were obtained from 11 indicators found in both
the experimental and control class, with the highest
percentage in the experimental being communicating
indicator, and the lowest percentage being interpreting
indicator. Meanwhile, the highest science process skills
percentage found in the control class was the indicator
of communicating, and the lowest was an indicator of
using tools and materials.

Table 4 shows the first indicator, namely the
observing indicator. The experimental class obtains a
percentage of 72% which fall in the good category. In
comparison, the control class obtains a percentage of
36% under the very poor category. In learning activities
to measure science process skills observing indicators,
the teacher assigns students to observe directly through
the optimal use of the senses on the structure of plant
and animal cells.

The second is the grouping or classifying indicator,
which is the ability to identify similarities and
differences in observing objects and classify them
according to specific characteristics, purposes, or
interests; table 4 shows that the experimental class
obtains a percentage of 75% in the sufficient category,
while the control class obtains 36% in the very poor
category. This shows the need to improve the quality of
students in the classification process (Mutmainnah et al.,
2019).

The third is the interpreting indicator, which is the
ability to ask students to interpret in the form of writing,
pictures, tables, and graphics. From these observations,
the percentage of science process skills in the
experimental class was 70%, which was in the sufficient
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category. In contrast, it was 62% in the control class,
which was in the sufficient category.

The fourth is the predicting indicator, which is an
indicator of skills in anticipating or predicting or
regarding all things that can happen in the future
according to specific patterns or trends or correlations
between facts, concepts, and principles in science
(Septanningtyas, 2020). Based on the results of
observations, the experimental class obtains a
percentage of 73% in the sufficient category. However,
the control class obtains a percentage of 64% in the
sufficient category as well. In practicum activities,
students predict the structure of cells in plants and
animals. Dimyati (2006) stated that predictive ability is
the ability to anticipate or predict future events based on
predictions of specific trend patterns or correlations
between facts, concepts, and scientific principles.

The fifth is the asking question indicator which
aims to stimulate students to think independently at the
synthesis level to solve the problems they are facing
effectively (Siwa et al., 2013). The experimental class
obtains a percentage of 77% which fall in a good
category, whereas the control class obtains a percentage
of 69% in the sufficient category. This reveals that
students are able to communicate what they want to
know, yet they still need to improve in compiling
questions related to a scientific phenomenon.

The sixth is formulating a hypothesis indicator,
which aims to teach students to ask questions or provide
quick answers to what they observe, then prove it
through practicum (Sumarti et al, 2018). The
experimental class obtains a percentage of 78% which
fall in the good category, whereas the control class
obtains 62% in the sufficient category. These conditions
explain that students can formulate hypotheses from an
experiment. This skill can be appropriately implemented
if students understand the concept underlying a
problem (Handayani, 2016).

The seventh is the planning of experiments. The
indicator of science process skills (SPS) for experimental
planning is the next step from the observation stage
(Sumarti et al., 2018). The experimental class obtains 78%
which falls in the good category, while the control class
obtains a percentage of 37% in the very poor category.
This condition explains that in the control class, students
have not been able to plan experiments well; it is
different in the experimental class that they have been
able to do so.

Practical activities in the laboratory presents a
learning environment that can help students build
knowledge, develop critical thinking skills and
psychomotor skills. This activity also have great
potential in promoting positive attitudes and providing
opportunities to  develop  cooperation  and
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communication skills. However, the facts on the ground
shows that the implementation of practicum in
laboratory is less than optimal. Research results showed
that teachers tend to conduct practicum activities in
large groups of 4 - 5 students, this causes only only some
of the group members who work while the others are
spectators. Lack of equipment and materials, negative
attitudes students, passivity and lack of cooperation are
also the cause of low students' science process skills.
science process skills. Teachers also prefer practicum
activities in groups, rather than individual because it
requires less preparation of tools and tools and materials
and make it easier to clean cleaning and easier to
discipline and control students. discipline and control
students. This causes a lack of science skills and
students' science skills and knowledge because studens
need hands-on experience experience to acquire science
process skills (Supatmi, 2022).

The eighth is conducting experiments. This is an
activity carried out to describe students' science process
skills against various indicators, especially on the cell
structure practicum in this study. The evaluation carried
out is whether or not the student can carry out ongoing
experiments through the use of predetermined concepts.
The experimental class obtains a percentage of 81%
which fall in the good category, while the control class
obtains 62% in the sufficient category.

The ninth is using equipment and materials
indicators which are measured through accuracy
indicators in using equipment and measurements,
reading and determining measuring equipment, and
carrying out experiments through the measured
practicum. Based on observations, the experimental
class obtains a percentage of 88% which fall in the
excellent category, whereas the control class obtains a
percentage of 29% in the very poor category. This
condition explains that students' expertise in using
equipment and materials in the experimental class is
already good. The more often you learn to use specific
tools or materials, the more skilled you are at using
them.

The tenth indicator is applying concepts which aim
to determine students' expertise in applying the concept
to the experiment being carried out; the observer team
observes the activities of the students regarding whether
each group can provide new insights on the results of
their research. From the observations, the experimental
class obtains a percentage of 80% which fall in the good
category, while the control class obtains a percentage of
73% in the sufficient category. This condition explains
that students can use the concepts they already
understand to solve the problems.

The last indicator of students” science process skills
is communication. Communication skills mean that
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students are able to read and classify information in the
form of graphics and diagrams, describe empirical data
in the form of graphs, tables, or diagrams, explain
experimental results, and compile and present reports
clearly (Septantiningtyas. 2020). The experimental class
obtains a percentage of 98% which fall into the excellent
category. In comparison, the control class obtains a
percentage of 75% in the sufficient category. The results
explain that students can carry out their activities
properly and systematically based on the learning
stages. This condition is marked by activities that each
group of students engages in, such as informing the
phases of work when completing practicums and by oral
presentations of reports on the outcomes of their
observations in front of the class. From the data above, it
can be concluded that practicum-based learning can
improve science process skills in all aspects observed
(Ginting et al., 2021).

Conclusions

Students” science process skills (SPS) in the
experimental class scored higher than the control class
due to the implementation of the practicum method.
During the learning process, the teacher initiates
dialogues with the students by posing open-ended
questions, which forces them to participate actively and
come up with innovative solutions. This method helps
students grasp new concepts and accomplish learning
objectives. The findings revealed that in the learning of
cell material, the communication indicator is the highest
science process skills indicator in the experimental class,
with an average percentage of 98%, and the
communication indicator is the highest science process
skills indicator in the control class as well, with an
average percentage of 75%.
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