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Abstract: The goal of 21 st century learning is to develop 4C skills in students.
Problem solving is one part of the 4C skills that needs to be improved. Problem
solving skills can be integrated to solve problems in the real world. In fact the
level of problem solving skills of students at SMAN 3 Panyabungan is still

relatively low. One solution that can be done to solve these problems is by
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using a socioscientific issue approach. The goal of this research is to specify
the significant influence of the socioscientific issue approach on the problem
solving skills of class X phase E students. This categorize of research is

experimental research using a posttest only design and the sampling
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technique used was cluster random sampling. The population in this study

was all class X phase E while, the sample was class X phase El as the
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experimental class and class X phase E7 as the control class. Results obtained,
the average value of the experimental class was higher than the control class,
so that the value of t,, = 3.945 and the value of t; = 2.017 were obtained with a

significance level of 0.05.
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Introduction

Learning activities in the 21Ist century have
exprienced very significant changes. These changes
occur in the learning paradigm (Selamat, 2023).
Learning that used to be teacher-centered is now
student-centered. This paradigm change is in line with
the goals ofi learning in the 21st century (Zubaidah,
2019). The aim of this learning is that students can
acquire the 4C skills (Uyar, 2023) . Students can acquire
these 4C skills through education. Turning students into
a creative and qualified generation so that they can make
their best contribution in solving the problems of the
Indonesian nation (Halimah et al., 2023).

One of the main purpose of the school curriculum
is to develop problem-solving skills (Riyadi, 2021).
Problem solving skills are a person's potential to
uncover and solve a problem based on existing
knowledge (Marini et al., 2022). This skill is a basic skill
that every human being must have (Saygili, 2017).
Humans can overcome increasingly complex life
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problems with these skills (Ramadayanty et al., 2021).
These problem solving skills help students to think
according to scientific methods, be straightforward,
systematic and thorough (Bahri et al., 2018). Existing
problems can be solved by students according to the
efforts they make (Ikman, 2016). Teachers must pay
attention to problem solving activities contained in
learning, one of which is physics learning (Hidayatulloh
et al., 2020).

Physics is an empirical science and plays an
important part in the development of science and
technology (Haspen & Syafriani, 2022; Siregar et al.,
2023). Studying natural phenomena that occur along
with a series of scientific processes whose results can be
in the form of concepts, principles, laws and theories
(Murdani, 2020). The essence of physics is divided into
3, namely, physics as a process, physics as a product and
physics as an attitude (Lasmi, 2021). In physics, all
processes carried out to produce a product must be
based on a sense of responsibility. Students must be
responsible for the decisions given when solving a
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problem. With this physics, students can think critically,
objectively, logically and scientifically so as to produce
scientists or people who improve the quality of their
country. Become a better country than before.

Improving the quality of a country can start from
improving the quality of learning (Anton & Usman.,
2020). The way teachers can do this is by developing the
potential that exists in students (Amaliyah & Rahmat,
2021). Teachers can also alter the paradigm to not only
focus on content, but student creativity and skills. High
creativity can help students to produce work, either in
the form of products or ideas that have good quality
(Faizah & Zaenudin, 2020). Teachers keep up with the
times, so they can vary the approaches, models and
learning media used in the teaching and learning
process in the classroom. An appropriate learning
approach can create quality learning and be effective in
achieving learning goals (Basir & Muhammad 2017;
Albina et al., 2022).

Outcome of discussion with physics teachers and
tests given to class X students at SMAN 3 Panyabungan,
several problems were found. The first problem is, the
low learning outcomes for class X physics seen from the
students' final test scores. Both physics teachers, stated
that the cause of the low learning outcomes occurred
because students were less active in participating in the
learning process.

The second problem is that the learning approaches
used by teachers are not varied and adapted to the
learning models and materials. This can be seen when
the learning process occurs in class. The approach that
teachers always use is the scientific approach. However,
there are still many other approaches that teachers can
use to support the teaching and activity in the classroom.
If the learning approach and model is not appropriate to
the material being studied, the teacher will not be
successful in achieving the learning objectives (Wadi,
2019). Teacher cant create meaningful learning and
achieve learning goals if they are not supported by
learning approaches and models (Iwani, 2022; Tahsinia
& Syach, 2022).

The third problem is, the level of problem solving
skills in class X Phase E is still relatively low (not
enough). This is proven by the results of answers to
questions based on problem solving indicators that have
been distributed to students. There are still many
students who cannot solve a problem correctly. In fact,
problem solving skills are basic skills that every human
being must have. This skill needs to be developed as
early as possible so that existing problems can be
resolved properly and correctly. The results of students'
average scores when given questions based on problem
solving indicators are shown in table.
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Table 1. The Average Value of Problem Solving Skills for
Class X Phase E Students Semester 1 2023-2024
Academic Year

Class Number of Average Problem Solving

Students Skills Score
X Phase E1 23 People 58.96
X Phase E2 19 People 56.95
X Phase E3 23 People 42.52
X Phase E4 25 People 49.44
X Phase E5 24 People 52.67
X Phase E6 27 People 56.16
X Phase E7 22 People 59.82
Average 53.78

In table 1, show that the average score for problem
solving skills of students at SMAN 3 Panyabungan class
The lowest value achieved by students was 10.00 while
the highest was 88.00. This value proves that the level of
students' problem solving skills is still relatively lacking
and must be addressed immediately. This problem
solving skill is an important thing to improve in
students. Therefore, a solution is needed to overcome
this problem.

The solution that teachers can take to overcome
some of the problems above is by using learning
approaches and models that can repair students'
problem solving skills. The approach that teachers can
use is Socioscientific Issue (SSI) and the model used is
Problem Based Learning (PBL). The Socioscientific Issue
approach aims to develop students' scientific knowledge
and HOTS (Rahayu, 2019). The PBL model is a model
that requires students to be able to analyze a problem
(Argusni & Sylvia, 2019). The PBL model directs
students to a problem for which they must find a
solution (Ratnasari et al, 2022). Learning using this
model will use the problem context to improve student’s
thingking abilities (Hayati & Asrizal, 2023). Solutions to
problems encountered will be sought using the
knowledge and skills available to him.

The socioscientific issues approach has learning
components. These learning components were
developed throught the socio critical and problem
oriented lesson plan (Saefullah et al, 2020). The
socioscientific issues component consist of  issue
orientation and problem analysis, problem clarification,
continuing the problem issue, dicussion and evaluation,
metarefleksi (Marks et al, 2014; Pitpiorntapin &
Mustafa, 2016).

On the other hand, this Socioscientific issue
approach aims to stimulate students' intellectual
development (Imaduddin & Khafidin, 2018). This
intellectual development can help students to think in
accordance with science so that, when given a problem,
students can solve it according to the knowledge they
have (Rapika & Sari, 2019; Genisa et al., 2020). Using the
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PBL model can also create students more energetic in the
problem solving process, so it can be concluded that the
objectives of the socioscientific issue approach are in line
with the objectives of PBL model (Husniyyah et al.,
2023). Apart from the learning approach and model,
other factors that support the achievement of problem
solving skills in the learning activity are the learning
resources and media used (Nikmah et al., 2020).

Learning resources and media is a supporting
factor that plays a role in the learning (Wulandari et al.,
2023). Learning resources used by teachers can be
textbooks, LKPD, articles, etc. The use of this media can
be interactive media, posters, PPT and images that
support the learning process. The use of media should
be varied at each meeting. With these learning resources
and media, abstract physics lessons will be more
concrete and students can understand.

Based on the problems that occur in the field,
researchers are interested in conducting research
entitled "The Influence of the Socioscientific Issue
Approach on the Problem Solving Skills of Class X
Phase E Students". This research has several difference
from prevous research. The approach used in this
research is socioscientific issues with a PBL model. The
material taught is global warming which is very suitable
with the socioscientific issue approach (Sibic & Topcu,
2020). The problem solving indicator used in the
research is the Polya indicator, because teachers and
students are used to using this indicator.

Method

This research is experimental research. The pupose
research is to compare the relationship between the
effect of a treatment on one group, with the effect of a
different treatment on a second group. The research
method used in this research is a quasi-experimental
and uses a posttest only design. In this design there are
2 classes, namely control and experimental classes.
Every classes were given a posttest to see the differences
and effects of the treatment.

Table 2. Posttest Only Design

Group Treatment Posttest
Experiment X T,
Control - T,
Information:

T, :Final test after being given treatment

X :Application of the socioscientific issues approach
The population in this study was all class X phase E

of SMAN 3 Panyabungan for the 2023-2024 academic

year. The technique used in this sampling is cluster

random sampling. This research contains 3 variables,

namely, independent variables, dependent variables
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and control variables. The independent variable is the
SSI approach, the dependent variable is students'
problem solving skills and the control variables are
students' initial abilities, global warming material,
number of lesson hours, the number and types of
questions tested are the same.

The tests given to students are tested first at SMAN
2 Plus Panyabungan and then tested for validity,
reliability, difficulty test, and differentiability of
questions. Questions that meet the specified
requirements can be used to test sample classes at
SMAN 3 Panyabungan. After the test results were tested
on students, data analysis was carried out. Analysis of
students' final test data was tested using the t-test to find
out whether there was an influence of the variable X to
variable Y.

Results and Discussion

This research was conducted at SMAN 3
Panyabungan from 25 April 2024 to 31 May 2024. Based
on the research conducted, research data was obtained
in the form of students' problem solving skills score.
This data was obtained from student answer sheets that
that they had worked on. The data description of
students' problem solving skills can be seen in figure 1.

100 4
78.43 6 86
80 62 60
60
40
20
0
Eksperimental Control
m Average M The Tallest m The Lowest

Figure 1. The average problem solving skills score for the two
sample class

Figure 1 shows data on average, the tallest dan the
lowest value. The average problem solving skills score
for the eksperimental class is higher. Data analysis was
carried out to see the effect of the socioscientific issue
approach on the problem solving skills of class X phase
E students at SMAN 3 Panyabungan. The percentage of
students” problem solving skills when viewed from the
indicators in figure 2.

Based on the figure 2, it can be concluded that if we
look at each indicator, the experimental class has a
higher average than the control class. To see the
significant influence of using a socioscientific issue
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approach, a descriptive statistical data analysis test. The
table below shows the results of the normality test.

83.48
90\ y583

79 42 83.48

75.15

Understanding Planning Planning Reviewing the
the Problem  Problem Solving Solutions for the Results Obtained
Experimental

® Experimental = Control

Figure 2. Data on average indicator problem solving skills

Table 4. Homogeneity Test
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Table 3 containing the normality test for the two
sample class. The table above, the Lo value is smaller
than the L: value. This means that the data for each
sample class comes from a normally distributed
population.

Table 3. Normality Test

Class N a Lo L Information
Experiment 23 0128 0173
Control 2 95 g971 0 0190 Normal

The homogeneity test used is the F test. After
carrying out calculations on the two sample classes,
results were obtained as in table 4.

Class N S 2 Fn F, Information
Experiment 23 8.841 7817
Control 2 7 058 4981 1.569 2.073 Homogeneous

Table 4 shows the results of the homogeneity test
obtained Fr, of 1.569 and Fywith a significance of 0.05, dk
counter 22 and dk denominator 21 was 2.073. The
research results show that the value of Fn < F;. This
means that both samples are normally distributed and
have homogeneous variance. So to test the research
hypothesis, the t test statistic is used. The results t test
were obtained as in table 5.

Table 5. t-Test

Class N_O® & w
Experiment 23 78.43 78.17

Table 5 shows the H, acceptance area with a real
level (a) = 0.05 is obtained that tn is greater than t; with
degrees of freedom dk = 43. Because tnis outside the H,
acceptance area, H. is accepted. This shows the
significance influence of the socioscientific issue
approach on the problem solving skills of class X phase
E students at SMAN 3 Panyabungan.

The difference amongst the sample classes are
caused by several things. One of them is due to the
differences in treatment given to the sample classes. The
differences in components contained in the
socioscientific issue and scientific approach result in
differences. This is line with research conducted by
Hestiana et al. (2020) that the PBL model based on
socioscientific issues can improve problem solving skills
student problems. Without the help of a learning model,
the implementation of learning will not take place
perfectly, so a model is needed that can improve
students' problem solving skills, namely the PBL model

(Putri et al., 2023). The PBL model presents students
with a variety of real and valuable problem situations
that can serve as a step for conducting research and
probe (Wilsa et al., 2017).

Another factor makes the difference in scores
between on two sample class is the issues used. The
experimental class was given an issues developing and
controversial in society, while the control class was
given issues that were general and not controversial.
These issues will be encountered in everyday life to
stimulate students” analytical skill (Sadler et al., 2016;
Marneli & Susanti, 2023; Schenk et al., 2021). Learning
materials that can use this approach are environmental
pollution, alternativ energy, global warming, etc
(Dusturia et al., 2024). This is in accordance with
research conducted by Wardani et al. (2023) that the
issues used in the socioscientific issues approach are
issues that reflect the social context, which have the
potential to become appropriate socioscientific issues for
science learning. these issues must be authentic,
relevant, evaluation and controversial.

Conclusion

The results and discussion that have been
presented, it can be concluded that student’s problem
solving skills can be improved with the help of the
socioscientific issue approach. The average of the
experimental class is 78.43 higher than the control class
is 69.00. The t test carried out also shows that the t, value
=3.945 and the t; value = 2.017 with a significance level
of 0.05.
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