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Socio-Scientific Issues (SSI) are social issues that cause controversy and can be studied based on scientific facts. Applying SSI to the subje
of physics helps students relate physics to real things in everyday life. The purpose of this study was to determine the teacher’s view of
the success of students’ critical thinking processes that can be obtained from studying physics through SSI. This research used qualitative
methodology with a phenomenological approach. This study involved two senior and two junior physics teachers. The results of this study
indicate that SSI in physics learning can help students practice critical thinking skills. This is based on the various processes experienced by
students during the physics learning process with SSI.
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1. Introduction lating the total mass of groceries bought from a supermarket,
calculating the total energy of electronics appliances utilized
Physics is a part of science that studies various natural phé? a household for a certain time, and determining the tem-
nomena. The objects studied include macro and micro obPerature and humidity in a factory. According to Serway and
jects. Physical sciences have contributed to various convd3eichner [10], the main goal of physics is to discover phys-
niences and advances that we experience in life nowaday®al laws relating to natural events and develop theories to
e.g: electromagnetic waves are useful for cancer therapy [1predict experimental results. This is the goal of physics as a
and the creation of vehicle engines are based on thermodfield of science in its fundamental level. Of course physics
namics [2]. This makes physics one of the subjects that nee@s a field of science must be brought to the level that can be
to be taught at the junior and senior high school levels in Inunderstood by students. In other words, physics has to be
donesia, especially for students majoring in Natural Sciencegppropriately conveyed to students, one of which is through

Learning physics at the school level cannot be separatetllj‘e daily applications of_ its coqcepts. _T_his is certainly very
from the challenges that must be faced. This challenge comé€ful to train students in making decisions so that they are
from the perception of students who regard physics as a diffi@ble to solve various problems in life.
cult and boring subject to learn [3,4]. This is because physics Various stigmas that prevent students from interacting
is less descriptive and more likely to dwell on mathematicatwith physics must be eliminated. This is in order to make stu-
calculations and formulas [5,6]. In addition, students’ self-dents appreciate the benefits of learning physics to everyday
motivation in studying physics is also low because they conlife. Associating physics with everyday life can help change
sider physics as something abstract, which is not directly restudents’ perceptions that physics is abstract and useless sub-
lated to everyday life [7,8]. In other words, students cannoiect [11]. One way to change students’ perceptions is by pro-
appreciate the benefits of studying physics. viding interesting and challenging daily issues and phenom-

Stigma against physics learning is often used as a jok€n@ that are connected to physics. This can be realized by
that spreads among students and even the public, such &BPlying Socio-Scientific Issues (SSl) in the physics learning
“What is the point in calculating the speed of the ball PrOCESS.
falling?”, “Before cooking, let's first count the amount of SSI are social issues related to science that cause contro-
heat”, and so on. This makes people think that learningrersies and highlight the application of moral and scientific
physics does not produce significant benefits in life. But inreasoning to real world situations [12]. SSI present multiple
fact, it is through physics learning that students are not onlyoints of view to allow students to make their own conclu-
able to calculate the value of physical quantities on paper, bigions, sets expectations, and helps students to use evidence
also to think critically and analytically through scientific pro- [13,14]. Applying SSI in physics learning can help students
cess [9]. Of course, calculating the value of physical quantiin associating physics learning with the phenomena of every-
ties is also an important part of daily life activitiesg.calcu-  day life.
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The potential application of SSI to encourage students iriopic was then investigated in relation to critical thinking
carrying out scientific processes in physics learning motivateskills.
the authors to examine the views of physics teachers on SSlin The topic of SSI with critical thinking was chosen in this
physics learning. These scientific processes include makingtudy because it had strategic benefits in physics learning and
an observation that describes a problem, creating a hypothhe phenomenon had not been investigated previously. It was
esis, testing the hypothesis, drawing conclusions, and refirbased on the understanding of the same or shared experiences
ing the hypothesis. The applications of SSI in other sciencef several individuals concerning the same phenomenon. The
learning,e.qg. in biology and chemistry subjects, raise issuessame experience was obtained from the support of the physics
around biodiversity [15] and using sodium benzoate as a footkacher’s perspective as a driving force for the scenario of the
preservative [16], respectively. Thus, this study presents factshysics learning process in the classroom.
regarding teachers’ view of the scientific process that runs in
physics learning through SSI so that it can improve criticalp 2. pata collection
thinking skills of students. In fact, through these things, stu-
dents can be trained to think critically through the scientificThe data used in this study were obtained from primary and
process [17]. secondary data. The primary data were collected from four
Critical thinking skills are the ability to ask questions cor- physics teachers who were asked to be respondents. The
rectly, combine and reduce relevant information, think logi-secondary data were obtained from literature review activ-
cally upon the information obtained, and make reliable conity. The selection of the respondents was done by purposive
clusions [18]. The mastery of critical thinking skills is as- sampling because in this study specific criteria were deter-
sociated with successful decision-making related to real-lifamined in selecting respondeniss.: we have chosen indi-
problems [19]. Moreover, the process of science in physicyiduals who were experienced and knowledgeable about the
learning can be optimized to improve students’ critical think-topic investigated in the studie. the relationship between
ing skills. SSI and students’ critical thinking skills [23]. Hence, the re-
spondents chosen were 2 senior physics teachers with a mini-
mum of 10 years of teaching experience and 2 junior physics
2. Research method teachers with a minimum of 6 months teaching experience
) o , (1 semester) in formal high school. All of the respondents
This study used qualitative research method via a pheggjecied in this study have experience teaching physics at all

nomenological approach. The choice of using qualitativegrade levels at the high school leveé. grades 10-12 high
method in terms of the purpose of this study was to under-sch00|

anq hOIW physms tgz_atcherls t‘?‘ccfpt ;:edrtaT fssfﬁ?r:.mk. The data collection technique was carried out by in-depth
physics fearning, and its refation to students critical tinkiNg; o yjeyyg through a video conference platform. The inter-
skills [20]. The phenomenological approach was chosen t

Qiew guide was made based on the main questions in phe-

look deeper into the point of view of the respondents regardhomenological research, namely “What have they experi-

ing the personal meaning of the actions and choices that have%ced’ﬂ and “How did they experience it?" , in the context
been made. The steps of the study referred to the procedurg Iéarning process using SSI S
for carrying out phenomenological research by Creswell [21] '

shown in Fig. 1. )
2.3. Data analysis

2.1. Selection of the topic or phenomenon The Data analysis was carried out by analyzing interview
. ) . transcripts obtained through the data collection process and
The choice of the topic was adjusted to the problems facegfe ring to the technique by Moustakas [24]. This analysis
in the physics learning process that has been described in the, s 4 ried out by reducing the data to information that were
Introduction section. The topic chosen in this study was SSlgqnsjgered relevant to the research objectives and compiling
which were limited to high school physics. This topic Was 3 Jist of statements so as not to repeat and overlap. For the

chosen because the use of SSI in physics learning was sti{;, that was considered relevant to the research objectives, a
relatively limited and can be explored more deeply [22]. Themanual coding process was carried out.

Codification began to be carried out on the name of the re-
spondent. Two senior teachers were given codes of A and F,
whereas two junior teachers received codes of E and L. After
that, various important statements were coded to be grouped
into various themes. The themes were i) the teacher’s knowl-
edge about SSI, ii) the process of learning physics, iii) mo-
tivating students in the physics learning process, iv) physics
topic that can be linked to SSI, v) the process of training stu-
FIGURE 1. The procedure of the study. dents’ critical thinking skills, and vi) the teacher’s view of

Selection of Topic

or Phenomenon Data Analysis

l Data Collection
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SSI concerning students’ critical thinking skills. Codifica-  All teachers relate the material they teach in class to var-
tion was also given to various keywords such as “very supious phenomena in everyday life. Some teachers have un-
portive”, “a lot”, “very difficult”, and “very likely”. The next  consciously implemented SSI as part of their teaching, by
stage was to do a textural description by writing a descrippresenting everyday scenarios. These scenarios are then dis-
tion of “what” was experienced by the respondents and fol-cussed by situating them in the physics topics being explored
lowed by a structural description by writing “how” the expe- with the students, for example:
rience occurred. The final stage was to produce the essence “I relate physics to the many accidents that have hap-
of collaboration between textural and structural descriptionspened recently on toll roads (freeways). | asked students
These results were then presented to describe the context o study this using the Momentum and Impulse matérial.
be conveyed in detail. teacher A
When linking the learning process with problems that

. . are controversial, the teachers also feel that students become
3. Results and discussion more enthusiastic and actively involved in the process of col-
lecting information. This also shows that the teachers have
unconsciously applied SSI occasionally to the physics learn-

- L . ing process.
SSI are social issues that have a scientific basis and are 0 : . . . .
) . . - Several studies that have investigated physics learning us-
concern in the community [25]. In this case, these social is:

sues should be based on the knowledge of physics. Based® SSI include Saefu_llah [2.6]’ Whp explored teaching mgte-
on the interviews that have been conducted with the responrlal on the energy IOP'C; Harlapsarl [27], yvho_explored valid-
dents, it is found that all respodents state that they have nevc'astgl?:];?zzrgnLge\Tr?;i:aIZ%n t\r/]vi(t)osicslso?;\(/jl ?g;té%lrvﬁ\éessfu%neit
heard of SSI and state that they have never applied SSl in th ’ [28], P

e . . .
. . experiences concerning the topic of global warming. The ex-
physics learning process.
All respondents in this study have been asked by the|{

.istence of these studies has encouraged researchers to explore
. . eacher’s perspectives concerning the topics that can be used
students about the reasons for studying physies, Persp g b
“Why should we study physi¢s?Students

in the context of SSI. All respondents state that all physics
i X , i topics can be used for learning using SSI because all physics

This question can be mterprete_d in two ways by teachersmpics explain various phenomena in life. The relationship
namely 1) students are really curious because they want Q. yeen physics topics and SSI in everyday life can be seen
study physics more deeply and are interested in continuing i, rig 2. Although there are many physics topics that can be

in college or 2) students feel they do not have the motivationgateq to SSI, the use of SSI in the physics learing process
to study physics so they seek encouragement by knowing the || jacking [22]. So it is necessary to develop SSI based
importance of studying physics. Various answers given by, \ious physics topics.

junior teachers always relate to the benefits of physics in ev- Besides the potential of developing SSI in physics learn-

eryiiay life,e.g: _ ing, there are several factors that must be considered, such as
By studying physics, we know why we can make warmge readiness of the teacher in preparing materials and issues
water that was originally hot, so that it can be used for a4t are in accordance with the thinking level of students at

comfortable.bath. We can al§o understand the meaning. ohe high school level when applying SSI in the learning pro-
a mathematical result so that it can help make everyday lifg,ass The following must be prepared in applying $8!;

3.1. SSlin physics learning

easief’ - teacher E _ o 1) choosing an issue, which is being debated or disputed in
We can better understand life, because physics is relateghe society and must contain science literacy, 2) restructuring
to various phenomena in everyday lifeteacher L. the dynamics and culture of the class, 3) structuring student’s

Meanwhile, senior teachers explain the relation of

physics to everyday life. Moreover, they also added moti-
vation regarding students’ success in life;:
“Successful people do not have to be good at physics, bu everyday life

the basis of thinking and building logic can be obtained from
studying physics, so it is necessary to follow the flow of the
physics learning process wéll- teacher A

“When you don't like physics, then you can't be success- Physics Sssi Social Issue
ful. This is because physics is needed to help solve various
problems so that it is not only for physics itself, but also for
many other things.- teacher F.

These answers show that all physics teachers attribute the
importance of physics to everyday life. The urgency of study-
ing physics is related to basic thinking skills and its relation FIGURE 2. A relation between physics, SSI, and social issue.
to other things even outside of physics itself. involvement in the learning process, and 4) preparing ped-

Rev. Mex. Fis. E20010202



4 FEBRIANI, JUMADI, AND WIPSAR SUNU BRAMS DWANDARU

agogical content knowledge (PCK) abilities [29-31]. This

causes teachers to be deeply prepared in the learning pro

cess using SSI. Even so, all respondents support the use ¢

SSil in physics learning because it could help create a more : _ :
3.2. Critical thinking skill \ . /

contextual learning process.

One of the skills needed by students to face life in the 21skcure 3. A relationship between SSI and critical thinking skills.

century is critical thinking skills [32,33]. Critical thinking is

a critical assessment of the truth of phenomena or facts. Ev-

eryone has the potential to master critical thinking that can be  This positive affirmation is of course also supported by

developed optimally in achieving a better life [34]. various theories regarding the use of SSl in the physics learn-
Based on the data from the interview, it is known thating process [37,38]. This concept can be seen more clearly

there are several ways that physics teachers do to train sti Fig. 3. The initial process is started from the problems in

dents’ thinking skills as well as assess the critical thinkingthe physics learning process, which has previously been de-

skills of students in the physics learning process. These agcribed in the Introduction section. To overcome these prob-

tivities include: lems the solution offered is in the form of SSI. SSl is accom-
“| train and assess the skills of students by giving vari-Panied by the latest social issues related to science so that it

ous physics questions that must be done by students durirt ins_ students to find solutions to real problems in life [39].
learning, the process of students completing each questio eal issues are presented to help students know more about

with certain steps will be used as material for assessing critthe meaning of life. Critical thinking skills can be enabled by
ical thinking skills? - teacher E applying strategies based on real-life problems [40-42].

Practicing physics questions especially high order think- In the process of f_mdmg .solut|ons to solve thg p.robllems
st_)resented, students find various sources of conflicting infor-

ing levels is something that can be done to provide an a X lowing f f . d di
sessment of students’ critical thinking skills. This is becausénat'on' allowing for a process of argumentation and discus-

the thinking process can be seen from the activity of solvings'on between them_. Studen_ts act_iv_e_ly participate in_the learn-
problems. Problems that contain mathematical calculation§!9 Process by taking part in activities and answering ques-

also help students to practice critical thinking skills becausdOnS that arise. The discussion increases the critical thinking
mathematics is a tool used to help understand various phé’—f students, helps students improve the ability to make con-
nomena interpreted through physics nections between the argument and evidence [43,44].

Another method used by the respondents is the direct The inference factor enables students to distinguish be-

. . . tween true and false inference based on the data. Students
guestion and answer (Q and A) process with students. This is . .
) . ) ) can then decide whether the conclusions are true or false,

intended to create direct interaction between teachers and stu- L . X
S . or there is still not enough evidence to reach a conclusion
dents and explore more deeply about students’ critical think: . .
) . [45,33]. With students having to put forward arguments when
ing skills. Moreover, through Q and A the teacher can under: . L
. : overcoming problems, they must distinguish between weak
stand the character of the student directly starting from the )
. " S and strong arguments, and find the best arguments to prac-

low to the high level of critical thinking.

tice critical thinking skills. In the final process, students can
Besides focusing on critical thinking skills, the meth- g P

) make decisions to solve the problems presented through SSI
ods used by the teachers can also help to find out the Stllléaming [46,47].

dents’ understanding of physics concepts. This is necessary

to know because when evaluating problems, all concepts be-

come tools to parse appropriate and relevant information witdl.  Conclusion
logical reasons to practice critical thinking skills [35,36].

The use of SSI in the physics learning process can help train
students’ critical thinking skills. This can be seen from the
3.3.  The relation of SSI and critical thinking skills various processes that can occur when learning physics in-
volves SSI. The use of SSl in physics learning needs to be de-
The results of this study show support and positive feedbackgeloped in various physics topics. This is because all physics
from teachers regarding the use of SSI to train students’ crittopics can be situated within a SSI context. However, the in-
ical thinking skills. These statements include: terviews show that the physics teachers (respondents) are not
“-This collaboration is something good and interesting. familiar with SSI and never applied SSI in the physics learn-
In many ways, physics can actually be used to help solve vaing process. On the other hand, physics teachers attribute
ious problems in life, for example in the concept of econothe importance of physics to everyday life, which is an as-
physics, especially the stock market problenteacher F pect of SSI. Hence, it seems that physics teachers are uncon-

Rev. Mex. Fis. E20010202



SOCIO-SCIENTIFIC ISSUES IN PHYSICS LEARNING TO IMPROVE STUDENTS’ CRITICAL THINKING SKILLS
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