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Article history: One of the characters that must be developed in students is curiosity, namely
Received:September 9, 2023 the desire to know more deeply and broadly about something that is learned,
Accepted: October 20, 2023 seen or heard. This research aims to determine the effectiveness of the socio-

Published:November 30, 2023 scientific based CIRC model on Students’ Curiosity. The CIRC model is

cooperative learning that integrates reading and writing activities using a

socio-scientific approach which is new to research. This research uses a
quasi-experimental quantitative method. The sample consisted of 25
CIRC models; students as the experimental class and 25 students as the control class. Data
Curiosity; collection techniques use tests and observation sheets which are analyzed
Socio-scientific approach; descriptively quantitatively and inferential statistics. The results of the
independent sample t-test produce a P-Value of 0.000, if the P-Value <o =
5% (0.05), then HO is rejected, meaning there is a significant difference
between the curiosity of experimental class and control class students. The
results of the one tailed t-test produced a P-Value of 0.000 so that HO was
rejected and the estimated value for difference was 10.80, so the curiosity of
experimental class students was better than that of the control class. The
ANCOVA test shows a significance of 0.000<a=(0.05), meaning that the
socio-scientific based CIRC model is declared effective in increasing
curiosity. It can be concluded that the curiosity of students who use the
socio-scientific based CIRC model is more effective than those who use the
socio-scientific based non CIRC model.
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INTRODUCTION

The position of education is very important in life because education acts as a bridge to
obtain knowledge and insight that will make human resources a high-quality resource in the
future. According to Wood in Astalini et al. (2019), Education has the meaning of a process
of acquiring and instilling skills carried out by students in order to create quality human
beings. The level of education in Indonesia is still in a developing stage. This means that the
government continues to strive to update the curriculum, which previously still had many
shortcomings compared to the previous curriculum.

The realization of quality and qualified humans is not far from the role of character
education. Character education is an important indicator in making a student have good
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behavior and noble character. Children's character is formed by the connection between
people in a sphere such as family, environment or school. The various kinds of characters
inherent in a child become an assessment of the child's family background and environment.
The character that a student is born with will later describe the child's attitude in the future.
Previously, character education emphasized citizenship and religion subjects. In reality,
character education is not enough to obtain from just two subjects. However, character
education needs to be emphasized in all subjects. In accordance with the aim of Indonesian
education, namely to form a generation that is intelligent and has character (Ainia, 2020).

The task of an educator is not only to teach in class to convey material that has never
been learned. The teacher's role is also to educate students to become good individuals. A
teacher is someone who has an important role in the progress of learning activities. Especially
in forming the character of students, this means being able to develop the potential of
students. Creating people with character can be done by integrating character education in
every lesson. One of the characteristics that needs to be brought out in students to develop
their potential well is the character value of curiosity (Arnone, M. P., Small, R. V, Chauncey,
S. A., & Mckenna, 2011). According to Oktavioni (2017), curiosity is an attitude or action
that leads to a person's desire to know more deeply and extensively about something they
have learned, seen or heard. Someone who is curious usually devotes their attention to certain
activities, processes information more deeply, remembers information well, and usually
works on tasks until they are finished. (Artinta & Fauziah, 2021).

Students' curious character can be obtained through formal and non-formal education,
both in the school environment and the family environment (Weible & Zimmerman, 2016).
The way parents can stimulate children's curiosity can be through the experiences they gain
so that they can encourage children to ask questions and explain new experiences (Baram-
Tsabari, 2015). Apart from that, it is also very important to develop knowledge from
educational institutions. According to Rohmawati (2018), the character of curiosity needs to
be cultivated in students because this makes it easier for students to understand learning
material. If curiosity is not developed in students, then students tend to be passive and do not
dare to ask questions or express opinions during the learning process. In contrast to students
who are curious, they become critical individuals, daring to express something that they think
needs to be expressed. Apart from that, students who are curious tend to seek out their own
knowledge from various sources to answer problems that are bothering them. So students
who have high curiosity will have more knowledge than students who just wait for an
explanation from the teacher.

One way to integrate the values of curiosity can be through learning Natural Sciences.
Natural Sciences is one of the mandatory subjects at school level. In accordance with
government regulation No. 22 of 2005, "Science education is expected to be used as a vehicle
for students to learn about themselves and the natural surroundings, as well as prospects for
further development in applying it in everyday life." Science learning has the aim of
providing students with the ability to recognize, respond to, and appreciate science and
technology as well as instilling habits of thinking and showing scientific attitudes such as
curiosity, criticality, honesty, logic, and discipline through learning.” So that science itself is
used as one of the formal education subjects leading to the 21st century which includes
affective, cognitive and social culture (Kang, M. hee, Heo, H., Jo, I. H., Shin, J. & J, 2010).

It should be noted that there is a lot of previous research that discusses the importance
of curiosity in science learning, such as research conducted by Shonstrom in Tessa J. P. van
Schijndel (2018), namely that curiosity is a person's strength or motivation behind the
discovery, exploration, adventure and learning that they do. Another research conducted by
Girod and Wong in David et al., (David et al., 2020) said in their research that curiosity plays
an important role in science learning as it motivates students to engage with scientific ideas,
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increases motivation to learn, and improve the progress of students' thinking power. Curiosity
makes students active learners and continues to improve their potential. In line with the
opinion of Herwin & Nurhayati (2021) who say that curiosity causes a person to engage in
higher level cognitive abilities such as evaluating or creating.

According to Nasution in Suhirman et al. (2021), indicators of curiosity consist of
enthusiasm in seeking answers to every question that is not well understood, paying attention
to the object being observed, enthusiasm for the science process, and also enthusiasm in
carrying out every step of science activities. Another opinion by Raharja et al in Sari et al
(2021), to measure curiosity, which is used as an assessment indicator includes information
exploration, adventuring with information that has been presented by the teacher, exploring
information, and asking questions to the teacher about things that not yet understood.
Meanwhile, according to Artinta & Fauziah (2021), curiosity consists of 4 indicators
including explorer, discover, adventurous, and questening. However, in research conducted
by Fatkul Jannah et al. (2021), there was the addition of one curiosity indicator from research
conducted by Sindy Vega Artinta, et al, namely the absorption indicator. So there are 5
indicators of curiosity, namely explorer, discover, adventurous, questening, and absorption.

The problems found from the results of the preliminary study through the curiosity test
obtained an average score of 73.6 and there was no equal score obtained for each indicator.
Apart from that, facts in the field show that there is a gap in the value of curiosity in science
learning, where during the learning process many people do not want to ask questions
regarding material they do not yet understand. Apart from that, when the teacher asks
questions directly to students, many of the students cannot answer, it seems that students also
do not try to read and look for material related to the questions asked by the teacher. So
students don't want to ask questions and are interested in answering. It can be seen that
students are bored and many of them are not paying attention while learning is taking place.
This is one of the factors causing low student curiosity due to the lack of variety in learning
models which results in a lack of student activity. In accordance with the opinion of Arianto
& Fauziyah (Arianto & Fauziyah, 2020) stated that the lack of variety of learning models
used makes students' responses to the learning process less good.

Based on the description above, it is necessary to have an appropriate learning model to
increase students' curiosity. If the teacher's attitude in delivering the material is appropriate,
then the character of curiosity can also emerge and be formed (Dinkha, 2008). One of the
learning models offered to increase curiosity is the socio-scientific based CIRC learning
model. The choice of a socio-scientific based CIRC learning model is very suitable for
increasing students' curiosity. Because the CIRC model is a cooperative model where
learning activities are carried out in groups that integrate reading and writing activities. In
other words, this model provides opportunities for students to interact and discuss in groups
so that it can increase students’ motivation in reading. So that students build their desires
through group discussions that emphasize reading and writing activities (Gupta & Ahuja,
2014; Jatmiko et al., 2013). So by discussing it, of course, gives birth to differences of
opinion according to each person's point of view. And to solve problems by proving the truth
can be done through reading. In accordance with the opinion which states that the CIRC
model involves discussion activities as a problem solving effort(Fadhillah, 2018).

The socio-scientific approach is an approach that examines facts, phenomena or events
that occur in society that are related to science. Socio-scientific based learning contains
important parts, namely building learning around interesting issues, presenting problems first,
providing scaffolding for high-level practice (for example argumentation, reasoning, and
decision making), and providing high-level experiences to students (Presley et al., 2013). The
use of a socio-scientific approach is able to support the CIRC learning model because this
approach is open, meaning that each student is given the freedom to argue (Stephen P. Day,
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2010; Zeidler et al., 2019). So that group discussion activities can be said to be successful,
that is, they can solve problems. So students are trained to be open and ready to accept the
opinions of friends who have different views. Its implementation is also very easy and very
effective, because it utilizes the environment around students so that it can improve high-
level thinking processes, and can increase scientific literacy (Herman et al., 2018; Ozden,
2015; Wiyarsi & Calik, 2019). According to research results that prove scientific literacy can
shape students’ curiosity (Citra Ningrum et al., 2019). So when making decisions, other ethical
and scientific aspects must be considered, namely investigation. Therefore, this approach is
very suitable for studying science (Higgins & Moeed, 2017; Kolstg et al., 2006).

METHODS

The method used in this research is a quantitative experiment with a quasi-experimental
design where there is a control class but it cannot be used completely to control external
variables that influence the experiment (Payadnya & Jayantika, 2018). The location of this
research is at MTsN 6 Ponorogo. The sample used was class VIII students consisting of one
class as the experimental class and one class as the control class with a total of 25 students in
each class selected using cluster sampling. The experimental class was given special
treatment, namely using a socio-scientific based CIRC learning model, while the control class
used a non-CIRC socio-scientific based learning model. The design used in this research can

be seen in Table 1.
Table 1. Research Design Pretest-Posttest Only Control Group Design

Class Pretest Treatment Posttest
Experimen T1 X1 T2
Control Ty X2 T2
(Payadnya & Jayantika, 2018)
Description:
X1 = Treatment with the socioscientific-based CIRC Model
X = Treatment with the Non CIRC Model is socioscientific based
T = Pretest
T, = Posttest

Data collection techniques use tests and observation sheets. The observation sheet
consists of observations of learning implementation and student activity observation sheets.
Meanwhile, the test consists of pretest and posttest questions based on open ended questions
with a total of 5 questions in the form of descriptions that are adjusted to the curiosity

indicators, namely explorer, discover, adventurous, questioning, and absorption.
Table 2. Indicator of Curiosity

Indicator Explanations

Explorer Have enthusiasm in finding answers

Discover Students focus on the object being studied

Adventurous Have high enthusiasm for the science process

Questening Dare to ask the teacher or colleagues about material that
students do not understand

Absorbtion The students have listening, speaking, reading and writing
skills

(Jannah et al., 2021)

Giving test questions aims to determine the extent of students' curiosity about the
material being taught. The test was given before (pretest) and after (posttest) the socio-
scientific based CIRC model treatment. After obtaining the data, it was then analyzed using
the t-test, namely independent sample t-test and one tailed. Then continued with the
ANCOVA test to determine the effect of using the socio-scientific based CIRC model on
students' curiosity. In other words, to see whether there are other variables that influence the
variable being tested. Next, an N-Gain test was carried out to find out how much curiosity
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increased in the indicators after being given treatment in the form of a socio-scientific based
CIRC model.

RESULTS AND DISCUSSION
Based on the data from research that has been carried out, it can be seen that the
average value of curiosity for experimental class students is higher than the curiosity of
control class students.
Tabel 3. Descriptive Results of Curiosity Data

Test Results N Minimu Maximu Mean Standard

m Score m Score Deviation
Experiment Pretest 25 25 60 45 10.4083
Experiment Posttest 25 60 95 75,4 10.198
Control Pretest 25 25 60 37,2 9.58297
Control Posttest 25 50 80 64,6 9.11958

Table 3 shows that the pretest score before using the socio-scientific based CIRC
learning model had the lowest score of 25 and the highest score of 60 with an average of 45
and a standard deviation of 10.4083. Meanwhile, the posttest results had the lowest score of
60 and the highest of 95 with an average of 75.4 and a standard deviation of 10.198. In the
control class which did not use the socio-scientific based CIRC learning model, the lowest
pretest score was 25 and the highest was 60 with an average of 37.2 and a standard deviation
of 9.58297. Meanwhile, the posttest results had the lowest score of 50 and the highest of 80
with an average of 64.6 and a standard deviation of 9.11958. The results of the descriptive
data can be seen on average pretest, posttest and N-Gain in Figure 1.
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Figure 1. Average Value of Pretest, Posttest, and N-Gain for Experimental and Control Classes

Figure 1 shows that students' curiosity in the experimental class which used the socio-
scientific based CIRC model experienced a greater increase compared to students' curiosity in
the control class. To find out how much each indicator of student curiosity has increased,
consisting of the explorer, discover, adventurous, questioning and absorption indicators after
applying the socio-scientific based CIRC model. N-Gain test was carried out on each
curiosity indicator. The results of the N-Gain calculation for each curiosity indicator can be
seen in Figure 2.
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Figure 2. Average Score of Pretest, Posttest, and N-Gain for Experiment Class Students' Curiosity

Curiosity in classes that use the socio-scientific based CIRC model on the explorer
indicator is 71.67, the discover indicator is 36.36, the adventurous indicator is 74.51, the
questioning indicator is 48.15, and the N-Gain value absorption indicator is obtained is 45.45.
The indicator with the highest N-Gain value is the adventurous indicator. In accordance with
research conducted by Jannah et al. (2021) which found that the indicator of curiosity that
had the highest value was the adventurous indicator. Meanwhile, the lowest N-Gain value is
found in the discover indicator. Based on the results obtained from the N-Gain test for each
indicator, it can be concluded that students' curiosity increased after implementing the socio-
scientific based CIRC model.

Based on the results, the average value of students' curiosity attitude in the
experimental class was 75.4 and the control class was 64.6, indicating that the average value
of the experimental class was higher than the average value of the control class so that the
curiosity of students who used the model socio-scientific based CIRC learning and socio-
scientific based non CIRC learning models have differences. From the results of the
independent sample t-test, it shows that the significance value is 0.000 <0.05, so HO is
rejected. This shows that there is a difference between students' curiosity in the experimental
class and students' curiosity in the control class. After it was discovered that the data from the
independent sample t-test results had a significant difference between the experimental and
control classes, then a one-tailed t-test was carried out to confirm that there was an influence
of the socio-scientific based CIRC model on curiosity. The significance value obtained from
the one tailed test was 0.000 < 0.05, so it was proven that students' curiosity in the
experimental class using the socio-scientific based CIRC model was better than the control
class which used the socio-scientific based non CIRC model. Next, an ANCOVA test was
carried out to determine the effect of using the socio-scientific based CIRC model on the
curiosity of class VIII students at MTsN 6 Ponorogo. In other words, the ANCOVA test is
used to see whether there are other variables that influence it or not. The results obtained
show a significance value of 0.000 < 0.05 so that there is an influence of differences in the
curiosity scores of students who use the socio-scientific based CIRC learning model and
those who do not use the socio-scientific based CIRC learning model. Apart from that, to find
out which class has better curiosity, it can be seen from the estimated value for difference of
10.80, which shows that the curiosity of the experimental class is better than the control class.

During the application of the socio-scientific based CIRC learning model, student
activities reflect curiosity in the explorer indicator, namely students are enthusiastic about
working together to find answers by reading and finding the main ideas from the reading. So
that by working together and discussing, groups can find answers or find out what they don't

INSECTA Volume 4 Number 2, 2023
p-ISSN 2722-8509 | e-ISSN 2722-8495



189 Nita & Ulinnuha/ The Effectiveness of the Sccio-Scientific...(2023) 183-194

know so they can learn about the challenges of the outside world. This is related to the socio-
scientific approach because it discusses social events or problems that occur in society and
are discussed by the wider community and are related to science. Because explorer itself is an
indicator of curiosity which is shown by the attitude of students who have high enthusiasm in
searching for answers. In accordance with the opinion which states that high curiosity makes
students more enthusiastic about learning in order to be fulfilled with new knowledge. Apart
from that, curiosity can stimulate students to carry out various activities to find answers to the
problems they are facing and arise due to information gaps so that they intend to straighten
out these gaps (Artinta & Fauziah, 2021; Fauzi et al., 2017; Tessa J. P. van Schijndel, 2018).
Apart from that, implementing the CIRC model carried out in groups certainly creates
collaboration between members. This is supported by research which shows a positive
relationship between collaboration and students' curiosity, namely through discussion
(Skarstein & Skarstein, 2020).

Then the discover indicator is shown by the student's focus on the object that is the
problem. It can be seen that students' attention to their friends who are presenting and asking
questions or rebuttals is not optimal. So it can be said that it is difficult for students to be
conditioned to focus on what is being said by their friends who are presenting. This causes
the discover indicator to get the lowest value compared to the others. Curiosity arises as a
result of his seriousness in observing an object or event that occurs around him and can occur
anywhere as a result of an event that occurs in the school environment or in the general
community (Stephen P. Day, 2010). This motivates students to learn more about something
they want to know. Thus, the learning process is not only limited to theory, but students can
implement theory with the surrounding environment (Topcu et al., 2010). Apart from that,
students' curiosity can be demonstrated through exploring more in-depth information so that
the information obtained can answer the problems that occur. The more information you
obtain, the broader and deeper your knowledge will be. So when students' focus is lacking,
information exploration does not go well. Because students don't know what the topic of the
problem being discussed is, so the information they get is reduced and students don't
understand the material being taught. In accordance with Shonstrom's opinion, curiosity is
related to students' motivation behind discovery, exploration, adventure, and also the learning
model used, namely the CIRC model (Gottfried et al., 2016).

The adventurous indicator is shown by things that are investigative in nature. In
accordance with the opinion that curiosity is a person's strength or motivation behind
discovery, exploration, adventure and learning (Nasution, D., Harahap, P. S., & Harahap,
2018). The adventurous indicator is the indicator that has the highest value compared to other
indicators in this research. The socio-scientific approach makes the investigation process not
too difficult because the object of the problem is real based on events that occurred in the
surrounding environment (Borgerding & Dagistan, 2018). A person is motivated to solve a
problem when he or she feels that their knowledge is lacking or experiences gaps in the
information obtained (Tessa J. P. van Schijndel, 2018). nformation gaps are caused because
each individual's thoughts are different and have their own views. This difference is what
causes curiosity to arise to seek understanding that is felt to be true and a resolution is needed
so that the gap can be straightened out. So the CIRC model is suitable for increasing curiosity
because the CIRC model involves discussion activities as a problem solving effort (Fadhillah,
2018; Tor & Gordon, 2020).

The questioning indicator relates to students' courage to ask teachers or friends when
there is something they do not understand. Students who have curiosity skills will ask
questions at a higher level or level than before in order to solve problems that require logical
answers and can solve gaps in their minds. The more weighty the questions asked, shows
how deeply they understand the material. Apart from that, students can also be said to have
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curiosity when they are actively involved, such as asking questions, providing rebuttals, or
criticizing so that students are involved in problem solving (Handoyo, S. S., Iriani, T., &
Septiandini, 2019). S Students who have high curiosity will always be actively involved
during the learning process to increase their knowledge (Almulla, 2018; Haryanti et al., 2020;
Herwin & Nurhayati, 2021). This is different from students who have low curiosity, who tend
to be passive in class. The CIRC model can increase student activity in class because in the
learning process all students take part in group discussions. In accordance with the
advantages of the CIRC model, namely that it can increase student activity in the learning
process (Budiani, 2019; Hendi Ristanto et al., 2018). Apart from that, the socio-scientific
approach is open, where every student is given the freedom to argue, so students are not
afraid when their arguments are wrong (Gresch et al., 2013; Zeidler et al., 2019). Meanwhile,
the absorption indicator is curiosity which includes the ability to read, write, listen and
express opinions well. Students can be seen working together to read and find the main idea
then write the answers on sheets of paper. Meanwhile, the ability to listen and express
opinions can be seen when demonstrating the results of group work, students give their
opinions to each other in the form of questions, rebuttals, or open criticism, which is an
application of the socio-scientific approach, which means that each student is given the same
opportunity to argue.

During the learning process, curiosity is shown by students' enthusiasm in searching for
and collecting information related to problems. They seemed to be trying to find answers
from various sources, including textbooks, worksheet books, and textbooks prepared by
researchers. In the learning process, students are given a social problem (socio-scientific
issue) that is real and occurs in the community according to the learning material. Thus, it
makes students interested in learning more. In accordance with the opinion of Fatkul Jannah
et al.(2021) which states that curiosity increases when someone sees a Situation or
environment that is unique and attracts their attention.

The choice of a socio-scientific based CIRC learning model is very suitable for
increasing students' curiosity. Because the CIRC model is a cooperative model where
learning activities are carried out in groups that integrate reading and writing activities
(Behice, 2016). So by discussing it, of course, gives birth to differences of opinion according
to each person's point of view. And to solve problems by proving the truth can be done
through reading. In accordance with the opinion of Fadhillah's research (2018) which states
that the CIRC model involves discussion activities as a problem solving effort. Meanwhile,
the use of a socio-scientific approach examines facts, phenomena or events that occur in
society that are related to science. So students are familiar with the issues used in socio-
scientific issues because these issues are raised from events that occur in their environment.

Students' curiosity increased after implementing the socio-scientific based CIRC
learning model due to several factors. The first factor, the implementation of the CIRC
learning model causes students to be enthusiastic in discovering the material themselves. The
CIRC model integrates group discussion activities with a focus on reading and writing
activities. So as to foster interaction and cooperation between students. Through interaction
and collaboration between students during group discussions, individual and group needs can
be met that cannot be met alone without interaction between students. The formation of an
interaction creates motivation for students to learn from something they don't know yet.
Supported by the opinion that the higher the interaction created, the more students' learning
motivation will increase (Damayanti et al., 2021). Apart from that, learning using the class
discussion method is very effective for transferring knowledge, this is because students are
given the freedom to express ideas, ask questions, or provide feedback on the opinions
expressed (Cross et al., 2008).
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From the description above, it can be seen that there are differences between
experimental class and control class students. It can be concluded that classes that use the
socio-scientific based CIRC learning model are more effective in increasing the curiosity of
class VIII students at MTsN 6 Ponorogo compared to classes that do not use the socio-
scientific based CIRC learning model. So it is proven that the use of a socio-scientific based
CIRC model can increase curiosity.

CONCLUSION

Based on the results of the research that has been carried out, it can be obtained from
the independent sample t-test that there is a significant difference in curiosity between classes
that use the socio-scientific based CIRC learning model and those that do not use the socio-
scientific based CIRC model. The decision of the one tailed t test can be stated that the
curiosity of students in classes that use the socio-scientific based CIRC learning model is
better than the curiosity of students in classes that use the socio-scientific based non CIRC
model. The ANCOVA test shows that the socio-scientific based CIRC model is considered
more effective in increasing curiosity. So it can be concluded that the socio-scientific based
CIRC model is able to increase curiosity. The application of this model is able to make
students active in the classroom, such as actively asking questions, carrying out the process of
investigating a problem. Even though this research can be said to be successful in increasing
students' curiosity, the preparation process is not far from shortcomings and errors in the
preparation process. So there is great hope for future researchers to optimize their research
and make this research a reference source.
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