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ABSTRACT

Critical thinking is an important thing in building learners’ knowledge. Students who have these skills will be
able to solve problems effectively. This study examines the effect of science teaching materials based on the 5E
learning cycle integrated with local wisdom in terms of gender on students’ critical thinking skills. This quasi-
experimental research with a pre-test-post-test control group design was carried out at Madrasah Tsanawiyah.
Purposive sampling was used to select the research sample, including an experiment and a control group of equal
ability between male and female students. The data were analyzed using a t-test and N-gain test to determine the
improvement of critical thinking skills in both groups. The results showed that this teaching material affected
students’ critical thinking skills by the results of the t-test. The difference in the improvement of students’ critical
thinking skills is significant based on the result of N-gain and categorized as high. Students become more critical
in solving problems after study using 5E integrated by local wisdom. The result shows an impact of this teaching
material on first to fourth indicators of critical thinking skills. The fifth indicator is not affected by this teach-
ing material because of students’ weakness in elaborate the solution. There were also significant differences in
the improvement of male and female students’ critical thinking skills. One of them is that male students have a
quicker response and higher self-confidence than female students in solving the problems. Based on this result, we
conclude that applying science teaching material with 5E integrated by local wisdom positively affects students’
critical thinking skills.
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INTRODUCTION

Teachers have been encouraged to deliver
21st-century learning, including educating pupils
to be critical thinkers and problem solvers and
creative, innovative, communicative, and colla-
borative (ZivkoviL, 2016; Saleh, 2019). It is not
simple to meet international standards for teach-
er responsibilities as we approach the twenty-first
century. Teachers are required to be capable and
knowledgeable. Teachers are expected to be able
to teach a variety of subjects. (Glaze, 2018; Roch-
mawati, et al., 2019).
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Students need to have critical thinking
skills because they are needed to face the challen-
ges of the 21st century (Vieira & Tenreiro-Vieira,
2016; Wulandari et al., 2017; Purnami et al.,
2021). Students who have critical thinking skills
will solve problems more effectively (Saputra et
al., 2019; Wahidin & Romli, 2020). Critical thin-
king skills must be trained in students. As one of
the school level components at the school level,
teachers are responsible for equipping school
graduates with critical thinking skills (Liu et al.,
2014; Anazifa & Djukri, 2017).

Students’ critical thinking skills in Indone-
sia are low (Saputri & Rinanto, 2018; Zubaidah et
al., 2018). Saputra et al. (2019) revealed that stu-
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dents’ critical thinking is still low, seen from the
symptoms of problems that dominate the results
of observations during the science learning pro-
cess in the classroom. Symptoms of the problems
referred to include: (1) it is difficult for them to
work on high-level questions (C4-C6); (2) many
of them find it difficult to connect concepts and
problems; (3) some of them had difficulty expres-
sing their opinions during the discussion. Besides
that, Basri (2019) and Hadisaputra et al. (2020)
revealed that some students are passive when
working on group assignments, students have not
been proactive in raising problems in learning,
only a few students are involved in answering the
problems raised. As a result, students have not
been able to provide solutions to the problems
found. That condition can be used as an indicator
that students’ critical analysis skills are still low.
Some students are still familiar with using rote
and memory learning methods. It causes students
to quickly forget the information they have recei-
ved (Hadisaputra et al., 2020). The students’ low
critical thinking skills are closely related to the
weaknesses of the science learning process. Te-
achers have not designed learning tools by com-
bining learning approaches and models to help
students be active in the learning process (Hadisa-
putra et al., 2020; Ramdani et al., 2020a).

Based on the field studies conducted at
Public and Private Madrasah Tsanawiyah, one
problem is the availability of teaching materials
that have not facilitated and trained students to
learn independently. Furthermore, based on ob-
servations at school, teachers still use the Elec-
tronic Student Book (BSE), textbooks, reference
books, student worksheets, and modules, which
also have limitations. Based on the result con-
ducted by Irsyada (2016); Dani (2019) that the use
of language in BSE is too complicated, complex,
lacks content, less communicative pictures, the
question level is relatively low. As a result, stu-
dents struggle to grasp the concept. Furthermore,
as a science learning resource, the book does not
integrate environmental components into the ma-
terial content. Another consequence is that the
teacher cannot comprehend the learning process,
which includes local wisdom and thus cannot
integrate science learning with the culture of the
surrounding area. Students tend to wait for the
teacher to learn concepts, not to train students’
activeness and independence (Deswita & Hufti,
2018). Therefore, teaching materials such as stu-
dent textbooks must be made as varied as possible,
containing specific steps to make students active
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during learning activities. The teacher’s design of
teaching materials and the science learning mo-
del play a vital role in improving students’ critical
thinking skills.

Besides, various innovations in education
must be carried out correctly to foster an acade-
mic culture so that high quality can be obtained
(Dewi et al., 2021; Gunawan et al., 2021). One
alternative that must be done is selecting ap-
propriate teaching materials to help students be
active in the learning process and improve lear-
ning outcomes. The goal is that students get direct
experience from the learning process (Ramdani
et al., 2020a). The science teaching materials in-
tended are based on the 5E learning cycle integra-
ted with local wisdom. This teaching material is
developed following the stages of the 5E learning
model integrated with local wisdom. Based on se-
veral studies about 5E, which found that this mo-
del can improve students’ critical thinking skills
(Irhamna et al., 2017; Superni, 2018), it came out
that the students only familiar with basic prob-
lems. Local wisdom is an urge to be integrated
with this model to ensure that they can relate the
solution close to their environment.

The learning experience of each student is
different. Several things related to education and
learning experiences currently in the spotlight of
the world are about gender equality. Learning
outcomes between male and female students
have differences. The thinking process between
men and women is different (Izzati et al., 2019).
This statement is supported by Gunawan et al.
(2020a), which states that the thought processes
and thinking abilities between men and women
are different. Currently, most women have been
given the same opportunity to get an education as
men. However, how female students achieve their
goals in the learning process sometimes happens
without realizing it. The issue of differences in
the learning process of male and female students
in several regions in Indonesia (Izzati et al., 2019)
will provide a deep understanding of the differen-
ces in the development of students based on dif-
ferent genders.

Apart from low students’ critical thinking
skills, the availability of teaching materials that
are still minimal, and learning outcomes for male
and female students, there are other problems,
namely local wisdom. In the current era of glo-
balization, the State of Indonesia is faced with
problems that have shifted local cultural values
that should be maintained and preserved by the
younger generation, especially students, as agents
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of change (Andayani et al., 2020). The problem
must be resolved, and one way is through educa-
tion and learning. By combining scientific science
knowledge in schools with genuine science know-
ledge in the community (Gondwe & Longnecker,
2015; Dewi et al., 2017), students will care more
about the surrounding environment. The applica-
tion of learning like this can increase students’
understanding of scientific science concepts, and
learning becomes more meaningful (Sudarmin &
Samini, 2015).

In daily life, we constantly interact in the
local environment and culture. However, the po-
tential of the local culture has not been optimally
utilized by teachers in the learning process. Even
the values adopted by local communities full of
local wisdom are neglected in learning, including
science learning (Andayani et al., 2020). On the
other hand, globalization has shifted local cul-
tural values. The reality of this shift in cultural
values has resulted in neglected local cultural va-
lues. It is still rare for science learning to reveal
the cultural realities around students. The mate-
rial content taught has not been much integrated
with culture (Sudarmin et al., 2017; Ramdani et
al., 2020D).

Based on these problems, it is necessary to
innovate science learning by incorporating local
wisdom in the city of Mataram into teaching ma-
terials. Cimol and gendang beleq like dance forms
are forms of local wisdom typical of the city of
Mataram. There are many dances typical of the
city of Mataram with various movements on the
dancer’s body. From this dance phenomenon, it
can be studied in science material, especially the
human movement system. Movement by move-
ment of the dancer is one example that can be
related to the material of the human movement
system, namely bones, muscles, and joints in hu-
mans. Apart from that, other local wisdom rela-
ted to the motion system in animals and plants
is the typical animals and plants of Mataram
City, for example, nyale animals and examples for
plants, namely the kepundung plant.

Concerning these problems, it is necessary
to make improvements and renewal of learning
tools such as developing the quality of science
teaching materials relevant to the conditions of
students and the environment in which they are
learning. In connection with this problem, this
study aims to determine the effect of science te-
aching materials on the motion system material
based on the integrated 5E learning cycle local
wisdom in terms of gender on students’ critical
thinking skills.
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METHODS

According to Cash et al. (2016), this is
a quasi-experimental research with a pretest-
posttest control group design. The population
in this study was one hundred seventh-grade
students at Madrasah Tsanawiyah. The research
sample was taken using the purposive sampling
technique based on the level of student academic
ability. The pretest is carried out to select a samp-
le of women who have the same abilities as men.
Not all female students were sampled because it
was adjusted to the number of male students.

The sample size is 80 students, with 40 ma-
les and 40 female students. Students at Madrasah
Tsanawiyah have the characteristic of being un-
concerned about their surroundings. According
to Hadi and Subhani (2017), insufficient know-
ledge of the importance of environmental sustai-
nability is the cause of reduced and even loss of
one’s concern for the surrounding environment.
Furthermore, Hadi and Subhani (2017) stated
that this phenomenon causes environmental
problems that continue to occur and are prolon-
ged. Of course, this is inseparable from the old
human perspective on nature which considers na-
ture and its contents only to satisfy human needs
or interests without caring about its ecological
sustainability.

The experimental class and control class
each consisted of 2 classes. Students in experi-
mental classes 1 and 2 consisted of 40 people,
while students in control classes 1 and 2 also con-
sisted of 40 people. The experimental class and
control class consisted of 20 male and female
students. The experimental class learned using
science teaching materials based on the 5E lear-
ning cycle integrated with local wisdom, while the
control class learned using conventional teaching
materials. Conventional teaching materials are
in the form of textbooks and student worksheets

that have been provided at school. The lesson is
divided into five learning sessions, each lasting 90
minutes.

The data was collected through tests. The
critical thinking skills test arranged in the form of
an essay consists of 10 questions. The instrument
preparation stage includes compiling test specifi-
cations, writing test questions, reviewing and cor-
recting test questions, compiling assessment gui-
delines, and determining completeness criteria.
The implementation stage consists of conducting
a test, analyzing the answers to the questions, and
describing the test results. The critical thinking
skills test instrument is made based on indicators
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of critical thinking, referring to the indicators de-
veloped by Ennis (2011). Critical thinking indica-
tors consist of: (1) providing simple explanations;
(2) building basic skills; (3) concluding; (4) pro-
vide a further explanation; and (5) formulating a
strategy. Previously, the instrument was tested to
determine the validity, reliability, and difficulty
level of the questions using the Rasch Model app-
lication. The instrument was tested for validity,
reliability, and level of difficulty using the Rasch
Model (Sumintono & Widhiarso, 2014) with the
help of Ministep. This modeling makes the statis-
tical results more accurate in the analysis of the
results carried out.

Enhancement of students’ critical thinking
skills was determined from normalized gain sco-
res (Cheng et al., 2004) to avoid misinterpretation
of the improvement for each student. This study
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also examines the effect of treatment in the expe-
rimental and control classes based on the influen-
ce test using the t-test (Independent Sample t-test)
(De Winter, 2013), preceded by the prerequisite
test for normality and homogeneity. All statistical
tests were carried out at a 5% significance level.

RESULTS AND DISCUSSION

This study was conducted to find the effect
of science teaching material based on 5E integ-
rated with local wisdom toward critical thinking
skills. All instruments used in the experiment
were first tested for validity before being used in
the experiment. The validation process is carried
out using the Rasch Model (Sumintono & Wid-
hiarso, 2014). The results of the validation are
shown in Table 1.

Table 1. Results of Instruments Validity Test by Rasch Model

Question Number Outfit Pt. Measure Correlation Criteria
MNSQ ZSTD
1 1,52 1,9 0,57 Valid
2 0,43 -2,2 0,67 Valid
4 0,75 -1,1 0,52 Valid
3 0,61 -1,9 0,47 Valid
5 0,77 -1,1 0,72 Valid
6 0,74 -1,5 0,70 Valid
7 0,81 -1,0 0,65 Valid
8 1,31 1,7 0,40 Valid
9 1,49 2,3 0,38 Valid
10 1,39 1,8 0,13 Valid

After validation, the instrument’s reliabili-
ty was tested using Rasch Model K-R 20 (Cron-
bach Alpa) (Sumintono & Widhiarso, 2014). This
instrument was tested on 18 students who already

study the matter. The reliability value of the items
obtained was 0.81 with good criteria. The analy-
sis results are presented in Table 2.

Table 2. Result of Instrument Reliability Test by Rasch Model

Total Model Infit Outfit
Count  Measure

Score S.E MNSQ ZSTD MNSQ ZSTD
Mean 12.1 8.0 .01 51 .97 -1 1.01 .0
P.SD 4.8 .0 1.15 .04 .50 1.1 .56 1.1
S.SD 5.0 .0 1.18 .04 .52 1.1 .57 1.1
Max. 19.0 8.0 1.70 .60 1.95 1.8 2.26 1.9
Min. 4.0 8.0 -2.03 47 28 2.1 .30 -2.0
Real RMSE.55 True SD 1.01 SEPAR 1.82 Person Reliability 77
Model RMSE.51 True SD 1.03 SEPAR 2.03 Person Reliability .81

S.E of Person Mean = .28

Person RAW SCORE = TO - MEASURE CORRELATION = 1.00

CRONBACH ALPHA (KR-20) PERSON RAW SCORE “TEST” RELIABILITY = .81 SEM = 2.13
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After the validation and reliability test, the
instrument was being tested for their difficulty le-
vel. The test was conducted using the Rasch Mo-
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del (Sumintono & Widhiarso, 2014). The result is
shown in Table 3.

Table 3. The Rasch Model’s Analysis of Instrument Difficulty Level

Entry Total Total Measure Infit Outfit PTMeasural Exact Match Ltem
Number ~ Score ~ Count MNSQ ZSTD MNSQ ZSTD CORR EXP. OBS% EXP%
9 31 50 2.59 1.05 3 1.07 4 25 33 580 55.8 PG9
8 60 50 1.30 57 2.5 57 2.4 49 40 620 53.0 PG 8
10 87 50 44 1.12 8 111 7 42 42 460 389  PG10
6 89 50 38 82 1.2 80 1.2 64 42 380 38.1 PG6
7 97 50 14 72 2.0 70 2.0 48 Al 440 37.8 PG 7
5 103 50 -.04 1.23 1.4 1.24 1.4 28 40 300 36.2 PG5
4 120 50 -61 1.02 2 1.00 1 38 35 420 459 PG4
2 132 50 -1.16 1.44 1.6 1.26 9 .16 28 62.0 67.7 PG2
3 133 50 -1.21 1.33 1.3 1.18 .6 31 .28 66.0 68.6 PG3
1 141 50 -1.83 1.09 4 .98 1 25 21 86.0 84.5 PG 1
MEAN 993 50.0 .00 1.04 0 99 -1 534 52.7
PSD 33.0 0 1.24 26 14 22 1.2 15.6 15.6

The results obtained by question number
nine are in a higher difficulty level compared to
other questions. The logit value of this question is
2.59 in the difficult category. Besides that, the va-
lue of question number one is in the lowest diffi-
culty level with a logit value of -1.83. The higher
the value on the logit scale, the more complex the
problem is. It can also be seen based on the to-
tal score that the simpler the questions are, the
higher the total score on the questions.

After the instrument valid and reliable,
the instrument was used to determine the effect
of natural science teaching material based on 5E
integrated with local wisdom toward students’
critical thinking skills. The analysis of data was
conducted using the N-gain test and t-test. Based
on the result of the N-gain test, students’ critical
thinking skills were improved significantly in the
experimental class. The result is shown in Table
4.

Table 4. N-gain Score for Students’ Critical Thinking Skill

Average N-Gain Average Criteria
Class o
Pretest Post-test Score (%)
Experiment 56,25 96,87 82 High
Control 59,37 87,50 68 Medium
Average 75 High

Based on Table 4, the experimental class
gets 82 % of the N-gain score, which is categori-
zed as high criteria. Meanwhile, the control class
gets a medium score of N-gain. This result shows
that the natural science teaching material based
on 5E integrated with local wisdom improves stu-
dents’ critical thinking skills effectively.

The critical thinking skills test is arranged
in the form of an essay. The pretest and posttest
results of students’ critical thinking skills in the
experimental and control class are presented in
Table 5.

Table 5. Pretest and Posttest Critical Thinking Skills Data

The Highest Score Lowest Value Average SD
Class N Pre Post Pre Post Pre Post Pre  Post
Test test test test Test Test test Test
Experiment 40 56.25 96.87 40.62 75.00 46.87 86.71  3.78 1.03
Control 40 59.37 87.50 40.62 62.50 46.40 73.51 3.93 0.95
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Based on Table 5, it was identified that the
pretest average value of critical thinking skills in
the experimental class was the same as the cont-
rol class. This result shows that students’ initial
skills in the experimental and control classes are
relatively the same. The average posttest score of
the experimental class is higher than the control
class. Students in the experimental class are more
active in the learning process than students in the
control class. The data analyzed in the hypothesis
test were the pretest and posttest scores of stu-
dents’ critical thinking skills in experiment and
control classes. The results of the t-test were pre-
sented in Table 6.

Table 6. Summary of t-test Data for Students’
Critical Thinking Skills

Assessment Aspects t

0.52

Sig.
0.00

Teaching materials

Based on Table 6, the significant value of
the t-test is 0.00, which less than the significan-
ce level (0.05). This finding implies that using
natural science teaching materials based on the
5E learning cycle integrated with local wisdom
affects students’ critical thinking skills. Data ana-
lysis was carried out based on gender after asses-
sing the impact of teaching materials in experi-
mental and control classes. The analysis results
are presented in Table 7.

Table 7. Data on Critical Thinking Skills Based
on Gender

Test Criteria Men Women
Amount 40 40
Pretest ~ Average 48.90 44.84

Homogeneity 0.33
Hypothesis testing 0.60
Posttest  Average 89.22 84.22
Homogeneity 0.72
Hypothesis testing 0.001

Based on Table 7, it can be seen that the
posttest mean score of male students, both the ex-
perimental and control classes, got higher scores
than female students. The result means that male
students have higher critical thinking skills than
female students. After analyzing the data on stu-
dents’ critical thinking skills in terms of gender,
data analysis was carried out for each indicator
of critical thinking skills presented in Figure 1.
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0,002
0,001
‘4 0,001
0,009
0,001

o 1. Give a simple explanation
» 2. Build basic skills
» 3. Summing wp

4 Provide further explanation
» 5. Develop a Strategy

Figure 1. Critical Thinking Skills Indicator

The data in Figure 1 shows that the fifth
indicator of critical thinking skills, namely deve-
loping strategies, does not affect, while the first to
fourth critical thinking indicators show an effect
of using science teaching materials based on the
5E learning cycle integrated with local wisdom.
Students’ skills in developing strategies are consi-
dered lacking, or it can be said that students are
not familiar with strategy development activities
in the learning process.

The use of teaching materials in learning
can increase student motivation (Chin et al.,
2015). Lai et al. (2018) also emphasized that te-
aching materials have a significant influence and
role in teaching and learning activities. This result
shows that motivation can come from teaching
materials. The factors influencing student moti-
vation towards teaching materials are interest in
the subject matter, level of difficulty, relevance
to existing knowledge, and perceived usefulness
(Chen, 2019; Safaruddin et al., 2020). Therefore,
science teaching materials are helpful and positi-
vely affect students’ critical thinking skills (Per-
matasari et al., 2019).

Safaruddin et al. (2020) concluded that
the more teachers use visual and audio material
during learning, the better students will concent-
rate on the lesson. Furthermore, Yustiqvar et al.
(2019) said that images as visual material attract
students’ interest and attention. Natural science
teaching materials based on the 5E learning cycle
integrated with local wisdom present learning
materials more attractive and informative. This
material is intended to facilitate and increase stu-
dent interest in learning. The teaching materials
developed have been facilitated with indicators of
critical thinking skills so that students’ thinking
abilities can be trained.
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Learning science in schools will be easier
to understand if teachers pay attention to the
culture of students (Khusniati, 2017; Sudarmin
et al.,, 2017; Ramdani et al., 2020b). Teachers’
understanding of wisdom learning can make
science learning occur meaningfully so that te-
achers need understanding and combine actual
knowledge in society with scientific knowledge
in schools (Sudarmin et al., 2017; Dewi et al.,
2021). Integrating culture into learning is an es-
sential effort because school learning is suitable
for the 21st century, namely science learning with
a multicultural approach (Gunstone, 2014).

Because of this condition, the teacher’s
role is crucial, especially in developing science
teaching materials integrated with local wisdom
to improve students’ higher-order thinking skills.
Teaching materials delivered by a teacher should
instill students’ character education through the
culture and local wisdom around students who
are integrated with the concepts they are going
to learn so that students can think scientifically
about the phenomena encountered every day.
One way to integrate local wisdom-based lear-
ning is through making teaching materials based
on ethnoscience (Nurkhalisa & Ummayah, 2015).

Local wisdom referred to in this study is
rudat, cimol, gendang beleq, nyale, and kepundung,
which are associated with the material system of
motion in living things. Local wisdom is applied
in science learning by incorporating a culture
that is specific to the city of Mataram. Natural
science teaching materials integrated with local
wisdom are expected to help students find infor-
mation and translate from generation to genera-
tion the knowledge of motion systems in living
things. Rahayu and Sudarmin (2015) stated that
teaching materials based on local wisdom are an
assimilation of scientific knowledge and original
knowledge.

Through this teaching material, students
can easily understand the material discussed
and see examples of applying motion systems
in everyday life based on the rudat, gendang beleq,
and cimol events presented through pictures and
information in teaching materials. In addition,
pictures and information about the process of the
motion system in nyale and kepundung plants in
Mataram city are presented to motivate students
to study teaching materials which will have imp-
lications for increased achievement so that lear-
ning objectives are achieved.

Teaching materials can help create a good
quality of learning (Hartini et al., 2018). Teach-
ing materials in the learning process requires
students to learn independently (Yuliawati et
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al., 2013) to be actively involved in the learning
process. These activities ultimately affect student
achievement (Izzati et al., 2013), thus learning
quality will be better (Setyowati et al., 2013). In
addition, the integration of local wisdom in the
learning process supports good science learning
(Kumala & Setiawan, 2019; Sofyan et al., 2019).
This statement follows research results by Uge et
al. (2019) that science teaching materials based
on local wisdom can increase the effectiveness of
learning and student achievement (Nurcahyani et
al., 2021). Ethnic-based science learning guides
students in finding and building their knowled-
ge (Hairida, 2017; Hartini et al., 2018). Further-
more, learning based on local wisdom produces
more meaningful learning because the objects ob-
served are in the environment (Susilawati et al.,
2016).

Learning with science teaching materials
based on the 5 E learning cycle integrated with lo-
cal wisdom is a learning resource to help teachers
connect the material being taught with students’
real-world situations and its application in their
daily lives. Natural science teaching materials
based on the 5E learning cycle and local wisdom
aim to develop students’ caring character for the
environment, particularly in environmental prob-
lems, and shape behavior to participate in envi-
ronmental care. It will have a positive impact on
students’ critical thinking skills.

Higher-order thinking skills of students
at the junior high school level can be develo-
ped through science teaching materials (Yuliati,
2013). Integrated science teaching materials ar-
ranged with an inductive approach, where stu-
dents learn science by observing the phenomena
of everyday life, it turns out that it can arouse
students’ curiosity to study science more deeply.
Through several alternative experimental activi-
ties provided in teaching materials, students learn
science in an integrated manner. By studying
the case being studied, students simultaneously
examine the case through studies in physics, che-
mistry, and biology.

These results provide differences in the
thinking abilities of students who use integrated
science teaching materials compared to students
who use science teaching materials where the
teaching materials are separated (Yuliati, 2013).
The statement also supports that the analysis of
the concepts studied is carried out comprehen-
sively and relevant, which will train students to
think at a higher level (Gunawan et al., 2021).
Also, science teaching materials presented with
accurate and contextual problems will facilitate
the implementation of science learning (Selvia-
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niresa & Prabawanto, 2017). Besides, Kumalasari
et al. (2019) stated that integrated science teach-
ing materials ethnoscience effectively fosters stu-
dents’ critical thinking skills.

These results can be achieved because lear-
ning materials based on the 5E learning cycle in-
tegrated with local wisdom involve students acti-
vely in the learning process. Students are invited
to carry out demonstration activities, discussions,
or other activities in this learning model to open
students’ insights and foster a sense of student
curiosity. Student activities during the learning
process with learning materials based on the 5E
learning cycle integrated with local wisdom show
that students participate actively during the lear-
ning process.

The difference in the value of critical thin-
king skills between the experimental and control
classes is caused by students’ activities in the ex-
perimental class using science teaching materials
based on the 5E learning cycle integrated with lo-
cal wisdom. Cahyarini et al. (2016) revealed that
based on statistical analysis, there were significant
differences in students’ critical thinking between
students taught using conventional methods and
students taught using the 5E model. Furthermo-
re, Khasanah et al. (2017) stated differences in
student learning outcomes using teaching mate-
rials based on critical thinking skills in learning
with teaching materials at school. Teaching ma-
terials based on critical thinking skills are more
effective than teaching materials in schools.

Each word “E” from the 5E learning mo-
del is part of a process to help students experience
a learning sequence in connecting previous kno-
wledge with new concepts. This model consists
of engagement, exploration, explanation, elabo-
ration, and evaluation (Jack, 2017). The learning
cycle model has several advantages. Maskur et al.
(2019) revealed that one of the advantages of this
model is its ability to encourage students to be ac-
tive and think optimally to gain knowledge. The
5E learning model activity has a positive effect on
student involvement in learning: a) contributes
significantly to student learning and interest in
learning; b) helps students to develop their scien-
tific process skills; c) is easily applied in science
classes (Widodo et al., 2020). Student activeness
in this study is driven by integrating 5E learning
cycle teaching materials with local wisdom, such
as activities involving students exploring, explai-
ning, describing, and evaluating daily problems
presented in teaching materials.

This explanation is under the results of
previous research by Temel et al. (2012), which
explains that the learning cycle model significant-
ly increases higher-order thinking skills and lo-
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wer-level thinking skills. Hadisaputra et al. (2020)
also show that critical thinking skills can be deve-
loped through contextual learning. The statement
is in line with research by Herman and Dahlan
(2017), which states that there are differences
in the critical thinking skills of science between
students who take learning with the 5E learning
cycle model and students who take learning with
conventional models. The 5E learning model po-
sitively affects student learning outcomes (Nasir
et al., 2015; Sari et al., 2019).

Based on the results of the t-test per indi-
cator of critical thinking skills, it is known that
the first to fourth indicators are influenced by the
use of science teaching materials based on the 5E
learning cycle integrated with local wisdom. This
statement is evidenced by the significance value
of the four indicators, which is smaller than the
error rate. In comparison, the fifth indicator gets a
significant value greater than the error rate, which
means that there is no effect on using science te-
aching materials based on the 5E learning cycle
integrated with local wisdom. The reason is that
students in the experimental and control classes
have difficulty developing strategies where many
students are accustomed to learning by only re-
ceiving information from the teacher. When fa-
ced with developing problem-solving strategies,
most students experience difficulties. The role of
the teacher still rarely trains students to formulate
strategies. Therefore the ability of students to de-
velop strategies is still lacking.

Luzyawati (2017) stated that one of the
factors that affect critical thinking skills is the
interaction between teachers and students. The
fifth indicator of critical thinking skills does not
affect because when students are given the task
to develop new strategies, they only rely on the
strategies available in teaching materials without
developing new strategies. Feyzioglu and Ergin
(2012) and Dasdemir (2016) stated that one of
the weaknesses of the 5E learning model is that
students who are accustomed to learning by only
receiving information from the teacher have diffi-
culty if required to think for themselves.

Each student can only develop the strate-
gy as stated in the teaching material, but if they
are faced with a problem that requires them to
develop new strategies, some students still have
difficulties. Test results also support the results
of these observations. Students’ answers have
not responded correctly to the assumptions or
information provided and have not developed
new strategies to solve problems. The statement
is evidenced by the test results where they used
inappropriate strategies.
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Learning in the control class using con-
ventional teaching materials tends to be teacher-
centered, meaning that the teacher’s role is the
most dominant in the learning process. In lear-
ning using conventional teaching materials, the
teacher presents information step by step, while
students only pay attention and accept what the
teacher says. The teacher tells students what they
should learn or read, which results in students’
minds not developing correctly. Learning out-
comes like this result in students only remembe-
ring the subject matter delivered by the teacher,
but students do not understand the use of the
concept is being studied. According to Mardian-
to (2014), the weaknesses of the conventional
model are the following: (a) the material that stu-
dents can master is limited to what the teacher
has mastered; (b) learning that is not accompa-
nied by demonstrations can result in errors in stu-
dent understanding; (c) teachers who are not able
to speak well are often considered boring by the
students; (d) through conventional learning it is
complicated to know whether all students have
understood; (e) the lecture model cannot provide
an opportunity to discuss problem-solving so that
the knowledge absorption process is less sharp.

Learning with conventional models and
materials involves much one-way communicati-
on, making it difficult for teachers to get feedback
on student understanding. Teachers dictate infor-
mation, and students only pay attention and take
notes, so students are not used to expressing ide-
as and solving real-life problems. The statement
is the following research conducted by Suratno
(2011), which states that thinking skills cannot
emerge without treatment and only focus on met-
hods dominated by lecture methods. Nisa et al.
(2018) stated that thinking skills do not appear by
themselves in learning.

This study also provides a general descrip-
tion of differences in critical thinking skills bet-
ween male and female students, where the results
obtained indicate that the male students’ scores
are higher than female students. The result is in
line with Gunawan et al. (2020a; 2020b), which
states that male students’ thinking abilities get
higher scores than female students. The interest
of male students when learning to use teaching
materials in this study is increasing. Meanwhile,
female students’ interest in learning is lower than
male students. One study showed that female stu-
dents were more influenced by the teachers they
chose as their role models and showed high le-
vels of intrinsic motivation (Christophersen et al.,
2015).
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Before learning begins, the teacher exp-
lains how to learn using science teaching mate-
rials based on the 5E learning cycle integrated
with local wisdom. When learning takes place,
female students often ask how to solve the prob-
lems contained in the teaching material for fear
of answering the wrong answer. However, male
students quickly solve the problems contained in
the teaching materials directly. Also, observations
during learning show that male students comple-
te a series of lessons with teaching materials fas-
ter than female students. The result is in line with
Gunawan et al. (2020a) research, which stated
those female students have a low interest in lear-
ning. The reason is that they are not accustomed
to learning using developed media, in contrast
to male students who are more enthusiastic and
have a high spirit and motivation to learn to use
media.

An interesting finding from this study is
those female students are less able to solve prob-
lems that require an explanation of concepts.
Based on these data, female students have lower
mastery of concepts than male students. Therefo-
re, they cannot solve problems that require analy-
sis. This finding is different from other research,
which states that conceptual mastery does not af-
fect students in solving problems (Broman & Par-
chmann, 2014). On conceptual problems, female
students lack self-confidence, in contrast to male
students. Male students tend to review the solu-
tions to the problems they provide in teaching
materials. It happens because they have confiden-
ce in the solutions given (Gulacar et al., 2013).
The study results also look attractive from the
factors that cause these differences because most
students’ parents’ culture comes from the school
environment still views that women do not need
higher education so that it affects their enthusi-
asm for learning. The evidence that some female
students drop out of school due to a lack of lear-
ning enthusiasm or get married early supported
the fact. Girls should marry between the ages of
18 and 20, according to local custom. Furthermo-
re, education is only a formality for the people
there, so many children are uneducated and run a
gold medal business.

CONCLUSION

Using science teaching materials based on
the 5E learning cycle integrated with local wis-
dom positively affects students’ critical thinking
skills. The conclusion is shown by the N-gain sco-
re of the experimental class, which is higher than
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the control class. The t-test showed a difference
in critical thinking skills from both classes. There
were also significant differences in the improve-
ment of male and female students’ critical thin-
king skills. In both classes, male students have
better critical thinking skills than female students.
Furthermore, male students in the experimental
class performed better than those in the control
class.
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