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ABSTRACT

This study aimed to analyze scientific literacy skills in terms of  gender using discovery model science teaching 
materials assisted by PhET simulation. This study is a one-group pretest and posttest design and an experimen-
tal. This research was conducted at MTs Hidayatullah Mataram in class IXA students in three meetings for 80 
minutes each. The material used is static electricity which consists of  five sub materials, namely static electricity, 
atoms, electric charge, Coulomb’s law, and electroscope. The collection method of  the scientific literacy test is in 
the form of  multiple-choice with the indicators of  being to explain scientific phenomena, scientific discoveries, 
and statements, and use scientific data and evidence. Prior to use, a feasibility test was carried out. The results of  
the item analysis show that people have a good level of  adjustment, reliability, and difficulty level. The research 
found that: (1) female and male students had different scientific literacy skills, where the scientific literacy skill 
of  female students was higher (80) than male students (77.95); (2) there were three sub-materials dominated by 
female students, namely the sub-materials of  electrical charge, Coulomb’s Law, and electroscope; (3) there are 
two sub-materials of  static electricity which are dominated by male students, namely the sub-materials of  static 
electricity and atoms; (4) in the average percentage of  the indicator of  explaining phenomena scientifically and 
interpreting data and evidence scientifically, female students are higher than male students; and (5) the average 
percentage of  evaluating and designing scientific statements is higher for male students than female students. Sug-
gestions for teachers are to pay attention to the roles of  female and male students in the learning process so that 
the abilities of  female and male students are not much different.
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INTRODUCTION
 
21st century skills are a critical topic to 

be discussed in the world of  education (Chalki-
adaki, 2018) because it is closely related to the 
development of  science and technology (Handa-
jani et al., 2018). Digital learners and free thin-
kers are characteristics of  21st century learners. 
The main objective of  these 21st century skills is 
to prepare students to solve complex problems 

related to competitive and technology-intensive 
daily life (Anagün, 2018; Çevik & Şentürk, 2019). 
Van Laar et al. (2019) stated that education ex-
pectations, which are more centered on innova-
tive and critical approaches to problem-solving 
and decision-making, follow the development of  
21st century abilities. It is anticipated that 21st-
century education will develop human resources 
who possess various 21st century competencies, 
including scientific literacy (Menggo et al., 2019; 
Rios et al., 2022).
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In 1958, De Paul Hard Hurd, McCurry, 
and the Rockefeller Brothers Pund presented 
scientific literacy (Khaeroningtyas et al., 2016). 
Paul De Hard Hurd first proposed scientific lite-
racy as an objective for science education (Naga-
numa, 2017; Valladares, 2021). Scientific literacy 
is the capacity for students to utilize their kno-
wledge of  science to formulate hypotheses, draw 
inferences, and come to judgments about their 
problems in light of  the data that has been gat-
hered (Widiyanti et al., 2015; Mm et al., 2020; 
Effendi et al., 2021). Scientific literacy relates 
to students' creative thinking skills (Bahtiar & 
Ibrahim, 2022). Students with scientific literacy 
skills can understand the concepts, principles, 

and theories that form the basis of  scientific thin-
king  (économiques, 2019; Ke et al., 2021). The 
emphasis on scientific literacy in learning aims 
to develop students' competence in constructing 
scientific knowledge using the scientific method 
(Liu et al., 2022). 

Based on the Program for International 
Student Assessment (PISA) report, in 2018, In-
donesia ranked 396. This shows that the results 
obtained by Indonesian students are far below 
the OECD average and experienced a significant 
decline, from 403 to 396  (Schleicher, 2018). The 
results of  the PISA report are presented in Figure 
1 below.

 Figure 1 shows that for the field of  science, 
competency level 1a refers to students' ability to 
use general materials and procedural knowledge 
to recognize or distinguish explanations of  simp-
le scientific phenomena. In OECD countries, 
15.7% of  students have a competency level of  1a, 
and only 5.5% score below. In Indonesia, 35% of  
students are still in the competency group level 1a 
and 17% at lower levels. One factor contributing 
to Indonesian students' low levels of  scientific li-
teracy is their inability to read and interpret infor-
mation presented to them in the form of  tables, 
graphs, charts, and other introductions (Pujawan 
et al., 2022); students understand science as a 
theory so that it is still difficult to apply scientific 
concepts and scientific facts (Lestari et al., 2019; 
Rahayu et al., 2022); the level of  students' under-
standing of  the nature of  science which includes 
is still low (Wei & Lin, 2022). 

The results of  the 2022 Indonesian Mad-
rasah Competency Assessment (AKMI) as a me-
asuring tool for diagnosing students' strengths and 
weaknesses in scientific literacy, which consists 
of  five stages, show that the results are as follows: 
(1) need intervention (66%), (2) basic (25%), (3) 
competent (1%), and (4) skilled and (5) need to 
be creative, each of  which has not reached 1% 
(Zainiyati & Suyitno, 2022; Widhiarso & Ridho, 
2022). Meanwhile, there are 19 provinces whose 
scientific literacy index is still below the national 

Figure 1. Indonesian Students' Scientific Literacy Results

average, one of  which is madrasah students in 
West Nusa Tenggara. The low value of  scientific 
literacy obtained by Indonesia at PISA 2018 and 
AKMI 2022 was also due to problems in teaching 
science in Indonesia (Putri et al., 2021). To raise 
the standard of  Indonesian education, scientific 
literacy needs to get significant consideration and 
be addressed as soon as possible (Jeong et al., 
2021).

Using appropriate teaching materials in 
science teaching is one strategy that helps stu-
dents to develop their scientific literacy. Science 
learning provides opportunities for students to 
gain hands-on experience to increase their st-
rength to accept, store, and apply the concepts 
learned (Lamb et al., 2018; Kızılaslan et al., 
2019). In essence, scientific processes, attitudes, 
and products serve as the foundation for science 
(Yaşar, 2017;  Ozdem-Yilmaz & Bilican, 2020). 
Student involvement in science learning is shown 
in several science activities, such as observing, 
analyzing data, discussing, and presenting the re-
sults of  observations (Margunayasa et al., 2019; 
Hussein et al., 2019). These conditions must be 
followed by learning that can meet the demands 
of  the 21st century (Inkinen et al., 2020). One of  
the learning models that follows the demands of  
the 21st century is the discovery learning model 
(Bahtiar et al., 2022).
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The discovery learning model is one of  
the learning models that can facilitate students in 
the concept discovery process (Gunawan et al., 
2021; Ilahi et al., 2022). The discovery learning 
model emphasizes the discovery of  concepts and 
or principles that are not yet owned by students 
(Ritonga, 2021). Through the discovery learning 
model, students are familiar with the scientific 
method and have the ability to think critically 
and analytically (Serevina & Luthfi, 2021). The 
main goal of  the discovery learning model is to 
increase students' understanding of  knowledge 
construction through scaffolding, symbolic rep-
resentation, and discovery (Ozdem-Yilmaz & 
Bilican, 2020). Research on the application of  
the discovery learning model conducted by Pur-
waningsih et al. (2020), Widoretno & Dwiastuti 
(2019), and Ristanto et al. (2022) showed that the 
discovery learning model could improve students' 
problem solving and critical thinking skills. The 
application of  the discovery learning model in 
science learning must be accompanied by lear-
ning media that support the investigations (van 
Joolingen et al., 2005). 

Learning media that facilitate students' 
learning process is very important (Muhammad, 
2020; Winarni et al., 2020). One of  the learning 
media that can be used is the PhET simulation. 
The College of  Colorado Boulder's simulation 
experts developed the website-based simulati-
on known as PhET Simulation to help students 
learn through simulated learning (Najib et al., 
2022; Ben Ouahi et al., 2022). This PhET simula-
tion was created in Java or Flash to enable direct 
website use with a specific web browser (Eichler, 
2022; Qu et al., 2022). PhET Simulation in lear-
ning encourages students’ interests to make direct 
observations (Rahmawati et al., 2022; Watson et 
al., 2020; Herrington et al., 2022).

Research conducted by Habibi et al. (2020), 
Eveline et al. (2019), Oktaviana et al. (2020), and 
Kamila & Rahmawati (2021) on the application 
of  PhET Simulation media in science learning 
has a positive impact on improving the ability of  
students to critical thinking skills, mastery of  con-
cepts, problem-solving, and representation skills.

Therefore, this study aims to analyze stu-
dents' scientific literacy skills regarding gender 
after using discovery learning model teaching 
materials assisted by PhET simulation. There 
were four main reasons for conducting this study. 
First, when it comes to analyzing data presented 
in tables, diagrams, graphs, and other formats, 
students find it difficult. Second, the combinati-
on of  variables in this study, especially in science 
learning, has never been done. Third, research on 

students' scientific literacy skills regarding gender 
only presents research data descriptively. Fourth, 
gender research needs to be done so that teachers 
understand the different roles between males and 
females. Through gender recognition, teachers 
can teach students according to their respective 
roles.

METHODS

This research is experimental. Quasi-
experimental research is experimental research 
that can be applied to only one group, which is 
the experimental class, without any comparison 
group or control group (Sugiyono, 2020). This 
study used a one-group pretest-posttest design as 
its method of  investigation. This research design 
is presented in the form of  the following Table 1.

Table 1. Desain One Group Pretest-Posttest

Pretest Treatment Post-test

O
1

X O
2

The population used in this study were all 
students of  class IXA MTs Hidayatullah Mata-
ram. The research sample is part of  the populati-
on. The sampling technique used was purposive 
sampling. This means that the sample was taken 
for specific considerations. The consideration 
in question is because the characteristics of  the 
sample follow the study’s objectives, the students’ 
abilities are the same, and the criteria used are 
classes with male and female students, so the re-
search sample is 30 students in class IX-A.

This research was conducted from October 
2021 to April 2022 at MTs Hidayatullah Mata-
ram. The timing of  this research is right in the 
even semester of  the 2021/2022 academic year. 
This research was conducted in three stages. The 
first stage is the research preparation stage. At 
this stage, several things were carried out, such 
as preparing research designs, studying literatu-
re, observing the school environment where the 
research was carried out, namely at MTs Hida-
yatullah Mataram, developing discovery-based 
learning tools assisted by PhET simulations, 
preparing PhET simulations, and making instru-
ment content outlines and answers to instrument 
questions of  students’ scientific literacy.

The second stage is the implementation 
stage. At this stage, several things were done, na-
mely validating the instrument for scientific lite-
racy questions to students who have studied sta-
tic electricity, conducting a pretest to the selected 
class as the research sample, and conducting 
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learning using discovery learning tools assisted 
by PhET simulation, which has been developed 
for five meetings, and then conducting a posttest.

The third stage is the final stage of  
the research. At this stage, there are several 

things to do, including analyzing research 
data obtained during the study, presenting 
and discussing research results, and making 
conclusions. This research was conducted in 
stages, as presented in Table 2.

Table 2. Research Procedure

No. Stages Activity

1. Stages of  Research Preparation Research design

Study of  literature

Observing the school environment

Develop science teaching materials for the Discovery 
Learning model

Preparing PhET Simulation media

Making scientific literacy questions

2. Stages of  Research Implementa-
tion

Validate the instrument on Science Literacy

Carry out pretest

Carry out learning using science teaching materials. The 
PhET Simulation-assisted Discovery learning model

Carry out posttest

3. Final Stages of  Research Perform data processing and analysis

Make a discussion of  the research results

Making research conclusions

The research tool is a measurement devi-
ce for the observed natural and social processes. 
From this understanding, it can be understood 
that an instrument is a tool used by researchers 
in using data collection methods systematically 

and more efficiently. The instrument that the re-
searcher used in this study was a multiple-choice 
scientific literacy test with 15 questions. The fol-
lowing Table 3 is a content outline of  scientific 
literacy questions.

Table 3. Content Outline of  Science Literacy Questions

No. Sub Material Scientific Literacy Indicaor No. Item

1. Static Electricity Explaining phenomena scientifically Q1

Evaluating and designing scientific statements Q2

Interpret data and evidence scientifically Q3

2. Atom Explaining phenomena scientifically Q4

Evaluating and designing scientific statements Q5

Interpret data and evidence scientifically Q6

3. Electrical charge Explaining phenomena scientifically Q7

Evaluating and designing scientific statements Q8

Interpret data and evidence scientifically Q9

4. Coulomb’s Law Explaining phenomena scientifically Q10

Evaluating and designing scientific statements Q11

Interpret data and evidence scientifically Q12

5. Electroscope Explaining phenomena scientifically Q13

Evaluating and designing scientific statements Q14

Interpret data and evidence scientifically Q15
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Data analysis is one of  the final stages of  
the research process. Data analysis in this study 
consisted of  instrument analysis and analysis of  
scientific literacy skills. Analysis of  the data in 
this study used the Rash model. Rash modeling 
is used to analyze the instrument and students’ 
scientific literacy skills (Alagumalai et al., 2005) 
with the following equation.

     

RESULTS AND DISCUSSION

This study aims to analyze students’ 
scientific literacy skills using the PhET simu-

lation-assisted discovery learning model after 
using science teaching materials. The topic of  
static electricity was the focus of  this study. The 
following is a description of  the research and 
discussion’s findings. Scientific literacy questi-
ons were analyzed before the implementation of  
learning was carried out. An instrument analysis 
was conducted to assess the questions’ validity, 
reliability, and difficulty. The following Figure 2 
shows the outcomes of  the instrument analysis 
for the items’ level of  appropriateness. Boone et 
al. (2013)  and Bond et al. (2015) claim that the 
point measure correlation, outfit z-standard, and 
the value of  outfit means-square are the metrics 
utilized to gauge an item’s level of  fit. If  the items 
in the three criteria are not met, they are certainly 
not good enough, so they need to be improved. 

Figure 2. Output Item Fit 

In the output Figure 2 above, it can be seen 
that the questions Q2, Q12, Q9, and Q4 only do 
not meet one criterion, so there are no items that 

need to be changed or replaced. The following Fi-
gures 3 show the reliability analysis findings.

Figure 3. Output Reliability

Figure 3 above demonstrates that the value 
of  acquired item reliability is 0.82, whereas the 
value of  achieved person reliability is 0.70. This 
indicates that the consistency of  students’ ans-
wers in solving scientific literacy questions accor-
ding to their difficulty level is sufficient. However, 

the quality of  the items used as data collection 
instruments for students’ scientific literacy on sta-
tic electricity is in good quality. Figure 4 below 
shows the findings of  examining the questions’ 
degree of  difficulty.



Bahtiar, Ibrahim, Maimun / JPII 11 (3) (2022) 371-386376

Figure 4. Output Item Difficulty Level

Characteristics of  scientific literacy questi-
ons were analyzed based on item response theo-
ry with help from the Winstep program and the 
Rasch model. Based on the Rasch (1PL) model, 
the characteristic of  the items that can be seen is 
the level of  difficulty of  the items. The criteria for 
the level of  difficulty of  the items are divided into 
five categories: very easy, easy, medium, difficult, 
and very difficult. Based on Figure 4 above, it is 

known that the level of  difficulty of  the questi-
ons varies. This can be seen from the various Me-
asure values in Figure 4. The questions from the 
easiest to the most difficult are Q2, Q8, Q6, Q7, 
Q11, Q1, Q14, Q5, Q12, Q3, Q10, Q9, Q4, Q13, 
and Q15. The difficulty level of  the items in the 
very easy criteria is 5 items (33.33%). Analysis of  
scientific literacy questions can also be seen from 
the following test information function graph.

Figure 5. Test Information Function

Figure 5 above shows the measurement 
information obtained from the scientific literacy 
question instrument on static electricity material. 
The x-axis shows the level of  students’ ability to 
do the given test, while the y-axis shows the value 
of  the information function. Based on the figure, 
the information obtained by the measurement is 
very high at the medium ability level. So that the 
development of  the instrument for scientific lite-
racy questions for students with static electricity 
is suitable if  it is used for students with moderate 
abilities.

After testing the instrument and getting the 
results suitable for use in research, the next sta-
ge is the research implementation stage. At the 
implementation stage of  this research, the resear-
cher first conducted a pretest on the students who 
were selected as research samples. The pretest 
was conducted to determine the students’ initial 
abilities related to scientific literacy. The results 
of  the students’ pretest analysis are presented in 
the following Figure 6.
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Figure 6. Person-Item Map Pretest

Based on the data obtained through 
Wright’s map in Figure 6 above, we can observe 
the distribution of  students’ abilities in answering 
each scientific literacy question. The distribution 
of  students’ abilities was analyzed based on the 
logit measure value. The average logit value is 
always set at 0.0, which is the standard for the 
difficulty level of  the questions and the standard 
for student abilities. Students 04M, 07F, and 
011F have the highest literacy ability level with 
a logit measure value of  +0.79. However, they 
were unable to answer questions Q9, Q13, and 
Q15 which had the highest logit value. Students 
below 0.00 logit are included in the category of  
students with abilities below the average standard 
level of  problem difficulty. Based on the Wright 
map image above, it can be seen that as many as 

17 students have below-average scientific literacy 
skills. In addition, there are also two students, na-
mely 17F and 28F, who are in the outlier’s cate-
gory (below the T scale of  questions) or students 
who have low abilities from the lowest difficulty 
of  the questions (Q2). The low ability of  scienti-
fic literacy in students is because students have 
not received complete static electricity material. 
Savitri et al. (2021) and Alatas & Fauziah (2020) 
stated that the low pretest results of  students’ 
scientific literacy skills were due to the previously 
not student-centered learning process.

The scalogram in Figure 7 below, represen-
ting the distribution of  the students’ pretest ans-
wers, can also be used to gauge a student’s profi-
ciency in scientific literacy. 
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Figure 7. Guttman Scalogram of  Responses

Distribution of  students’ pretest answers 
shown in Figure 7 above shows that the 9F and 
25M students, in addition to not being careful 
(cannot do the easiest questions, item Q2; can 
work on difficult questions (Q13). This indicates 
a lucky guess. In addition, the picture above also 

shows that students are 03F, 13F, and 18M; 14F 
and 19F; and 21M and 26M have the same ans-
wer distribution pattern. This indicates the occur-
rence of  mutual cheating. In addition to numbers, 
information on students’ scientific literacy skills 
is also presented in Figure 8.

Figure 8. Person DIF Plot Pretest
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Figure 8 shows that there are no appreciab-
le disparities in the levels of  scientific literacy bet-
ween male and female pupils. The logit measure 
value obtained by male and female students is al-
most the same. The picture shows a curve close to 
the upper limit as in questions Q13 and Q15, in-
dicating that the questions can be solved by both 
male and female students.

Based on the description above, it is known 
that students still have limited scientific literacy 
skills. Students’ initial scientific literacy is still 
low, and both female and male students still find 
it challenging to answer difficult questions. This 
can be seen from most students’ abilities spread 
below 0.0 logit. In addition, the pattern of  ans-
wers given by students is almost the same. This 
indicates that students cooperated more at the 
time of  the test in solving the given scientific li-
teracy questions. This is done by students becau-

se they are not used to solving scientific literacy 
questions even though they are in the form of  
multiple choice.

After the pretest, students were taught to 
use discovery model teaching materials assisted 
by PhET simulation. This learning is carried out 
in three meetings, where each meeting lasts for 
80 minutes of  the teaching and learning process. 
During the learning process, it was seen that stu-
dents were enthusiastic in learning. Students see-
med interested in the PhET media used. In addi-
tion, students are also serious in completing the 
experiments given in the form of  student work-
sheets. After the teaching and learning process 
using discovery model teaching materials assisted 
by PhET simulation, the researchers conducted a 
final test to measure the students’ final abilities. 
Figure 9 below displays the findings from the eva-
luation of  students’ posttest.

Figure 9. Person-Item Map Posttest

Based on Figure 9 above, it is known that 
students may grasp the provided scientific literacy 
questions under these circumstances. This can be 
seen from all student abilities spread over 0.0 lo-
git. Students 22F and 26M have the highest levels 

of  scientific literacy, whereas students 07F and 
15M have average levels of  scientific literacy. The 
skills of  scientific literacy are also demonstrated 
in Figure 10.
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Figure 10. Person DIF Plot Posttest

We can assess the students’ performance 
on each question’s items based on the graph in 
Figure 10. The questions about static electricity, 
atoms, and electric charge (Q1, Q6, and Q7) are 
the ones that are the simplest for both male and 
female students to answer. These questions were 
easier for female students to answer than boys. 
Both groups of  students have scientific literacy 
skills above 0.0 logit or higher than the average 
problem difficulty level. The question that has 
the largest logit is item Q15 about electroscopes. 

However, most of  the female and male students 
could answer this question. Differences in the 
scientific literacy skill of  male and female stu-
dents also occur in other questions. On questions 
Q1, Q3, Q4, Q5, Q6, Q8, and Q11, female stu-
dents’ aptitude is higher than male students.

Analysis was also conducted to determi-
ne students’ scientific literacy skills based on the 
static electricity sub-material. The following bar 
figure displays the average level of  scientific lite-
racy skills attained by students of  both genders.

Figure 11. Comparison of  Students’ Literacy Skills Based on Sub Material

Figure 11 shows how the aptitude of  male 
and female students for each static electricity sub-
material varies. However, the difference is not too 
big. In the static electricity sub-material and ato-
mic sub-material, male students are higher than 
female students. This is because in the learning 
process using discovery model teaching materials 
assisted by PhET simulation, male students are 

more active and enthusiastic than female stu-
dents. In addition, male students were more likely 
to try new things in PhET simulations than fema-
le students, who were more focused on what was 
instructed on student worksheets. The illustration 
of  the PhET simulation used in static electricity 
can be seen in Figure 12a.
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Figure 12a. PhET Simulation of  Static and Atomic Electricity Sub-Material

Figure 12a shows a PhET simulation rela-
ted to static electricity. Balloons and Static Elect-
ricity is one of  the simulations containing much 
static electricity content related to positive and 
negative charges (Ajredini et al., 2017). The Bal-
loons and Static Electricity simulation permits 
students to adaptably investigate static electricity 

(Lewis, 2018). Concepts include the exchange of  
charge, acceptance, fascination, repugnance, and 
establishing. In addition, the illustration of  the 
PhET simulation used is atomic sub-materials. 
The illustration can be seen in the following Fi-
gure 12b.

Figure 12b. PhET Simulation of  Static and Atomic Electricity Sub-Material

Figure 12b shows a PhET simulation rela-
ted to static electricity and atoms. The figure ex-
plains the concept of  two neutral objects rubbing 
against each other there will be displacements 
based on the object’s electron affinity. In the sub-
material of  electric charge, Coulomb’s Law, and 
electroscope, the average percentage of  female 
students was higher than that of  male students. 
This is because female students are able to ope-

rate with the maximum PhET simulation given. 
In Charges and Fields, students explore electros-
tatics as they arrange positive and negative char-
ge space and observe the resulting electric field, 
voltage, and equipotential lines. An illustration of  
PhET Simulation of  Sub material Electric Char-
ge and Coulomb’s Law can be seen in Figure 13 
below.

Figure 13. PhET Simulation of  Sub-Material Electric Charge and Coulomb’s Law
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In addition to examining students’ scien-
tific literacy skills based on the sub-materials, a 

study of  their skills based on the indicators was 
also done. Figure 14 is associated with it.

Figure 14. Comparison of  Students’ Science Literacy Skills Based on Indicators

Based on Figure 14, it is known that female 
students have a greater level of  scientific literacy 
than male students have in terms of  indicators 
of  scientifically understanding phenomena and 
scientifically evaluating facts and evidence. This 
shows that female students understand better to 
apply scientific knowledge in situations given in 
the form of  questions. Female students are also 
better at describing or interpreting phenomena 
scientifically. In addition, female students are 
also better at identifying the assumptions, eviden-
ce, and reasons behind the conclusions drawn.

However, on the indicators of  evaluating 
and designing scientific statements, the ability of  
male students is higher than that of  female stu-

dents. This indicates that male students under-
stand better about describing and evaluating the 
methods used in solving problems and can propo-
se a method of  investigation. The findings of  this 
study are consistent with studies done by Susong-
ko et al. (2021), which suggested that in science 
learning, female students need to be given furt-
her training in the ability to evaluate and design 
scientific statements, while male students need 
further training in explaining phenomena scien-
tifically and interpret data and evidence scientifi-
cally. In general, students’ scientific literacy skills 
after using discovery model teaching materials 
assisted by PhET simulation are presented in the 
following Figure 15.

Figure 15. Comparison of  Students’ Literacy Skills Based on Gender

In general, Figure 15 demonstrates that 
female students have a better scientific literacy 
level than male students. Female students score 
on average at 80.00%, and male students sco-
re at 77.95% for scientific literacy. Based on the 
findings that have been stated, the authors re-
commend adding student-centered collaborative 

learning activities. Students can be grouped hete-
rogeneously with the aim that male students can 
be helped by female students who tend to master 
certain parts of  the concept more easily. On the 
other hand, some parts of  the concept are easier 
for males to understand. Concepts that are easily 
understood by male students are static electricity 



383
Bahtiar, Ibrahim, Maimun / JPII 11 (3) (2022) 371-386

sub-material and atomic sub-material. The high 
average percentage obtained by male students is 
because male students are more active in trying 
new things in this sub-material PhET simulation. 
This is in line with research conducted by  Mukti 
et al. (2019) and Pramuda et al. (2019) that con-
cluded that the scientific literacy skill of  female 
students was higher than that of  male students. 
Female students have high scientific literacy skills 
because female students are easier to work with 
and involve themselves in activities in the class-
room (Queiruga-Dios et al., 2020). Female stu-
dents are also more interested in learning than 
boys (Stoet & Geary, 2018). Another study also 
found that female students were less likely to be 
bullied than boys, which made female students 
more enthusiastic about learning (Haegele et al., 
2018). 

Female and male students’ high scientific 
literacy skill is due to the use of  discovery model 
teaching materials. Discovery teaching materials 
are one of  the teaching materials that can create 
a student-centered learning atmosphere (Rosen 
et al., 2021; Rizki et al., 2021). The development 
of  discovery model science teaching materials 
aims for students to find out for themselves what 
is being researched based on the worksheets pro-
vided (Ellizar et al., 2018; Munthe et al., 2019). 
Apart from the discovery model, Satria and He-
rumurti (2021) stated that the media also plays 
an essential role in the learning process. Learning 
media that can be used, such as PhET simulati-
on, can replace experimental activities directly. 
The PhET simulation makes it easier for students 
to understand the concepts being studied (Price 
et al., 2019; Salame & Makki, 2021). Mahtari et 
al. (2020) also stated that the developed PhET si-
mulation media could help students understand 
science concepts visually using dynamic graphics. 
The results of  the study are helpful for teachers to 
determine the level of  scientific literacy skills of  
males and females. Teachers can also consider the 
role of  both male and female students in science 
learning. In addition, teachers can use this as a 
reference in implementing learning that involves 
the active role of  students.

CONCLUSION

Based on the description above, it can be 
concluded that students’ scientific literacy skills 
before and after using discovery model science 
teaching materials assisted by PhET simulation 
in the process of  learning static electricity mate-
rial in class IXA students of  MTs Hidayatullah 
Mataram are different. The average posttest score 

is higher than the pretest. The average scientific 
literacy skill of  female students at the posttest was 
80, higher than male students who obtained an 
average of  77.95. However, in some sub-materials 
of  static electricity, the literacy ability of  male stu-
dents is higher than that of  female students. Re-
garding scientific literacy indicators, female stu-
dents’ two scientific literacy indicators are higher 
than male ones. The impact of  this research in the 
world of  education is to provide new knowledge, 
insight, and information about learning models 
and learning media, especially PhET simulations 
that can be used in science learning. This study’s 
results can also be a reference and information 
for teachers in paying attention to diversity in the 
division of  male and female groups. Some of  the 
limitations of  this research are that this research 
only analyzes the data on instrument questions 
and students’ scientific literacy skills. Further 
analysis related to the increase and effect of  dis-
covery model science teaching materials assisted 
by PhET simulation is possible. In addition, rese-
archers also still use a small sample, so it is pos-
sible to increase the number of  samples in further 
research. In addition, teachers should pay atten-
tion to the roles of  female and male students in 
the learning process so that the abilities of  female 
and male students are not much different.
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