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INTRODUCTION!

21st Century Skills are a very important topic to be discussec.
(Chalkiadaki, 2018) because it is closely related to the developme!
(Handajani et al., 2018). 21st Century Learners are digital learners ¢,
main objective of these 21st Century skills is to prepare student: |
related to competitive and technology-intensive daily life (Anagun, 2 |
Van Laar et al,, (2019) stated that 21st Century skills are in line wi |
that are more focused on creative and critical approaches to p |
making. 21°-century teaching is expected to produce human resou ‘I
forms of 21%-century skills, one of which is mastering scientific |
Rios et al., 2022).

Scientific literacy was first introduced in 1958 by De Paul Hard Hi
Brothers Pund (Khaeroningtyas et al., 2016). In 1958, Paul De Hz
literacy as a goal of science education (Naganuma, 2017; Valladare
the ability of students to use their scientific knowledge in ic
conclusions, and making decisions based on the results that have b
are facing (Effendi et al., 2021; (Mm et al., 2020) (Widiyanti et al
related to students' creative thinking skills (Bahtiar & Ibrahim, 2022)
literacy skills are students who can understand the concepts, pr
the basis of scientific thinking (Ke et al., 2021; OECD, 2019). T

in learning aims to develop students’ competence in constructi
scientific method (Liu et al,, 2022). i
Based on the comes by the Program for International Student A
Indonesia ranked 396. This shows that the results obtained by |

the OECD average and experienced a significant decline, from 40>

results of the PISA report are presented in the following image.
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Figure 1. Indonesian Students' Scientific Literacy Results
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Research Design

This research is quantitative descriptive. Quasn-experimental resear'
that can be applied to only one group which is the experimental |

group or control group (Arikunto, 2011). The research desngn used |
pre-test post-test design. This research design is presented in the fc '

Table 1. Desain One Group Pretest-Postest

Pretest Treatment Post-test
(o]} X (oF
Participants

The population used in this study were all students of class VIIIl M~
population will be used as a research sample. The research sample
sampling technique used was purposive sampling. This means tha
of certain considerations. The consideration in question is that t

No. Stages Activity

1. Research Preparation Stages Research design
Study of literature
Observing the school e1

Developing science
Discovery Learning mc
Preparing the Phet Sim.

Making scientific literacy q
2. Stages of Research Validating the instrument f
Implementation Carry out pretest

Carry out learning using
with discovery learning
Simulation
Melaksanakan postest
3. Final Stages of Research Perform data processing an
Make a discussion of the re
Making research conclusio
sample has not studied static electricity material, while the other clz
material. So that the research sample is 30 students in class IX-A.

Research Procedures

hls research is right in the even semester of the 2021 /2022 acac
conducted in stages as presented in the following table.

Table 2. Research procedure

Instruments

The research instrument is a tool used to measure the observed r
From this understanding, it can be understood that an instrument i:
using data collection methods systematically and more easily. The
used in this study was a multiple-choice scientific literacy test with
a grid of scientific literacy questions.

Table 3. Grid of Science Literacy Questions
No. Sub Material Scientific Literacy Indicator

1. Static electricity Explaining phenomena scientifically
Evaluating and designing scientific sti
Interpret data and evidence scientificz

2. Atom Explaining phenomena scientifically
Evaluating and designing scientific sti
Interpret data and evidence scientificz

3. Electrical Explaining phenomena scientifically

rharas Fwvalnhatino and decionino scientific <t:

\
A}
\
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consisted of instrument analysis, and analysis of scientific literacy ¢
this study using the Rash model. Rash modeling is used to analyze
students’ scientific literacy skills, with the following equation.

1 e(ﬂ. 5)
an(xm=B_’6x) (8,-5)

T 1+e
Bl,éi) is the probability of respondent item produce a ci
respondent's abnility, B., and the difficulty level of the item &..

Where Pni(xm=

RESULTS AND DISCU: -
1 | User
This study aims to analyze students' scientific literacy skills after using sc' | RESULTS AND
the PheT simulation-assisted discovery learning model. This research v DISCUSSION
matter of static electricity. The results of the research and discussion are de .
Tables or graphs

|
Analysis of Question Instruments i
|}
Analysis of scientific literacy questions was carried out before the impleme 3
learning was carried out. The instrument analysis was carried out to detern ¢
questions, the level of reliability of the questions, and the level of difficulty ¢
the instrument analysis for the level of suitability of the items are presented

Table 4. Output Item Fit

| ENTRY TOTAL TOTAL MODEL | INFIT | OUTFIT |PTMEASUR-AL|EXACT MATCH] |
|NUMBER SCORE COUNT MEASURE S.E. |MNSQ ZSTD|MNSQ ZSTD|CORR. EXP.| OBS% EXPX| Item |
[=aas g N o i ST P e S focan]
| 12 17 29 .15 .43]11.32 1.56]1.28  _75|A .33 51| 53.3 73.4] Q12 |
| 9 14 39 .69 .43]1.29 1.47|1.31 1.10|B .33 .51] €2.@ 72.7] Q@@ |
| a 11 30 1.25 .44]1.21 1.e4j1.21 .63|C .37 .50| €6.7 73.8] Q4 |
| 14 is 38 -.04 .43]1.12 .66[1.04 .23|D .44 .51] 7.8 74.1] Q14 |
| 7 21 38 -.63 .46]1.86 .34)1.97 .29|E .43 .48| 88.8 76.5| Q7 |
| 13 8 38 1.86 .47|1.e .12 .85 J1B|F .46 -4s| 83.3 78.8| Q13

| 5 18 29 -.ea .43] .86 -.65] .99  _e7|G¢ .57 .51} 83.3 74.1] Q5 |
| 8 25 39 -1.58 .54] .98 .e3| .56 -.49|H .45 .39] 76.7 83.7] Q8 |
| 3 17 30 .15 .43] .96 -.16] .90 -.24|g .55 .51] 73.3 73.4] Q3 |
| ie 16 le .33 .43] .95 -.18| .92 -.19|f .55 .52| 7e.e 73.1] Qie

| 15 7 30 2.09 .49] .94 .17 .85 -.56le .51 .44| 88.0 79.5| Qi*

| 1 19 39 .23 48] .92 -.3a] .76 -.67|d .57 .50] 73.3 7.7l @1

| 6 24 33 -1.31 .581] .83 -.58] .53 -_72]l¢ .55 a2| 86.7 81.2| Q6

| 11 28 EY:) -.42 45] .83 79| .88 -.a2|b .59 .49] 83.3 75.5] Q1! i
| 2 27 38 -2.27 65] .74 -.55] .33 -.53|a .50 31] %e.e 89.9] Q2 "
Jmmmm e e Fmmmm - Femmm - $ommm - Frmmm -

| MEAN 17.5 3e.e .08 47|1.80 .1] .87 .1 | 75.3 76.9)

| P.SD 5.6 .8 1.15 86| .17 .7l .27 .5 | 9.8 4.7

According to Boone et al., (2013) and Bond et al, (2015), the value o
standard, and point measure correlation are the criteria used to see the le
items in the three criteria are not met, it is certain that the items are not gc
improved. In the output table above, it can be seen that the questions Q2, Q°
one criterion, so there are no items that need to be changed or replace
analysis are presented in the following table form.

Table 5a. Output Reliability

SUMMARY OF 320 MEASURED Person

(one selected)
must represent
different results
The results of
data analysis
must be strong in
answering the
analysis gap
Display of results
other than those
narrated in table-
graph-image-
modeling

The research
novelty has not
been clear
enough

Itis
recommended
not to repeat the
references in the
introduction,
using previous
research findings.

I TOTAL MODEL INFIT OUTFIT |

| SCORE COUNT MEASURE S.E. MNSQ ZSTD MNSQ  ZSTD |

e | References used
MEAN 8.7 15.@ .51 .67 1.01 .11 .87 -.04

| SEM .6 .2 .24 .92 .84 .15 .86 221 ) ShOUId be taken

| P.5D 3.3 .0 1.30 11 .24 .82 .3¢ .58 | from reputab|e

| S.so 3.3 .a 1.32 .11 .24 .84 .30 .59 | =

| max. 14.0 15.0 3.16  1.07 1.53 1.98 1.55 1.34 | Journals_

| MIn. 3.0 15.0 -1.72 .58 .63 -1.45 25 -1.15| | @

e S UL x

| REAL RMSE .71 TRUE SD  1.89 SEPARATION 1.53 Person RELIABILITY .70 |

|MODEL RMSE .68 TRUE SD  1.11 SEPARATION 1.64 Person RELIABILITY .73 |

| S.E. OF Person MEAN = .24 |

Person RAW SCORE-TO-MEASURE CORRELATION - .99

CRONSBACH ALPHA (KR-20) Person RAW SCORE "TEST" RELIABILITY = .76 SEM =
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Analysis of Students' Scientific Literacy Ability in terms of Gender Using Science
Teaching Materials Discovery Model Assisted by PhET Simulation

Abstract

The purpose of s sudy was fo analyzesienifc teracy il terms of genderusng discovery modelsience teaching
éiescriptir.'e study, This research was conducted at MTs Hidayatullah Mataram in clase XA students. The research was
zonducted in three meetings for 80 minutes each. The material used is static electricity which consists of five sub materials
namely static electricity, atoms, electnic charge, Coulomb's law, and electroscape. The collection method of the scientific
:iiieracy test i3 in the form of multiple-choice with the indicators being to explain scientific phenomena, scientific

Hiscoveries, and statements, end use scientific data end evidence. Prior to use, a feasibility test was carried out. The results
of the item anzlysis show that people have a good level of adjustment, reliabilty, and difficulty level. The results of the
analysis of scientific literacy ability showed that female students and male students had different scientific literacy
abilities. The scientific literacy ability of female students 15 higher (80%) than male students (77.93). However, there are
two sub-tmaterials of static electricity and one indicator of scientific literacy which are dominated by male students|

#eywords: science teaching materials, discovery leaming models, scientific hiteracy, zender

INTRODUCTION

21t Century Skills are a very tmportant topic to be discussed in the world of education (Chalkiadaki, 2018)
because 1f 15 closely related to the development of science and technology (Handajam et al., 2018). Digital
garners and free thinkers are characteristics of 21st-cenfury leamers. The main objective of these 21t
Century skills is to prepare students to solve complex problems related to competitive and technology-
intensive daily life (Anagiin, 2018; Cevik & Sentirk, 2019). Van Laar et al, (2019) stated that the
expectations of education, which are more centered on tnnovative and critical approaches to problem-solving

and deciston-making. are m accordance with the development of 215t Centurv abilittes. It 15 anficioated that

H Microsoft Office U ser
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DOne group prg.tesf and pogt tesf desizn i3 an

experimental descriptive &z non experimental.
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The result of research is descriptive
The discussion is not yet appear in abstract
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et al, 2022); students understand science as a theory so that 1t 15 still difficult to apply scientific concepts and
scientific facts (Lestari et al, 2019; Rahayu et al., 2022); The low level of students' understanding of the
nature of science (No§) (Wei & Lin, 2022). |

The results of the 2022 Indonesian Madrasah Competency Assessment (AKMI) as a measunng 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
average, one of which is madrasah students in the province of 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 m Indonesia (Putn et al., 2021). To rase the standard of Indonesian education. scientific literacy
needs to get sigmificant consideration and be addressed as soon as possible (Jeong et al , 2021).

bn experience so that it can increase students' strength to accept, store, and apply the concepts they have
learned. In essence, scientific processes, attitudes, and products serve as the foundation for science (Yasar,
2017; Ozdem-Yilmaz & Bilican, 2020). Student involvement in science learnmg 1s shown in several science
activities, such as the process of observing, analyzing data, discussing, and presenting the results of
observations (Mz.tgunayasa etal., 2019; Hussein et al., 2 19). These conditions must be followed by learning :

The discovery leamning model 15 one of the learming models that can facilitate stud.ents in the concept
discovery process (Gunawan et al,, 2021; Tlahi et al., 2022). The discovery leaming model emphasizes the
discovery of concepts and or principles that are not yet owned by students (Ritonga, 2021). Through the
discovery leaming 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 1s to
inr.(ease students' unde[slandmg of knm\ledze construction through sca.ﬁ"oldmg s)mbolic Iepresentar.icn

Microsoft Office User
iz is ot complete sentence
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In science teachina is..
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Revise sentence

Research on the application of the discovery learning
model conducted by Purwaningsih et al. ( 2020);
Widoretno & Dwiastuti, (2019); and Ristanto et al.
2022) showed that the model can improve students'
problem solving and critical thinking skills.

The discovery leamning model is one of ﬂ]ﬂ leaming models Lhat can facilitate studems 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 representation,

of discovery learning models in learning must go went with learning media that back examination through

experimentation (van Joolingen et al 2003). |

2020; Winarmi et al.. 2020). One of the learning media that can be used 1s PhET simulation. The College of
Colorado Boulder's simulation experts developed the website-based simulation known as PhET Simulation
fo help students learn through simulated learming (Najib et al., 2022; Ben Ouahs et al., 2022). This PhET
sl.mulahon was created in Java or Flash to enable direct websne use with a typical web browser (Eichler,

studmts can obsene d].rectl}' what 1s observed and simmlated (Rahma‘.\an 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 Kamula &

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 concepts, problem solving, and
1on skill

tables, diagrams, gralﬁhs, and other formats: pupils st-ruggle. Second. the combination of variables in this
study, especially 1 science learning has never been donE Third, research on students' 591mtiﬁc literacy skills

representation skalls.

Therefore, this research 15 important to do to analyze the scientific literacy shalls of students in terms of

ables, diagrams, graphs, and other formats, pupils struggle. Second, the combination of variables i this
study, especially in science learning has never been done. Third, research on students' scientific literacy skills
in terms of gender only presents research data descriptively. Thus, this research specifically answers: “Do
male and female students have good scientific literacy skills about static electricity after using PhET
simulation-assisted discovery leaming model teaching materials? |

METHODS

Research Design

This research 15 quantitative descriptive. Quasi-experimental research 1s an expenimental research that can be
applied to only one group which s the experimental class without any comparison group or control group
Artkunto, 2011). This study used a one-group pre-test post-test design as its method of mvestigation. This
research desion 1s presented in the form of the followmg Table 1]

and discovery (Ozdem-Yilmaz & Bilican, 2020). Research on the application of the discovery leaming|

2022) showed that students' problem solving and critical thinking skills increased, The apphcati‘oﬁ

gender after using discovery leaming model teaching materials assisted by PhET simulation. There were

Microsoft Office U ser
Revise sentence H
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model conducted by Purwaningsih et al. { 2020);
Widoretno & Dwiastuti, (2019); and Ristanto et al.
2022) showed that the model can improve students’
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Table 1. Desain One Group Pretest-Postest

Pretest Treatment  Post-test
O; X O

i’arﬁcﬁuﬂnts l Microsoft Office User
The population used in this study were all students of class [XA MTs Hidayatullah Mataram This populatios Wrong sentence

will be used asafeswch sam!@__ﬂ_h@ research _Sampl_f_ls_l_ﬂ%r! ofthe population. The sampling techniqueused Microsoft Offce User

Wrong consideration of the choosing of purposive

conmderauon m qusstlon isthat the class that is the research sample has not studied static electricify mateial Cample

while the other classes have started to study the material. So that the research sample 15 30 students m class
DA |

Research Procedures

This research was conducted from Qktober 2021 to April 2022 at MTs Hidayatullah Mataram The timing of
this research is right in the even semester of the 2021/2022 acadermic year. This research was conducted in
three stages. The first stage is the research preparation stage. At this stage, several things were carried ous
such as preparing research designs, studying literature, observing the school environment where the researc
was carried out, namely at MTs Hidayatullah Mataram, developing discovery-based learming tools assisted by
PHET simulations, preparing PhET simulations, and making mstrument grids and answers to instrumen
questions. student scientific literacy.

The second stage is the implementation stage. At this stage, several things were done, namely validating the
instrument for scientific literacy questions to students who have studied static electricity, conducting a pretest
o the selected class as the research sample, and conducting leaming using discovery learning tools assisted
by PRET stmulation which has been developed for five meetings. . then do a posttest.

The third stage is the final stage of the research At this stage, there are several things to do, mcluding
analyzing research data obtained during the study, presenting research results and discussing research results
and making conclusions. This research was conducted in stages as presented n the following Table 2.

Microsoft Office User

inderstand, This is in line with research conducted by Rosyadah Mukt etal  (2015) and Pramuda et al, (2019) why $Frch concent? Baplain w7

S0 more eastly master certain parts of the concept. On the ofher hand, some parts of the concept are easter forboystd - ‘

concluded that the scientific literacy ability of female students was higher then that of male students. -
The high scientific hteracy ability of both female and male students 15 due to the use of discovery mods! teaching ' Microsoft Office U ser

Materials. Discovery teaching matertals are one of the teaching materials that can create a student-centered learning Thereis o supportiag theory that explain why female
aimosphere (Rosen et al, 2021; Rizk ef al, 2021). The development of discovery model science teaching materials students achiere better scientific literacy than male

aims for students to be able to find out for themselves what is being ressarched based on the worksheets that have
been provided (Munthe et al, 2019; Ellizar et al , 2018). Apart from the discovery model, Satria & Herurmurti (2021
stated that the media also plays an important role in the learning process. Learning media that can be used such a3
PET simulation can replace experimental actvities directly. With the PhET simulation, it 1s easier for students tc
understand the concepts being studied (Price tal,, 2019; Salame & Makk, 2021). This PRET simulation media was
developed to help students understand science concepts visually using dynamic graphics (Mahtan et al 2020)|

CONCLUSION

Based on the description above, 1t can be conclided that the scientific literacy skalls of students before and after using discovery

Microsoft Office U ser
g
mode scince acng el st by PHET smultion e proces o aming s ety maferl s 1A

students of MTs Hidayatullsh Mataram are ifferen The average postes score s hicher fhan he prefest The averave scienific | H Microsoft Office U ser
lteracy ahlity of female students atthe fime ofthe postest was 80 hisher than male students who obtained an average of 7795 - :

HOI\'E\H insmnfsubmateria]sofstaﬁcelacﬁicﬂv  the iferacy ability of malestudens s higher than that o femle sudents. I

H Microsoft Office User

TnennpacloflhlsresearchmtlmwldofeducanomsIoprmdenewkmwledge mghtmdmfmmaﬁonaboNl&a:mngmodeL o

ind leaming medsa, espectaly PET simulations that can be used i science leammg. With the results of this sody, t can also b s H Microsoft Office User
a reference and information for teachers i paying aftention to diversity i the division of male and female groups. Some of the srhat i the suggestion regarding the gender to leam
fimitations associated with this research are that this research only analyzes the data on instrument questions and studeas cience?

scientific lteracy skills, Further analysis relaed to the increase and the effect of discovery model science teaching materials
gsswtedbyPhET stmulafion s very possble, In addition, researchers also still use 2 small semple, so 1t 15 posstble to increase the
mber of samples infurther researchl
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Analysis of Students' Scientific Literacy Ability in terms of Gender Using Science
Teaching Materials Discovery Model Assisted by PRET Simulation

Abstract

f purpose o this shucy was to analyze scienttic bteracy shalls m terms of gender usmg discovery model science feaching
materials asssted by PRET simulation. This study s 2 one-group pretest and posttst design and an experimental, Thrz
fesearch was conducted 2t MTs Hidayatnllah Mataram in class XA students. The research was conducted in free
metings for 80 minutes each. The material used s staic electicity which consiss of five sub materials, namely stafic
elem:m atons, elzcfric charge, Coulomb's Law, and electroscope. “The colcton mefhod ofthe sientific literacy test ié
in the fom of mulllple-cholce with the ndicators being to explain scientific phenomenz, scientific mscatmes, ang
statements, and wse scienfifi data and evidence. Prior to use, a femstbility test was camied out. The resnlts of the ftemt
naly:s show that people have a good level of adjustment, relisbility, and difficulty level. The research found that: (1}
female stodents and male students hed different scientific lteracy abiliies, whers the scientific literacy ability of femalg
students was higher (30) than male students (77.93); (2) there were thre sub-matarials dominat edb*f fomsle sfudents;
nmnel‘f the sub-materials of electrical charge, Coulomb's Law, and electroscope; (3) there are two sub-materials of itﬂtlﬂ
lectricity which are dominated by male students, namely fhe submaterizls of staic electicity and atoms; (4] the averagé
percentase of the indicators exp]mma pllenﬁmena scientiically, and mterpret data ad endance seienfifically fema]ﬁ
students are higher than mele students; and (7) the average percentage of evaluating and designing scientific statements

Higher for male students than female students. Suggmms forteachers are o pay atenfion o the oles between fmele and mle

students it earng process, o tha e sl of fmaleand el stlents e ot much dffret
|

SIS SCIEACE tRaUNINg MMATETals, dISCovery Isaing Maaels, scientitc Iiercy, genaer |

INTRANTATIAN

Heywords: Science Teac ing marerials, discovery learming models, scientjfic [iteracy, gender |

INTRODUCTION

2 1zt Cantury Skalls are a very important topic to be discussed i the world of education (Chalkdadaka, 2013)
becanse 1t 15 clozely related to the development of science and technology (Handajam =t al., 2018). Digital
lzarnerz and free thinkers are characteristies of 2lst-cemtury learners. The mam objective of these 21st
Century =kills is to prepare students fo solve complex problems related to competitive and technology-
mtensive daily life (Anazim 2018; Cevik & Sentlrk, 2019). Van Laar et al., (2019) stated that the
sxpectations of education, which are more centered on mnovative and eritical approachas to problem-solving
and decizsion-making, are in accordance with the development of 21st Century abilitiss. It 1= anticipated that
2 lst-century education will develop human resources who possess varions 2lst-cemtury competenciss,
including sclentific literacy (Manzzo et al 2019; Fios st 2l 20220,

In 1538, De Paul Hard Fhod, MeCury, and the Rockefsller Brothers Pund presented scisntific Iteracy
{Khaerommgtyas et al, 2016). Paul De Hard Hurd first proposed seientific Iteracy az an objective for sciance
aducation (Maganuma, 2017; Valladares, 2021). Sctentific literacy 15 the capacity for students to utlize their
imowledge of science to formulate hypotheses, draw inferences, and come to judgments about their problems
m light of the data that has baen gatherad (Effend: st al, 2021; Mm et al, 2020; Widiyant: ot al, 2015).
Scientific literacy 1= related to students' creative thinking skills (Babtiar & Ibrzhim, 2022). Students who have
selantific literacy skills are students whe can understand the concepts, principles, and theories that form the
basis of scientific thinkmz  (Ke et al,, 2021; dconomigues, 2015). The emphzsis on scientific iteracy
lsammz ams= to develop stodents' competence m constructing scientific kmowledze nsmg the scienhific
method (Lin =t al 2023}

Bazed on the comes by the Program for Intsmational Stodent Assessmant (PISA) report, m 2018 Indonaszia
rankeed 396, This shows that the results obtained by Indonesian students are far below tha OECD average and
sxperianced 2 significant decline, from 403 to 396 (Schleicher, 2018). The results of the PISA raport are

ted in the form of Fizure 1 below.

"""""" B RS LETRS Ny gy memmmmmm———
FSA 018 (B %) [ | 1
8 Diborwoh level I
FISA 2005 (6E%) L | 1
Lewed 1

PIA 20 2 [53%) L] | Lavel 2

PISA 2009 [53%] » | ] Lawed 3

PiSa 2006 [53%) I | 1 Lewel 3

PIEA 2003 [48%) I | 1 w Liwel 4

PISA 2000 [35%) 1 | J

Figure 1. Indonesian Studants’ Scientific Litsracy Rasults
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Flesearch conducted by (Habibi o al JD’D Eveline et al., 201%; Oktaviana ot al,, 2020; and Kamila &
Rahmawati, 2021) on the application ufEhE'I Slmulahmmed.lamm.euce learmmgz hasa positrve impact en
;.mplm-'ing the ability of students to ertical thinkmgz skills, mastery of concepts, problem solving, and

Therefore, this research 1z mportant to do to analyze the scientific literacy skills of students in tenms of
zender affer using discovery leamimg model tsaching materialz assisted by PRET simulation. There were four
main reasons in conducting this study. First, when 1t comes to analyzing data presented in tables, diagrams,
craphs, and other formats, pupils struggle. Second, the combination of vanables m this study, especially m
selencs leamms has never bean done. Third, research on students' scientific hteraey skills in terms of gender
omly presents research data deseriptrvely. Fourth, gender razsarch needs to be dome so that teachars
ynderstznd the different roles betwesn men and women Throosh zender recopnition, teachers can teach
studants according to their respective rolss. Thne, this ressarch spacifically answers: “Dio male and famals
students have good scientific literacy skalls about static electricity after using PRET simulation-assisted
dizcovery leaming modal teaching materials7

NETHODES

Research Destam
This research 13 ecpernmental (hasi-experirnenta] research 1z an experimemzl research that can be applied t2
omly one proup which is the experimental class without any comparizon group or coutral group (Sugiyono
z.[ll{l) This study used 2 ona-group pra-test post-test design as 1t method of investigation. This research

e:I.Ell mmama& in the form of the followmnz Tahble 1.

Pretest Treatment  Post-test
o)) X (o]}

in PhiT, swmlahions than female stodsnts who were more toensed on what was matructed on student worksheets only. Salloons
and Static Electncity iz one of the smulstons that contam a lot of static slactneity content related fo posittve and negative charges
{Ajradini 2t al  2014). The Balloons and Static Flectricity simlztion parits studants to adaptahly ivestizate staic slacticity
{Lewiz, 2018). Cm@hnnham&ﬂnzeof&mggmphmgﬁmnﬂmmgmcgmdahbhﬂngﬁeﬂﬂﬂmu
iheE‘_hEIsmulaﬁ.onuaedmshhnela:hﬂb and atomic sub-materials iz z= follows.

Fimnre 172, BUET Simulafion of State and Somie Flactroty Sub-Aiatersal

MOVE Lol

| e closes 1o
|-| |_] i e bk 19
= dechargy

DRAG Jors

oot acvoes ha

Figure 13, FAET Simniztion of Static and Atomic Elecirierty Sub-ifaterial |

in the sub-material of electric chargs, Coulomb's Law, and elactroscopa, the average percentage of fomale students
wras shown to be higher than that of male studants. This 1s because famale students are able to operate with the
maumum PhET simulation given. In Charges and Fialds, students explore electrostatics as thay amange positive and

nesative chares space and observe the razultme electne field voltaze and equipotential lines.
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figure 14, Companzon of Smdents’ Seience [iteracy Ahilty Based on Indieators

Bazed on Fizure 14, 1t 12 kmowm that famale studants have 2 greater lovel of scientific hteracy than males studantz have
in terms of ndicators of scientifically understanding phenomana and scientifically evaluztng facts and evidenca. This
shows that famale students understand batter m applymz seientific knowledge i atuations grven in the form of
uactions. Female students are alzo better at deseribing or interpreting phenomena seientifically. In addition, famals
studants are also better at identifying tha assumptions, evidance, and reasons bahind the conclusions dravm,

Howaver, on the mdieators of evalusting and desigming smientific statements, the ablity of mals students 12 lugher
than that of female student=. This indicates that male students understand better about deseribing and evaluating the
methods uzed in solving probleme, and are able to propose a method of imvestigation. The findings of thiz study ars
someiztant with studies domne by (Busongko st al, 2021 ) which suzzested that in seience leaming, famals studant: nead
1o be given further traming in the ability to evaluate and desizn seiantific statements, whila male students nead further
traming in explaming phenomena scisntifically and interpret data and evidence scientifically. In general, students
scientific Iteracy skalls after nsing discovery modsl teaching materials assisted by PRET simulation are presented m

&
=
E 7850
=
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4.4
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Gender

Fieure 15, Companzon of Students’ Literaey Abiity Based on Gender|

in ganeral, Fizwre 13 demonstrates that female students have a better laval of scientific literary than male studentz do
Whera female studants score on averaze at B0.00% and male students score at 77.93% for scientific literacy. Based
o the findingzs that have been stated, the authors recommend addmg stdant-centerad collaborative leammg activitias
Students can be erouped heterozensously with the aim that male studentz can be helped by famala students wha tend

1o more easily master certam parts of the concept. On the other hand, some parts of the concept are sasier for male to
undarstand. Concepts that are easily understood by male students ars static electricity sub-material and atorie sub
material. The high average percentage cbtained by male studants 1= due to the fact that male students are more activg
in trying new things in this sub-material PhET simulation. This 1= in line with research conductad by Rosyadah Mkt
etal (2019 and Pramuda et 2l (2019) who concludad that the seientific literacy ability of female students was highes
than that of male students. The high serentific iterzey ability of famals students 15 becanza famals stndaats are sasier
to work with and mvolve themselres m activities in the classroom (Queiruga-Dios et al., 2020). Female students alsc
hiave 2 grester interest in leaming than bovs (Stoet & Geary, 2013). Another study also found that female stodents
warz less likely to be bullisd than boye, which made famals students mors enthusiastic about learing (Haszels et 2l
2018,

%Lehigh selenfific Iiterzey ability of both female and male students 1= due to the use of discovery model teaching
materials. Dhzcovery teaching materials are one of the teachme materials that can ereate a student-centered leaming
atmosphere (Rosen et al., 2021; Rizki et al., 2021). The development of dizcovery modsl science teaching materials
aims for students to ba able to find out for themeslves what iz being researchad based on the workshaets that have
been provided (Wumthe =t 2l 2019; Ellizar et al, 2018). Apart from the discovery medel, Satna & Herwranrti (2021
stated that the media also plays an important role in the learing process. Leamimg media that can be used such as
EhE.I:imﬂaﬁununrepbcev:pmmﬂlxﬂutadued}y With the PhET, simulation, i iz easier for students to

. ‘Ibe ts beinz studied (Price et al., 201%; Salame & Malkdd, 2021). This BRET simulation media wag_
stndents inderstand seiancs cone ‘uuaJl s mamie eraphics vetal 200
CONCLUSION|

Basad on the description above, it can be conchuded that the scientific literacy shalls of siudents before and after vamg discovary
mod! science teaching materials as=isted by PRET spmulation in the process of leamme static eleactncity material n class DA
students of MTs Hidavatullah histararn ars differsnt The average posttest seore is highsr than the pretest. The averaze sclantifiz
|.1tem:\ah||t\uffamlemdmaiﬁmmnecfﬂ:epaﬂtbatn:ssﬂhzhx&anmﬂeﬂmiaﬂs“hncbmsdmaxaageef 795
However, m some sub-matenials of stafic electnicity, the Iiteracy ability of' male stadents uh.ghetﬂ:ﬁnihat of famale studant=. It
= of srientific iteram ndicators. the two sciantific litersey mdicators of female sidents are hishar than mmals stdants

The mpact of this research in the world of education 1s to provide new kmowledge, maight, and mformation about lsammg modals
and leaming media especially PhET somulstions that can be usad in sclence leamme. With the results of this stedy, # can also be
3 reference and information for teachers m paying sttention to diversity mﬂrednmmofmalem:lfmlegmmﬁmuﬁhz
limtzhons ssociated with this research are that this research only amahzes the data on metrument quastions and sudent?
sctentific Iberacy skills. Further amalysis related to the merease and the effect of discovery model sclsnce teaching matenals
aesictad by PRET stvnlztion is vary pozsible In addition. researchers also stll use a omall sample 20 it iz possble o mereass the
mmnher of samples in firther rasearch In addition suspestions for teachers are to pay aftention to the rolas betoaen famale and

frale studants in the leamine process, =0 that tha shilities of famale and male stodents are not much differant
. REFERENCES
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Ethics Statement Abstract

Abstracting/indexing This study aimed to analyze scientific fteracy skills in terms of gender using discovery model
science feaching materials assisted by PhET simulation. This study is a one-group pretest and
posttest design and an expenmental. This research was conducted at MTs Hidayatullah Mataram in
Peer Reviewer rlass [XA sudents in three meetings for 80 minutes each. The material used iz static electricity
which consists of five sub materials, namely stafic electricity, atoms, electric charge, Coulomb’s law,
and electroscope. The collection method of the scientific literacy testis 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
o IR LL I roc it of the item analysis show that peaple have a good level of adjustment,reliabiity, and
Contact Us difficulty 1evel. The research found that: (1) female and male students had different scientific literacy
skills, where fhe scienfific iteracy skill of female students was higher (80) than male students
(77,981 (2) there were fhree sup-materials dominated by famale students. namelv the sub-materials
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