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Abstract. Teaching materials are an important aspect of
supporting the learning process. Modules can be used as an
alternative that makes students play an active role in
understanding chemistry learning concepts. Therefore, this
research aims to develop a module assisted by interactive
media and determine its feasibility in understanding
students' concepts. Analyisis, design, development,
implementation, dan evaluation (ADDIE) development model
was utilized in the research, which was carried out utilizing a
research and development (R&D). The interactive media-
assisted module was implemented employing a
nonequivalent posttest-only control group design. Class XII
students at MAS Ulumul Qur'an Langsa made up the study's
population. The sample for this research is class data
collection through validation sheets, test questions, and
questionnaires. The results of the validity test show that the
module developed is included in the valid and reliable
category with an average content validaty index (CVI)
assessment score of 1.00 and an inter-rater agreement (IRA)
of 98.25%. The data analysis outcomes that come from
comprehending the concept using the t test obtained a sig
value. (2-tailed) 0.000<0.05 indicates that there is a
significant difference in conceptual understanding between
students who use modules assisted by interactive media and
those who use printed books. The results of this research
show that this interactive media-assisted module is very
suitable for use, so it can be concluded that using this module
can increase students' understanding of concepts.

Keywords: Interactive media assisted module,
development, electrolysis, concept understanding.

Introduction

Education in Indonesia is closely related to the industrial revolution 4.0 which
supports learning and thinking patterns as well as developing students to be creative and
innovative (Astuti, et al., 2021). In the era of globalization, educators are not the only
source of learning but can act as facilitators who help, direct, and encourage students to

learn (Syahirah, et al., 2020).
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Based on the findings of observations done throughout the process of studying
chemistry, teachers still use the lecture method, and the media used is only printed books.
Not all students have printed books. The limitations of the methods and media used by
teachers are the cause of the low quality of the learning process, which gives the impression
of being less varied, resulting in students getting bored and having difficulty understanding
chemical concepts (Pawestri, et al., 2023). If teachers are able to create a learning
atmosphere that can make students actively motivated during the learning process, there
will be an increase in student achievement (Ariani, et al., 2021). Most chemistry learning
is about understanding abstract concepts; many teachers find that students have difficulty
understanding chemical concepts, one of which is electrolysis (Afifah, et al., 2023;
Rajendra, et al., 2023).

Learning chemistry should ideally entail comprehension of the three levels of
representation—macroscopic, symbolic, and submicroscopic—that are inextricably linked.
(Simangunsong & Pane, 2021; Hatimah & Khery, 2021; Lin & Wu, 2021). Students' ability
to transfer and connect macroscopic and submicroscopic phenomena and symbolic
representations shows a conceptual understanding of electrolysis cell material (Rajendra,
et al., 2023; Wicaksono, 2022). Understanding concepts refers to students' ability to
understand scientific meaning, both theory and daily life applications (Ihsan et al., 2020).

Based on the findings of the MAS Ulumul Qur'an case study, the practicum activities
carried out were only simple practicums using tools and materials found in everyday life;
this was due to inadequate tools and materials available in the laboratory. Aside from that,
the insufficient utilization of learning resources and lab spaces makes the process of
teaching and learning less engaging (Puspitasari, et al., 2021). Therefore, students'
conceptual understanding of electrolysis material is low because the practicum is only
carried out with available materials and tools.

Based on the results of preliminary studies that have been carried out, it is stated
that learning chemistry is classified as difficult due to several factors such as the learning
process being too monotonous, difficulty in carrying out assignments, and less interesting
teaching materials. To make learning easier, researchers use modules assisted by
interactive media so that students are motivated to learn. Based on these problems,
innovation in learning activities is needed. One of the efforts made is to utilize technology,
namely by using module teaching materials assisted by interactive media, so that students
can understand the electrolysis material. An important component in the world of education
is the provision of teaching materials, which help keep the learning process interesting and
not boring (Hidayat, et al., 2022; Rokhim, et al., 2020).

The use of teaching materials in the learning process is a very important thing
because teaching materials are a component that must be provided during the learning
process (Aghnia, et al., 2022). Teaching materials in the form of modules can help
educators and learners in the learning process (Khoirudin, 2019). The module is used as
independent teaching material because it is equipped with study instructions (Junaedah,
et al., 2020).

Students can actively participate in comprehending chemical learning topics by using
the produced modules (Ramadani, et al., 2020). Interactive media modules can facilitate
the process of students reaching competence, allowing for the efficient and effective
delivery of learning content (Desriana, et al., 2020). Learning may be made more relevant
and high-quality by incorporating media into the process (Purwanto et al., 2020). The
learning media most popular with students are computer-based and interactive media
(Hassan, et al., 2022). Microsoft excel is an application that can be used to develop
interactive chemistry learning media (Novriandami, et al., 2023). To support students'
learning needs, various types of teaching materials have been developed, one of which is
technological media. Creating modules with the use of interactive media is one way that
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technology is used in the education (Handayani, et al., 2021). The lack of interactive media
in the classroom results in boring instruction (Bakti, et al., 2023).

Based on previous research, the module that has been developed has a content
validity index (CVI) value of 0.98 in the feasible category (Ramadani, et al., 2023). Based
on research findings, the i-CVI and s-CVI values for media and material were both set at
1 after going through a validation procedure involving four media experts and five material
experts so that they were considered valid or appropriate (Putra, et al., 2024). With the
problems mentioned above, this research aims to develop a module assisted by interactive
media that can be used by students and can foster enthusiasm for learning. With the hope
of increasing students' understanding of concepts.

Methods

This study use research and development (R&D) as its methodology. This research
will use the analysis, design, development, implementation and evaluation (ADDIE) model
as the development design (Sugiyono, 2019). A nonequivalent control group design is used
in this development research (Sugiyono, 2019). The development carried out is in the form
of creating modules with the help of interactive media. The modules developed will be
tested for feasibility. Due diligence is given to media and material experts. Apart from that,
there are also responses from users, namely teachers and students, regarding modules
assisted by interactive media. This research used a qualitative approach and a
nonequivalent posttest-only control group design (Sugiyono, 2019).

This research was conducted at MAS Ulumul Qur'an Langsa. In 2023/2024, during
the odd semester of the academic year, this research was carried out. School selection was
based on the results of case studies and an analysis of school needs. Initial research or
preliminary studies were carried out as an initial stage in developing interactive media-
assisted modules at MAS Ulumul Qur'an. The population in this study was all class XII
students during the first semester of the 2023/2024 academic year. The research sample
was taken by purposive sampling. The sample in this study for the experimental group was
class XII MIA-1 students, and the control group was class XII MIA-2 students.

Media expert validation sheets, material experts, and concept understanding tests
are the instruments used. The data analysis technique used in this study uses quantitative
and qualitative analysis. Both techniques are used together to understand the data
comprehensively. Qualitative data analysis techniques are carried out by collecting various
kinds of qualitative data in questionnaires in the form of advice, responses and input from
experts. The data is then analyzed, and the results are used as a reference for revising the
product being developed. Quantitative descriptive analysis techniques are used to process
data obtained from validation results from material and media experts in the form of
scores.

The analysis of validation sheet data validated by the validator is used to find out
how much the module can be tested with the help of interactive media. The measurement
scale used is the Likert scale, and the data obtained has been given a number as an
alternative answer for each instrument item. Product validity is tested using the CVI.
Analysis of validation sheet data obtained from validators after completing module
validation assisted by interactive media using a Likert scale. There are two types of values,
namely the content validity of individual items (i-CVI) and the content validity of the overall
scale (s-CVI), which will be calculated when testing validation results using the following
formula (Polit & Beck, 2006).

[—CVI =

number of scores per expert

(1)

total score
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CVI = I-CVI number (2)

total expert

Information:
I-CVI = Item content validity index
Cvl = Content validity index

I-CVI is calculated by the number of experts who provide a relevant assessment,
namely 3 or 4 (ordinal scale dichotomization to relevant = 1), divided by the total experts
on each item. The assessment of irrelevance is 1 or 2 (dichotomization of the ordinal scale
to irrelevance =0). To ascertain if the interactive media-assisted module is feasible, the
data from the computation results is then evaluated according to a set of criteria. If the
number of validators is 3 to 5, then the CVI value must be 1.00 (Polit & Beck, 2006; Polit,
et al., 2007). These results are used to assess a product. Validity criteria the interactive
media-assisted module as seen in Table 1.

Table 1. Criteria for the validity of modules assisted by interactive media

Index Interval Criteria
CVI = 0.79 Valid
0 <CVI<0.79 Needs revision
CVi<O Invalid

(Source: Gross, et al., 2004)

The validation test data obtained were analyzed quantitatively using an inter-rater
agreement with the aim of determining the level of reliability based on the validator's
assessment. Reliability results can be calculated using the following formula (Gisev et al.,
2013).

Number of corcondant responses

Percent Agreement = X 100% (3)

Total number of responses

Once the reliability is determined, a response lift will be given that is used at the
time of the test to determine the student's response to some of the criteria and the
practicality of the module developed. The test is given to students who have already studied
electrolysis material in class XII in high school or MA. The student's response results can
be calculated in percentages by using the following formula: (Aji & Widodo, 2017).

P=§x100% (4)

Information:

P = Percentage of attractiveness
n = Number of scores obtained
N = Maximum score

The results of the trial responses carried out on students can be calculated using
equation 4. The practicality criteria for the module can be seen in Table 2.

Table 2. Practicality criteria for modules assisted by interactive media

Score (%) Practicality Criteria
86 - 100 Very practical
71 -85 Practical
56 - 70 Quite practical
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Score (%) Practicality Criteria
41 - 55 Less Practical
<25-40 Not attractive
(Source: Watoni, et al., 2022)

Comprehension Enhancement Test Electrolysis Concept

Data increases understanding for draft learners can be known through giving a test
after learning about electrolysis chemistry using interactive media-assisted modules. After
the learning process is carried out, a post-test is carried out produces Xmax (highest value)
and Xmin (lowest value) in each class, specifically the control and experimental classes.
Next, look for a measure of tendency the centers are X (mean), Me (median), Mo (mode),
as well as group variance measures namely R (range) and SD (standard deviation)
(Khofifah, et al., 2021: Savitri & Meilana, 2022).

The normality test is carried out to determine whether the sample studied is
normally distributed or not (Mishra, et al., 2019). A homogenity test was carried out on
the posttest scores of both experimental and control classes to see variance (diversity).
The statistical test used is the Levene test, often known as the homogeneity of variances
test. The t-test used is the independent sample t-test, which is to see the difference in
sample averages before and after treatment via SPSS version 20 with a significance level
of 0.05 (Apriana & Ridwan, 2023).

Results and Discussion

Module Development

The results of developing modules assisted by interactive media refer to the type of
R&D research with the ADDIE model. The following are the results of the completed ADDIE
model stages: (1) Analysis, a needs analysis carried out with the aim of obtaining
information available at MAS Ulumul Qur'an Langsa. The analysis carried out is in the form
of observations made by direct observation in the field during learning activities. The
analysis stage includes several things, including the availability of teaching materials, the
physical condition of the school, the curriculum, and student analysis. The analysis results
revealed that there were limited chemistry books available, resulting in not all students
having access to them. Teachers rarely use other teaching materials as learning resources.
The methods used by teachers in learning include lecture, question and answer, and
discussion methods. This is in accordance with research by Setiyani, et al., (2020), which
shows a lack of learning resources and media, as well as monotonous learning strategies,
contribute to students' continuing difficulties in understanding lesson material; (2) Design,
this research's design findings are presented as a module with interactive media assistance.
Preparation of product design modules using interactive media according to standards. The
interactive media-assisted electrolysis module is equipped with a bibliography, which aims
to be a reference source for the composition of the material in each module.

Table 3. Parts of the module that have been designed

No The inside of the module Page
1 Foreword and table of contents i-ii
2 Module description, instructions for using the module, KI, KD, iii-iv

objectives, and concept maps
3 Definition and reactions of electrolysis cells 1-2
4 Electrolysis of electrolyte solutions and melts 3-4
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5 Electrolysis using active electrodes 5
6 Uses of electrolysis cells 8
7 Faraday's Law 10
8 Guide to using electrolysis interactive media 16
9 Summary 18
10 Evaluation 19
11  Glossary 23
12 bibliography 24
13  Attachment 25

The interactive media-assisted electrolysis module was created with the Microsoft
Word program, A4 paper size, Garamond letters, and font size 12. This module is also
created using bright colors and images related to interactive media, with the aim of
attracting attention. For more details, examples of several parts of the module design
assisted by interactive media are presented in Figure 1.

® 0
® 00
® 0 ¢ KI1 : Menghayati dan mengamalkan ajaran agama yang dianutaya.

o 0
®

KOMPETENSI INTI

KI 2 Mcnghayati dan mengamalkan perilaku jujur, disiplin, tanggungiawab, peduli

gotong royong, kerjasama, toleran, damai), santun, responsif dan pro-akif dan

S
® menunjukkan i bagian dari solusi atas berbagai permasalahan dalam
berinteraksi secara efektf dengan lingkungan sosial dan alam serta dalam
MODUL ELEKTROLISIS menempatkan diri scbagai cerminan bangea dalum pergaulan duna
KI 3 : Memahami, mencrapkan, dan menganalisis pengetahuan faktual, konscptual,
e prosedural, dan metakognitif berdasarkan rasa ingin tahunya tentang ilmu

i, scni, budaya, dan humaniora dengan wawasan

n, kencgaraan, dan peradaban terkait penyebab fenomen

an, serta menerapkan pengetahuan prosedural pada bidang
uai dengan bakat dan minatmnya untuk memecahkan masalah.

: Mengolah, menalar, dan menyaji dalam ranah konkret dan ranah abstrak terkait
dengan pengembangan dari yang dipelajarinya di sekolah secara mandiri, bertindak
secara efcktif dan kreatif, serta mampu menggunakan metoda sesuai kaidah

® 060 kellnuan.

. . . . Komy i Dasar dan Indi Pencapaian Komp
‘ . . . Sumber Arus

® ® 0O 53
) © © © Avods ‘

3.5 Menerapkan hukum/aturan dalam perhitungan terkait sel elektrokimia
= Indikator:
Kstoda 35.1 Mengonsepkan sel elektrolisis
35.2 Menguraikan reaksi-reaksi sel elektrolisis (ion-ion disekitar clektrode dan bahan

elektrode
3.5.3 Menguraikan reaksi lelchan atau leburan elekerolit
3.5.4 Menguraikan reaksi larutan elektrolit
3.5.5 Menganalisis hukum Faraday

4.5 Memecahkan masalah terkait dengan perhitungan sel elektrokimia
Indikator:
4.5.1 Mengaitkan konsep hukum Faraday dalam perhitungan clektrolisis

Larutan Elektrolit

Disusun Oleh:
Maghfira Jurwita

Untuk SMA/MA Kelas XII w

(a)

(b)
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PETA KONSEP [ serEiexrrousis

Sel Elektrolisis. A. Pengertian Scl Elcktrolisis

Elckrrolisis adalah suatu proses yang menggunakan energi listrik agar reaksi redoks non

Energi listrik diubah . - .
e eciings Vi spontan dapat tesjadi. Sel yang dalam proses
elektrolisis, yang terdir atas sumber arus searah serta elektrode positif dan negatf (Tlahi, et al.,
| 2022). Dalam sel elektrolisis, terdapat bagian-bagian yang discbut clektroda dan elcktrolit.
[ 2 Jika tersebut dengan arus listrik scarah maka ion-ion positif
terdiri atas. _ (kation) yang terdapat dalam elektrolit akan tertarik ke clektrode yang bermuatan negatif
(katoda). Semenrtara iru, jon-ion negatif (anion) akan tertarik ke elekirode yang bermuatan

dapat berupa positif (anoda) seperti ditunjukkan pada Gambar 1.

berupa -
menpakan merupakan -

Gambar 1. Prinsip kerja sel elektrolisis
(Sumber: hups:/ /www.pakarkimia.com/ )

Prinsip dasar clcktrolisis berlawanan dengan sel volta, yaitu sebagai berikut:
1. Proses elekerolisis mengubah encrgi listrik menjadi cnergi kimia
2. Reaksi elekerolisis merupakan reaksi tidak spontan karena melibatkan energi Eserik dari luar.
3. Reaksi isi di dalam scl isis, yang terdini atas satu jenis larutan
atau leburan clektrolit dan memiliki dua clekeroda.
) Elekeroda () atau katoda adalah clektrode yang dihubungkan dengan kutub () sumber
arus listrik.
b) Elektroda (+) atau anoda adalah clekirode yang dihubungkan dengan kutub (+) sumber
arus listrik.
Jadi, katoda merupakan kutub ncgatif dan anoda merupakan kurub positif.
viPage 1|Page

(d)

e -

RANGKUMAN

Elektrolisis adalah penguraian zat-zat kimia oleh arus listrik searah. Pada elektroda
positif (anoda) terjadi penarikan elekiron dari jon bermuatan negatif schingga terjadi reaksi
oksidasi. Sumber arus searah (DC) memompa clektron-clektron tersebut ke elektroda negarif
(katoda). Pada katoda clekiron ditarik oleh ion bermuatan positif schingga terjadi reaksi
reduksi. Zat-zar vang teroksidasi di anode antra hin elektrode vang tidak inerr, ion-ion
negatif, dan molekul netral. Adapun zat-zat yang tereduksi di katode dapat berupa ion-ion
positif, seperti Cu’* dan Ag’, maupun molekul netral seperti Hz0).

Salah satu penggunaan penting dari prinsip elektrolisis adalah penyepuhan, yaitu
pelapisan suatu logam dengan logam lain agar diperoleh sifat-sifat yang lebih baik (tahan karat,
mengkilap, dan menarik) serta produksi logam seperd magnesium.

Gambar 6. Tampilan media interaktif sel elektrolisis Hubungan kuantitatif antara muatan listrik dan perubahan kimia dikenal sebagai hukum
Faraday. Hukum itu berbunyi sebagai berikut:

Panduan pengunaan media interaktif sebagai berikut: 1. Massa rat yang di atan di pada . ing dengan dengan

a. Pastikan komputer anda memiliki program software Microsoft excel
b, Pilih file elekerolisis dengan mengklik “ELEKTROLISIS”

muatan listeik yang melewati suatu zat elektrolie.

2. Jika scjumlah muatan liserik yang sama pada pa zat clck yang
¢ Tampilan medi berbeda, massa yang dibebaskan atau  diendapkan sebanding dengan massa
ckuivalcnnya.
16|Page 9jPage

(e) (f)
Figure 1. Description of the interactive media-assisted electrolysis module
(a) cover; (b) KI, KD and IPK; (c) concept map; (d) electrolysis cell; (e) guidelines for
using interactive media; (f) summary.
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(3) Development is the process of developing modules assisted by interactive media
through the validation stage and the design assessment process. To carry out the process
of design validation and assessment, professors and lecturers in the relevant field of study
are consulted. The evaluation procedure is completed until the electrolysis module with the
use of interactive media is deemed appropriate for pupils to utilize. The validation findings
by material and media specialists show whether or not a module is appropriate for usage
(Ndruru, 2022). Through validation activities, a module will be produced that will receive
input and approval from the validators. Recommendations provided by material and media
experts during the validation process are outlined in Table 4.

Table 4. Recommendations from media and content experts who have validated the
planned modules

Validator Suggestion
1 - Add a sample of melted electrolyte
2 - Match the concept map to the content

- It is best to make indirect quotations at the beginning of the paragraph

- Writing the phase in a reaction should be relevant

- Symbol writing must be relevant

- More interesting use of color

- Use of type and size of letters

- The cover design is made more lively to increase reader interest
3 - Correct spelling of incorrect words

- Add years to Faraday's law

- Adjust the formula font writing

- Add an introduction to the use of interactive media

- Use clearer and better images
4 - Add back cover

- Correct sentences that are less effective

Based on suggestions by material and media expert validators, an improvement
process was carried out in accordance with all suggestions from the validator. After revising
the module using interactive media, a recapitulation of the validation results from material
and media experts was carried out. Assessments from material expert validators are
presented in Table 5.

Table 5. Material expert validation results

Aspect CVI Criteria IRA (%) Criteria
Relevance of Material 1.00 Valid 97.92 Reliable
Organizing Materials 1.00 Valid 96.43 Reliable
Language 1.00 Valid 1.00 Reliable
Effects on Chemistry 1.00 Valid 95.31 Reliable
Learning
Expediency 1.00 Valid 1.00 Reliable

Average 1.00 Valid 97.93 Reliable
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Based on Table 5, the CVI value for each aspect is 1.00 with valid criteria. Thus,
the module is declared valid with an average CVI value of 1. According to study by Sari et
al. (2022), the science module received a CVI score of 1.00 in the "suitable validity"
category, which is consistent with the findings obtained meaning the product is valid used.
Consistent with the outcomes reported by Ramadani et al. (2023), the module was declared
valid with an average CVI value of 0.98. The validity criteria obtained from the validation
results of material experts are valid. Assessing the content validity index of a module is
very important to know whether it is valid to use (Laksmi, et al., 2021). So it can be
concluded that the material in the module assisted by interactive media is in the valid
category. Furthermore, the results of the assessment of the electrolysis module assisted
by interactive media by four validators against media experts can be seen in Table 6.

Table 6. Module evaluation results that have been validated by media specialists

Assessment Aspects Cvl Criteria IRA (%) Criteria
Content Eligibility 1.00 Valid 1.00 Reliable
Presentation 1.00 Valid 99.22 Reliable
Language 1.00 Valid 97.50 Reliable
Egaercrflsngn Chemistry 1.00 Valid 97.92 Reliable
Graphics 1.00 Valid 98.21 Reliable

Average 1.00 Valid 98.57 Reliable

Based on Table 6, the average result obtained from the four validators based on the
media assessment aspect is 1.00 with valid and reliable criteria and a value of 98.57%. In
line with research results that state that the module product that has been developed is
valid for use in learning, the category is very good and has a CVI value of 1.00 (Juliarti, et
al., 2022; Ramli, et al., 2023). The results obtained from the material and media validator
are to determine the validity of the module assisted by interactive media. The overall
average value obtained from the material and media validators after revision of the
interactive media-assisted module can be seen in Table 7.

Table 7. Average assessment of the validity and reliability of modules assisted by
interactive media

Aspect CVI Criteria IRA (%) Criteria
Material 1.00 Valid 97.93 Reliable

Media 1.00 Valid 98.57 Reliable
Average 1.00 Valid 98.25 Reliable

The results obtained from Table 7 show that the average value of the validity of the
interactive media-assisted module by the material and media validatoris 1.00. The average
value of inter-rater agreement is 98.25% with reliable criteria. If interpreted in the
category of validity and reliability of teaching materials, then the modules assisted by
interactive media are made valid and reliable, so they can be used in the learning process.

The trial was carried out on a small scale. This small-scale trial consisted of 15
students. This trial was carried out by researchers explaining the modules assisted by
interactive media. Respondents were given a questionnaire to rate the product's
attractiveness once the researcher had completed describing it. Subsequently, participants
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were requested to complete the questionnaire in order to offer an evaluation. Table 8
displays the outcomes of small-scale studies.

Table 8. Finding from guestionnaire analysis of module trials assisted by interactive media

No Statement SS S TS STS
1 Item1 5 9 1 0
2 Item 2 10 5 0 0
3 Item3 7 8 0 0
4 Item 4 5 10 0 0
5 Item5 7 7 1 0
6 Item6 8 6 1 0
7 Item?7 6 9 0 0
8 Item 8 4 11 0 0
9 Item9 3 11 1 0
10 Item 10 4 10 1 0
11 Item 11 6 8 1 0
Number of Frequencies 65.00 94.00 6.00 0.00
Total score 260.00 282.00 12.00 0.00
Total Number of Scores 554.00
Average 36.93
Score (%) 83.94
Criteria Practical

Assessing the outcomes of small-scale experiments, the response from MAS Ulumul Qur'an
Langsa alumni students was obtained with an average score of 83.94%, which shows that
the module assisted by interactive media is practical. So it can be concluded that this
module can be applied to learning electrolysis material. The feasibility of the module is a
must so that effectiveness in the learning process can be achieved (Sandra & Aisiah, 2022).
Consequently, it can be said that the module is appropriate for usage in small-scale
experiments and is used at MAS Ulumul Qur'an Langsa. The findings are consistent with
the study conducted by Riza et al. (2020), stating that the chemistry module based on
local wisdom regarding acid and base solutions is suitable for use in learning.

(4) Implementation, after going through the validation and trial process, the
application of the electrolysis module assisted by interactive media was carried out at MAS
Ulumul Qur'an Langsa in the experimental class with the aim of determining the students'
ability to understand concepts. (5) Evaluation, the evaluation phase is called the final
phase. At this stage, evaluation is carried out in the form of an assessment of students'
conceptual understanding in the control and experimental classes as well as students' initial
and final motivation for implementing the interactive media-assisted module, which is only
given in the experimental class.

Students' understanding of concepts

Following the learning process, 20 post-test questions were given to the control and
experimental classes to gauge their respective levels of comprehension. Based on the test
results given to the experimental and control classes after the learning was carried out,
posttest data was obtained, which is a test of concept understanding. Table 9 describes
the result data after posttest testing.
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Table 9. Posttest results of students' conceptual understanding

N MIN MAX Mean Mode
Control Posttest 26 70 90 79.04 75
Experiment Posttest 28 75 95 85.36 85

Table 9 shows that the control class has an average value of 79.04, a minimum of
70, a maximum of 90, and a mode of 75. On the other hand, the average value in the
experimental class is 85.36, with a maximum of 95, a minimum of 75, and a mean of 85.
The posttest results for the ability to understand concepts in the experimental class, which
used the module assisted by interactive media, were greater than those in the control
class, which did not use the module assisted by interactive media. So learning using the
electrolysis module assisted by interactive media is more effective in increasing students'
understanding of concepts (Khofifah, et al., 2021; Haryadi & Nurmala, 2021).

Normality and Homogenity Test

The normality test plays an important role in analyzing data. This test is to
determine the normality of the data. The normality test on students' conceptual
understanding was tested in the experimental and control classes using a Shapiro Wilk test
with the SPSS 20 application.

Table 10. Normality test results for students' conceptual understanding

Class Normality a Information
Experiment 0.06 0.05 Normal
Control 0.06 0.05 Normal

To determine the distribution of students' conceptual knowledge data, a normality
test was carried out. Table 10 displays the experimental and control classes' normality test
results, which have a value of 0.06 > 0.05. Consequently, it may be concluded that both
groups' data distributions are regularly distributed.

It's essential to conduct a test for homogeneity of variance before comparing
multiple groups to ensure that any observed differences aren't simply due to variations in
the underlying data (Usmadi, 2020). Testing is carried out by identifying data from the
experimental and control groups that are similar or not. The results of the homogeneity
test can be observed in Table 11.

Table 11. Outcomes obtained from students conceptual understanding homogeneity test
Levene's Test for Equality of Variances
F Sig.
Students' Equal variances assumed ,009 ,927
understanding
of concepts

Equal variances not assumed

Based on Table 11, the difference between the conceptual understanding posttest
results for students in the experimental and control groups is the same or homogenous, as
shown by the sig value of 0.927 > 0.05 that is obtained. This is similar to the research
results of Pandaleke et al., (2020), that the prerequisite test results in the homogenity test
show a significance value of 0.664, so that the homogenity test data has a significance
value of 0.664 > 0.05, so the data is said to be homogeneous.
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Independent Sample T Test

Hypothesis testing was carried out to determine the average difference in the
increase in students' conceptual understanding in the experimental class after using
interactive and control media-assisted electrolysis modules. Hypothesis testing can be
obtained using the t test. Understanding the concept using the independent sample t-test.

The independent samples t-test was used to test the significance of differences
between the means of two groups, which was carried out with SPSS (Murod et al., 2021).
The results of the independent sample t test analysis based on posttest data from the
experimental and control classes obtained a sig value. (2-tailed) 0.000<0.05, so it can be
concluded that there is a significant difference in conceptual understanding between
students who use modules assisted by interactive media and those who do not use modules
assisted by interactive media.

The conceptual understanding of students who use the electrolysis module assisted
by interactive media is better than the conceptual understanding of students who use
printed books. This is in accordance with research results which state that the use of
modules has proven to be a complementary learning resource that can help understand
concepts (Daroini, et al., 2022).

Conclusion

Based on the research results, it can be concluded that the module assisted by
interactive media is declared suitable for implementation because it has met the validity
requirements of material and media experts with an average CVI value of 1.00 and IRA of
98.25%. The research results also show that the application of modules assisted by
interactive media in electrolysis material can make students have better concept
understanding abilities which can be seen based on the posttest results of the experimental
class which is greater than the control class which uses printed books.
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