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Abstract. The research objective is to develop a valid and practical web-based
learning multimedia for mathematics in comparison topic. This current research
uses ASSURE model which is adopted as a media development model. The AS-
SURE model consistsof 6 stages, including Analyze learners characteristic, State
objectives, Select technology, media and material, Utilize technology, media and
material, Require learner participation, and Evaluation and revision. The subjects
of this research are students of class VII. The research finding indicate that based
on data analysis of media expert and material expert, each obtained on average
validity score of 3.32 and 3.72. during the test, the usebility tesr and product test
are carried out. The result of readability tesy analysis is 90.71% with very good
criteria. Meanwhile, for the result of test, the student responses are 89.46% with
the very positive category, while for the media evaluation by the teacher, the over-
all average scrore is 3.81, including in the very practical category. In brief, the
developed web-based learning multimedia is valid, obstains a positive response
from student, and is practical so that it can be used in learning.
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1 Introduction

In the context of education, one of the fields of study that has an important role
is mathematics [1]. Mathematics is a science that needs to be studied because it can
be used to solve a problem faced in a social context [2]. Mathematics learning is an
interactive process between teachers and students that can encourage students to under-
stand mathematical concepts. Learning mathematics is not only to know concepts, but
concepts can be used to solve both problems related to mathematics and daily life [3].
Therefore, to be able to instill concepts, students must construct their knowledge by
actively participating in learning. The role of teachers is very important so that students
are more active and interested in learning mathematics.

The use of learning media is one of the options that can make students more active
so that they are able to receive the material provided. However, the reality on the ground
did not go as expected. Based on observations and interviews conducted with mathe-
matics teachers at SMP Negeri 1 Suwawa, because of the Covid-19 pandemic, teaching
and learning activities are carried out offline for those who have been vaccinated and
online for those who have not been vaccinated. In situations and conditions like today,
teachers are required to be able to use technology-based learning media. However, at
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SMP Negeri 1 Suwawa, especially mathematics teachers, have not developed this me-
dia to support learning. For offline learning at school, textbooks are still used by the
government, while in the classroom teachers only use modules from powerpoint that
are printed out. This module only contains a summary of the material consisting of for-
mulas and sample questions. In terms of providing materials, teachers only apply lesson
methods to make classroom learning more teacher-centered. Students mainly listen to
the teacher explain and take notes on the material from the board. Students mostly listen
to the teacher’s explanation and write the material on the board. As for online learning
itself, it is still limited, where the material presented is only sent to the WhatsApp
group without any direct interaction with the teacher. This makes the learning process
monotonous and makes students uninterested in learning mathematics which results in
students’ lack of understanding of related materials. Of the several mathematics mate-
rials taught, most students do not understand the comparative material.

Based on existing problems, there is a need for media development in learning.
Learning media is a good, effective teaching method that follows technological devel-
opments. With this technology, teachers can take advantage of innovations in media,
namely multimedia. According to [4] Multimedia can be interpreted as a combination
of frames, videos, animations and voices in a software that can be directly manipulated
by users. With a multimedia display that presents interesting concepts, students will
not feel bored during learning. So that the material provided is easier to understand.
Multimedia learning that is in accordance with the problems that occur at SMP Negeri
1 Suwawa that utilizes technology is Web and mobile e-learning. [5] argues that web-
based learning media is a device that utilizes internet facilities to deliver material from
teachers to students to be accessed anytime, anywhere. In the world of education, the
internet can make it easier for teachers to improve the quality of learning by producing
various media [6]. Through the use of web-based multimedia, an effective learning pro-
cess can be created where students can interactively repeat material that has not been
understood at any time, thereby increasing student motivation.

Similar research has also been conducted before by [7] and research by [8]. The
difference between this study and the previous one is in the material and subject of the
research, namely junior high and high school students. The update of this research is
the application/software used to develop Web Using Canva Education, then the material
is a comparison with the research subject is junior high school students.

Based on the description above, it is necessary to conduct research on the devel-
opment of web-based mathematics learning multimedia on comparative materials in
grade VII SMP Negeri 1 Suwawa. The purpose of this research is to develop a valid and
practical web-based mathematics learning multimedia.

2 Research Methods

Research and Development using a quantitative approach oriented to product devel-
opment, was carried out in May-June 2022 in grade VII of SMP Negeri 1 Suwawa.
To obtain data, interviews, validation sheets and questionnaire distribution were carried
out. In this study, the ASSURE model was used developed by Smaldino, et al. which
was then adopted as a model for learning media development. The stages in this model



430 M. N. Tomaili et al.

are found in the name of the model itself, namely ASSURE. The stages of the ASSURE
model are as follows:

The first stage is Analyze learners characteristic, some of the activities carried out
during this stage are analysis of general characteristics to find out the socio-cultural
background of students, age and level of cognitive development; analysis of students’
initial abilities to find out students’ ability to understand learning materials, and learning
styles. During this stage, researchers interview math teachers and distribute question-
naires to students. The results of this analysis can be used as a basis for the development
of appropriate media. The second stage is State objectives, where the development goals
and learning objectives to be achieved are based on previous analysis. The purpose of
the lesson refers to the KI and KD of the material to be developed.

The third stage is Select technology, media and materials, at this stage a review
of technology, media and materials is carried out in accordance with the results of the
analysis and the goals to be achieved. The fourth stage is Utilize technology, media and
materials, at this stage several activities are carried out such as initial design including:
preparation of lesson plans, making instruments, making storyboards. Then multimedia
development was carried out which resulted in Draft I. This stage is also validated
by providing a validation sheet which is then analyzed using a 0 — 4 likert scale. The
formula used is as follows:

n
T X;
sk = Zi=1ki (0
m
j R
SRK — jumlah S @)
banyak aspek

with
SR = Average score
Xi = Identical validator score
m = Number of validators
SRK = Overall average score
Furthermore, the score is converted into a qualitative value as shown in Table 1
below: Source: [9]

Table 1. Validation success criteria.

Score Interval Criterion
Average validation results > 3.40 Highly Valid
2.80 < Average validation results < 3.40 Valid

2.20 < Average validation results < 2.80 Quite Valid
1.60 < Average validation results < 2.20 Less Valid
Average validation results < 1.60 Invalid

In addition to validation, at this stage a revision was also carried out that resulted in
Draft I1. The fifth stage is Require learner participation, at this stage a readability test
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of Draft II is carried out to find out whether the learning multimedia can be read and
understood by students. The readability test was carried out to 6 students of SMP Negeri
1 Suwawa, then students filled out a readability sheet containing questions that would
be suggestions for improvement of the product so that they would produce Draft III.
Previously, the readability test questionnaire was analyzed using a Likert scale interval
0 — 4 with the following formula [10]:

PR— Y Response score for each aspect
N Maximum score

> x 100% 3)

With the percentage of the assessment scale as shown in Table 2 below: Product

Table 2. Score Interpretation Criteria.

Percentage Interpretation
0% - 20% Very Not Good
21% - 40% Bad

41% - 60% Pretty Good
61% - 80% Good

81% - 100%  Excellent

testing is also carried out at this stage. The media will be tested on 38 students and
the media evaluation by the teacher, then the students fill out a student response ques-
tionnaire and the teacher fills out the media evaluation questionnaire. The sixth stage
is Evaluation and revice. This stage aims to assess and revise products that have been
tested. In the evaluation process, it is used to evaluate the results of testing products
that have been developed. The data analyzed were student response sheets and media
evaluations by teachers, each of which used the following formula:

i P
Ri= —— 1 : )
Maximum score of aspect to— j

with

Ri= Percentage of i-aspect response

Pj = Score of the jth respondent

n = Number of respondents

Then calculate the average of the total percentages:

_ YR
m

RT

with m = Many aspects.
The scores obtained are then converted in Table 3.

The student’s response is said to be positive if the student gives a response of 70%
or more with a minimum positive category for each aspect.
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Table 3. Categories Student Response.

Score Interval Category
85% < RT Very positive
70% < RT < 85% Positive
50% < RT70% Less positive
RT < 80% Not positive

Source: Modified from [9]

The media evaluation formula used by teachers is as follows:

total score
Averagescore = - (®))
number of grains

total
SRK — sum of total score ©)
number of aspect

Existing scores are converted to

Table 4. Criteria for the Practicality of Learning Media.

Score Interval Criterion
Average practicality result 3.40 Very practical
2.80 Average results of practicality 3.40 Practical

2.20 Average practical results 1 2.80 Quite practical
1.60 Average results of practicality 2.20 Less practical
Average practicality result 1.60 Impractical

Source: Widoyoko in [9]

In the revision stage, it is used to correct the shortcomings that existed in the previ-
ous stage. The result of this revision will be the Final Draft.

3 Results and Discussion

This study produced web-based learning multimedia on comparative materials with
the ASSURE development model. The results and discussion of each stage are as fol-
lows.

Tahap Analyze learners characteristic

At this stage, the researcher analyzes the characteristics of the students. The students
who were the research sample were Class VII, 10 boys and 18 girls, with a total of 28
people. Students come from a variety of backgrounds and financial circumstances. Most
of the students’ parents work as farmers, but some are civil servants, police and soldiers.
Grade 7 students of SMP Negeri 1 Suwawa are around 13-14 years old. According
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to Piaget’s theory, the cognitive development of children over the age of 11 is at a
formal operational stage. Where students have the ability to think abstractly. The school
environment and student residences are not far away and are still in areas that can be
reached by the signal. In learning, there is no web-based media because they think that
web creation is still difficult, there must be a syntax.

Based on interviews with mathematics teachers, information was obtained that stu-
dents’ initial abilities were still low. With the Covid-19 pandemic, it is difficult for stu-
dents to absorb the materials provided. They are still weak in operating numbers. From
the learning style questionnaire, it was also found that students had different learning
styles, including 12 visual, 10 auditory and 6 kinesthetic. Based on this analysis, the
researcher provides a solution, namely developing learning media by accommodating
visual, auditory and kinesthetic learning styles. For visual learning styles, media is cre-
ated that contains text and images or animations that can be seen directly by students.
For auditory learning styles, media is made that contains learning sounds and videos that
can be heard by students, while for the kinesthetic learning style, the learning method is
by practicing it directly, the media developed can be used directly by students without
having to listen to the teacher’s explanation.

Tahap State Objectives

At this stage, the researcher identifies learning objectives and development objectives
as specifically as possible. The learning objectives used are that after using web-based
learning media , students are expected to be able to:

1. Be able to correctly determine and solve problems related to the comparison of two
quantities (equal and different)

2. Can analyze value comparisons and reverse values

3. Can distinguish between value comparison and inverted value problems (with ta-
bles, graphs and equations)

According to [11] Learning objectives are designed to realize knowledge in the
hope that students can master it. So, The purpose of the development of this media is
to create a learning multimedia for students to repeat the material given, students can
learn anytime and anywhere so that they can better understand the material.

Tahap Select Technology, Media and Materials At this stage, the selection of technol-
ogy, media and materials is carried out. Media that is suitable for use according to the
characteristics of students and the goal of development is multimedia-based learning
Web. According to [12] Based learning media Web is a medium that is not limited spa-
tially and temporally by using internet technology. So that researchers choose internet-
based technology in the form of applications Canva Education, Quizizz, YouTube and
Bit.ly. The reason for choosing the technology is because it is easy to access and does
not require coding so that it is suitable for teachers to use in developing learning me-
dia based on Web. Canva Education used as the main application in developing Web.
Canva Education offers various advantages such as easy access, attractive appearance
and comfortable to use [13]. Quizizz used in providing evaluations. With the existence of
quizizz Students will be more enthusiastic in working on maematika questions because
this technology is in the form of an educational game that displays questions with a
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Table 5. Draft Result 1.

Display Information

Home

Porch This page is the initial view of the web. In this section,
it displays headers (website logo, home menu, compe-
tency menu, material menu, evaluation menu, profile
menu), welcome greeting, material title, and animation
that makes the web appearance more attractive.

KOMPETENS!  MATERI  IVALUASI PROFR.

Untuk leslas VI SMP/MTs Sederajat

Competence In this section, it displays the basic competencies that
BERANDA MATERI  EVALUASI  PROPL will be achieved by students

Harmpmes Sosr

1. Menjelasken rasia dua besoren (satuehnyo soma
dan berbero)

2 Mengonalisis. perbandingon sendoi don berbalk
nilai dengan menggunakon tobel dato, grafik dan

persamaan
3. Menyslssolken masaloh yeng berkaiton dengen
raso duo besoron (sotuorya soma  dan
barbada)
4 Menyelesoiken masalah yog berkoiton dengan
periondingn senilkal dan berbalk ikl

Material This section displays instructions for accessing the pro-
vided sub-material that students will learn

BERANDA  KOMPETENS! FvALUASI  PROFIL

This section displays instructions for accessing the eval-
. : uations that will be integrated with Quizizz as practice
) | to students after learning the material

Evaluation

Berikut merupakan kethan scol untuk materi Perbandngan. Latihan soal in
terdin dari 10 560! piNGN QNG Yang dkberikan batas wakiy

Silohkan kilk CONTINUE untuk menger|akan ool

CONTINUE

limited time so that it can trigger student motivation. Moreover Quizizz also has accom-
paniment music when students work on problems. This is in accordance with the views
expressed (Bosnia, 2020) that students will feel happy, comfortable and motivated to do
the evaluation with the Quizizz which vary. YouTube is used as a technology that will
clarify material containing sample questions in the form of videos. According to [14]
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Table 5. Draft Result 1.(Continued)

Display Information

Profile This section features profiles of developers, researchers,
OERANDA  KOMFETENSI  MATERI  EVALUASI and mentors

Sub Material Page

This section displays illustrations of comparison, the
concept of comparison, the meaning of comparison of
two equal and different quantities and an in-depth study
of example questions in the form of videos

Comparing Two Quantities

+.

Materi Terkait

This section displays material on the meaning of value
comparison, how to calculate value comparison, formu-
las and deepening of example questions in the form of
videos

BERANDA  KDMPETENS! FVALUASI  PROFIL

+t Materi Terkait

Pengertian Perbandingan Senilai

Z
Petandngon senial adaloh PerBORANQon dud bessren
o
=

Cortoh kejadian perbandingan seniai & ctoranys adaloh
sebagal berkia.

# Perbandmgon amtors jumish boreng don hargs borang
« Parbandngan ontora jumioh tobungon don okt

fuge st manurun.

pemyimparan.

This section displays material on the meaning of value
reversal comparison, formulas and deepening videos of
example questions

Value Reversal Comparison

SERANDA  MOMPETENS! EVALUASI  PROAIL

W Materi Terkait
Pengertian Perbandingan Berbalik

Nilai [tibordngkan Due
Pertandingon berosis il adsion persendngan antor Besaran
8us el yang apsbila uaty il bertomach, make nloi

[ Petandingon Senikol

ang lan 0kan berkurang begiu ssbalkn s

Masoloh yang beckaton dengon parbandingan berbalik

il adoich

* Perbondngan antara bomyok pekeri dengan wekiu
penyeiesain

= Parbondngon cntora banyok hewan dengan wekiu
maenghabiskon mkangn

= Parhonangon ontora kecepatan kendaraon dengan
okt tempub

YouTube is one of the internet-based video technologies that allows it to be accessed
online and offline So that students can continue their studies anytime, anytime. Bif.Ly
used to shorten addresses Web. The researcher also used several media provided by the
school in carrying out the learning process and selected comparison materials with sub-
materials comparing two quantities, equivalent comparisons and reversal comparisons.
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Table 5. Draft Result 1.(Continued)

Display Information

Evaluation Page

login In this section, it displays a name column that students
can fill in when they are going to do the evaluation

This section displays the questions that students will do.
The question consists of 10 questions

Re | Rp Rp
125000,- 140.000,- 105.000,-

Score Acquisition This section displays the scores obtained by students
after doing the evaluation

Tahap Utilize Technology, Media and Materials

At this stage, the initial design of multimedia development was carried out to make
lesson plans, instruments and storyboards. After the initial design is completed, it is
continued with the development of multimedia called Draft I which can be seen in
Table 5.

After Draft I was completed, 6 verifiers (namely, 3 lecturers from Gorontalo State
University and 3 junior high school mathematics teachers) consisting of media experts
and material experts validated the learning multimedia by providing validation sheets,
then analyzed, as seen in Table 6.

Table 6. Media Expert Validation Results.

Assessment Aspects Average Score Criterion
Usability 3.17 Valid
Functinality 347 Highly Valid
Visual Communication 3.33 Highly Valid

Overall Average Score 3.32 Valid
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Table 7. Media Revision Results

Before Revision (Draft I) After Revision (Draft IT)

The layout of the material is made in the form The layout of the material is readable and at-
of buttons, preferably white and not transparent tractive

and the writing uses dark colors to make it more

embossed and attractive

Rumus Perbandingan Senilai

In the explanation of the material, illustrations Explanation of the material has been added il-
or animations can be added in addition to the lustrations
video at the end

The average score of the validation results of media experts is 3.32, which means
that the media developed is valid. However, at the time of verification, validators also
provide comments and suggestions to the media. The suggestions given are to add ani-
mations or illustrations to the material, improve the layout and shorten the URL to make
it easier to remember. The following recommendations from media expert validators are
shown in Table 7.

The validation of the subject matter expert is also analyzed like the previous expert.
The results of the validation of the subject matter experts can be seen in Table 8.

The average overall score of the validation of the subject matter expert obtained
3.72 which means that the material in the media is valid. Similar to the validation of
media experts, for the validation of material experts, validators also provide comments
and suggestions that have then been improved. The following recommendations from
the material expert validators are shown in Table 9.

Tahap Require Learner Participation

At this stage, a readability test was held for 6 grade VII students of SMP Negeri 1
Suwawa. After Draft II is said to be valid, then the researcher conducts a media read-
ability test. At this stage, the researcher teaches how to use media to students and then
distributes a readability test questionnaire. The results of the readability test are shown
in Table 10. The average score of the overall percentage of the readability test was
90.71%, which means that the media developed can be read so that it can be tested.
The results of this readability test are named Draft III. In the readability test, students
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Table 7. Media Revision Results (Continued)

Before Revision (Draft I)

After Revision (Draft IT)

=8
The answer to the question should be pre-
sented at the end

The answer to the question has been cor-
rected as suggested

MPM s

The web address is changed in the Bit.ly to
make it short and memorable (http://media-

€>c 0

MPM BERANDA

The web address has been changed to
https://Bit.ly/matematika-perbandingan

12.my.canva.site/perbandingan-kelas-vii-
smp-mts-sederjat)

Table 8. Material Expert Validation Results.

Assessment Aspects Average Score Criterion

Content Quality 3.75 Highly Valid
Pedagogial Didacticist 3.02 Highly Valid
Interraction 3.75 Highly Valid
Display/Layout 3.75 Highly Valid
Overall Average Score 3.72 Highly Valid

give suggestions to add duration to the questions. The suggestions and the results of the
revision can be seen in Table 11.

After Draft III can be read and understood by students, then a trial is carried out in
class VIIC. The researcher teaches using learning knowledge to pay attention to and try
media through their respective computers and smartphones . After testing the product,
the researcher provided a Student Response Questionnaire to find out how students
responded to the use of media, and a Teacher Media Assessment Questionnaire to find
out the teacher’s assessment of the practicality of multimedia learning. Evaluation and
revise stage At this stage, the researcher analyzes the student response sheet and media
evaluation by the teacher during the trial and makes the final revision. The results of the
analysis of student responses can be shown in Table 12.

The student response was 89.46, which means that the media developed received
a positive response from students. The results of the media evaluation by teachers can
be presented in Table 12. The average overall score of media evaluation by teachers
was 3.81, which means that the media developed is practical. Based on the students’ re-
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Table 9. Media Revision Results

Before Revision (Draft I) After Revision (Draft II)

Jarak kota A ke kota B sama
dengan jarak kota B ke kota C. Jika
AB dapat ditempuh dengan

kecepatan 45 km/jam selama 10

jam. Berapakah kecepatan yang

harus ditambahkan jika jarak BC
akan ditempuh selama 9 jam?

Fix question no 3 there is a writing error Writing errors in questions have been
fixed

MPM  owreens MPM  xowsrom

perbandingan sendal dan berbalik
mengguneian tabel dato, grafic don

) * 4 Menyelesakon mosalah yog berkoiton dengan

perbondingn sentol don berbalk ol

Equip with achievement indicators Achievement indicators have been added

Contoh Soal
Perhotiion iustros berky

‘-
e — —
D S S

Add example questions to a value rever- Sample questions have been added
sal comparison in addition to video

sponses and media evaluations by the teachers, the Final Draft was obtained which can
be accessed through http://Bit.ly/matematika-perbandingan. The media developed pro-
duces multimedia mathematics learning based on Web valid and practical comparative
material. Multimedia based mathematics learning Web It contains materials, sample
questions, learning videos, interesting animations and evaluations. This refers to re-
search conducted by [8] about the content of the material of the product consisting of
several models, but the difference with this research is that the technology used and re-
placing the LKS with Quizizz. This research and development has two objectives. The
purpose of this study is to determine the validity and practicality of web-based learn-
ing multimedia in comparative materials for junior high school students. From Tables
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Table 10. Material Expert Validation Results.

It Assessment Aspects Percentage of Criterion
Each Aspect

1 The text or writing on this web learning multi- 100% Excellent
media is easy to read

2 Images displayed in the web are clear or not 100% Excellent
blurry

3  The images displayed in the multimedia web 95,83% Excellent
learning are interesting

4 The images shown are in accordance with the 83,33% Excellent
comparison material

5  The material presented in this learning multi- 87,5% Excellent
media helped me and my friends in discussing

6  The material can be easily understood step by 95,8% Excellent
step

7  The material presented has collapsed 79,17% Good

8  There are no double meaning phrases on this 79,2% Good
web

9 I can understand the material in this learning 95,83% Excellent
multimedia

10 The web is easy to operate 95,83% Excellent

11 This web-based learning multimedia makes 87,5% Excellent
learning easier for me

12 Tam very interested in using this web 91,67% Excellent

13 Iam more interested in learning mathematics by 87,5% Excellent
using web-based learning multimedia
Overall Percentage Average Score 90.71 Excellent

6 and 8, it can be seen that the validation of multimedia media experts based on web
learning has an average overall score of 3.32, in the interval of 2.8-3.4 valid categories,
while the validation of the evaluation of material experts obtained 3.72, namely in the
interval ; 3.40, the standard is very valid, meaning that the media developed is worthy
of testing. The media quality scored an average of 3.75 on a very practical scale. With
an average score of 3.67 reviewed from the quality of learning, with very valid criteria.
So the average result of the teacher’s media evaluation as a whole is 3.81 which is a
very practical category.

4 Conclusion

Based on the results of the research and discussion, as well as after assessing me-
dia experts and material experts, a common thread can be drawn that this learning
multimedia can be said to be valid, and the average survival score is 3.32 and 3.72,
respectively. Web-based multimedia learning is also said to be practical, as shown by
the results of media evaluation by teachers, obtaining an overall average score of 3.81
which is included in the very practical category. In this case, it appears that the web-
based learning multimedia developed can be used for learning.
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Table 11. Material Expert Validation Results.

It Assessment Aspects Percentage of Criterion
Each Aspect
1. Ifeel happy to take part in comparative 94,64 % Very Positive
learning
2. I enjoy following the learning that has 91,96 % Very Positive
the media
3. With the existence of these learning me- 88,39 % Very Positive

dia, it makes me feel that I am not bored
participating in learning
4. This web is interesting to me, so | be- 84,82 % Positive
come even more excited about learning
comparative materials

5. TI’'minterested in the video on the web 87,5 % Very Positive
6. 1 was able to use this web well 86,61 % Very Positive
7. 1 understand the language used in this 82,29 % Positive
web
8. Ican focus on the comparative material 89,29 % Very Positive
taught with this learning multimedia
9.  With the existence of multimedia learn- 91,07 % Very Positive

ing, I can learn comparative material
anywhere and anytime

10. This web look is very attractive 91,07 % Very Positive
Average percentage of total 89.46 Very Positive

Table 12. Results of Media Evaluation by Teachers.

No. Assessment Aspects Average Score Criterion

1. Quality Of Content and Purpose 4 Very practical

2. Media Quality 3.75 Very practical

3. Quality of Learning 3.67 Very practical
Overall Average Score 3.81 Very practical

Based on the conclusion above, recommendations can be given to researchers who
will conduct research related to this research should use quality Canva education so that
the features are more attractive. Based on the results of the research, students responded
positively to web-based learning multimedia, so it is necessary to develop additional
media materials. Based on the research conducted by the researcher, the researcher did
not measure the effectiveness of the media, so the next researcher if he wants to develop
existing media, the researcher suggests increasing the effectiveness of the media.
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