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Abstract.
Google sites help in increasing student motivation and learning outcomes due to online
learning. The research objective is to develop web-based online learning media using
the Google site on elasticity material and to test its feasibility in increasing student’s
motivation and learning outcomes, which is limited to the cognitive domain, starting
at the level of C1 until C4. This study uses research and development methods and
refers to the 4D model (define, design, develop, disseminate). The participants in the
study were students of class XI IPA 2 of MAN 2 Cilegon. The instruments used include,
validation sheets, observation sheets, documentation (attendance, task collection
data, transcripts, etc.), questionnaire sheets, and tests. Data were analyzed using
communication and processed using the scores obtained in percentages. The results
showed that at the define stage, students admit they feel bored doing online learning
and feel that the material provided by the teacher is difficult to understand. The media
designing starts from making flowcharts, storylines, learning scenarios, compiling
material, and practice questions, then combining them into online learning media
based on google sites. The development stage includes material and media validation
(93.5%), product trials (84.4%), and product revision. The last stage was disseminating
results online learning using Google sites, which was carried out very well (92.8%),
student learning motivation was high (82.4%) and student learning outcomes had
increased as seen from the n-gain 0.6 medium interpretation, t𝑐𝑜𝑢𝑛𝑡 20.1305, t𝑡𝑎𝑏𝑙𝑒 2.028
(t𝑐𝑜𝑢𝑛𝑡 > t𝑡𝑎𝑏𝑙𝑒).

Keywords: google sites, student motivation, learning outcomes

How to cite this article: Dhiya Wirdatul Izzah, Pina Pitriana, Ade Yeti Nuryantini*, (2024), “Development of Web-based Online Learning Media
Using Google Sites to Increase Student Motivation and Learning Outcomes on Elasticity Material” in International Conference On Mathematics And
Science Education, KnE Social Sciences, pages 637–650. DOI 10.18502/kss.v9i8.15628

Page 637

Corresponding Author: Ade Yeti

Nuryantini; email:

ade.yeti@uinsgd.ac.id

Published: 3 April 2024

Publishing services provided by

Knowledge E

Ade Yeti Nuryantini et al. This

article is distributed under the

terms of the Creative Commons

Attribution License, which

permits unrestricted use and

redistribution provided that the

original author and source are

credited.

Selection and Peer-review under

the responsibility of the ICMScE

Conference Committee.

http://www.knowledgee.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


ICMScE

1. INTRODUCTION

In 2020 the world experienced a Covid-19 pandemic, which resulted in school conduct-
ing online learning. Circular letter of 2020 N0. 4 issued by the Minister of Education
and Culture of the Republic of Indonesia contains regulations regarding online learning
activities carried out at home. Teacher/lecturers must ensure that their students continue
to carry out learning activities even if only at home [1].

Teacher an important role as motivator in learning activities in school, so teacher
must grow and motivate their students. Students who are highly motivated to learn will
get good result from the learning process they go through, while students who do not
have good learning motivation will not get good results either [2]. The reduced learning
motivation of students in online learning is indicated by the lack of active students
and only a few participating in the learning process [3]. Factors that lead to decreased
learning motivation of students include: difficulty concentrating, confusion, loneliness,
difficulty sleeping, easily tired and stressed [4].

Government regulations that require learning from hoe are in line with the digital era
21 to change a new paradigm for education, which emphasizes the use of technology
in classroom learning [5]. The application of improving information and communication
technology, online learning systems adopt e-learning systems which are expected to
be able to overcome problems related to space and time during the learning process
[6]. However, some of the obstacles in online learning are the limited quota and the
lack of knowledge of educators in applying online media [7].

Preliminary studies at MAN 2 Cilegon were conducted by interviewing physics teacher
and students, learning observations, and giving open questionnaires to students. Inter-
views with teacher explained that initially learning was carried out using two methods,
namely online and offline, but because Cilegon City became an orange zone during the
pandemic, learning was changed to online as a whole. Online learning was originally
using school e-learning, but due to frequent overloads, most teachers switched to
using WhatsApp Group, Google Classroom, and Zoom Meeting. The problem that often
occurs online is that it is difficult for students to access learning media due limited
signals and quotas. Meanwhile, interviews with students complained about the obsta-
cles experienced during online learning including: difficulty in accessing the internet
in some areas of the student’s homes, declining grades due to poorly understood
learning materials, and feeling confused when given new learning media. Learning
observations were carried out by observing learning activities carried out by teachers
and students through WhatsApp Group or Zoom Meeting, some students were absent
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without clear information, students did not participate less in the learning process,
the lack of response when the teacher was asking about learning materials, some
students do not collect assignments given by the teacher so that it affects the learning
outcomes obtained, and students complain when their quota will soon run out. An open
questionnaire was given to all students of class X MIPA MAN 2 Cilegon, many students
complained that online learning the material provided was difficult to understand.
Because teachers use WhatsApp, e-learning, and the Quipper learning application more
often, students feel bored that the learning process is only filled with reading material
and giving assignments. Some students admitted that they prefer to do learning using
the Quipper because the material is easy to understand, even though the material is
not given directly from the teacher but is provided by the application. Students also
expect the provision of material through animated videos so that the material is easy
to understand, coupled with making games so that the learning atmosphere is more
created and not easily bored.

In addition to decreased learning motivation, students of MAN 2 Cilegon also had low
learning outcomes, seen when researchers did PPL-SDR students got cognitive score
with an average of 48.8 because students were not motivated to learn, it resulted in on
low learning outcomes. The low learning outcomes of students are reinforced by the
results of test questions carried out in two classes consisting of 12 multiple choice items
on elasticity material. The results of the test questions are presented in the following
Table 1.

Table 1: Test results for elasticity materials.

Class Average Value Interpretation

XII IPA 2 58.5 Medium

XII IPA 3 48.3 Low

In connection with the above problems, it turns out that teachers have not optimized
the online learning media used for the learning process. Teachers deliver material only
through text on WhatsApp and e-learning, while students prefer to do learning through
media that do not only contain text, but combined with image and videos. Learning
media whose use utilizes internet access and can be combined between text, image,
and videos, one of which is the web, an educational service that allows the realization of
edutainment by using internet [8] According to Rusman (2012) learning activities using
the web called web based learning are learning activities that utilize media sites such
as websites that can be accessed using the internet network. Web based learning is
another example of the application of learning where teaching materials and delivery
methods use the internet [9]. Generally, the web is written in HTML format and can
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contain text, images, audio, and others [10]. The web is made with various programming
languages, such as Java, C, Python, etc [11]. However, Google offers an easy and free
website creation service called Google Sites. Google sites are easy to create because
they do not require expertise in programming languages [12]. Apart from being used
for web creation, Google Sites can also link to other Google platforms such as Google
Form, Google Document, YouTube, and so on [13]. Researchers developed learning
media based on google sites which contained learning activities from beginning to
end, learning instructions in the form of text, learning materials in the form of videos,
LKPD to practice questions. One learning meeting is presented in one web page so that
students are not confused and just scroll through the screen of their phone or laptop.
This research uses physics learning about elasticity. In the 2013 curriculum, elasticity
material is found in class XII odd semester at SMA/MA level.

Based on the described background, the researcher intends to design a study entitled
“Development of Web-Based Online Learning Media Using Google Sites to Increase
Student Motivation and Learning Outcomes on Elasticity Materials” with research objec-
tives 1) Feasibility of web-based online learning media using google sites that have been
developed on elasticity material, 2) Implementation of web-based learning using google
sites as online learning media on elasticity material, 3) Profile of student’s learning
motivation after web-based learning using google sites on elasticity material, and 4)
Increase student learning outcomes after web-based learning using google sites on
elasticity material.

2. RESEARCH method

The method used is Research and Development (RnD). Research and Development is
a research method used to produce or test the effectiveness of the product [14]. This
study refers to the 4D (four-D) model. The 4D research and development model has
4 main stages, namely: Define, Design, Develop, Disseminate [15]. The define stage
is the stage to define the requirements needed in research and development. The
define stage includes five stage, namely: front-end-analysis, learner analysis, concept
analysis, task analysis, and specifying instructional objective. After the material has been
collected, the next stage is the design for manufacture of web-based learning media.

Thiagarajan divides the development stage into two stages, namely expert appraisal
and development testing. At the expert appraisal stage, the designed media will be vali-
dated or assessed for the feasibility of the product design and then evaluated by expert
in their fields. While development testing is the stage of testing the product design to
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the real target subject. In the disseminate stage, the product is implemented to students
to find out the implementation of learning using google sites media. Furthermore,
the assessment to determine the profile of learning motivation using questionnaires
and documentation given to students. Learning outcomes were obtained from test
conducted before and after learning using google sites with a one group pretest-posttest
research design.

In this study, two types of data were used, namely qualitative data and quantitative
data. Qualitative data were obtained from validation sheets in the form of suggestions
and criticism from media experts, material experts, and physics teacher who validated
the media, criticism and suggestions in the form of descriptive narration provided in
the comments column on the validation sheet. Quantitative data obtained from media
validation sheets, observation sheets, test, questionnaires, and documentation. The
data used in this study is primary data, namely data taken directly by researchers
through data collection in the field.

The instruments used in this study include several types of instruments, including: 1)
Validation sheet. Validation sheet are used to obtain feasibility data from web-based
online learning media using google sites. Validation sheet in the form of a questionnaire
conducted for material and media validation. The material validation sheet was adopted
from Cahyono (2019) and the media validation sheet was adopted from Kalvadema
(2017). The material validity test will be carried out by material experts and media validity
tests will be carried out by media experts. The validation sheet uses a likert scale which
is expressed in the form of answer ranging from not good to very good. 2) Observation
sheet.

The observation sheet is used to determine the implementation of elasticity learning
using web-based learning media. The observation sheet contains the stages of learning
with answer choices that are not implemented until they are carried out very well. In
addition, there is a description column for observed to add descriptions at each learning
stage. 3) Documentation. Documentation is used to obtain data on student’s learning
motivation after learning to use the web. Documentation is the data needed to support
variables in the form of absences, list of assignment collections, transcripts, notes, and
so on. 4) Questionnaire. Aspects of learning motivation cannot be measured using only
analytical documents, to support four aspects of learning motivation that cannot be seen
from the documentation, a questionnaire containing questions about student’s learning
motivation is used. The questionnaire sheet used in the study was in the form of a
closed ended questionnaire which was filled out through student responses. 5) Test.
The test is used to measure the increase in student learning outcomes in the cognitive

DOI 10.18502/kss.v9i8.15628 Page 641



ICMScE

domain. In the cognitive domain a written test with 12 pretest and posttest questions
was used in the form of multiple choice questions.

The data to be analyzed in this study are validity sheet, observation sheet, documen-
tation, questionnaires, and tests. Communicative data is processed by processing the
scores obtained and will produce a percentage. The percentage interpreted according
to the range of values for each data.

The partisipant in this study were all class XI IPA 2 MAN 2 Cilegon. The place of
research was conducted at MAN 2 Cilegon, which is located at Jl. Keserangan Link.
Bujanggadung, Rawaarum Village, Grogol District, Cilegon City, Banten Province. The
research was conducted for three weeks starting on October 18 2021 until November
2 2021 which was carried out online. Elasticity learning using google sites was carried
out for five meetings.

3. result and discussion

The method used is Research and Development and research design refers to the 4D
design initiated by Thiagarajan. The 4D design has four stage, namely define, design,
develop, and disseminate.

3.1. Define

The define stage is the stage of defining the requirements needed before developing
learning media. The define stage is carried out by paying attention to observing and
adjusting the need to support learning students. There are five main steps to carry out
the define stage, 1) front-end analysis, the front-end analysis was carried out aiming to
find out the problems experienced in conducting online learning in school during the
pandemic so that the development of learning media was needed, researchers feel the
lack of motivation to learn students to do online learning, one of factor that influence it
is because the learning media used by teachers are only limited to WhatsApp groups, 2)
student analysis, an activity to analyze the characteristics of students who are the target
of developing learning media, the analysis characteristics such as learning style, aca-
demic ability, motivation and interest in learning, individual skills at the time of learning,
researchers observed students using online learning motivation questionnaires through
Google Form, students claimed to feel bored doing online class and felt the material
provided by the teacher was difficult to understand, 3) concept analysis, concept analysis
is carried out to achieve the objectives of a lesson by examining the basic competencies
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in the material that will be made learning media, basic competence in elasticity material
is found in KD 3.3 Analyzing the elasticity properties of materials in daily life, and
KD 4.3 Conducting experiments on the elasticity properties of a material along with
presentation of experimental results and their use, 4) task analysis, the main task that
students do is to be able to analyze the elastic properties of a material, researchers
make several student worksheets regarding the main tasks that must be mastered by
students to achieve the specified minimum competencies, researchers also provides
practice questions at each meeting which aims to determine the extent to which student
understand after carrying out learning activities, 5) specifying instructional objectives,
to be achieved after carrying out a series of learning activities. Learning objectives are
formulated by looking at the basic competencies in the material to be taught.

3.2. Design

The second stage in 4D research is design. At this stage the material that has been
collected is then designed in the media that will be developed. Media design starts
from making flowchart, storyline, learning scenario, compiling material and practice
questions, then combining them into online learning media based on Google Sites.
Online learning with web media based on Google Sites was carried out for five meetings.
Two meetings were used for pretest and posttest while three meetings were used for
online learning using web media. During online learning, students open a web link
created by researcher.

Each student conducts learning from beginning to the end of the meeting via the web.
Starting from opening (greeting, praying before studying, attendance, apperception,
delivery of learning objectives), core activities (providing material, doing worksheets,
discussion), and closing activities (summary of material, doing practice question, con-
clusion, praying after learning, and greeting) is loaded in full on the web. One meeting
is on one web page so that student can take part in learning by scrolling through their
smartphone or laptop screens without switching pages.

3.3. Develop

After defining the curriculum, designing material and practice question, designing
media, and so on, the next stage is development. The development stage includes
material and media validation, product testing, and product revision. Media validation
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was carried out by three validators, namely material experts, media experts, and physics
teacher.

Table 2: Feasibility test material and media.

Aspect Score

Material Expert Media Expert Physics Teacher

MaterialPreliminary 100% - 100%

Content 66% - 95.8%

Evaluation 75% - 100%

MediaDisplay - 94.6% 96.4%

Completeness - 100% 100%

Media Benefit - 100% 100%

Average 76.8% 96.8% 98%

Interpretation Very Feasible Very Feasible Very Feasible

The average feasibility of online learning media using google sites from the validation
test of material experts, media experts, and physics teacher is 93.5% with a very
feasible interpretation, this is comparable to research conducted by Bambang Setyawan
regarding google sites media used for guidance classical gets a feasibility rate of 93%
with a very feasible interpretation [12].

In addition to conducting a validity test, to determine the feasibility of the media,
product trials were also carried out to students in class XI IPA 1 with a small scale of
15 students. The product trial results get a feasibility value if 84.4% with a very feasible
interpretation. This is line with research conducted by Ardian Asyhari and Rahma Diani
(2017) that product trials were carried out with a sample of 15 people and obtained
94.6% results with very good interpretation [16].

The validation test for material and media is not only in the form of quantitative
data, but there is also qualitative data, namely the provision of suggestion from the
validator to improve material and media. After the validation test was carried out on the
validator and product testing for the students, the next step was to improve the media
in accordance with the suggestions from the validator.

3.4. Disseminate

The disseminate stage is the stage of implementing the media in schools. The imple-
mentation of the media is carried out in class XI IPA 2 and is carried out online.
At the disseminate stage, data on the implementation of learning using web media
were obtained, data on increasing students learning motivation and data on increasing
student learning outcomes on elasticity material.
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3.5. Implementation of online learning using google sites

Learning is carried out online using web media for approximately three weeks. Learning
begins on October 18 2021 until November 3 2021 and is carried out for five meetings.
Two meetings were used for test and three meetings were used for learning activities.

The implementation at the first meeting went very good. The lowest aspect of the
5M approach at first meeting is in the asking activity, 80% teacher activities and 80%
student activities. Asking is an activity carried out by expressing curiosity about an
object by asking a question to the teacher orally or writing [17]. The highest aspect of
the 5M approach at first meeting is observing and communicating with the percentage
of teacher and students of 100%. The teacher gives directions to conduct an experiment
and students follow the experiment well. After working on the LKPD the teacher asks
students to communicate the results of their work on a discussion forum and students
communicate very well. Communicating activities are carried out by describing and
conveying the results obtained to be addressed to others in oral and written form with
the help of technological tools [17].

The implementation at the second meeting went very good. At the second meeting
the lowest 5M aspect was found in collect information activities with the percentage
of teachers being 90% and students 80%. Collecting information related to object by
reading books, collecting secondary data, observations, practicums, and so on with the
aim that students can test hypotheses [17]. The highest aspect if the 5M approach
at second meeting was in observing, asking, and communicating activities with a
percentage of 100% on teacher and student observations.

Table 3: Implementation online learning using google sites.

Implementation
stage

1𝑠𝑡 Meeting 2𝑛𝑑 Meeting 3𝑟𝑑 Meeting

Teacher Students Teacher Students Teacher Students

Preliminary 96% 88% 96% 92% 96% 96%

Observe 100% 100% 100% 100% 100% 100%

Ask 80% 80% 100% 100% 80% 100%

Collect Information 90% 100% 90% 80% 100% 90%

Associate 80% 90% 90% 90% 100% 90%

Communicate 100% 100% 100% 100% 100% 100%

Closing 96% 88% 96% 88% 96% 92%

Average 91.7% 92.2% 96% 92.8% 96% 95.4%

Interpretation Very
Good

Very
Good

Very Good Very Good Very
Good

Very
Good
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The implementation at third meeting went very good. The lowest aspect of the 5M
approach at third meeting is in the asking aspect with 80% of teacher activities. While
the highest aspect is in observing and communicating activities with the percentage of
teacher and student activities being 100%.

3.6. Profile student's learning motivation

When conducting a preliminary study, students experience decreased motivation seen
from several factors, including: students feel confused when doing online learning, feel
unable to understand the teacher’s explanation, find it difficult to concentrate, feel lonely
doing online learning activities, and so on. Researchers develop learning media that are
easily do online learning and can concentrate because each meeting is presented on
one web page, students also do not feel confused about doing online learning activities.

This study uses four aspects of learning motivation which were initiated by Chernis
& Goleman [18]. The four aspects are the drive to achieve something, commitment,
initiative, and optimism [3]. These four aspects are broken down into several indicators,
including the following:

Table 4: Indicators of learning motivation.

Aspects of Learning
Motivation

Indicator

The drive to achieve
something

Have a curiosity about physics learning material Trying
to get the best score

Commitment Attendance during learning The seriousness of students
in doing assignments Participate in learning activities
from beginning to end

Initiative Asking questions to the teacher of friends about the
material that has not been understood Answering
questions from teacher or friends

Optimism Trying to find solutions to the problems encountered
Feeling confident that he is able to solve the problem
at hand Feeling confident that you will get good grades
Don’t think negative

The instruments used in this study to determine the profile of student’s learning
motivation using documentation and questionnaires. Documentation is used to view
the profile of learning motivation in the form of data. The data used include: list of
attendees, activity list, and task collection list. While the questionnaire is used to see
the profile of student’s learning motivation which cannot be seen using data. A summary
of the value of student’s learning motivation is presented in the Table 5.

The average student’s learning motivation is 82.4% with a high interpretation. There
are three students with medium learning motivation, 29 students with high learning
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Table 5: Student’s motivation learning.

Value Interpretation Frequency Percentage

0 Very Low 0 0%

1-33 Low 0 0%

34-66 Medium 3 8%

67-99 High 29 81%

100 Very High 4 11%

Total 36 100%

Average 82.4%

Interpretation High

motivation, and four students with very high learning motivation. Similar to the research
conducted by Putri Umairah and Zulfah regarding increasing learning motivation in
the midst of the covid-19 pandemic that the average student’s learning motivation
became 87.83% with high interpretation after online learning was carried out in google
classroom[19].

3.7. Increase learning outcomes

The increase in student learning outcomes on the elasticity material can be seen from
the pretest and posttest score. The test is in the form of multiple choice questions as
many 12 items according to the indicators of competency achievement in the elasticity
material. From the pretest and posttest values, the n gain value is the sought to
determine the increase in student learning outcomes. Overall the value of n gain from the
pretest and posttest is 0.6 with a medium interpretation. Similarly, research conducted
by Abdul Wahab et al (2021) got the value of n gain 0.62 with medium interpretation
[20].

In additional to being calculated as a whole, the value of n gain is also sought based
on the sub-material. In the sub-material elasticity and the magnitudes of the elasticity,
the value of n gain is 0.54 with medium interpretation. In the sub-material of Hooke’s law
and series-parallel spring circuit, the value of n gain is 0.4 with medium interpretation.
While in the sub application of elasticity in daily life, the value of n gain is 0.7 with a
high interpretation. The value of n gain from cognitive indicators of learning outcomes
C1-C4 is as follow: C1 with n gain of 0.43 medium category, C2 with n gain of 0.58
medium category, C3 with n gain of 0.37 medium category, and C4 with n gain of 0.53
medium category. The highest value of n gain on cognitive indicators is found in C2
understanding because C2 is included in the low cognitive level.
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The increase in student learning outcomes is also seen using hypothesis testing.
Before testing the hypothesis, a normality test was conducted to determine whether
the pretest and posttest data were normally distributed or not. The results of the
normality test using the Kolmogorov-Smirnov test that the value of D𝑚𝑎𝑥<K𝑡𝑎𝑏𝑙𝑒 in the
pretest and posttest, which means the data is normally distributed. Because the data
is normally distributed, then the parametric statistical test using paired t test with two
way significance level is >0.05 [21]. The results of t𝑐𝑜𝑢𝑛𝑡 20.1305 and t𝑡𝑎𝑏𝑙𝑒 2.028 mean
t𝑐𝑜𝑢𝑛𝑡>t𝑡𝑎𝑏𝑙𝑒. In conclusion, H0 is rejected and H1 is accepted that there is an increase
in student learning outcomes on elasticity material using web media of google sites.
The results of motivational data with learning outcomes are related to each other. High
learning motivation will have an impact on high learning outcomes as well. This is in
line with research conducted by Ricardo and Rini Intansari Meilani (2017) that there is
a significant influence between interest and learning motivation on student learning
outcomes simultaneously or partially [22].

4. CONCLUSION

Based on research on the development of web-based online learning media using
Google Sites to increase student’s motivation and learning outcomes on elasticity
material, the following conclusions are drawn: 1) at the define stage, students admit
they feel bored doing online learning and feel that the material provided by the teacher
is difficult to understand. 2) Then media design start from making flowchart, storyline,
learning scenario, compiling material and practice questions, then combining them into
online learning media based on google sites. 3) At the development stage include
material and media validation (93.5%), product trials (84.4%), and product revision. 4) The
last stage is disseminate result online learning using google sites was carried out very
well (92.8%), student learning motivation is high (82.4%) and student learning outcomes
have increased as seen from the n-gain 0.6 medium interpretation, the sub-material of
elasticity and the magnitudes of elasticity n gain is 0.54 medium category, n gain sub-
material of Hooke’s law and series-parallel spring circuit is 0.4 medium category, and n
gain of sub-material of applying elasticity in daily life is 0.7 high category. The value of
n gain is C1 0.43 in the medium category, C2 0.58 in the medium category, C3 0.37 in
the medium category, C4 0.53 in the medium category. And test the hypothesis t𝑐𝑜𝑢𝑛𝑡
20.1305 while t𝑡𝑎𝑏𝑙𝑒 2.025 (t𝑐𝑜𝑢𝑛𝑡>t𝑡𝑎𝑏𝑙𝑒) which means that there is an increase in student
learning outcomes using web media on elasticity material.
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