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Abstract— The development of digital technology has
encouraged the use of web-based learning media to improve
students' understanding of mathematical concepts. One of the
platforms used is Google Sites, which allows the integration of text,
images, videos, and interactive exercises in a single learning
medium. This article aims to review the literature related to the
use of Google Sites in mathematics learning, specifically Function
Composition material at the vocational high school level, and
analyze its effectiveness on student learning outcomes through pre-
tests and post-tests. The method used is a literature study with
descriptive analysis of scientific articles, journals, and related
publications published between 2019 and 2025. The results of the
study show that Google Sites is effective in improving students'
conceptual understanding, engagement, and learning motivation,
although research focusing on Function Composition material in
vocational high schools is still limited. These findings emphasize
the importance of appropriate media design, teacher assistance,
and systematic learning outcome evaluation. This article provides
a basis for the development of digital teaching materials and
further research to improve the quality of mathematics learning in
vocational high schools.
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I. INTRODUCTION

The development of digital technology has brought significant
changes to the world of education, including mathematics
learning [1], [2]. Students today are accustomed to using digital
devices such as smartphones and the internet as part of their
daily activities, requiring teachers to provide adaptive,
interactive, and easily accessible learning resources [3].
However, in practice, mathematics learning in vocational high
schools still faces various obstacles, especially related to the
availability of teaching materials, both offline and online.
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This situation has resulted in a low level of conceptual
understanding, especially of abstract material such as function
composition [4]. This material requires students to understand
the concept of functions, the substitution process, and the
correct sequence of function mapping. Without structured
teaching materials and visual aids, students experience
difficulties because they lack guided practice [5].

One solution that can be offered is the development of digital
teaching materials based on Google Sites. Google Sites allows
the integration of text, images, videos, and interactive exercises
in a single platform that is easily accessible without requiring
programming skills [6]. Therefore, the development of digital
teaching materials based on Google Sites is considered relevant
to overcome the limitations of teaching materials and support
mathematics learning in vocational schools.

Although many studies have explored the use of Google Sites
as a medium for mathematics learning in general, studies
specifically targeting the subject of Function Composition for
vocational high school students are still very limited. Most of
the previous literature focuses on primary or secondary
education in general, or on other mathematical topics. This
indicates a need to review and analyze the specific use of
Google Sites in teaching Function Composition in vocational
high schools, thereby providing a more in-depth picture of the
effectiveness of this learning medium in the context of
mathematics learning at the vocational level.

The scope of this article is limited to the application of Google
Sites as a medium for learning mathematics, specifically the
subject of Function Composition for vocational high school
students. The discussion focuses on how the implementation of
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Google Sites affects student learning outcomes as measured by
pre-tests and post-tests, thereby illustrating changes in student
abilities before and after using this medium in the learning
process. Previous studies have extensively researched the
effectiveness of Google Sites in improving mastery of
mathematical concepts and other subjects, as well as interactive
research based on Google Sites that proves a significant
increase in conceptual understanding based on an increase in
pretest to posttest scores [7], [8]. However, studies that
specifically examine the impact of using Google Sites on
Function Composition material for vocational high school
students through pretest and posttest data are still rare, so this
article reviews the existing literature to identify findings,
methodologies, and research gaps in this context.

This literature review article provides important benefits for
the development of digital learning content, particularly in the
context of using Google Sites for Function Composition
material in vocational schools. By summarizing relevant
research findings, this article can serve as a practical reference
for educators and instructional material developers in designing
effective, interactive, web-based learning media that can
improve student learning outcomes in a measurable way
through pre-tests and post-tests. Previous studies have shown
that the use of Google Sites has been proven to improve student
learning outcomes in general, based on literature studies
conducted in various digital learning contexts [9]. In addition,
this type of literature study helps identify best practices,
methodological gaps, and research trends, so that future
researchers can develop more in-depth studies focused on
aspects that have not been widely explored, such as the validity
of learning instruments and their impact on specific student
competencies. These benefits are in line with the purpose of
literature reviews to integrate existing knowledge and open up
new research opportunities, so that this article not only provides
theoretical insights but also practical contributions to
technology-based education [10].

Advances in technology and information have brought about
major changes in formal learning practices in schools. Digital
learning media are increasingly becoming a necessity to achieve
more effective and engaging educational goals for students. One
platform that is widely used in digital learning is Google Sites,
a simple website creation service that allows educators to
present educational material through text, images, audio, and
video in an integrated manner. The advantages of Google Sites
as a learning medium include ease of use, accessibility without
application installation, and the ability to present interactive
content that supports various student learning styles [11].

Various studies have shown the effectiveness of using Google
Sites in the context of learning. Adzkiya and Suryaman (2021)
reported that the use of Google Sites in teaching English to fifth-
grade elementary school students had a positive impact on
students' interest and comfort in learning, because this medium
was able to present material in an interesting and practical way.
The results of the study indicate that Google Sites can facilitate
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the delivery of material in various forms of media, such as
colored text, images, and videos, so that students are more
interested in participating in learning.

Similar findings were also found in research on the use of
Google Sites in other subjects. For example, the study
Interactive Learning Media Using Google Sites to Enhance
Students' Understanding of Ratio Concepts in Grade VII shows
that Google Sites can significantly support students'
understanding of mathematical concepts; students' responses to
the material presented indicate that the majority of students
found the material clear and easy to understand, although self-
directed learning motivation still needs to be improved through
richer interactive features [12].

In addition, other studies emphasize that the application of
Google Sites in learning is often used as part of a web-based
learning media design developed through instructional design
models such as ADDIE. Research on the Development of
Google Sites as a Learning Medium to Improve Student
Learning Achievement shows that Google Sites designed with a
systematic approach has the potential to produce wvalid,
effective, and efficient learning media in the context of high
school physics learning, with features and navigation that
support student learning activities [13].

Other studies show that the Google Sites platform can enhance
student creativity and engagement in the basic science learning
process in elementary schools through the use of various
attractive and interactive multimedia elements. This study
shows that the use of Google Sites as a learning medium can
stimulate students' creativity in tackling innovative learning
tasks [14].

The problems with using Google Sites in learning are not only
technical or content-related. Several studies report adoption
barriers related to limited access to technology, lack of teacher
training, and challenges in designing content that is truly
effective for specific learning objectives. A study titled
Interactive Learning Media Using Google Sites to Enhance
Students' Understanding of Ratio Concepts in Grade VII notes
that although this platform is effective in delivering material,
students' motivation for independent learning still needs to be
improved by adding more interesting features.

Based on these studies, two important points emerged as
common themes: Google Sites as a web-based learning medium
can support interactive learning, and good media design is
crucial to its effectiveness in improving student learning
outcomes. This is in line with the findings [15] which
emphasize the importance of developing innovative learning
media to facilitate the improvement of students' mathematical
representation skills through content in the form of comics or
other visual materials. In the context of mathematics, content
presented contextually and visually can help students
understand abstract concepts, as demonstrated in the
development of mathematics teaching materials.



However, existing literature still tends to test Google Sites at
the elementary and junior high school levels or in general
subjects, while research focusing on specific mathematics
material and vocational high school levels is still relatively
scarce. This is acknowledged because the majority of previous
studies used Google Sites to deliver linear or routine material,
such as English, basic science, or ratio concepts in lower-level
mathematics, but there is not much literature that specifically
analyzes the use of Google Sites for learning more complex
mathematical concepts such as function composition. This
segment is important because the material requires a higher
cognitive learning approach and often poses a challenge for
vocational high school students in mastering advanced
mathematical concepts.

In addition, many previous studies have used research and
development designs or case studies in a particular class or
school, while analysis of student learning outcomes through
pretest and posttest data measured quantitatively, especially for
Function Composition material in vocational schools, is still
rarely found. In fact, the pretest-posttest method provides strong
empirical evidence of the level of change in students' abilities
as a result of using certain learning media, so that a literature
review covering this aspect will provide a more comprehensive
picture of the effectiveness of Google Sites media in vocational
mathematics education.

A number of other mathematics education studies show the
importance of developing learning media that is appropriate to
the characteristics of the learning material itself. For example,
study [16] shows that the effective use of digital media can
improve junior high school students' understanding of
mathematical concepts based on concept understanding
analysis; while [17] found that web-based learning can improve
students' mathematical power in general. Although these two
studies did not explicitly use Google Sites, they provide a basis
for the argument that digital learning media designed for a
mathematics context has a positive impact on learning
outcomes. This reinforces the argument that special
consideration should be given to how Google Sites can be
optimized for complex mathematics material such as Function
Composition in vocational high schools.

In addition to conceptual and cognitive aspects, the literature
also shows that the appropriate use of digital learning media can
increase student motivation and interest in certain subjects. [18]
found that learning media, methods, and parental support
influence junior high school students' interest in learning. These
findings indicate that the use of digital learning media not only
serves as a means of delivering content, but also as a tool for
developing students' motivation and emotional engagement in
the learning process.

Finally, the literature review also found that robust
instructional design models such as ADDIE are often used to
ensure that the learning media developed are valid, effective,
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and efficient. This approach guides the design of web-based
learning media to suit learning objectives and learner
characteristics, and can be evaluated systematically. This shows
that in the context of Google Sites research for mathematics
learning in vocational schools, the media design validation
approach is very important to consider in literature analysis so
that the conclusions drawn are more meaningful and can be used
as a basis for further research.

II. METHOD

This study uses a literature review method to analyze the
application of Google Sites in mathematics learning,
specifically in Function Composition material at the vocational
high school level. This approach was chosen because it aims to
identify findings, best practices, and research gaps from
previous studies related to Google Sites-based digital learning
media. Research data was obtained from scientific articles,
national and international journals, proceedings, and related
publications discussing Google Sites, digital learning media,
and mathematics learning. The literature focused on the use of
Google Sites as a learning medium, its impact on student
learning outcomes as measured by pre-tests and post-tests, and
the application of mathematics material, particularly Function
Composition in vocational high schools.

The articles analyzed were selected based on specific
criteria, namely published between 2019 and 2025, having full
access or a clear abstract for analysis, focusing on digital
learning, interactive learning media, or the use of Google Sites,
and having a quantitative, qualitative, or media development
research (R&D) design. The literature analysis process was
carried out in several stages, beginning with the collection of
articles using official databases such as Google Scholar and
DOI, followed by the selection of articles according to inclusion
and exclusion criteria. Next, data extraction was carried out,
covering research methods, learning media used, teaching
materials, pretest and posttest results, and key findings from
each study. The data obtained was then synthesized
descriptively by comparing research results, compiling patterns
of findings, and identifying research gaps.

With this procedure, the study can describe trends in the use
of Google Sites in mathematics learning, the effectiveness of
media in improving students' conceptual understanding and
learning outcomes, and the challenges found in previous
studies. This literature study approach allows researchers to
draw conclusions about the effectiveness of Google Sites as a
learning medium for Function Composition material in
vocational schools while providing a basis for more in-depth
further research.

III. RESULTS AND DISCUSSION

A literature review shows that the use of Google Sites as a
learning medium has a positive effect on the mathematics



learning process, although research specifically targeting
Function Composition material in vocational schools is still
limited. Analysis of various previous studies shows that Google
Sites is capable of presenting learning material in an interactive
and engaging manner through the integration of text, images,
videos, and exercises in a single platform. For example, Adzkiya
and Suryaman (2021) reported that the use of Google Sites in
teaching English to fifth-grade elementary school students
increased students' interest and comfort in learning, making
them more active and involved in learning activities. These
findings indicate that web-based media can facilitate learning in
a more enjoyable way, which can implicitly support the
understanding of mathematical concepts when applied to more
complex material.

Research by Aulia and Pramuditya (2025) shows that the use
of Google Sites in teaching the concept of ratios in seventh grade
junior high school significantly improves students'
understanding of the concept. Students who learned with Google
Sites showed an increase in scores from the pretest to the
posttest, indicating that this medium not only presents
information but also helps students process and apply the
concepts they have learned . These results are in line with the
research by Halim and Hadi (n.d.), which emphasizes that
systematically designed digital media can improve students'
understanding of mathematical concepts and facilitate more
independent and focused learning.

In addition to improving conceptual understanding, Google
Sites has also been shown to support student motivation and
engagement. Laili, Darmawan, and El Yunusi (2024) found that
the use of digital learning media, learning methods, and parental
support significantly influenced students' interest in learning. In
the context of vocational schools, this is important because
subjects such as Function Composition require active student
involvement in understanding the process of mapping and
function substitution. Interactive digital media can be an
effective tool for guiding students through problem-solving steps
and providing immediate feedback.

However, this literature review also found several challenges
in the implementation of Google Sites. Several studies reported
obstacles related to limited access to technology, teachers' lack
of experience in creating interactive content, and material
designs that were not yet optimal for specific learning objectives.
For example, the study by Aulia and Pramuditya (2025)
emphasizes that even though students are able to understand the
material, their motivation for independent learning still needs to
be improved through more interesting features and more varied
interactive exercises. This shows that the effectiveness of
Google Sites is highly dependent on the quality of media design
and implementation strategies.

Further analysis shows that most previous studies used quasi-
experimental or R&D research designs at the primary to
secondary education levels, but few focused on advanced
mathematics material such as Function Composition in
vocational schools. In fact, this material requires higher abstract
thinking and logic skills, so the use of Google Sites as a learning
medium in vocational schools requires specific material design,
clear learning steps, and pretest and posttest-based evaluation.
The study by Dewi and Sulistiowati (2025), which examined the
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development of mathematical comic media, shows that the
presentation of contextual and interactive visual content can
improve students' mathematical representation skills. This
finding is relevant because it confirms that web-based media
such as Google Sites can be adapted to present Function
Composition material visually and interactively, making it easier
for students to understand abstract concepts.

Based on a synthesis of the literature, several main themes
can be identified. First, Google Sites is effective as a digital
learning medium that supports the delivery of interactive
material, increases student engagement, and facilitates
independent learning. Second, student learning outcomes
generally improve from pretest to posttest when the media is
well designed and integrated with interactive exercises. Third,
although effective, this medium requires teacher assistance and
proper design in order to optimize student learning outcomes,
especially for complex material such as Function Composition.
Fourth, there is still a gap in research related to the use of Google
Sites for vocational mathematics material in vocational schools,
particularly quantitative analysis of changes in student learning
outcomes through pre-tests and post-tests.

Overall, these findings confirm that Google Sites has great
potential for use in teaching Function Composition in vocational
schools. However, its effectiveness is highly dependent on the
design of appropriate media, the integration of material that is
suited to the characteristics of students' , and systematic
evaluation of learning outcomes. Further research is needed to
develop optimal implementation strategies, test the validity and
reliability of the media, and evaluate its impact on students'
mathematical competencies specifically. Thus, this literature
study provides a basis for further research to design Google Sites
media that is more effective and suitable for mathematics
learning needs at the vocational level.

IV. CONCLUSIONS

Based on the results of the literature study, it can be
concluded that Google Sites is an effective and interactive digital
learning medium to support mathematics learning, especially
Function Composition material at the vocational high school
level. This medium allows the integration of text, images,
videos, and interactive exercises in one platform, thereby
improving students' conceptual understanding and engagement.
Literature analysis shows that the use of Google Sites generally
contributes to improved student learning outcomes, which can
be measured by comparing pretest and posttest scores, although
its effectiveness is highly dependent on the quality of media
design, teaching methods, and teacher guidance.

In addition, the literature review also identified a research
gap regarding the application of Google Sites in advanced
mathematics material in vocational schools. Most previous
studies have focused on primary or secondary education in
general, so there is still little research that specifically evaluates
the effect of Google Sites on the understanding of Function
Composition material through pretest and posttest data. This
indicates the need for more in-depth follow-up research,
including media validation, instrument reliability, and analysis
of the impact on students' mathematical competence specifically.



Thus, this article not only provides an overview of the

effectiveness of Google Sites as a learning medium, but also
provides a basis for the development of digital teaching materials
and further research to improve the quality of mathematics
learning in vocational schools.
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