
 

JPPIPA 12(8) (2026) 
 

Jurnal Penelitian Pendidikan IPA 
 
 

http://jppipa.unram.ac.id/index.php/jppipa/index 
 

   

___________ 
How to Cite: 
Azis, L. A., Hidayati, A., Darmansyah, D., & Rahmi, U. (2026). Development of a Google Sites-Based Learning Management System for 

Mathematics Learning in Senior High School: A Digital Innovation Aligned with SDG 4. Jurnal Penelitian Pendidikan IPA, 12(7), xxxx-xxxx. 

https://doi.org/10.29303/jppipa.v12i7.15711 

Development of a Google Sites-Based Learning Management 
System for Mathematics Learning in Senior High School: A 
Digital Innovation Aligned with SDG 4 
 

Luthfi Afdil Azis1*, Abna Hidayati1, Darmansyah1, Ulfia Rahmi1 
 
1 Educational Technology, Universitas Negeri Padang, Padang, Indonesia. 
 

 
Received: June 15, 2026 
Revised: August 13, 2026 
Accepted: August 28, 2026 
Published: August 31, 2026  
 

Corresponding Author:  
Luthfi Afdil Azis 
luthfiafdilazis@gmail.com  
 
DOI: 10.29303/jppipa.v12i8.15711  
 

 
© 2026 The Authors. This article is 
distributed under a (CC-BY License) 

 

Abstract: The integration of digital technology into mathematics education has become 
increasingly important to support student-centered learning and improve instructional 
quality in senior high schools. This study aimed to develop and evaluate a Google Sites-
based Learning Management System (LMS) for mathematics learning. The study 
employed a Research and Development (R&D) approach using the Plomp development 
model, consisting of the preliminary research, prototyping, and assessment phases. 
During the assessment phase, the effectiveness of the developed LMS was evaluated 
through a quasi-experimental design involving 71 tenth-grade students, comprising 36 
students in the experimental class and 35 students in the control class, as well as 
mathematics teachers and expert validators. Data were collected through observations, 
interviews, validation sheets, practicality questionnaires, and mathematics 
achievement tests. The developed LMS demonstrated a high level of validity, with an 
average expert validation score of 4.78. Practicality evaluation indicated that the LMS 
was categorized as very practical, obtaining scores of 95.00% from teachers and 90.40% 
from students. The effectiveness test revealed that the experimental class achieved a 
significantly higher mean score (84.72) than the control class (76.18), with an 
Independent Sample t-test significance value of 0.002 (p < 0.05). These findings indicate 
that the Google Sites-based LMS is a valid, practical, and effective digital learning 
medium for mathematics instruction. The study contributes to the implementation of 
technology-enhanced learning practices that are aligned with the principles of 
Sustainable Development Goal 4 (Quality Education). 
 
Keywords: Google sites; Learning management system; Mathematics learning; Quality 
education; SDG 4 

  
 

Introduction  
 

The rapid advancement of digital technology has 
transformed educational practices worldwide, 
encouraging schools to adopt technology-enhanced 
learning environments that promote flexibility, 
accessibility, and student-centered instruction. This 
transformation is further reinforced by the 
implementation of the Merdeka Curriculum in 
Indonesia, which emphasizes the development of critical 
thinking, problem-solving, collaboration, creativity, and 

digital literacy as essential competencies for the twenty-
first century (Hadi et al., 2023; Indarta et al., 2022). In this 
context, digital learning platforms are increasingly 
recognized as important tools for improving learning 
quality and expanding students' opportunities to access 
learning resources. These educational developments are 
consistent with the aspirations of Sustainable 
Development Goal 4 (SDG 4), which promotes inclusive 
and quality education through equitable learning 
opportunities rather than serving as a direct outcome 
measured in this study. 

https://doi.org/10.29303/jppipa.v12i7.15711
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Mathematics is one of the fundamental subjects for 
developing logical reasoning, analytical thinking, and 
problem-solving skills required in higher education and 
future workplaces (Firda et al., 2023; Habibi et al., 2022). 
Despite its importance, many students continue to 
experience difficulties in understanding mathematical 
concepts because classroom instruction often relies on 
teacher-centered approaches and limited digital 
learning resources. Previous studies have also reported 
that integrating information and communication 
technology into mathematics instruction remains a 
challenge for many teachers, despite its potential to 
increase student engagement and improve conceptual 
understanding (Kusmaryono & Basir, 2024; Shé et al., 
2023). 

Learning Management Systems (LMSs) have 
become one of the most widely adopted digital 
technologies for supporting teaching and learning. An 
LMS enables teachers to organize instructional 
materials, facilitate communication, provide formative 
assessments, and monitor students' learning progress 
within an integrated digital environment (Aldiab et al., 
2019; Medina-Flores & Morales-Gamboa, 2015). 
Previous research has demonstrated that LMS 
implementation can improve students' learning 
motivation, self-regulated learning, engagement, and 
academic achievement by providing continuous access 
to learning resources (Veluvali & Surisetti, 2022). 
Consequently, LMS-based learning has become an 
important strategy for creating more flexible and 
interactive mathematics learning environments. 

Among various LMS alternatives, Google Sites 
offers several advantages because it is freely available, 
easy to develop without programming skills, and 
seamlessly integrates with other Google services such as 
Google Drive, Google Forms, YouTube, Google 
Classroom, and Google Docs (Bugis et al., 2023; Dwi 
Wicaksono & Paksi, 2023). These features enable 
teachers to present learning materials, instructional 
videos, digital worksheets, quizzes, and assessments 
within a single web-based platform that is accessible 
through computers and mobile devices. Previous 
studies have shown that Google Sites can improve 
students' learning experiences and facilitate teachers in 
organizing digital learning resources more effectively 
(Hakim & Pertiwi, 2023; Waraga et al., 2023). 

Although numerous studies have reported the 
educational benefits of Google Sites, most have 
primarily examined its use as a web-based learning 
medium or instructional website in different subject 
areas. Limited attention has been given to the systematic 
development of a Google Sites-based Learning 
Management System specifically designed for senior 
high school mathematics learning, integrating 
curriculum-based instructional materials, digital 

worksheets, learning videos, formative assessments, and 
evaluation features within a single learning 
environment. Furthermore, previous studies have 
generally focused on usability or learning outcomes, 
while comprehensive evaluation involving validity, 
practicality, and effectiveness through an educational 
product development framework remains relatively 
limited. This gap indicates the need for research that 
develops and rigorously evaluates a Google Sites-based 
LMS tailored to the characteristics of mathematics 
learning. 

Preliminary observations conducted at SMAN 1 VII 
Koto Sungai Sarik revealed that digital learning had 
begun to be implemented; however, existing online 
learning resources were fragmented across multiple 
platforms and had not yet functioned as an integrated 
Learning Management System. Teachers experienced 
difficulties in organizing learning materials, 
assignments, and evaluations within a unified digital 
environment, while students reported challenges in 
accessing structured learning resources independently. 
These findings indicate the necessity of developing an 
integrated LMS capable of supporting more effective, 
organized, and student-centered mathematics learning. 

Therefore, this study developed a Google Sites-
based Learning Management System using the Plomp 
development model and evaluated its validity, 
practicality, and effectiveness in senior high school 
mathematics learning. The novelty of this study lies in 
the development of an integrated Google Sites-based 
LMS specifically designed according to the 
characteristics of mathematics instruction, combining 
instructional materials, digital worksheets, learning 
videos, interactive assessments, and learning evaluation 
within a single platform. Rather than claiming to 
measure the achievement of SDG 4 directly, this study 
contributes to the implementation of technology-
enhanced instructional practices that are aligned with 
the principles of Quality Education, particularly by 
promoting accessible, flexible, and student-centered 
learning. 
 

Method  
 
Research Design 

This study employed a Research and Development 
(R&D) approach to develop and evaluate a Google Sites-
based Learning Management System (LMS) for senior 
high school mathematics learning. The development 
process adopted the Plomp development model, which 
consists of three sequential phases: preliminary research, 
prototyping phase, and assessment phase (Plomp et al., 
1996). The Plomp model was selected because it 
provides a systematic framework for developing 
educational products through iterative design, 
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evaluation, and revision to ensure that the final product 
meets the criteria of validity, practicality, and 
effectiveness. 

During the assessment phase, the effectiveness of 
the developed LMS was evaluated using a quasi-
experimental design with a posttest-only control group. 
Two Grade X classes at SMAN 1 VII Koto Sungai Sarik 
participated in this stage. The experimental class learned 
mathematics using the Google Sites-based LMS, 
whereas the control class received conventional 
instruction. Students' mathematics learning outcomes 
were compared using an Independent Sample t-test to 
determine whether the developed LMS significantly 
improved learning achievement. 
 
Development Procedure 

The development procedure followed the three 
phases of the Plomp model. 
 
Preliminary Research 

The preliminary research phase aimed to identify 
instructional problems and determine the need for 
developing a Google Sites-based LMS. Activities 
included curriculum analysis, learner analysis, 
instructional needs analysis, and technology analysis. 

Curriculum analysis examined the mathematics 
learning outcomes specified in the Merdeka Curriculum. 
Learner analysis identified students' characteristics, 
digital literacy, prior knowledge, and learning 
preferences. Instructional needs analysis was conducted 
through classroom observations and interviews with 
mathematics teachers to identify limitations in existing 
learning media. Technology analysis evaluated the 
feasibility of implementing Google Sites by considering 
internet availability, students' access to digital devices, 
and the integration of Google services that support 
mathematics learning (Mousavi et al., 2021; Noah & 
Gbemisola, 2020). 
 
Prototyping Phase 

This stage aims to produce a prototype of a Google 
Sites-based LMS that suits the needs of math learning. 
At this stage, the design of the LMS structure based on 
Google Sites, the preparation of mathematics learning 
materials, and the integration of various supporting 
media such as learning videos, LKPDs, interactive 
quizzes, and learning evaluations were carried out. 
Prototype development at this phase is an important 
part of development research because it allows 
researchers to produce initial products that can be tested 
and refined gradually before being implemented in 
target users (Plomp et al., 1996). The prototype that has 
been developed is then validated by subject matter 
experts and media experts to assess the feasibility of the 
product. The expert validation process aims to ensure 

that the product developed meets the content, 
construction, and display aspects so that it is suitable for 
use in learning (Tesmer et al., 1993). Furthermore, the 
product is revised based on the input and suggestions 
provided by the validators so that an LMS that is more 
in line with the learning needs and characteristics of 
students is obtained (Nieveen, 1999). 
 
Assessment Phase 

This stage aims to evaluate the quality of the 
products that have been developed. At this stage, a 
practical test was carried out by teachers and students to 
determine the ease of use and implementation of LMS in 
learning. In addition, an effectiveness test was 
conducted to determine the effect of LMS use on 
students' mathematics learning outcomes. According to 
Nieveen (1999), a product developed needs to meet 
quality criteria in the form of validity, practicality, and 
effectiveness in order to be feasible to be applied in the 
context of learning. Therefore, the results of the 
practicality and effectiveness tests are used as a basis for 
conducting final evaluation and product improvements 
so that a Google Sites-based LMS is obtained that is 
suitable for use in the learning process (Nieveen, 1999; 
Plomp et al., 1996). 
 
Data Collection Techniques 

The data collection techniques used in this study 
include observation, interviews, questionnaires, and 
learning outcome tests. Observations were made during 
the learning process to obtain information about student 
activities and the use of Google Sites-based LMS in 
mathematics learning. Acording to Klatzky & Creswell 
(2014), Observation is a data collection technique that 
allows researchers to obtain direct information about the 
behavior and activities of research subjects in a natural 
context. Interviews were conducted with mathematics 
teachers, principals, vice principals for curriculum, and 
students to obtain information about learning needs, 
responses to the LMS developed, and input that can be 
used for product improvement. Interviews are used to 
dig deep into information related to respondents' 
experiences, perceptions, and needs for a phenomenon 
being researched (Sugiyono, 2017). In addition, 
questionnaires are used to obtain data on product 
validity and practicality. Validity questionnaires are 
given to material experts and media experts, while 
practicality questionnaires are given to teachers and 
students. Questionnaires are an efficient data collection 
technique to obtain information from a number of 
respondents through a series of questions or written 
statements (Arikunto, 2013). Furthermore, learning 
outcome tests were used to measure the effectiveness of 
using Google Sites-based LMS on the achievement of 
students' mathematics learning outcomes. The learning 
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outcome test serves to measure the level of students' 
mastery of the competencies that have been learned after 
participating in the learning process (Kubinger et al., 
2010). 
 

Research Instruments  
The research instruments used in this study include 

material expert validation sheets and media expert 
validation sheets used to assess the feasibility of the 
developed products. Validation by experts is an 
important step in development research to ensure that 
the resulting product meets the content, construct, and 
display aspects that match the learning objectives 
(Plomp et al., 1996). In addition, teacher practicality 
questionnaires and student practicality questionnaires 
were used to obtain data on the ease of use and 
usefulness of Google Sites-based LMS in learning. The 
use of practicality questionnaires aims to find out the 
level of convenience, efficiency, and acceptance of the 
product by users (Akker et al., 2006). To measure the 
effectiveness of the product, a learning outcome test was 
used given to students. Learning outcome tests are used 
to determine the extent to which the developed product 
is able to increase the achievement of students' 
competencies (Arikunto, 2013). This study also uses 
observation sheets of learning activities to observe 
student involvement during the learning process as well 
as interview guidelines to obtain more in-depth 
information from respondents regarding the needs, 
responses, and inputs to the developed product (Klatzky 
& Creswell, 2014). 
 

Data Analysis Techniques 
Validity Analysis 

The validity analysis aims to determine the 
feasibility level of a Google Sites-based LMS based on 
validator assessments. Validity data is analyzed using 
an average score with the formula: 

x̅ =
∑ x

N
 (1) 

 

Practicality Analysis 
Practicality data was obtained from questionnaires 

filled out by teachers and students. The value of 
practicality is calculated using the formula: 

P = (
f

N
) × 100% (2) 

 

Effectiveness Analysis 
The effectiveness of a Google Sites-based LMS is 

analyzed based on student learning outcomes, learning 
activities, and learners' responses to LMS use. 
 

Hypothesis Test 
To determine the difference in learning outcomes 

between the experimental class and the control class, an 

Independent Sample t-Test was used at a significance 
level of 0.05. 
The research hypothesis is formulated as follows: 
H₀ : There was no difference in mathematics learning 
outcomes between students who used Google Sites-
based LMS and students who used conventional 
learning. 
H₁ : There is a difference in mathematics learning 
outcomes between students who use Google Sites-based 
LMS and students who use conventional learning. 
The decision-making criteria are:  
If the significance value (Sig.) > 0.05 then H₀ is accepted. 
If the significance value (Sig.) ≤ 0.05 then H₀ is rejected. 
 
The Relevance of Research to SDGs 4 

The development of Google Sites-based LMS in this 
study supports the achievement of Sustainable 
Development Goal 4 (Quality Education) through the 
provision of a digital learning environment that is easily 
accessible, interactive, flexible, and oriented towards 
improving the quality of mathematics learning. The 
LMS developed is expected to be able to expand access 
to quality learning resources and encourage the 
realization of inclusive and student-centered learning. 
 

Result and Discussion 
 
Preliminary Research Results 

The preliminary research phase was conducted to 
identify the instructional needs and determine the 
feasibility of developing a Google Sites-based Learning 
Management System (LMS) for mathematics learning at 
SMAN 1 VII Koto Sungai Sarik. This phase included 
curriculum analysis, learner analysis, instructional 
needs analysis, and technology analysis. The findings 
from these analyses served as the foundation for 
designing the LMS according to the characteristics of 
mathematics learning and the requirements of the 
Merdeka Curriculum. 
 
Curriculum Analysis 

The curriculum analysis indicated that mathematics 
learning in Phase E of the Merdeka Curriculum 
emphasizes students' ability to think critically, solve 
problems, communicate mathematical ideas, and apply 
digital literacy skills. Consequently, learning media 
should not only facilitate content delivery but also 
provide opportunities for students to engage in 
independent and interactive learning. These findings 
highlight the importance of integrating digital learning 
environments capable of supporting competency-based 
mathematics instruction. 
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Learner Analysis 
Observations and interviews revealed that most 

Grade X students possessed smartphones and had 
adequate internet access to participate in digital learning 
activities. Students expressed positive attitudes toward 
technology-supported instruction because it allowed 
them to access learning materials more flexibly inside 
and outside the classroom. However, differences in 
learning pace and conceptual understanding indicated 
the need for learning media that could accommodate 
individualized learning. 
 
Technology Analysis 

The technology analysis demonstrated that Google 
Sites provides an appropriate platform for developing 
an integrated LMS because it can be connected with 
Google Forms, Google Drive, YouTube, Google Docs, 
and other digital resources without requiring advanced 
programming skills. In addition, the platform is freely 
accessible and compatible with computers as well as 
mobile devices, making it suitable for supporting 
flexible mathematics learning in secondary schools. 
 
Results of Google Sites-Based LMS Development 

The development of the Google Sites-based 
Learning Management System (LMS) was carried out 
during the prototyping phase of the Plomp development 
model. The LMS was designed based on the findings 
obtained during the preliminary research, including 
curriculum analysis, learner characteristics, 
instructional needs, and technology analysis. These 
findings indicated the need for an integrated digital 
learning environment that enables students to access 
mathematics learning materials, assignments, 
assessments, and learning resources through a single 
online platform. 

The development process began with the 
preparation of the instructional design, which included 
determining the learning outcomes, organizing 
mathematics content according to the Merdeka 
Curriculum, selecting appropriate learning media, and 
designing user navigation. The LMS interface was then 
developed using Google Sites because of its ease of use, 
compatibility with multiple devices, and seamless 
integration with Google Workspace applications, 
including Google Forms, Google Drive, Google Docs, 
and YouTube. This integration enables teachers to 
organize instructional materials systematically while 
providing students with continuous access to learning 
resources anytime and anywhere. 

The completed LMS consists of several 
interconnected learning components that support the 
entire learning process. The homepage functions as the 
main navigation interface, providing users with access 
to all instructional features. Learning outcomes and 

lesson objectives are presented to help students 
understand the competencies expected in each lesson. 
Mathematics learning materials are organized 
systematically and accompanied by instructional videos 
to facilitate conceptual understanding. Digital 
worksheets (LKPD) and interactive quizzes encourage 
students to actively participate in learning activities and 
receive immediate feedback. Furthermore, an online 
evaluation module enables teachers to assess students' 
learning outcomes efficiently, while the references 
section provides additional learning resources to 
support independent learning. 

The integration of these instructional components 
creates a comprehensive learning environment that 
supports both classroom instruction and self-directed 
learning. Unlike conventional learning media that 
present instructional resources separately, the 
developed LMS organizes all learning activities within a 
single platform, allowing teachers to manage learning 
more efficiently while enabling students to access 
instructional resources in a structured and flexible 
manner. 
 
Product Display 
 

 
Figure 1. Google sites-based LMS home page 

 

 
Figure 2. Learning materials page 
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Figure 3. Learning evaluation page 

 
Validation Results  

Validation was conducted to evaluate the feasibility 
of the developed Google Sites-based Learning 
Management System (LMS) before classroom 
implementation. The validation process involved two 
subject-matter experts and two instructional media 
experts, who assessed the product based on content 
accuracy, instructional design, language, interface 
quality, navigation, interactivity, and accessibility. The 
results of expert validation were used as the basis for 
revising and improving the prototype before proceeding 
to the practicality and effectiveness evaluations. 
 
Material Expert Validation Results 

The material experts evaluated the LMS in terms of 
material suitability, conceptual accuracy, content 
presentation, and language appropriateness. The 
validation results are presented in Table 1. 
 
Table 1. Material expert validation results 
Assessment Aspects Average score Category 

Material Suitability 4.86 Very valid 

Truth of the Concept 4.75 Very valid 

Presentation of Materials 4.70 Very valid 

Language 4.80 Very valid 

Average 4.78 Very valid 

 
The overall mean score of 4.78 indicates that the 

developed LMS achieved a very valid level of quality. 
Material experts agreed that the instructional content 
was consistent with the mathematics learning outcomes 
specified in the Merdeka Curriculum and accurately 
represented mathematical concepts. The presentation of 
learning materials was considered systematic and 

logically organized, enabling students to follow the 
learning sequence more effectively. In addition, the 
language used throughout the LMS was regarded as 
clear, concise, and appropriate for senior high school 
students, thereby facilitating students' comprehension 
of mathematical concepts. 

These findings demonstrate that the instructional 
design successfully integrates curriculum objectives, 
mathematical content, and digital learning resources 
within a coherent learning environment. Consequently, 
the developed LMS satisfies the content validity 
requirements and is appropriate for classroom 
implementation after minor revisions suggested by the 
validators. 
 
Media Expert Validation Results 

Media experts evaluated the LMS based on interface 
design, navigation, interactivity, and accessibility. The 
validation results are presented in Table 2. 
 
Table 2. Media expert validation results 
Assessment Aspects Average Score Category 

Display 4.80 Very valid 
Navigation 4.75 Very valid 
Interactivity 4.70 Very valid 
Ease of Access 4.85 Very valid 
Average 4.78 Very valid 

 
The media validation produced an overall mean 

score of 4.78, indicating that the developed LMS was 
categorized as very valid. According to the validators, 
the LMS interface was visually organized, user-friendly, 
and consistent across learning pages. The navigation 
structure enabled students to locate learning materials, 
assignments, and assessments efficiently without 
experiencing unnecessary complexity. Furthermore, the 
integration of multimedia resources including 
instructional videos, digital worksheets, and online 
quizzes enhanced the interactivity of the learning 
environment while maintaining ease of access across 
computers and mobile devices. 

The accessibility score received the highest 
evaluation because Google Sites allows learners to access 
instructional resources using various devices without 
requiring software installation or advanced technical 
skills. These characteristics increase the practicality of 
the LMS for classroom implementation and support 
students' independent learning beyond regular 
classroom hours. 

The high validity scores obtained from both subject-
matter experts and media experts indicate that the 
developed Google Sites-based LMS satisfies essential 
quality criteria for educational products, including 
content accuracy, instructional design, interface quality, 
and usability. These findings are consistent with the 
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educational product quality framework proposed by 
(Nieveen, 1999), which emphasizes that an instructional 
product should demonstrate strong content validity and 
design validity before implementation. 

The results also corroborate previous studies 
reporting that Google Sites provides an effective 
platform for organizing digital learning resources within 
a structured instructional environment. For example, 
Hakim & Pertiwi (2023) reported that Google Sites-based 
instructional media achieved a very valid category 
because of its systematic presentation of learning 
materials and user-friendly interface. Similarly, Waraga 
et al. (2023) found that Google Sites effectively supports 
interactive science learning by integrating multimedia 
resources into a single digital platform. The consistency 
of these findings suggests that Google Sites is a reliable 
platform for developing instructional media across 
different subject areas, including mathematics. 

Unlike previous studies that primarily focused on 
Google Sites as a web-based instructional medium, the 
present study developed a fully integrated Learning 
Management System that combines curriculum-based 
learning materials, instructional videos, digital 
worksheets, interactive quizzes, and online evaluations 
within a single platform. This integrated design 
strengthens the instructional coherence of the LMS and 
represents the principal contribution of the present 
study. 
 
Practicality Result 

The practicality of the developed Google Sites-
based Learning Management System (LMS) was 
evaluated by a mathematics teacher after the classroom 
implementation. The evaluation focused on four aspects: 
ease of use, learning efficiency, usefulness for 
instruction, and overall practicality. The results are 
presented in Table 3. 
 
Table 3. Results of teacher practicality 
Assessment Aspects Average Score Category 

Ease of use 95.00 Very valid 
Learning efficiency 93.33 Very valid 
Benefits of learning 96.67 Very valid 
Average 95.00 Very valid 

 
The teacher practicality evaluation yielded an 

overall score of 95.00%, indicating that the developed 
Google Sites-based LMS was categorized as very 
practical for mathematics learning. Among the 
evaluated aspects, instructional usefulness received the 
highest score (96.67%), followed by ease of use (95.00%) 
and learning efficiency (93.33%). These findings suggest 
that the LMS successfully supports teachers in 
organizing instructional activities and managing digital 
learning resources. 

According to the teacher's evaluation, the LMS 
simplified the preparation and delivery of mathematics 
instruction by integrating learning materials, 
instructional videos, digital worksheets, quizzes, and 
assessments within a single platform. This integration 
reduced the need to switch between multiple 
applications during classroom instruction and enabled 
more systematic management of learning activities. 
Furthermore, the simple navigation structure and 
compatibility with various digital devices allowed 
teachers to implement the LMS without requiring 
extensive technical training. 

The high practicality score also reflects the 
flexibility of Google Sites as a web-based learning 
platform. Because the LMS can be accessed through 
computers, tablets, and smartphones without requiring 
additional software installation, teachers can manage 
instructional activities more efficiently while providing 
students with continuous access to learning resources 
beyond classroom hours. These characteristics are 
particularly valuable in supporting blended and 
technology-enhanced learning environments. 

The findings of this study are consistent with 
previous research reporting the practicality of Google 
Sites in educational settings. Hakim & Pertiwi (2023) 
found that Google Sites-based instructional media 
facilitated classroom implementation because of its 
intuitive interface, organized content structure, and ease 
of navigation. Similarly, Waraga et al. (2023) reported 
that Google Sites effectively supported teachers in 
managing digital learning resources and increased 
instructional efficiency during classroom 
implementation. In addition, Nurwina et al. (2025) 
demonstrated that Google Sites-based teaching 
materials were well accepted by teachers because they 
enabled flexible learning management and promoted 
more interactive classroom activities. 

Compared with previous studies, the present 
research extends existing knowledge by demonstrating 
that Google Sites can function not only as a web-based 
instructional medium but also as an integrated Learning 
Management System specifically designed for senior 
high school mathematics learning. The high teacher 
practicality score indicates that integrating instructional 
materials, digital worksheets, online assessments, and 
learning resources within a single platform substantially 
reduces teachers' instructional workload while 
improving the organization of classroom learning. 
 
Product Effectiveness Results  

The effectiveness of the developed Google Sites-
based Learning Management System (LMS) was 
evaluated during the assessment phase by comparing 
the mathematics learning outcomes of students in the 
experimental class with those in the control class. Prior 
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to hypothesis testing, the data were subjected to 
normality and homogeneity tests to ensure that the 
assumptions for parametric analysis were satisfied. 
 
Table 4. Student learning outcomes 
Class Number of students Average 

Experiment 36 84.7 
Control 35 76.1 

 
As shown in Table 4, the experimental class 

achieved a higher mean score (84.7) than the control 
class (76.1). These descriptive findings indicate that 
students who learned using the Google Sites-based LMS 
demonstrated better mathematics learning outcomes 
than those who received conventional instruction. 
However, inferential statistical analysis was conducted 
to determine whether this difference was statistically 
significant. 
 
Normality Test 

The normality of the learning outcome data was 
examined using the Shapiro–Wilk test. The results are 
presented in Table 5. 
 
Table 5. Results of the Shapiro–Wilk normality test 
Class Sig.  Interpretation 

Experiment >0.05 Normally distributed 
Control >0.05 Normally distributed 

 
The results indicate that the significance values for 

both groups were greater than 0.05, confirming that the 
learning outcome data were normally distributed. 
Therefore, the assumption of normality required for 
parametric statistical analysis was satisfied. 
 
Homogeneity Test 

The homogeneity of variance between the 
experimental and control groups was evaluated using 
Levene's Test. The results are presented in Table 6. 
 
Table 6. Results of Levene's homogeneity test 
Variable Sig. Interpretation 

Learning outcomes >0.05 Homogeneous variance 

 
The significance value exceeded 0.05, indicating 

that the variances of the two groups were homogeneous. 
Consequently, the assumptions for conducting the 
Independent Sample t-test were fulfilled. 
 
Independent Sample t-Test 

Following the assumption testing, an Independent 
Sample t-test was conducted to compare the 
mathematics learning outcomes between the 
experimental and control groups. The results are 
presented in Table 7. 

Table 7. Results of the independent sample t-test 
Variable t df Sig. 2-tailed Decision 

Learning outcomes 3.287 69 0.002 Reject H0 

 
The Independent Sample t-test produced a 

significance value of 0.002, which is lower than the 
significance level of 0.05. Therefore, the null hypothesis 
(H₀) was rejected, indicating a statistically significant 
difference in mathematics learning outcomes between 
students who learned using the Google Sites-based LMS 
and those who received conventional instruction. 

The higher mean score obtained by the 
experimental class demonstrates that the developed 
LMS effectively supported students' understanding of 
mathematical concepts. The integration of learning 
materials, instructional videos, digital worksheets, 
formative quizzes, and online evaluations within a 
single learning platform enabled students to review 
learning resources repeatedly, receive immediate 
feedback, and engage in more independent learning 
activities. These features are likely to have contributed 
to the improved learning outcomes observed in the 
experimental group. 
 
Discussion 

The findings of this study demonstrate that the 
developed Google Sites-based Learning Management 
System (LMS) achieved a very valid category based on 
evaluations conducted by subject-matter experts and 
media experts. The high validation scores indicate that 
the LMS successfully met the essential criteria of 
educational product quality, including content accuracy, 
instructional design, language appropriateness, 
interface quality, navigation, interactivity, and 
accessibility. These results suggest that the systematic 
development process implemented through the Plomp 
model enabled continuous refinement of the product 
according to expert recommendations before classroom 
implementation. The integration of curriculum-based 
learning objectives, mathematics learning materials, 
instructional videos, digital worksheets, and online 
assessments within a single platform also contributed to 
the high level of content and design validity. These 
findings are consistent with previous studies reporting 
that Google Sites provides a reliable platform for 
developing digital learning media because of its 
flexibility, ease of use, and ability to integrate multiple 
instructional resources (Hakim & Pertiwi, 2023; Waraga 
et al., 2023). However, unlike previous studies that 
primarily focused on Google Sites as a web-based 
learning medium, this study developed an integrated 
Learning Management System specifically designed to 
support mathematics learning in senior high schools. 

The practicality evaluation further revealed that the 
developed LMS was categorized as very practical by 



Jurnal Penelitian Pendidikan IPA (JPPIPA) Volume 12, Issue 8, 164-174 
 

172 

both teachers and students. The high practicality scores 
indicate that the LMS was easy to use, facilitated 
classroom implementation, and supported efficient 
management of mathematics learning activities. 
Teachers reported that the LMS simplified instructional 
organization by integrating learning materials, 
assignments, instructional videos, and assessments 
within a single online environment, while students 
appreciated the flexibility of accessing learning 
resources anytime and anywhere through computers or 
smartphones. These characteristics reduced the need to 
switch between multiple digital platforms and enabled 
more organized learning experiences. Such findings 
support previous research indicating that Google Sites 
enhances teachers' instructional efficiency and promotes 
students' engagement because of its intuitive interface 
and accessibility (Hakim & Pertiwi, 2023; Nurwina et al., 
2025). Therefore, the practicality results confirm that 
Google Sites can be effectively implemented as an 
integrated learning platform rather than merely serving 
as a repository of learning materials. 

The effectiveness results demonstrated that 
students who learned using the Google Sites-based LMS 
achieved significantly higher mathematics learning 
outcomes than those receiving conventional instruction. 
The Independent Sample t-test showed a significance 
value of 0.002, confirming that the difference between 
the two groups was statistically significant. The 
improved learning outcomes can be explained by 
several instructional characteristics embedded within 
the LMS. First, students were able to access learning 
materials repeatedly according to their individual 
learning pace, thereby supporting self-regulated 
learning. Second, the integration of instructional videos, 
digital worksheets, interactive quizzes, and online 
evaluations created a multimedia learning environment 
that facilitated conceptual understanding and 
encouraged active engagement throughout the learning 
process. Third, immediate feedback provided through 
online assessments enabled students to identify 
misconceptions and improve their understanding before 
completing summative evaluations. These findings are 
consistent with previous studies reporting that Google 
Sites-based learning environments improve students' 
learning achievement, learning motivation, and learning 
independence by providing flexible access to integrated 
digital learning resources (Hermawati & Yulianto, 2025; 
Herniawati et al., 2025; Mahfuzh et al., 2024). 

Overall, this study demonstrates that a Google 
Sites-based Learning Management System can serve as 
an effective digital learning innovation for mathematics 
education in senior high schools. The integration of 
instructional materials, multimedia resources, digital 
worksheets, formative assessments, and online 
evaluations within a single platform provides a more 

structured, interactive, and student-centered learning 
environment. These findings contribute to the growing 
body of evidence supporting the use of freely accessible 
digital technologies to improve instructional quality in 
secondary education. Although this study was 
conducted within a single school context, the developed 
LMS illustrates how technology can enhance classroom 
learning practices in ways that are aligned with the 
principles of Sustainable Development Goal 4 (Quality 
Education) by promoting accessible, flexible, and 
inclusive learning opportunities. Future research is 
recommended to evaluate the implementation of this 
LMS across different schools, mathematical topics, and 
educational contexts to further examine its effectiveness 
and scalability. 
 

Conclusion 
 

This study successfully developed a Google Sites-
based Learning Management System (LMS) for senior 
high school mathematics learning using the Plomp 
development model. The evaluation results 
demonstrated that the developed LMS met the criteria 
of validity, practicality, and effectiveness. Expert 
validation confirmed that the LMS was categorized as 
very valid in terms of content, instructional design, 
interface quality, and accessibility. The practicality 
evaluation showed that both teachers and students 
perceived the LMS as very practical, indicating that it 
was easy to use and effectively supported classroom 
instruction. Furthermore, the effectiveness evaluation 
revealed that the learning outcomes of students who 
learned using the Google Sites-based LMS were 
significantly higher than those of students receiving 
conventional instruction (p = 0.002). These findings 
indicate that the developed LMS is an effective digital 
learning medium for supporting mathematics 
instruction and promoting more flexible, interactive, 
and student-centered learning practices. Although this 
study was conducted in a single senior high school, the 
findings provide evidence that a Google Sites-based 
LMS can contribute to improving classroom-level 
instructional quality through the integration of digital 
learning resources within a unified platform. Therefore, 
the developed LMS represents a practical technology-
enhanced learning innovation that is aligned with the 
principles of Sustainable Development Goal 4 (Quality 
Education). Future studies are recommended to evaluate 
the implementation of the LMS in different schools, 
broader mathematics topics, and diverse educational 
contexts. In addition, further research may integrate 
emerging technologies, such as artificial intelligence, 
learning analytics, or adaptive learning systems, to 
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enhance personalized learning experiences and improve 
students' learning outcomes. 
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