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ABSTRACT

Introduction: Google Sites was chosen because it can provide real-time services when there are updates to 
learning materials.
Objective: this research aims to develop mobile learning based on Google Sites and determine its effect in 
improving the skills of 21st-century vocational students.
Method: the development model is based on the Research and Development models by Gall, Gall, and 
Borg. Product validation by experts is getting a very proper predicate. The application of the media was 
conducted for students in the 11th class of the Machining Engineering Competency. The product was tested 
in three Vocational High Schools (VHS) with 78 respondents in three practical and three control classes. 
The data collection techniques utilized in this study encompassed a multiple-choice test of 4C abilities; 
an observation sheet completed by teachers, and structured interview instruments for both students and 
teachers. Data analysis techniques include: qualitative data analysis employing an interactive approach 
involving data reduction, data display, and conclusion drawing; and quantitative data analysis comprising 
tests for normality, homogeneity, and hypothesis testing using the independent sample t-test.
Results: findings of the research indicated that: observations conducted by teachers revealed a significant 
enhancement in skills within both experimental and control groups; within the experimental group, critical 
thinking skills increased by 11,85 % communication skills by 5,6 %, collaboration skills by 11,72 %, and creative 
skills by 8 %; and the results of the t-test can be inferred that there exist notable disparities between the 
practical and control classes across the three schools.
Conclusions: the conclusion drawn from this research is that Google Sites-based mobile learning effectively 
enhances the 21st-century skills of students in Vocational High Schools.
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RESUMEN

Introducción: se eligió Google Sites porque puede proporcionar servicios en tiempo real cuando hay 
actualizaciones de los materiales de aprendizaje.
Objetivo: esta investigación tiene como objetivo desarrollar el aprendizaje móvil basado en Google Sites y 
determinar su efecto en la mejora de las habilidades de los estudiantes vocacionales del siglo XXI.
Método: el modelo de desarrollo se basa en los modelos de Investigación y Desarrollo de Gall, Gall y Borg. La 
validación del producto por parte de expertos está obteniendo un predicado muy adecuado. La aplicación de 
los medios se llevó a cabo para estudiantes de la 11.ª clase de la Competencia de Ingeniería de Maquinado. 
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El producto se probó en tres escuelas secundarias vocacionales (VHS) con 78 encuestados en tres clases 
prácticas y tres de control. Las técnicas de recopilación de datos utilizadas en este estudio abarcaron 
una prueba de opción múltiple de habilidades 4C; una hoja de observación completada por los maestros 
e instrumentos de entrevista estructurada para estudiantes y maestros. Las técnicas de análisis de datos 
incluyen: análisis de datos cualitativos que emplean un enfoque interactivo que involucra reducción de datos, 
visualización de datos y extracción de conclusiones; y análisis de datos cuantitativos que comprende pruebas 
de normalidad, homogeneidad y prueba de hipótesis utilizando la prueba t de muestra independiente.
Resultados: los hallazgos de la investigación indicaron que: las observaciones realizadas por los maestros 
revelaron una mejora significativa en las habilidades tanto dentro de los grupos experimentales como de 
control; dentro del grupo experimental, las habilidades de pensamiento crítico aumentaron en un 11,85 %, 
las habilidades de comunicación en un 5,6 %, las habilidades de colaboración en un 11,72 % y las habilidades 
creativas en un 8 %; y los resultados de la prueba t permiten inferir que existen disparidades notables entre 
las clases prácticas y de control en las tres escuelas.
Conclusiones: la conclusión extraída de esta investigación es que el aprendizaje móvil basado en Google 
Sites mejora de manera efectiva las habilidades del siglo XXI de los estudiantes en las escuelas secundarias 
vocacionales.

Palabras clave: Aprendizaje Móvil; Sitios de Google; Habilidades del Siglo XXI; Escuela Secundaria Vocacional.

INTRODUCTION
Science’s accelerating synergy is one of the 21st century’s defining characteristics. The Indonesia’s The 

National Education Standards Agency states that the “space and time” factor, the determining aspect of 
humanity’s speed and success in mastering science, is narrowing and melting away due to the use of information 
and communication technology in education. On the other hand, in high school, diploma, and undergraduate 
students lack the following skills: (1) oral and written communication, (2) critical thinking and problem solving, 
(3) work and professional ethics, (4) teamwork and collaboration, (5) working in diverse groups, (6) operating 
technology, and (7) project management and leadership.(1,2)

Enhancing students’ 21st-century skills will require considerable effort. The 21st-century skills are the 
demands of the education world that require teachers to present collaborative learning content and prepare 
students for the real world.(3) This content of 21st-century education is known as 4C (Critical Thinking and 
Problem Solving, Communication, Collaboration, and Creativity and Innovation).(4,5) Integrating this skill into 
classroom instruction is non-negotiable because it is believed to equip students to compete in the harsh world 
of work. Students in vocational schools who are prepared for the workforce after graduation must also possess 
communication skills from a young age. Since the beginning of the 20th century, communication skills have 
been the essential criterion of job suitability in job interviews.(6,7) Therefore, it is hoped that graduates of the 
Vocational School can effectively communicate their skills to others.(8)

Recognizing the significance of 21st-century skills in 21st-century education, UNESCO has initiated the 
Global Network of Learning Cities (GNLC) to support cities worldwide in developing policies and programs 
that promote lifelong learning for all citizens. Cities participating in this network exchange best practices in 
cultivating 21st-century skills through both formal and informal education.(9,10) Furthermore, the OECD has 
developed the Future of Education and Skills 2030 program aimed at assisting education systems worldwide in 
responding to the changing needs of the 21st century. Its primary focus lies in the development of competency 
frameworks encompassing cognitive, social, and emotional skills essential for the future. The program also 
underscores the importance of lifelong learning and student-centered education.(11,12)

However, the reality on the ground contradicts this notion, as evidenced by The Programme International 
Student Assessment (PISA) study, students lack 21st-century skills. Communication, mathematics, reasoning 
and arguments, problem-solving strategies, operations and mathematical tools are among the indicators of 
the PISA questions.(13) Their science literacy scores are below the PISA average. Despite the skills required 
in the 21st century, our learners cannot comprehend the concepts of science and their application to daily 
life.(14,15) Furthermore, twenty eleventh-grade students were interviewed to analyse student needs. According 
to an analysis, 65 % of teachers had yet to utilise various learning media, and 80 % still relied on lecture 
methods. Eighty-five per cent of students said they enjoyed being taught with interactive media, and 95 per 
cent agreed that the material was presented more interactively with the media used. In addition, 95 % of 
students stated that they would comprehend the material better if it were presented in multimedia format, 
including text, images, sounds, and animations, and 100 % of students owned Android smartphones. At the stage 
of needs analysis, a teacher needs analysis is also conducted using a written interview with a vocational subject 
educator. Due to a lack of time to prepare learning tools, learning media variations.

Mobile Learning will undoubtedly be inevitable with various appropriate complementary technologies 
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combined with conventional learning.(16) The results showed that the average score of students learning using 
mobile learning is higher than learning using PowerPoint.(17,18,19) In this learning concept, mobile learning benefits 
from the availability of teaching materials that can be accessed at anytime and anywhere.(20,21,22)

One of the online platforms is a website on the internet that is very suitable to be used as an alternative 
learning option.(23) Website media can also be used as a learning tool to increase the positive impact of internet 
use. Google Sites is one of the website media that can be used in learning. Google Sites is the easiest way 
to create information that can be accessed by people in need quickly and in real-time.(24,25,26) With teachers’ 
creativity, Google Sites can be more integrated. This integration can likely affect the effectiveness of online 
learning, student learning motivation, and student interest in education. Innovation needs to be continuously 
formed and developed. Teachers must be able to facilitate their students to learn quickly.(27,28)

Therefore, development research is needed on Google Sites-based mobile learning that can improve the 
skills of 21st-century vocational school students. I hope this research can add references to the mobile learning 
variable and 21st-century skills used and can be a reference in other studies.(29,30)

METHOD

Type of Research
This research uses Research and Development (R&D). R&D is a research method used to produce a particular 

product and test its effectiveness of the product.(31) The development method used is the development model 
of Borg and Gall.(32) The research stages are divided into introduction, development, and testing. The Research 
and Development (RnD) method was chosen due to its capacity for iterative development and evaluation 
of Google Sites as a mobile learning tool, ensuring the produced product is both relevant and effective in 
enhancing 21st-century skills. This method also involves stakeholders in the development process, ensuring 
alignment with user needs. Furthermore, RnD facilitates testing in real-world contexts, thereby providing high 
validity and reliability of research outcomes.

Research Sample
The population are students in State VHS 2 Jiwan, VHS PGRI 1 Mejayan and State VHS 1 Madiun. There are 

all in Madiun, East Java. Consists of 389 students, and we brought a 20 % of them to be participants. Students 
as the research sample consisted of male and female with the average of students being 15-16 years old, 
students come from medium socio-economic conditions so that all of students have android as their source and 
learning media. Testing the effectiveness of Google Site mobile learning is by using a pretest and posttest with 
a distance of giving questions for two meetings.

Research Instrument and Procedure
The data collection techniques employed in this research encompass both test and non-test methods. 

The test method involves the use of multiple-choice tests designed to measure 4C abilities (critical thinking, 
communication, collaboration, and creativity) within the context of lathe matching materials. In addition, the 
non-test methods include observation and interviews. Observations are conducted by teachers who complete 
observation sheets to assess students’ performance and engagement during the learning process.(33) Structured 
interviews are also conducted with both students and teachers to gain deeper insights into their experiences, 
perceptions, and feedback regarding the use of Google Sites-based mobile learning.

The instruments used in this research consist of a teaching instrument and data collecting instrument. 
The teaching instrument is in the form of lesson plans, and Google Site mobile learning. The data collecting 
instrument is a multiple-choice test of 4C abilities in lathe matching materials and observation sheet which 
fulfilled by the teacher dan structured interview instruments for students and teachers.

Table 1. Skill data instrument 4c

Skills Indicator Realm Kind

Critical thinking 16 Cognitive, Affective, Psychomotor Tests and Observations

Work 7 Affective, Psychomotor Observation

Collaborate 8 Affective, Psychomotor Observation

Creativity 9 Affective, Psychomotor Observation

The validity of the multiple-choice test instrument for measuring 4C in lathe matching materials includes 
content validity through expert assessment, which examines the alignment between test items and the measured 
competencies, and construct validity through factor analysis to ensure that test items group according to the 
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theoretical constructs of 4C, with a test of the test instrument. As for the reliability of the multiple-choice 
test instrument, the product-moment formula is employed. Furthermore, the validity of the observation sheet 
and interviews is assessed using content validity, involving experts in the development and assessment of 
observation sheets and interviews, as well as criterion validity by comparing observation results with other 
verified performance indicators.

Data Analysis
The data analysis used is through qualitative and quantitative approaches. The qualitative stage is done 

by Miles and Huberman which includes data reduction, presentation, and conclusion.(34) Analysis of expert 
validation and questionnaire data is carried out quantitatively. Furthermore, quantitative data processing was 
carried out using statistical tests of pre-test and post-test data results from experimental and control classes. 
However, before the prerequisite test is carried out, the analysis includes the normality and homogeneity tests. 
Normality tests were performed to determine whether the data of both classes came from normally distributed 
populations. Test Shapiro Wilk with α=0,05 and assisted by the SPSS program. Moreover, a homogeneity test 
is performed to determine whether the data obtained have a homogeneous variance. A homogeneity test is 
performed to determine whether the population variance of the data tested has a homogeneous variance.(35) 
The method used is through Levene’s test with α = 0,05 and assisted by the SPSS program. As for hypothesis 
testing, this study employs the independent sample t-test. The independent sample t-test is a test used to 
compare two unrelated or free data samples. This study’s independent sample t-test was to test the significant 
average difference between the experimental and control classes after being treated. 

Research Procedure
The research stages are divided into introduction, development, and testing.(32) At the upstream location, 

researchers collect preliminary information on the needs of learning models through observation, literature 
studies, and interviews. The development phase includes preparing product designs, validating material and 
media experts, pro-manufacturing, and trialling hypothetical models. The initial product format development 
stage provides for the preparation of learning materials and evaluation tools. Furthermore, the content expert 
analysis tests the feasibility of content consisting of an introduction, content, evaluation, and conclusion 
by senior teachers without revision/improvement. Meanwhile, media experts validate aspects of display and 
programming. The hypothetical test phase includes initial field trials, revised trial results, and field trials. 
The third stage, the testing stage, includes field implementation tests, final product improvements, and the 
dissemination and implementation stage. After revising the product, it is tested again by involving an even 
more prominent subject. The final product revision is a revision that is carried out based on a broader field 
test. This stage is carried out by publishing mobile learning, reporting results in the form of thesis reports, and 
creating articles for publication.

RESULTS 

Introduction Stage
The introduction phase represents the most crucial and foundational stage in developmental research. 

Activities within this phase help ensure that the research is grounded in a solid understanding of the issues 
at hand and its theoretical context, as well as having clear objectives and a viable plan to achieve them. 
During this phase, the analysis of the potential use of Google Sites in learning demonstrates that the platform 
offers advantages in accessibility, user-friendliness, collaboration, integration with other Google tools, and 
interactivity. However, within the context of vocational high school students, there are still several challenges 
to address, such as varying levels of technological skills among students, limited internet access availability, 
and the challenge of integrating technology-based learning with existing vocational curricula. Preliminary data 
collected through initial surveys indicate a high interest among students in using technology for learning, but 
also highlight the need to enhance 21st-century skills such as critical thinking, communication, collaboration, 
and creativity.

It is widely acknowledged that the development of this product facilitates easy access to learning anytime, 
anywhere. The adaptability afforded by mobile learning Lathe Machining Techniques based on Google Sites is 
consistent with some research recommendations to expand online media as a learning platform.(36,37,38,39,40,41) 
Students can access course materials and educational resources from anywhere and anytime, which is one of 
the most significant advantages of mobile learning based on Google Sites. This flexibility permits students to 
learn at their own pace, which can aid them in better comprehending the material and retaining it.(1,42,43)

Using Google Sites for mobile learning, however, comes with obstacles. One of the most significant obstacles 
is providing all students with the technology required to participate in mobile learning activities. This can be 
especially difficult for low-income students or those residing in rural areas with limited Internet access.(44) 
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Furthermore, access to technology in some places remains very expensive, so students and parents need help to 
purchase a tablet or smartphone with sufficient capabilities to support learning.(37,39,45) In addition, it addresses 
the deficiencies of mobile learning development research that require downloading files, updates, and installs 
to obtain the most recent content.(1,38,46)

Another obstacle is the need for effective monitoring and management of mobile learning activities. The 
use of self-paced learning afforded by technology requires discipline on the part of the students. Evidence 
from this research suggests that the students involved were engaged in their learning and could remain on task 
while working independently.(47,48) Teachers must be able to track student progress and provide timely feedback, 
which can be challenging when students use their own devices to access course materials.(49,50)

Development Stage
After the development and validation process, a Google Site mobile learning-based was generated to run on 

Android smartphones. Products are assembled by utilizing several applications. Icons and images are created 
and downloaded from Canva for education, while interactive multimedia is built using Google Sites. The 
appearance of the learning application can be seen in the following picture.

Figure 1. Mobile learning introductory view

Figure 2. Display of comic materials and mobile learning videos
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Because it is a self-learning medium for students, there are instructions for students and a search button. 
Teaching materials are equipped with videos, comics, and student worksheets as an evaluation tool. Overall, 
these features contribute to the effectiveness of Google Sites-based learning in developing 21st-century skills 
among vocational high school students.

Figure 3 shows the results of media and material validation results. Material experts validated this mobile 
learning with a score of 90 % and media experts with a value of 97,5 %, so they get the title Very Decent. A 
recapitulation of the importance of validation appears in the image below. With the excellent ratings from both 
experts, it can be ensured that Google Sites-based mobile learning meets quality standards and can be relied 
upon to enhance learning in vocational high schools.

Figure 3. Results of material and media expert validation of mobile learning

In addition, it also received a positive response from students as users. They were asked to fill out a 
media usage response sheet. Based on figure 4, the first assessment was 90,7 % in the first, 77,5 % in the 
second, and 93,35 % in the third. The positive response reflects that students feel assisted and engaged with 
the learning materials presented through Google Sites-based mobile learning. The evaluation conducted by 
students validates the effectiveness and usefulness of Google Sites-based mobile learning in supporting the 
learning process.

Figure 4. Recapitulation of student responses to mobile learning

The use of mobile learning based on Google Sites has the potential of strengthening vocational high school 
students’ 21st-century skills. The results of this study show that mobile Learning Lathe Machining Techniques 
based on Google Sites effectively improve the students’ 21st-century skills. These results also follow research 
by Nasution et al. which shows that learning materials are delivered more effectively with mobile learning.(52) 
Google Sites-based mobile learning offers several vital advantages in the context of 21st-century education. 
Firstly, its high accessibility allows students to engage in flexible learning anytime and anywhere, thus supporting 
self-directed and continuous learning.(2) Secondly, the platform provides flexibility in content delivery, enabling 
the use of various media such as videos, images, and interactive texts, which enhance student engagement 
and comprehension.(36) Thirdly, its collaborative features facilitate student cooperation in projects and online 
discussions, fostering crucial collaboration skills in an increasingly connected work environment.(39) Lastly, 
Google Sites provides an inclusive learning environment where students with different learning styles can find 
the most suitable methods to comprehend the material.(38)
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Testing stage
The effectiveness of Google Sites-based mobile learning measured by posttest questions was given to 

experimental and control classes in each school. This problem is included in mobile learning based on Google 
Sites. The collected data were then analyzed for normality, homogeneity, and independent t-test. Figure 5, 
figure 6, and figure 7 show that sig (2-tailed) value < 0,05 is rejected, meaning that there is a significant 
difference between the H0 experimental class posttest and the control class posttest. All of this suggests that 
there are significant differences between the three schools’ practical and control classes in the three schools. 
So, it can be concluded that mobile learning based on Google Sites is effective and significantly increases 
students’ critical thinking competence.

Figure 5. Independent test t-test posttest grades of experimental and control classes in school 1 (State VHS 2 Jiwan)

Figure 6. Independent test t-test post-test grades of experimental and control classes in school 2 (VHS PGRI 1 Mejayan)

Figure 7. Independent test t-test post-test grades of experimental and control classes in school 3 (State VHS 1 Madiun)

Supported teacher observations on the achievement indicators of students’ 21st-century skills show that 
these skills are improving. The visualization of the percentage increase is as follows. Based on observations 
during the study, it was seen that the experimental class students were more enthusiastic about participating in 
learning compared to the control class, in line with research that states that a fun learning process can foster 
new skills and a spirit of learning.(2,37,38,39) 

Figure 8 shows that in school 1, the critical thinking skills of experimental class students increased by 13,79 
% and control class by 9,63 %. School 2 increased by 9,35 % in the testing and 8 % in the control classes. In school 
3, the increase in the experimental class was 12,4 %, and the control class was 9,79 %.
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Figure 8. Test results and observation of critical thinking skills

The results of this study support research by Nainggolan which also applies mobile learning to enhance 
students’ critical thinking skills.(52) Through Google Sites-based mobile learning, students can access a variety 
of challenging learning materials, encouraging them to question, analyze, and evaluate information more 
deeply.(43) Google Sites provides students with the opportunity to develop their critical thinking skills through 
interactive and flexible tasks that stimulate problem-solving, analysis, and synthesis.(41,42)

Figure 9 found that in school 1, the communication skills of experimental class students increased by 5,5 % 
and the control class by 2,8 %. School 2 rose 1,3 % in the testing and 1,4 % in the control classes. In school 3, 
the increase in the experimental class was 1,0 %, and the control class was 5,8 %.

Figure 9. Results of observation of communication skills

Google Sites-based mobile learning has the potential to enhance students’ communication skills through 
active participation in online discussions, collaboration with peers, and effective sharing of ideas through 
features such as comments and feedback.(46,47) From figure 10 the results were obtained that in school 1, the 
collaboration skills of experimental class students increased by 23,7 % while the control class did not improve. 
School 2 increased by 2,74 % in the practical course and 6,25 % in the control class. In school 3, the increase in 
the experimental class was 8,7 %, and the control class was 7,7 %.

Figure 10. Results of observation of collaboration skills

Using mobile devices can boost student engagement by allowing them to learn in a friendly and comfortable 
manner that encourages student collaboration and communication.(43,45,47) Students can collaborate and 
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share their ideas more efficiently through online tools such as discussion forums, group projects, and virtual 
presentations. This collaboration can aid in developing essential teamwork and communication skills for the 
workplace.(36,38,41) Figure 10 shows that in school 1, the creativity of experimental class students increased by 
11,3 %, while the control class did not. School 2 rose 5,9 % in the practical and 2,9 % in the control classes. In 
school 3, the increase in the experimental class was 6,8 %, and the control class was 8,5 %.

Figure 11. Results of observation of creativity skills

The results of this study are also in line with Ramasundrum which states that mobile learning can trigger an 
increase in students’ creative skills.(43) With a variety of multimedia features available, such as images, videos, 
and interactive texts, Google Sites-based mobile learning enables students to express their creative ideas visual 
and audio-visual.(49) Furthermore, the ability to collaborate online facilitates the exchange of ideas among 
students, triggering processes of brainstorming and innovation.(39,45)

CONCLUSIONS
Based on the results and discussion of the research, it can be concluded: (1) expert validation, this mobile 

learning is deemed valid and feasible as a learning medium for Lathe Machining Techniques in Vocational 
Schools; (2) mobile learning is validated and deemed practicable after being subjected to student trials, both 
limited and extensive; (3) using an independent t-test on pre-test and post-test data, the effectiveness of 
mobile learning for Google Sites was evaluated. There is a statistically significant difference between the 
average post-test scores of experimental and control classes, so mobile learning based on Google Sites improves 
students’ 4C skills. The development of mobile learning based on Google Sites effectively improves students’ 4C 
skills when coupled with teacher observations on indicators of student 4C skill achievement during education. 
The development of mobile learning on Google Sites has a favourable impact on education. Because they 
can use smartphones, this media can facilitate access to knowledge for students. So that students can learn 
independently while enhancing learning materials whenever and wherever they choose. This media creation 
can be an alternative to technology-based learning media and a self-development portfolio for teachers. 
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