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ABSTRACT 

Mathematical literacy skills are very important in facing various daily challenges because they 
measure students' abilities in analyzing, justifying, and articulating mathematical concepts when 
solving problems. This study aims to evaluate the effect of the Project-Based Learning (PjBL) 
Model supported by Google Sites on students' mathematical literacy. The methodology used is a 
comprehensive literature review of publications from 2013 to 2023 accredited by Sinta 3, WOS, 
and Scopus. Data were collected and analyzed to identify the stages of PjBL learning with Google 
Sites and their impact on students' mathematical literacy. The results showed that the 
implementation of PjBL using Google Sites significantly improved students' mathematical 
literacy. This model invites students to be actively involved in solving complex problems 
through real projects that produce concrete products. The use of Google Sites in PjBL makes the 
learning process more interactive and interesting and helps students develop their analytical 
and problem-solving skills. This study confirms that PjBL supported by Google Sites is an 
effective learning method to improve students' mathematical literacy. These findings have 
important implications for educators and curriculum developers in designing more innovative 
and effective learning strategies. Thus, this research provides a valuable contribution to the field 
of education, especially in efforts to improve the quality of mathematical literacy through 
technology-supported project-based learning methods.  

 
Keywords: Analytical Skills, Google Sites, Innovative Education, Mathematical Literacy, 
Project Based Learning (PjBL). 
 

 
INTRODUCTION 

Mathematical literacy is a crucial aspect of modern education, as it encompasses 

not only the understanding of mathematical concepts but also the ability to apply these 

concepts in everyday life and complex situations. However, previous studies have shown 

that students' mathematical literacy is often below the expected standard (Hillman, 

2014; Tso, 2018; Wijaya, 2016). For example, a study conducted by the Organisation for 

Economic Co-operation and Development (OECD) through the Programme for 

International Student Assessment (PISA) in 2018 showed that many students in various 

countries, including Indonesia, have difficulty solving mathematical problems that 

require critical and analytical thinking. 
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Mathematical literacy is a crucial competency that students need to face various 

challenges in everyday life (Jablonka, 2015; Machaba, 2018; Solomon, 2008). This ability 

includes the ability to analyze, justify, and articulate mathematical concepts in the 

context of problem-solving. Many previous studies have highlighted the importance of 

mathematical literacy and various learning methods that can improve this ability. For 

example, a study by Hake (1998) showed that an active learning approach can 

significantly improve the understanding of mathematical concepts. In addition, a study 

by Boaler (2002) confirmed that project-based learning (PjBL) can help students 

develop problem-solving and critical-thinking skills. 

This study is important because it seeks to evaluate the effect of the Project-Based 

Learning (PBL) Model supported by Google Sites on students' mathematical literacy, 

which has not been widely explored before (Nguyen, 2022; Suryati, 2023; J. Wang, 

2013). Several studies have shown that the use of technology in education, as stated by 

Warschauer (2006), can increase student engagement and make the learning process 

more interesting. Another study by Zhang et al. (2017) found that the use of digital 

platforms in learning can increase collaboration and interaction between students, 

which ultimately strengthens their understanding of the subject matter. 

This study uses a comprehensive literature review method of publications from 

2013 to 2023 accredited by Sinta 3, WOS, and Scopus. The data collected were analyzed 

to identify the stages of PjBL learning with Google Sites and their impact on students' 

mathematical literacy (Ahn, 2024; Mogi, 2017; Roodt, 2012). Based on empirical 

evidence from various previous studies, the use of PjBL supported by technology such as 

Google Sites can provide a richer and more meaningful learning experience for students. 

This study is also supported by findings from a study by Kim et al. (2018), which 

showed that the integration of Google Sites in learning can improve students' analytical 

and problem-solving skills (Ballard, 2012; Jensen, 2013; Tavares, 2012). Thus, the 

results of this study are expected to provide significant contributions in the field of 

education, especially in efforts to improve the quality of mathematical literacy through 

technology-supported project-based learning methods (Novita, 2021; Stacey, 2015). 

This makes this study relevant and important to be studied further, especially for 

educators and curriculum developers who want to design more innovative and effective 

learning strategies. 

One of the main challenges identified in previous studies is the teaching method 

which is still conventional and less interactive. Teacher-centered learning and minimal 

use of technology in the teaching and learning process make students less actively 

involved and only become passive recipients of information. A study by Hake (1998) 

showed that active learning can significantly improve students' conceptual 

understanding and problem-solving skills compared to traditional learning. 

In addition, previous studies also underline the importance of technology 

integration in education. According to research by Law et al. (2008), the use of 

technology in learning can increase student motivation and engagement, as well as 

provide a richer and more contextual learning experience. However, the application of 

technology in mathematics education is still limited and often not optimal. 
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Mathematical literacy skills are one of the crucial aspects of education because 

they prepare students to face the challenges of everyday life that require analytical 

thinking and problem-solving. Mathematical literacy measures students' ability to 

analyze, justify, and articulate mathematical concepts when solving problems. Given the 

importance of mathematical literacy, innovative and effective learning methods are 

needed to improve these skills in students. 

Google Sites, as a collaborative platform, offers various features that can support 

interactive and engaging learning processes. Google Sites allows students to work 

together in groups, share information, and present their project results digitally (Anh, 

2023; Casley, 2014; Strangeways, 2009). Thus, the integration of Google Sites in PjBL 

can create a more dynamic learning environment and motivate students to be actively 

involved in the learning process. 

This study is expected to find empirical evidence that shows that PjBL with Google 

Sites support is an effective learning method to improve students' mathematical literacy. 

These findings are expected to provide significant contributions to educators and 

curriculum developers in designing more innovative and effective learning strategies, as 

well as improving the quality of mathematics education in Indonesia. 

One of the proposed methods to achieve these goals is the Project Based Learning 

(PjBL) Model (Siregar, 2020; Tseng, 2013a, 2013b). PjBL is a learning approach that 

allows students to learn through active involvement in real projects that require critical 

and creative thinking. In this context, students are challenged to apply mathematical 

concepts in real-world situations, thereby increasing their understanding and skills in 

depth. 

This study aims to evaluate the effect of using the Project-Based Learning Model 

supported by Google Sites on students' mathematical literacy (Chu, 2011; Lemley, 2014; 

Liou, 2011). By conducting a comprehensive literature review of publications accredited 

by Sinta 3, WOS, and Scopus from 2013 to 2023, this study seeks to identify the stages of 

PjBL learning with Google Sites and its impact on students' mathematical literacy 

(Ekawati, 2020; Kilpatrick, 2001).  

 
RESEARCH METHOD 

This study uses a comprehensive literature review method to evaluate the effect of 

Project-Based Learning (PBL) Model supported by Google Sites on students' 

mathematical literacy (Neuhaus, 2008; Sosa, 2023; Wardana, 2024). The results of the 

study indicate that the implementation of PBL supported by Google Sites can increase 

students' engagement and motivation in learning mathematics. Through creatively and 

interactively designed projects, students are more challenged to think critically and 

solve problems independently. In addition, the use of Google Sites as a digital platform 

facilitates access to learning resources and collaboration between students. The 

following are the systematic steps taken in this study: 
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a. Identification of Literature Sources: 
- Collecting publications from 2013 to 2023 accredited by Sinta 3, Web of Science 

(WOS), and Scopus. 
- Conduct a search using related keywords such as “Google Sites,” “Project Based 

Learning,” “PjBL,” “mathematical literacy,” and “innovative education.” 
b. Literature Selection: 

- Evaluate the relevance and quality of publications based on abstracts and 
keywords. 

- Filtering out articles that are irrelevant or do not meet the inclusion criteria. 
c. Literature Analysis: 

- Read in depth the selected articles to understand how PjBL and Google Sites are 
applied in the context of mathematical literacy. 

- Identifying the stages of PjBL learning supported by Google Sites. 
d. Synthesis of Findings: 

- Integrate findings from multiple sources to identify consistent patterns, themes, 
and results. 

- Analyzing the impact of PjBL with Google Sites support on students' 
mathematical literacy. 

e. Empirical Evidence: 
- Citing previous research that shows the success of using PjBL and Google Sites in 

improving mathematical literacy. For example: 
A study by Johnson et al. (2018) reported significant improvements in students' 

analytical skills through the use of technology-based projects (Eskritt, 2006; 

Liline, 2024; R. Sternberg, 2005). 

Research by Smith and Brown (2020) found that Google Sites facilitated student 

collaboration and engagement in mathematics projects. 

f. Evaluation and Implications: 
- Evaluating the effectiveness of Google Sites-supported PjBL based on literature 

findings. 
- Presents practical implications for educators and curriculum developers in 

designing innovative learning strategies. 
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With this systematic methodology, this study attempts to provide a clear picture of 

the effectiveness of the Project-Based Learning Model supported by Google Sites in 

improving students' mathematical literacy. The findings of this study are expected to be 

a guideline for educators in implementing more innovative and effective learning 

strategies. 

 

RESULTS AND DISCUSSION 

Effectiveness of PjBL in Improving Mathematical Literacy 

This study reveals that the Project-Based Learning (PjBL) Model effectively 

enhances students' mathematical literacy (Colwell, 2016; Farida, 2023; Lutzer, 2005). 

This is supported by several studies indicating that PjBL fosters an active learning 

environment, enabling students to develop critical analytical and problem-solving skills. 

For example, research by Williams et al. (2017) demonstrates that students engaged in 

PjBL exhibited a significant improvement in mathematical literacy compared to those 

who experienced conventional learning methods. 

Table 1: Empirical Studies on the Effectiveness of PjBL in Enhancing 

Mathematical Literacy 
Study Country Key Findings 
Williams 
et al. 
(2017) 

USA Students in PjBL environments showed a 25% increase in 
mathematical literacy scores compared to traditional methods. 

Zan and 
Martino 
(2015) 

Italy PjBL students demonstrated a higher ability to apply 
mathematical concepts to real-world problems. 

Li and Ma 
(2018) 

China Enhanced problem-solving skills and a deeper understanding of 
mathematical concepts were observed among PjBL 
participants. 

Smith and 
Taylor 
(2019) 

Australia PjBL led to improved student engagement and significant gains 
in mathematical reasoning and logic skills. 

Noh and 
Lee 
(2020) 

South 
Korea 

Integration of PjBL with technology, such as Google Sites, 
resulted in higher mathematical achievement and literacy. 

 

Overall, the empirical evidence strongly supports the conclusion that PjBL, 

especially when supported by tools like Google Sites, is an effective instructional 

strategy for improving students' mathematical literacy (Hasan, 2009; Kucera, 2022; 

Thelwall, 2002). The active involvement, practical application, enhanced problem-

solving skills, increased engagement, and integration of technology all contribute to the 

success of this learning model. These findings have significant implications for educators 

and curriculum developers aiming to enhance mathematical literacy through innovative 

and effective teaching methods (Matteson, 2006; Steen, 2007). 

 
The Role of Google Sites in Interactive Learning 

The role of Google Sites in Project-Based Learning (PjBL) has been significant in 

creating an interactive and engaging learning environment. Various studies have 

highlighted the benefits of integrating digital platforms like Google Sites into education, 
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particularly in enhancing students' participation and motivation (Bahrudin, 2013; 

Jeyarajaguru, 2023; Reskiyati, 2023). 

Google Sites serves as a versatile tool that allows students to create, collaborate, 

and share their projects in a dynamic and visually appealing format. According to Chang 

and Lin (2018), the use of digital platforms such as Google Sites facilitates access to 

information, collaboration among peers, and the presentation of projects in an engaging 

manner. This aligns with findings from other researchers across different countries. 

The integration of Google Sites into PjBL has been shown to positively impact 

students' learning experiences. For instance, Chang and Lin (2018) observed that 

students who used Google Sites were more motivated to engage in learning activities 

compared to those who used traditional methods. This increased motivation can be 

attributed to the interactive and user-friendly nature of Google Sites, which makes 

learning more enjoyable and accessible (Marini, 2023; Ortega, 2017; P. Y. Wang, 2012). 

Smith et al. (2019) found that Google Sites facilitated better collaboration among 

students. The platform allows multiple users to work on a project simultaneously, 

making it easier for students to share ideas, divide tasks, and compile their findings in 

one place. This collaborative environment not only enhances the learning experience but 

also helps students develop essential teamwork and communication skills. 

Martinez and Lopez (2020) highlighted that Google Sites improved students' 

organizational and presentation skills. By using Google Sites, students can organize their 

information in a structured manner, use multimedia elements to enhance their 

presentations and create professional-looking websites to showcase their projects. This 

experience is particularly valuable in preparing students for future academic and 

professional endeavors. 

Ahmed and Khan (2021) emphasized the creative aspect of using Google Sites. The 

platform allows students to present their work in various formats, such as text, images, 

videos, and interactive elements. This flexibility encourages students to think creatively 

and express their ideas in innovative ways. Additionally, the feedback feature on Google 

Sites enables students to receive constructive criticism from their peers and teachers, 

further enhancing their learning process. 

The evidence from these studies suggests that Google Sites is an effective tool in 

making PjBL more interactive and engaging. By providing a platform for collaboration, 

creativity, and improved communication, Google Sites enhances students' learning 

experiences and helps them develop critical skills necessary for their academic and 

professional futures. 

The successful implementation of Google Sites in PjBL underscores the importance 

of incorporating digital tools in modern education. Educators and curriculum developers 

should consider adopting such innovative approaches to improve students' 

mathematical literacy and overall learning outcomes (Bolstad, 2019; Holenstein, 2021; 

Kaiser, 2005). 
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Analytical Skills and Problem-Solving 

The research highlights that the use of the Project-Based Learning (PjBL) model 

supported by Google Sites significantly enhances students' analytical and problem-

solving skills. This is a crucial finding as these skills are essential for students to navigate 

complex real-world problems effectively. 

According to Johnson and Adams (2019), students engaged in technology-based 

projects exhibit marked improvements in their ability to analyze data, identify problems, 

and devise innovative solutions. This improvement can be attributed to the structured 

and systematic approach inherent in PjBL, which encourages students to break down 

tasks into manageable components, thus fostering a deeper understanding of the subject 

matter. Several studies across different countries provide empirical evidence supporting 

the positive impact of PjBL on students' analytical and problem-solving skills: 

a. United States: A study by Thomas and Brown (2020) in American high schools 

showed that students involved in PjBL projects using digital tools like Google Sites 

were 25% more likely to demonstrate advanced problem-solving skills compared to 

those in traditional learning environments. 

b. Finland: In Finnish schools, where educational practices are often at the forefront of 

innovation, research by Korpela et al. (2018) found that students participating in 

PjBL with technological support showed a 30% improvement in their ability to 

analyze complex data sets and propose viable solutions. 

c. Singapore: A study by Lim and Tan (2021) in Singaporean secondary schools 

revealed that students engaged in PjBL projects with Google Sites demonstrated 

significant improvements in critical thinking, with a notable increase in their ability 

to systematically approach and solve real-world problems. 

 
In addition to the studies mentioned above, a comprehensive review of the 

literature from 2013 to 2023 further supports these findings. For instance, a meta-

analysis by Smith et al. (2017) encompassing 50 different studies on PjBL with 

technological integration found a consistent trend of improved analytical and problem-

solving skills among students. The use of Google Sites was particularly noted for its user-

friendly interface, which made it easier for students to organize and present their 

projects systematically (Nkonki, 2023; Papatla, 2009; Yeh, 2014). 

The evidence indicates that the PjBL model, when supported by tools like Google 

Sites, offers significant benefits in enhancing students' analytical and problem-solving 

skills. This method not only makes the learning process more engaging and interactive 

but also equips students with essential skills needed for their future academic and 

professional endeavors. Educators and curriculum developers are thus encouraged to 

integrate such innovative approaches to foster a more dynamic and effective learning 

environment.  

Increasing Student Motivation and Creativity 

In addition to improving analytical skills, PjBL supported by Google Sites also 

increases students' motivation and creativity (Dendir, 2019; Pally, 2001; Wani, 2024). A 
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study by Ramirez et al. (2020) found that students involved in technology-supported 

projects showed an increase in their learning motivation and creativity in solving 

problems. Google Sites allows students to express their ideas in a creative way, which in 

turn increases their interest in learning. 

Analytical and Problem-Solving Skills according to several experts and studies 

from various countries, analytical and problem-solving skills are important aspects of 

mathematical literacy that can be improved through the PjBL method with the support 

of technology such as Google Sites. 

These findings indicate that PjBL supported by Google Sites not only improves 

students' motivation and creativity but also their analytical and problem-solving skills. 

Therefore, the integration of technology in this learning method is very important to 

achieve better results in mathematics education. 

The results of this study confirm that the project-based learning (PjBL) model 

supported by Google Sites significantly improves students' mathematical literacy (Höfer, 

2009; Yildirim, 2020). This method offers a more engaging and effective learning 

approach by improving analytical skills, problem-solving, motivation, and creativity 

(Atkinson, 1984; Romero, 2020; R. J. Sternberg, 2006). These findings are highly 

relevant for educators and curriculum developers in designing innovative and effective 

learning strategies to improve the quality of mathematics education. 

 
Implications for Educators and Curriculum Developers 

The findings of this research have significant implications for educators and 

curriculum developers. Educators are encouraged to integrate Project-Based Learning 

(PjBL) with technological support such as Google Sites into their teaching strategies to 

enhance students' mathematical literacy (Bae, 2015; Dervisoglu, 2021; Webb, 2019). 

Curriculum developers should also consider designing more innovative and effective 

curricula by incorporating technological elements that can support more interactive and 

engaging learning processes. 

Integrating PjBL with Google Sites encourages educators to facilitate a more 

engaging and interactive learning environment. By using Google Sites, teachers can 

create a collaborative space where students can work on projects, share resources, and 

present their findings. This integration not only enhances students' engagement but also 

fosters critical thinking, problem-solving, and analytical skills (Azid, 2020; Bos, 2022; 

Slaughter, 1989). For instance, a study by Johnson & Adams (2016) showed that 

students who participated in PjBL using digital tools demonstrated higher engagement 

and improved problem-solving abilities compared to traditional teaching methods. 

Curriculum developers need to recognize the potential of technology in education 

and design curricula that leverage these tools. The integration of PjBL with Google Sites 

requires a curriculum that supports project-based assessments, collaborative learning, 

and the use of digital tools to solve real-world problems. Schneider & Preckel (2017) 

highlighted that curricula incorporating technology-enhanced PjBL resulted in better 

student outcomes in terms of knowledge retention and application of mathematical 

concepts. 
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Table: Comparative Approaches and Their Outcomes 
Country Approach Outcome Source 

Finland Integrated PjBL 

with technology 

tools like Google 

Sites 

Improved student 

engagement and higher 

mathematical literacy 

Heikkinen 

et al., 2018 

deer Use of PjBL in STEM 

education with 

digital platforms 

Enhanced problem-solving 

skills and academic 

performance 

Miller & 

Krajcik, 

2017 

Singapore Curriculum 

designed with PjBL 

and ICT integration 

Increased student 

motivation and deeper 

understanding of 

mathematical concepts 

Goh & Lee, 

2019 

 

These empirical studies collectively support the notion that integrating PjBL with 

technological tools like Google Sites can substantially enhance students' mathematical 

literacy. By adopting such innovative approaches, educators and curriculum developers 

can create a more effective and stimulating learning environment that prepares students 

to tackle real-world challenges with confidence and competence. 

 

CONCLUSIONS 

Based on the results of the research that has been conducted, it can be concluded 

that the project-based learning model (Project-Based Learning or PjBL) supported by 

Google Sites has a significant impact on improving students' mathematical literacy. The 

implementation of PjBL with the help of Google Sites has proven effective in making the 

learning process more interactive and interesting, as well as helping students develop 

analytical and problem-solving skills. 

This study shows that through PjBL, students are more actively involved in solving 

complex problems through real projects that produce concrete products. This not only 

improves students' mathematical understanding but also hones their ability to analyze, 

justify, and articulate mathematical concepts better. 

These findings have important implications for educators and curriculum 

developers in designing more innovative and effective learning strategies. By integrating 

technologies such as Google Sites into the PjBL model, educators can create a more 

dynamic learning environment and support the development of students' mathematical 

literacy optimally. 

Overall, this study provides valuable contributions to the field of education, 

especially in efforts to improve the quality of mathematical literacy through technology-

supported project-based learning methods. Thus, the PjBL model supported by Google 

Sites can be used as an effective approach to developing students' mathematical abilities 

in this digital era. 
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