
Jurnal Pendidikan Matematika Universitas Lampung ISSN: 2715-856X 
Vol. 13, No. 2, 2025, pp. 76 - 93  
https://jurnal.pbs.fkip.unila.ac.id/index.php/jpm/   

 

 

76 
 

 http://dx.doi.org/10.23960/mtk/v13i2.pp76-93 

Development of Electronic Modules with Culturally 

Responsive Teaching and Augmented Reality based on Jambi 

Culture for Mathematical Literacy  

Salsabila Putri Deska1, Feri Tiona Pasaribu2*, Tria Gustiningsi3, Duano Sapta Nusantara4 

1,2,3,4 Universitas Jambi, Jl Jambi-Ma Bulian, Jambi 36361, Indonesia 
1salsabiladeska25@gmail.com; 2feri.tiona@unja.ac.id*; 3 triagustiningsi@unja.ac.id; 4 duanosaptanusantara@unja.ac.id 

 

*corresponding author 

 

INTRODUCTION 

In the 21st century, six types of literacy are considered essential for every individual 

as key indicators in assessing the quality and excellence of human resources. These 

include reading and writing literacy, numeracy literacy, digital literacy, financial literacy, 

scientific literacy, and cultural literacy (Pasaribu et al., 2022, p. 1980). One of the most 

important skills in mathematics education is mathematical literacy, defined as the ability 

to formulate, apply, and interpret mathematics in a variety of real-life contexts (OECD, 

2023b, p. 22). Mathematical literacy involves the ability to understand problems, plan, 

analyze, and use mathematics in daily life (Isnaniah et al., 2021, p. 1). Therefore, 
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 The purpose of this study is to develop and evaluate the feasibility and 
quality of an electronic module based on Culturally Responsive Teaching 
(CRT) and Augmented Reality (AR), incorporating Jambi culture to 
enhance students' mathematical literacy skills in the topic of similarity. 
This research adopts a Research and Development (R&D) approach using 
the ADDIE development model. The participants were 35 seventh-grade 
students from class VII G at SMP Negeri 6 Kota Jambi. The instruments 
used in this study included validation questionnaires, practicality 
questionnaires, and effectiveness questionnaires. The e-module was 
considered valid based on assessments by subject matter and design 
experts, obtaining a validity score of 86.25%, which falls into the “valid” 
category. This indicates that the e-module integrates similarity material 
with CRT components and contextual problems related to Jambi culture, 
along with AR features aligned with indicators of mathematical literacy. 
The practicality test, based on evaluations from both teachers and 
students, yielded a score of 85.97%, categorized as “very practical.” 
Additionally, the students’ n-gain score reached 79.04%, indicating the 
effectiveness of the e-module in improving mathematical literacy skills. 
These findings support the integration of local culture and AR technology 
in instructional material development, offering a practical and engaging 
approach for educators to promote mathematical literacy through 
contextualized learning experiences.     
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mathematical literacy is essential, as it enables students to use mathematics to solve 

various real-world problems. 

The Programme for International Student Assessment (PISA) is a major 

international study in mathematics that focuses on mathematical literacy (Stacey, 2011, 

p. 96). Indonesia, as a regular participant in the PISA program, uses the results of these 

assessments as a tool to evaluate students’ mathematical literacy (Fadillah & Munandar, 

2021, p. 16). Over the past two decades, PISA results have shown that Indonesian 

students’ performance has been inconsistent (Nusantara et al., 2021, p. 1), with a score of 

379 in 2018 (OECD, 2019, p. 18) declining to 366 in 2022 (OECD, 2023a, p. 29). 

Research by Islami et al. (2019, p. 168) found that students faced significant 

difficulties in solving problems related to congruence and similarity, particularly in 

applying concepts and performing calculations, with a difficulty rate reaching 60%, 

categorized as low. This aligns with findings by Masfufah and Afriansyah (2021, p. 199), 

who reported through PISA-based analysis that students’ mathematical literacy remains 

in the low category. A preliminary study conducted by the researchers at SMP Negeri 6 

Kota Jambi revealed similar findings, with students in the targeted class achieving an 

average mathematical literacy score of only 0.32, which falls significantly below the 

expected proficiency standards. 

To improve students’ mathematical literacy skills, appropriate teaching materials 

are essential to help students better understand the subject matter. These materials should 

also be aligned with current educational developments (Rizqiyani et al., 2022, p. 956). A 

variety of learning media are available to support this goal, one of which is the electronic 

module (e-module) (Yanindah & Ratu, 2021, p. 609). E-modules are systematically 

organized instructional materials designed to optimize learning outcomes. They are 

intended for independent study and are presented in an electronic format that is self-

instructional, self-contained, standalone, and user-friendly, typically focusing on a single 

learning topic (Simbolon et al., 2023, p. 84). This format supports student learning due to 

its flexibility and accessibility, allowing use anytime and anywhere (Buchori & 

Prasetyowati, 2021, p. 328). 

In addition to e-modules, an innovation that can significantly enhance student 

engagement and facilitate experiential learning is the use of Augmented Reality (AR)-

based instructional media (Meilindawati et al., 2023, p. 59). AR is a technology that 

allows virtual objects—whether two-dimensional or three-dimensional—to be visualized 

in three dimensions within a real-world environment (Pasaribu & Ramalisa, 2022, p. 69). 

In practice, all relevant information can be integrated and rendered in real time, making 

the learning experience interactive and lifelike (Setiawan et al., 2021, p. 148). AR 

technology allows specific information to be integrated into a virtual environment and 
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displayed in the real world using devices such as webcams, computers, and smartphones 

(Saputri & Sibarani, 2020, p. 16). AR can enrich the learning experience by presenting 

interactive visual content that enhances understanding (Fauziyah et al., 2024, p. 937). 

Despite its potential, the implementation of AR in schools remains limited (Pasaribu et 

al., 2024, p. 1589). Thus, integrating AR into mathematics instruction is crucial to 

improving students’ skills. 

Beyond teaching materials and media, the choice of instructional models or 

approaches plays a vital role in the learning process (Pasaribu & Ramalisa, 2020, p. 57). 

One effective approach is Culturally Responsive Teaching (CRT), which can be used to 

enhance students’ mathematical literacy. Afiani et al. (2024, p. 275) state that the CRT 

approach is a key factor in the success of mathematics learning. By incorporating 

students’ cultural backgrounds, CRT contextualizes mathematical concepts, making them 

more accessible and relevant, and fostering deeper conceptual understanding (Enjelina et 

al., 2024, p. 40). This aligns with Bahari et al. (2025, p. 58), who assert that implementing 

CRT improves learning outcomes and motivation and encourages students to become 

more active and engaged. Similarly, Ghifari et al. (2023, p. 138) argue that CRT closely 

aligns with the principles of mathematical literacy, as both emphasize the integration of 

mathematical concepts with real-world experiences. Several prior studies have reported 

the effectiveness of CRT: Rokhman et al. (2024, p. 7950) found that CRT improves 

student learning outcomes, and Wardana et al. (2024, p. 4963) noted that CRT, when 

supported by E-LKPD, positively impacts the learning process. 

A key component of the CRT approach is the integration of contexts that are closely 

related to students’ cultural and personal experiences. This helps students make 

connections between concepts and real-life applications (Manurung, 2020, p. 4). 

Similarly, Mardiyah et al. (2021, p. 15) emphasize that using local contexts allows 

students to understand mathematical phenomena through their own life experiences, 

thereby enhancing the relevance and meaningfulness of the learning process. 

Numerous studies have explored teaching materials developed based on CRT 

principles. For example, Zakiyatul et al. (2023) developed e-modules grounded in CRT. 

The novelty of the present study lies in combining CRT-based e-modules with 

Augmented Reality (AR) and contextual problems rooted in Jambi culture. Accordingly, 

this research aims to develop a CRT-AR e-module based on Jambi culture that is valid, 

practical, and effective in enhancing students’ mathematical literacy skills. 
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METHOD 

Research Design 

This study employed a development research design, specifically the Research and 

Development (R&D) approach, using the ADDIE model. The ADDIE model consists of 

five systematic phases: Analysis, Design, Development, Implementation, and Evaluation. 

Research Subjects 

The subjects of this study were students from classes VII F and VII G at SMP 

Negeri 6 Kota Jambi. During the small-group trial phase, six students from class VII F 

were selected based on teacher recommendations and group classifications derived from 

daily test scores. In the subsequent field test phase, 35 students from class VII G 

participated. In total, 41 students were involved in the study. 

Development Procedures  

The development procedure, based on the ADDIE model, is illustrated in Figure 1. 

 

Figure 1. ADDIE Development Procedures 

 

Figure 1 illustrates the research development procedure based on the ADDIE model, 

which is described in detail below. 

1. Analysis Stage 

In this stage, the researchers conducted a comprehensive analysis, starting with the 

identification of performance gaps observed at SMP Negeri 6 Kota Jambi. Subsequently, 

they examined the instructional objectives, student characteristics, curriculum content, 

and available resources, and formulated a detailed work plan. 

2. Design Stage 

In the design stage, the initial product was developed and planned. The process began 

with the creation of a storyboard, followed by the design of the instructional product 

structure and components. 
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3. Development Stage 

During the development stage, the researchers validated the research instruments 

and assessed the quality of the e-module through several phases. These included content 

and design validation by a team of experts, as well as practicality testing conducted by a 

seventh-grade mathematics teacher at SMP Negeri 6 Kota Jambi and six students. The 

student participants were selected by the teacher based on test scores and categorized into 

three ability levels: two high-ability students, two medium-ability students, and two low-

ability students. 

4. Implementation Stage 

At this stage, the e-module—previously validated by experts and assessed for 

practicality by both the teacher and students—was implemented in the teaching and 

learning process as part of the field testing phase. This phase was conducted in Class VII 

G at SMP Negeri 6 Kota Jambi, involving 35 students. 

5. Evaluation Stage 

In the final stage, the researchers conducted a comprehensive evaluation of the 

entire development process, encompassing all phases from the initial analysis through to 

implementation. 

Data Collection 

Data collection in this study was conducted through interviews, questionnaires, and 

mathematical literacy tests. Interviews were carried out during the analysis phase to 

identify specific needs relevant to the study. In the development phase, validity and 

practicality questionnaires were distributed to evaluate the quality and feasibility of the 

e-module prior to its implementation in the learning process through field testing. During 

the implementation phase, effectiveness questionnaires and mathematical literacy tests 

were administered to assess the impact of the e-module based on student feedback and 

learning outcomes. 

The data collected aimed to measure the validity, practicality, and effectiveness of 

the culturally responsive teaching (CRT) e-module enhanced with augmented reality 

(AR) and contextualized in Jambi culture. Validity data were obtained from assessments 

conducted by subject matter experts and instructional design experts. Practicality data 

were collected through questionnaires completed by both teachers and students. 

The questionnaires used to assess the validity, practicality, and effectiveness of the 

e-module employed a five-point Likert scale, as follows: 5 = Strongly Agree, 4 = Agree, 

3 = Somewhat Agree, 2 = Disagree, and 1 = Strongly Disagree. Further details regarding 

the questionnaire instruments can be accessed via the following link: 

https://bit.ly/AngketEModulCRTAR. 

https://bit.ly/AngketEModulCRTAR
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The results of the validity and practicality assessments are presented as percentages, 

calculated using the following formula: 

𝑃𝑒𝑟𝑐𝑒𝑛𝑡𝑎𝑔𝑒 =
𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑠𝑐𝑜𝑟𝑒𝑠 𝑝𝑒𝑟 𝑣𝑎𝑙𝑖𝑑𝑎𝑡𝑜𝑟/𝑟𝑒𝑠𝑝𝑜𝑛𝑑𝑒𝑛𝑡

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑜𝑟 𝑠𝑐𝑜𝑟𝑒
× 10 

Subsequently, the level of validity achievement for the e-module is classified according 

to the criteria presented in Table 1. 

Table 1. Criteria for the Validity Percentage of CRT-AR E-Modules 

Validity Level Validity Criteria Description 

85,01% ≤ 𝑉𝑠 ≤ 100,00% Valid or usable without revision 

70,01% ≤ 𝑉𝑠 ≤ 85,00% Valid or usable but needs revision 

50,01% ≤ 𝑉𝑠 ≤ 70,00% Invalid or not recommended for use due to numerous Revisions 

01,00% ≤ 𝑉𝑠 ≤ 50,00% Invalid or cannot be used 

 (Sugiyono, 2013) 

 

The criteria for determining the validity percentage of the e-modules, as evaluated by 

expert reviewers, are presented in Table 1. In addition, the classification levels used to 

interpret the practicality percentage of the e-modules are outlined in the criteria shown in 

Table 2. 

Table 2. Practicality Percentage Criteria for CRT-AR E-Modules 

Practicality Level Criteria 

80% ≤ 𝑉𝑝 ≤ 100% Very practical, can be used without modification 

60% ≤ 𝑉𝑝 ≤ 80% Quite practical, can be used with minor improvements 

40% ≤ 𝑉𝑝 ≤ 60% Not very practical, not recommended for use 

20% ≤ 𝑉𝑝 ≤ 40% Impractical, should not be used 

0% ≤ 𝑉𝑝 ≤ 20% Very impractical, cannot be used 

 (Sugiyono, 2013) 

 

The practicality criteria, based on percentage scores derived from questionnaires 

completed by teachers and students, are presented in Table 2. For instance, the 

classification "Very Impractical – Cannot Be Used" may be assigned to the lowest score 

range. Furthermore, the levels of achievement or categories used to interpret the 

effectiveness percentage of the e-module are outlined in the criteria shown in Table 3. 

Table 3. Criteria for the Effectiveness Percentage of CRT-AR E-Modules 

Effectiveness Level Criteria 

80% ≤ 𝑉e ≤ 100% Very effective 

60% ≤ 𝑉e ≤ 80% Effective 

40% ≤ 𝑉e ≤ 60% Quite effective 

20% ≤ 𝑉e ≤ 40% Ineffective 

0% ≤ 𝑉e ≤ 20% Very Ineffective 

 (Sugiyono, 2013) 
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Table 3 presents the criteria for interpreting the effectiveness percentage of the e-modules, 

based on student responses to the effectiveness questionnaire administered after the use 

of the e-modules during the learning process. To evaluate improvements in students’ 

mathematical literacy skills, assessments were conducted both at the beginning (pre-test) 

and at the end (post-test) of the program. The resulting data on students’ performance 

were analyzed using the normalized gain (N-Gain) formula to determine the extent of 

improvement, as shown below. 

 

𝑁 − 𝐺𝑎𝑖𝑛 =
𝑃𝑜𝑠𝑡𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒 − 𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒

𝑀𝑎𝑥𝑖𝑚𝑢𝑚 𝑆𝑐𝑜𝑟𝑒 − 𝑃𝑟𝑒𝑡𝑒𝑠𝑡 𝑆𝑐𝑜𝑟𝑒
× 10 

 

Subsequently, the level of achievement or category of students’ mathematical literacy, 

based on the N-Gain percentage, is classified according to the criteria presented in Table 

4. 

Table 4. Criteria for Improving Mathematical Literacy Skills 

Interval Criteria 

𝑔 ≥ 0,7 High 

0,3 < 𝑔 < 0,7 Medium 

𝑔 ≤ 0,3 Low 

 

After calculating the N-Gain scores of students’ mathematical literacy skills, the criteria 

for categorizing the improvement in these skills—following the use of CRT-AR- based 

e-modules contextualized in Jambi culture during the learning process—are presented as 

follows. 

 

RESULTS AND DISCUSSION 

The outcome of this study is a Culturally Responsive Teaching and Augmented 

Reality (CRT-AR)-based electronic module, contextualized within Jambi culture, and 

developed to enhance students’ mathematical literacy skills on the topic of similarity. The 

development process followed the ADDIE model, which consists of five systematic 

stages: Analysis, Design, Development, Implementation, and Evaluation. 

Analysis Stage 

The initial phase of the development process focused on validating the performance 

gap and conducting a student needs analysis. These steps were informed by an interview 

with a seventh-grade mathematics teacher at SMP Negeri 6 Kota Jambi. The interview 

revealed that students faced difficulties in understanding the lesson content and 

demonstrated low engagement during the learning process. This lack of engagement was 

attributed to the continued use of conventional, teacher-centered instructional methods. 
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Additionally, the existing learning materials were reported to be insufficiently interactive 

and failed to capture students’ interest. 

The school implements the Merdeka Curriculum, which emphasizes student-

centered learning and contextual understanding—further highlighting the need for 

improved instructional approaches and resources. To complement the interview data, 

researchers administered a preliminary mathematical literacy test consisting of three 

questions aligned with key indicators of mathematical literacy. The results showed that 

students’ mathematical literacy skills were generally low. An analysis of the available 

resources at SMP Negeri 6 Kota Jambi indicated adequate infrastructure to support the 

development and implementation of a digital learning product. These resources included: 

1. Content resources, such as teacher and student textbooks aligned with the 

Merdeka Curriculum for seventh-grade mathematics; 

2. Technological resources, including student-owned smartphones and reliable 

internet access; and 

3. Human resources, including the researcher, mathematics teachers, and seventh- 

grade students. 

Based on these findings, the development of a Culturally Responsive Teaching 

(CRT) and Augmented Reality (AR)-based e-module contextualized within Jambi culture 

was deemed necessary to enhance students’ mathematical literacy and to promote a more 

interactive and engaging learning experience. 

Design Stage 

The design process began with the creation of a storyboard outlining detailed 

explanations for each page of the e-module. This storyboard served as the blueprint for 

developing the module, which integrates three key components: Culturally Responsive 

Teaching (CRT), Augmented Reality (AR), and indicators of mathematical literacy. 

A more detailed view of the storyboard and the initial design can be accessed at: 

https://bit.ly/StoryboardEMODULCRTARJAMBI 

Development Stage 

The validity of the e-module was evaluated by a panel of experts, while its 

practicality was assessed through questionnaires completed by mathematics teachers and 

six students selected based on varying levels of academic ability. 

1) Validility Test 

The results of the content validation of the e-module, as assessed by subject matter 

experts, are presented in Table 6. 

 

 

 

https://bit.ly/StoryboardEMODULCRTARJAMBI
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Table 6. E-Module Material Validation Results 

No Validator Total Score Max Score Percentage (%) 

1. Validator 1 109 130 83,8% 

2. Validator 2 118 130 90,7% 
 Total Percentage  87,25% 

 

Table 6 presents the results of the content validity assessment conducted by subject matter 

experts, which yielded a score of 87.25%, categorized as “valid.” This suggests that the 

e-module is appropriate for further implementation, although minor revisions are 

recommended. In addition to the quantitative results, the experts also provided qualitative 

feedback in the form of comments and suggestions aimed at improving the module’s 

quality. The results of the design validity assessment are presented in Table 7. 

Table 7. E-Module Design Validation Results 

No Validator Total Score Max Score Percentage (%) 

1. Validator 1 82 95 86,3% 

2. Validator 2 80 95 84,2% 

  Total Percentage  85,25% 

 

Based on the results of the e-module design validation conducted by experts, the module 

achieved a score of 85.25%, which falls within the "valid" category, as shown in Table 8. 

This indicates that the e-module is eligible for further testing, although some revisions 

are recommended. The validators also provided comments and suggestions that serve as 

a basis for refinement by the researchers. Considering the evaluations of both content and 

design, the overall average validity of the e-module is summarized in Table 8. 

Table 8. Validity Results of the CRT-AR E-Module by Experts 

No Validator Total Score Max Score Percentage (%) 

1. Material 227 260 87,25% 

2. Design 162 190 85,25% 

  Total Pecentage  86,25% 

 

Based on the validation assessments of both the content and design aspects, the overall 

results of the e-module validation are presented in Table 10. As shown in the table, the 

CRT-AR e-module achieved a validity score of 86.25%, which falls into the "valid" 

category. This indicates that the e-module is suitable for further testing in the subsequent 

stage—namely, the one-to-one trial—following revisions made in accordance with the 

comments and suggestions provided by the expert reviewers. 

2) Practically Test 

Following the validation of the e-module by a panel of experts, a practicality test 

was conducted using a structured questionnaire. This practicality evaluation was carried 
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out in two phases: the one-to-one stage and the small group stage. he results of the 

practicality assessment conducted by mathematics teachers during the one-to-one stage 

are presented in Table 9. 

Table 9. Practicality of E-Modules by Teachers 

No Respondent Total Score Max Score Percentage (%) 

1. Material 85 67 78,82% 

  Total Percentage  78,82% 

 

The practicality assessment of the e-module, conducted by a seventh-grade 

mathematics teacher at SMP Negeri 6 Kota Jambi, resulted in a score of 78.82%, which 

falls into the “practical” category, as shown in Table 9. This indicates that the e-module 

is suitable for testing in the next phase, namely the small group stage. The results of the 

practicality assessment conducted by six seventh-grade students from SMP Negeri 6 Kota 

Jambi during the small group phase are presented in Table 10. 

Table 10. Practicality of E-Modules by Students 

No Respondent Total Score Max Score Percentage (%) 

1. MAFP 79 85 92,94% 

2. RAB 76 85 89,41% 

3. JFP 75 85 88,23% 

4. HN 71 85 95,29% 

5. CR 81 85 95,29% 

6. AFN 83 85 97,64% 

 Total Percentage 93,13% 

 

The practicality assessment of the e-module, as evaluated by students using the 

practicality questionnaire, is presented in Table 10. The results showed a score of 93.13%, 

which falls into the “very practical” category. This indicates that the e-module is highly 

suitable for use and can proceed to the next stage of development, namely field testing. 

Implementation Phase 

During the field trial stage, students utilized the e-module and engaged in all 

instructional activities included within it. The following images provide documentation 

of the learning activities conducted throughout this phase. 
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Figure 2. Documentation of Learning Activities Using E-Modules 

 

Figure 2 illustrates the implementation of the CRT-AR-based e-module 

contextualized within Jambi culture during the learning of similarity material. 

Throughout the learning process, students actively engaged with the activities provided 

in the e-module. The following section highlights several examples of learning activities 

included in the e-module. 

 

Figure 3. CRT-AR E-Module Activities 

 

The CRT-AR-based e-module includes group discussion activities that were implemented 

by students during the learning process. Figure 3 depicts one such activity from the sub-

topic on similarity. Presented below is one of the practice questions included in the e-

module during the field trial, along with a sample response from a student. 
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(a) 

 

(b) 

Figure 4. Student Questions and Answers in the E-Module 

 

Figure 4 presents student engagement with the e-module. Figure 4 (a) displays a 

sample practice question from the sub-topic on angle relationships, while Figure 4 (b) 

shows one of the students’ responses to the question. Following the learning process using 

the e-module, students were asked to complete an e-module effectiveness questionnaire. 

The results of this assessment, based on responses from Grade VII G students at SMP 

Negeri 6 Kota Jambi, are presented below. 

Table 11. Results of the E-Module Effectiveness Survey 

No Instrument Total Score Max Score Percentage (%) 

1. E-Module Effectiveness 
Questionnaire 

67 85 78,82% 

 Total Percentage  89,74% 

 

Table 11 presents the results of the effectiveness questionnaire completed by 

students after using the e-module during the learning process. The questionnaire yielded 

a score of 89.74%, which falls into the “very effective” category. This result suggests that 

the e-module effectively supported students in understanding the concept of similarity. 

Following the questionnaire, students completed a post-test consisting of three questions 

related to similarity, designed to assess their mathematical literacy skills after interacting 

with the e-module. The outcomes of the N-Gain analysis, which measured students’ 

improvement in mathematical literacy, are summarized in Table 12. 

Table 12. Student N-Gain 

No Instrument Average 

Pretest 

Average 

Posttest 

N-Gain 

1. Mathematical Literacy Test 32,31 85,39 0,7842 

 N-Gain (%)  78,42% 

 

The results of the students' N-Gain calculations can be seen in Table 12, which 

shows that the average score was 0.7842, with a percentage of 78.42% falling into the 

“high” category, indicating a significant improvement in students' mathematical literacy 
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skills after using the e-module during learning activities. Therefore, based on the survey 

results and mathematical literacy tests, the e-module is able to achieve results consistent 

with the expected learning objectives. 

Evaluation Stage 

Each stage of the development process—from analysis to implementation—was 

systematically evaluated to enhance and refine the quality of the CRT-AR-based e-

module. Revisions were made based on feedback and suggestions provided by experts, 

teachers, and students. As a result, the final product met the established criteria for 

validity, practicality, and effectiveness. 

The findings of this study indicate that the e-module, developed using the ADDIE 

model, fulfills the quality standards expected of instructional products. Based on content 

validation by subject matter experts, the e-module achieved a score of 87.25%, which 

falls into the “highly valid” category. This evaluation covered three key aspects: 

(1) content suitability, including the relevance and accuracy of the material; (2) language 

quality; and (3) content structure, focusing on clarity of presentation, supportive 

components, and alignment with Culturally Responsive Teaching (CRT) principles. 

Additionally, the design validity assessment, conducted by instructional design 

experts, yielded a score of 85.25%, also categorized as “highly valid.” This assessment 

examined three dimensions: writing style, visual and physical layout, and the technical 

characteristics of the e-module. Together, the content and design validation results 

confirm that the e-module meets the overall validity criteria. 

The practicality of the e-module was evaluated through teacher and student 

assessments. During the one-to-one stage, a teacher completed a practicality 

questionnaire covering three aspects: ease of use, time efficiency, and functional 

performance of the e-module. The results produced a score of 78.82%, indicating that the 

module is “practical.” In the small-group stage, six students—consisting of two high-

ability, two medium-ability, and two low-ability students (selected based on test 

results)—participated in a practicality evaluation using the same criteria. The results 

showed a practicality score of 93.13%, categorized as “very practical,” demonstrating 

strong usability and learner engagement. 

The effectiveness of the e-module was assessed during a field trial involving 35 

students from Class VII G at SMP Negeri 6 Kota Jambi. This phase involved both an 

effectiveness questionnaire and a post-test of mathematical literacy skills. The 

questionnaire measured three dimensions: content, language, and the functionality and 

impact of the e-module. The results yielded a score of 89.74%, placing it in the “very 

effective” category. In addition, a mathematical literacy post-test was administered, and 

the students’ results were analyzed using the Normalized Gain (N-Gain) formula. The 
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analysis produced an N-Gain score of 79.03%, categorized as “moderate,” confirming 

that the e-module effectively supports the development of students’ mathematical 

literacy. 

Overall, the CRT-AR-based e-module, contextualized within Jambi culture, was 

found to meet the criteria for validity, practicality, and effectiveness, particularly in 

enhancing students’ mathematical literacy in the topic of similarity. These findings are 

supported by previous studies. For instance, Nanthi and Mutaqin (2023) concluded that 

e-modules developed using effective design principles can significantly improve 

students’ mathematical literacy. Similarly, Prayitno et al. (2025, p. 566) reported gains in 

mathematical literacy following the use of e-modules during classroom instruction. 

Tamur and Pantaleon (2023, p. 141) also demonstrated that interactive e-modules can 

effectively support the development of students’ mathematical literacy. 

Further support is provided by Gradini and Firmansyah (2020, p. 240), who found 

that the application of Culturally Responsive Teaching (CRT) leads to significantly 

greater improvements in students’ mathematical literacy compared to conventional 

teaching methods. Afiani et al. (2024, p. 275) emphasized that CRT enhances students’ 

mathematical literacy by incorporating culturally relevant contexts drawn from their daily 

lives. Similarly, Kurniawan et al. (2024, p. 65) reported positive learning outcomes 

among students who used modules developed based on CRT principles. 

Moreover, Hilaliyah et al. (2019, p. 133) found that culturally-based learning 

modules are effective in enhancing students’ mathematical literacy, achieving an 

improvement rate of 93%. The importance of cultural integration in mathematics learning 

is also underscored by Mahpudin and Yuliati (2019, p. 291), who argue that incorporating 

cultural values into instruction enables students to better understand the relevance of 

mathematics in everyday life, thereby fostering mathematical literacy. This is consistent 

with the findings of Mutiasari et al. (2024, p. 849), who reported that the use of culturally 

contextualized learning models positively influences students’ mathematical literacy 

development. 

Previous studies have also demonstrated that the use of e-modules, the CRT 

approach, and Augmented Reality (AR) technology—each implemented 

independently—has a significant positive impact on learning outcomes and student 

engagement. E-modules promote flexibility and learner autonomy; CRT fosters deeper, 

more meaningful connections between students and instructional content through the 

integration of cultural values; and AR enhances students’ conceptual understanding and 

learning motivation through immersive and interactive visual experiences. 

This study integrates all three components—CRT, AR, and e-modules—into a 

unified and innovative CRT-AR-based electronic module, contextualized within local 
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Jambi culture. The integration of these elements produces a more interactive, culturally 

relevant, and pedagogically robust learning tool aimed at improving students’ 

mathematical literacy skills. 

 

CONCLUSION 

This study resulted in the development of a culturally contextualized electronic 

module—rooted in Jambi culture and integrating Culturally Responsive Teaching (CRT) 

with Augmented Reality (AR)—designed to improve junior high school students’ 

mathematical literacy on the topic of similarity. The e-module demonstrated strong 

validity, with a content validation score of 87.25% and a design validation score of 

85.25%, both categorized as highly valid. Furthermore, the N-Gain score of 79.03%, also 

classified as high, indicates that the e-module is effective in enhancing students’ 

mathematical literacy skills. 

These findings suggest that the CRT-AR-based e-module serves as an innovative 

and effective instructional resource that can contribute to improving the quality of 

mathematics education, particularly within culturally diverse learning environments. 

However, this study was limited to the topic of similarity and the cultural context 

of Jambi. Future research is recommended to expand upon this work by developing 

similar e-modules for other mathematical topics and by incorporating cultural elements 

from various regions, given Indonesia’s rich and diverse cultural heritage. Such efforts 

would further promote the development of mathematical literacy through culturally 

relevant and engaging learning experiences. 
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