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Abstract   

Mathematical literacy stands as a critical skill imperative for navigating the complexities of the 21st century. 
Enhancing students' mathematical literacy necessitates comprehensive engagement across the educational 
landscape. This aligns with the Guru Penggerak (GP) initiative, established by the government to serve as 
educational leaders, propelling the entire educational system forward. Nonetheless, the current GP program 
needs more specific provisions addressing mathematical literacy, and the existing learning environments for 
mathematical literacy remain constrained. Consequently, there is a pressing need to develop a dedicated 
mathematical literacy learning environment within the GP framework. This study endeavors to create a 
mathematically literate learning environment that is both valid and practical, potentially impacting the GP program 
significantly. Employing a design research approach, the study progresses through three key stages: preliminary, 
prototyping, and assessment. Seven teachers participated as subjects, using data collection methodologies 
including walkthroughs, observations, questionnaires, and interviews, which were analyzed descriptively. 
Findings indicate the development of a model for a mathematical literacy learning environment termed D-C-C 
with the LEPscO framework, which is deemed valid due to its alignment with the PISA framework, Indonesian 
educational curriculum, and unambiguous language. Moreover, the model proves practical for implementation 
within the GP program, exhibiting potential effects such as enhanced teacher satisfaction, learning, organizational 
support, and utilization of new knowledge, alongside improved student outcomes reflecting heightened 
mathematical literacy proficiency. This research contributes to educational discourse by introducing the LEPscO 
Framework, encompassing a Digital-Class-Community learning environment, structured learning processes 
encompassing training, classroom implementation, knowledge sharing, and community development, and 
targeted learning outcomes focusing on teachers' comprehension and reinforcement of mathematical literacy in 
education. 
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In the framework of the Program for International Student Assessment (PISA), mathematical literacy 

stands as a pivotal domain under scrutiny (OECD, 2023). Along with this global trend, Indonesia 

incorporates mathematical literacy as a significant component within its Minimum Competency 

Assessment, serving as a replacement for the National Examination (Kemendikbudristek, 2022). This 

underscored emphasis on mathematical literacy across diverse educational assessments underscores 

its paramount importance for students universally. 
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PISA findings highlight a persistent challenge in Indonesia's mathematical literacy, as evidenced 

by consistently low rankings (OECD, 2016; OECD, 2019). Previous PISA surveys in 2003 and 2012 

underscored this issue, with Indonesia ranking 38th out of 41 countries in 2003 and 64th out of 65 countries 

in 2012 (OECD, 2003; OECD, 2014; Stacey & Turner, 2015; Widjaja, 2011). More recent data from the 

2022 PISA assessment reveal a further decline, positioning Indonesia at 70th out of 81 countries, with a 

mean score of 366 compared to the OECD average of 472 points (OECD, 2023). Numerous studies 

corroborate these findings, indicating persistent deficiencies in students' abilities to tackle PISA-style 

mathematical questions (Dewantara et al., 2015; Gustiningsi, 2015; Lestari et al., 2021; Wijaya, 2016). 

Stacey (2011) noted that nearly 70% of Indonesian students scored below level 2 across all assessed 

topics. Further analysis by Zulkarnain et al. (2021) revealed that only 21.84% of students achieved a 

"high" category, while 35.63% and 42.53% fell into the "moderate" and "low" categories, respectively. 

Ekawati et al. (2020) explored mathematical literacy in Surabaya and found that students' proficiency 

levels varied significantly, with average scores for solving high, medium, and easy-level questions below 

desirable thresholds. 

Enhancing students' mathematical literacy necessitates a concerted effort to bolster teachers' roles 

and competencies in mathematical instruction (Hwang et al., 2018; Supriyati & Muqorobin, 2021; Nortvedt 

& Wiese, 2020; Susanti & Syam, 2017). Research by Meroni et al. (2015) underscores the significant 

correlation between teacher quality and students' PISA outcomes, highlighting the pivotal influence of 

teachers on mathematical literacy development. Effective pedagogy entails designing instructional 

approaches seamlessly integrating formal knowledge with practical mathematical applications (Höfer & 

Beckmann, 2009). The success stories of Finland and Singapore in PISA elucidate the pivotal role of 

teacher education and curriculum emphasis on real-world problem-solving (Sahlberg, 2011; Boman, 

2020; OECD, 2019; Atase Pendidikan dan Kebudayaan KBRI Singapura, 2021; Tonga et al., 2022). 

Chung (2016) further asserts that teaching excellence and continuous professional development are 

paramount in achieving success in international assessments like PISA. Thus, the quality of teaching 

practices within classrooms significantly impacts students' mathematical literacy attainment. 

Nevertheless, various studies highlight persisting areas for improvement in implementing 

instructional strategies to enhance mathematical literacy, contributing to the perpetuation of low 

proficiency levels among students. Key issues include teacher-centered pedagogical approaches that fail 

to adequately support students in engaging with contextualized tasks (Wijaya et al., 2015b; Gustiningsi 

et al., 2022b), a dearth of instructional practices specifically designed to bolster mathematical literacy 

skills (Gustiningsi et al., 2022a), and limited availability of learning materials that afford students 

opportunities to tackle real-world mathematical challenges (Wijaya et al., 2015a; Gustiningsi & Somakim, 

2021; Putri & Zulkardi, 2020). These findings underscore the urgent need for pedagogical reforms and 

resource enhancements to address the root causes of inadequate mathematical literacy development 

among students. 

Improving comprehension and implementing learning strategies are crucial for fostering students' 

mathematical literacy, and they necessitate addressing several vital factors. Preliminary study findings 

reveal constraints such as limited access to training sessions, online resources, communal spaces 

dedicated to mathematical literacy, and instructional materials among teachers (Gustiningsi et al., 2022a). 

Indeed, Piper et al. (2018) assert the significance of teacher training, student textbooks, and teacher 

guides in augmenting mathematical literacy levels. Components of the learning environment, including 

coaching, educational literature, online platforms, and instructional guides, are pivotal in facilitating 

mathematical literacy development (Perkins, 2013; Phillips et al., 2010; Phillips et al., 2019). It can be 



LEPscO: Mathematical literacy learning environment for the Guru Penggerak program                                                       663 
 

 

inferred that teachers' insufficient understanding and application of learning strategies stem from a 

deficient learning environment, thereby emphasizing the critical role of a conducive learning environment 

in nurturing mathematical literacy. 

The requisite learning environment for fostering mathematical literacy encompasses a holistic 

approach, addressing all pertinent aspects (Fianto, 2018). This aligns with the LEPO framework, which 

aims to enhance the design of learning and teaching environments by encompassing all facets of 

learning. By focusing on the comprehensive spectrum of learning, educational designers can tailor 

specific strategies to suit diverse learning contexts effectively. Moreover, the LEPO framework is a 

guiding principle for evaluating and researching educational innovations (Phillips et al., 2010). This 

framework delineates the interplay among the learning environment, learning processes, and learning 

outcomes (Msimanga, 2020; Phillips et al., 2019; Wong et al., 2021), thereby facilitating a comprehensive 

approach to fostering mathematical literacy. 

Studies such as Msimanga's (2020) investigation into multi-grade classroom instruction and Wong 

et al.'s (2021) examination of medical student learning amidst the COVID-19 pandemic have utilized the 

LEPO framework to delineate pertinent learning environment characteristics and students' perceptions 

of learning, respectively. These studies underscore the utility of the LEPO framework in guiding 

educational practices and informing pedagogical solutions. However, despite the widespread application 

of the LEPO framework in various educational contexts, no research has yet been conducted utilizing 

this framework to develop a specific learning environment tailored for mathematical literacy. 

Previous research efforts have indeed focused on developing mathematics literacy learning 

environments for teachers, employing diverse methodologies such as integrating research-based 

principles into teaching practices (Swan & Swain, 2010), implementing a comprehensive three-way 

approach encompassing training, practice, and mentoring (Wium & Louw, 2012), and providing targeted 

training sessions (Piper et al., 2018). However, there has yet to be an endeavor to construct a 

mathematical literacy learning environment utilizing the LEPO framework. Moreover, existing initiatives 

have predominantly concentrated on mathematics teachers rather than addressing mathematical literacy 

across broader educational contexts. Thus, the current research endeavors to fill this gap by aiming to 

devise a mathematical literacy learning environment specifically tailored for teachers. 

To enhance teacher competence, the Minister of Education, Culture, Research, and Technology 

of the Republic of Indonesia has initiated the Guru Penggerak program, designating these educators as 

learning leaders responsible for catalyzing student-centered education across schools and regions 

(Mansyur, 2021). This initiative aligns closely with the imperative of mathematical literacy, as fostering 

such literacy necessitates the involvement of all educational stakeholders (Kemendikbud, 2017a; Fianto, 

2018). Furthermore, the Guru Penggerak program not only equips teachers to lead within their schools 

but also prepares them for roles as school principals, supervisors, and trainers in educational programs 

(Satriawan et al., 2021). Effective school leadership, a crucial component of educational success, notably 

influences the attainment of goals, including advancing students' mathematical literacy skills (Soh, 2014; 

Atase Pendidikan dan Kebudayaan KBRI Singapura, 2021). This underscores the interconnectedness 

between the Guru Penggerak program and its endeavors to elevate mathematical literacy. However, 

despite these efforts, prior research has yet to focus on developing a mathematical literacy learning 

environment tailored explicitly for Guru Penggerak. Therefore, this study addresses this gap by 

formulating a validated, practical, and efficacious mathematical literacy learning environment for Guru 

Penggerak. By adapting principles from the LEPO framework, this research endeavors to offer a 
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comprehensive framework that not only addresses the learning environment but also provides insights 

into the learning process and outcomes, thus contributing to educational advancement. 

METHODS  

This study adopts a design research methodology, following the development study model outlined by 

Bakker (2019). It aims to create a valid, practical, and potentially effective learning environment tailored 

for mathematical literacy teachers. The research process unfolds through three distinct stages: 

preliminary, prototyping, and assessment, adhering to established frameworks proposed by Van den 

Akker et al. (2007) and Zulkardi (2002). Through this structured approach, the study endeavors to 

systematically design, refine, and evaluate the proposed learning environment, thereby enhancing 

teachers' mathematical literacy instruction. 

In the preliminary stage, an exhaustive analysis of the LEPO framework and the stages of 

mathematical literacy guidance for teachers was conducted, serving as the foundational step toward 

prototype development. Subsequently, the prototyping phase ensued, adhering to a formative evaluation 

flow comprising self-evaluation, expert review, one-to-one, small-group, and field-test stages. 

During the self-evaluation phase, the researcher refined the initial draft of the mathematics literacy 

mentoring program for teachers in alignment with the LEPO framework, forming Prototype I. This 

prototype underwent scrutiny in the expert review stage, where experts assessed its content, construct, 

and language validity. Simultaneously, Prototype I underwent one-to-one testing with two non-participant 

teachers, focusing on practicality within a mathematical literacy learning environment. 

Feedback from both the expert review and one-to-one stages informed the revision process, 

resulting in Prototype II. Prototype II was then subjected to small-group testing involving four additional 

teachers, gauging its practicality and efficacy. Subsequent revisions led to the development of Prototype 

III, which underwent testing with the study's seven Guru Penggerak subjects during the field test stage. 

At the assessment stage, the potential effects of the developed product were evaluated based on 

Guskey's (2016) development-level framework, encompassing participants' reactions, learning 

outcomes, organizational support and change, utilization of new knowledge and skills, and students' 

learning outcomes. This comprehensive assessment aimed to determine the impact and effectiveness of 

the mathematical literacy learning environment prototype developed for Guru Penggerak. 

The study involved 7 Guru Penggerak selected through simple random sampling. Data collection 

was facilitated by integrating Learning Management Systems (LMS) with Zoom meetings. Multiple 

methods were employed, including walk-throughs, questionnaires, and observations. Walk-throughs 

were conducted during the expert review stage to validate the prototype's content, construction, and 

language. Experts received the prototype and assessment instrument via email, providing comments and 

suggestions for further refinement. 

Questionnaires were administered during the one-to-one, small-group, and field-test stages using 

Google Forms. These questionnaires aimed to gather teachers' feedback on the prototype's practicality 

and assess Guru Penggerak satisfaction with the developed mathematical literacy learning environment. 

Furthermore, observations were conducted during the one-to-one, small-group, and field-test stages to 

evaluate the implementation of learning activities. Researchers directly observed teachers' 

implementation using observation sheets to assess the practicality of the developed prototype. 

In analyzing the walk-through data, scores are computed based on validation sheets completed 

by experts, evaluating the prototype's alignment with the stages of mathematical literacy assistance 
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according to the LEPscO framework and LMS stages. Additionally, suggestions and comments from 

experts are thoroughly described to inform revisions to the prototype. For questionnaire analysis, scores 

on the questionnaire sheet are tabulated and examined. Subsequently, suggestions and comments 

obtained from the questionnaire data are summarized, providing insights into the practicality and 

effectiveness of the prototype. Lastly, observation data is analyzed by computing scores on the 

observation sheet, assessing how teachers effectively implement learning activities. The observation 

data is then described comprehensively, elucidating the practical implications of the prototype's 

implementation in real-world settings.  

RESULTS AND DISCUSSION  

In the preliminary stage of developing a mathematical literacy learning environment for Guru Penggerak, 

the researcher conducted a comprehensive review of the LEPO framework and analyzed the stages 

involved in guiding mathematical literacy for teachers. Additionally, to ensure the creation of a robust 

learning environment conducive to enhancing mathematical literacy, an examination and adoption of the 

teacher program implemented in Singapore were undertaken. Singapore's educational system has 

garnered acclaim as a global exemplar, particularly in OECD countries, due to its consistent top 

performance in international assessments such as the Program for International Student Assessment 

(PISA), Trends in International Mathematics and Science Study (TIMSS), and Progress in International 

Reading Literacy Study (PIRLS) (Bautista et al., 2015; Boman, 2020). Singapore introduced the 21st-

century teacher education program, Values, Skills, and Knowledge (V3SK), to cultivate quality educators 

in 2009 (Atase Pendidikan dan Kebudayaan KBRI Singapura, 2021). Given its success and compatibility 

with contemporary educational frameworks, V3SK is a foundational model for developing Indonesia's 

mathematical literacy learning environment. Furthermore, the inherent compatibility and synergies 

between V3SK and the LEPO framework underscore the potential for fruitful integration, as elucidated in 

Table 1. This strategic alignment ensures the incorporation of best practices and internationally 

recognized standards into the development process, enhancing the efficacy and relevance of the 

proposed learning environment. 

Table 1. Relationship between LEPO Framework and V3SK Model 

LEPO Framework V3SK Model 

Learning Environment: 

Paying attention to student factors and teacher 

factors. 

Value 1: Learner-Centered Values 

Value 2: Teacher identity 

Learning Process: 

Learning and mentorship program (discussion, 

interaction, adaptation, and reflection). 

Value 3: Service to the Profession and 

Community: 

1) Collaborative Learning and Practice 

2) Building apprenticeship and mentorship 

3) Social responsibility and engagement 

4) Stewardships 

Learning Outcome: 

Learning outcomes in the form of knowledge, 

skills, and attitudes. 

Skills, 

Knowledge 
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Table 1 illustrates the similarities and differences between the learning environments and 

processes outlined in the LEPO framework and the V3SK program. Indeed, the comparison between the 

LEPO framework and the V3SK program reveals distinctive aspects of the learning process within each 

framework. In the LEPO framework, learning and mentoring activities revolve around interaction, 

adaptation, discussion, and reflection among teachers and students. Conversely, the V3SK program 

emphasizes learning activities, collaborative practices, apprenticeships, and guidance to facilitate 

effective learning. While the LEPO framework predominantly emphasizes the transmission of material 

between teachers and students, the V3SK program underscores the importance of additional elements, 

such as social responsibility involvement and management, beyond teacher-student interaction alone 

(Phillips et al., 2010). This highlights the comprehensive nature of the V3SK program, which recognizes 

the multifaceted aspects of the learning process and aims to cultivate a more holistic educational 

experience. 

The emphasis on social responsibility and involvement in the V3SK program aligns with the 

Australian Institute for Teaching and School Leadership (AITSL) teacher standards, particularly in 

fostering engagement and linkages with colleagues, parents, and the community (Goos et al., 2020). As 

outlined by the Ministry of Education and Culture (Kemendikbud), one of the key strategies to bolster the 

mathematical literacy movement is to integrate it into various settings, including homes, schools, 

parenting activities, and broader societal contexts (Kemendikbud, 2017a). Recognizing that mathematical 

literacy is nurtured through the collective efforts of all educational ecosystems, this approach underscores 

the importance of community involvement and collaboration in promoting mathematical literacy (Fianto, 

2018; Kemendikbud, 2017a). By fostering connections and partnerships across diverse stakeholders, 

educators can create a more supportive and inclusive environment for developing mathematical literacy 

skills among learners. 

Indeed, fostering the involvement of all relevant stakeholders is crucial for advancing mathematical 

literacy initiatives. Knowledge sharing emerges as a fundamental aspect of creating engagement, as 

highlighted by Juan et al. (2018). Mu et al. (2008) further underscores the significance of knowledge 

sharing as a social process wherein individuals willingly exchange information and knowledge with others. 

This act of social involvement through knowledge sharing also serves to manage knowledge effectively 

(Mu et al., 2008). Therefore, within the context of learning mathematical literacy for teachers, promoting 

social responsibility and involvement entails actively sharing knowledge with fellow educators, parents, 

and the wider community. By facilitating knowledge exchange and collaboration, educators can enrich 

the learning environment and enhance the collective understanding and application of mathematical 

literacy principles across diverse contexts. 

Based on Table 1, value 3's fourth point, stewardship, or management, aligns with organizational 

aspects (Pasaloran, 2019). Smith et al. (2017) emphasized the importance of teams integrating 

mathematical literacy into their work, highlighting the collaborative nature of mathematical literacy efforts. 

Kemendikbud (2017a) also advocated for forming literacy teams as part of the mathematical literacy 

movement. Consequently, within the context of teachers' learning of mathematical literacy, establishing 

a community or team is essential to support mathematical literacy endeavors. Thus, stewardship is 

defined as establishing or forming a community to support mathematical literacy efforts. 

Furthermore, Table 1 illustrates that the LEPO framework and the V3SK model share similar 

learning outcomes, including attitudes, knowledge, and skills-based learning outcomes. This alignment 

underscores the importance of cultivating not only the necessary knowledge and skills but also fostering 

positive attitudes toward mathematical literacy among educators. 
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In its integration with the LEPO framework and V3SK, the learning process implemented in the 

mathematical literacy learning environment in this study incorporates the additional elements of sharing 

knowledge and fostering a community of mathematical literacy (building community). Consequently, the 

LEPO framework was adapted and modified to the LEPscO (Learning Environment, Learning Process 

(knowledge sharing, community building), and Learning Outcome) framework. This modified framework 

introduces special features represented by the letters "s" and "c," which denote "sharing" in the phrase 

"knowledge sharing" and "community" in the phrase "community building." By incorporating these 

elements, the LEPscO framework provides a comprehensive approach to fostering a supportive and 

collaborative learning environment conducive to developing mathematical literacy among educators. 

The activity stages were meticulously devised by referencing the LEPscO framework and aligning 

them with the AITSL Professional Standards for teachers, specifically focusing on mathematical literacy. 

Table 2 illustrates the seamless integration of these frameworks, ensuring that the activity stages are 

grounded in sound educational principles and tailored to address the specific needs and competencies 

outlined in the professional standards for teachers. Through this strategic alignment, the activity stages 

are designed to effectively enhance educators' proficiency in mathematical literacy while adhering to 

established professional standards and best practices in teaching. 

Table 2. Linkage Between the LEPscO Framework and the AITSL Professional Standards for Teachers 

No 
Stages of the 

LEPscO 
framework 

AITSL Professional Standards 
for Teacher 

Activity 

1. Learning 
Environment 

Learning environment adapted to 
the needs of teachers. 

Providing a suitable learning 
environment and supporting the 
learning process. 

2. Learning Process 
a. Internship and 

Tutoring 
1. Get to know students and 

how students learn 
2. Knowing the content and 

how to teach it 

1) Training: Delivery of materials 
regarding mathematical literacy 
and activities design to 
strengthen it 

2) Training: Delivery of material on 
learning media that can be used 
to support the implementation of 
activities that strengthen 
mathematical literacy. 

b. Collaborative 
learning and 
practice 

3. Planning and implementing 
effective learning. 

4. Creating and maintaining a 
safe and supportive learning 
environment. 

5. Conducting assessments, 
providing feedback and 
reporting on student learning 

3) Training or discussion: Preparation 
of student worksheet, lesson plan, 
and evaluation questions. 
4) Implementing classroom learning: 
implementing lesson plans and 
worksheets for students. 
5) Implementing learning in class: 
giving evaluation questions to 
students. 

c. Sharing 
knowledge 

6. Attachment to professional 
learning. 

7. Professional engagement 
with colleagues, parents or 

6) Sharing: Sharing with other 
teachers, parents, and the 
community 

7) Building a community: Creating 
d. Building 

Community 
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No 
Stages of the 

LEPscO 
framework 

AITSL Professional Standards 
for Teacher 

Activity 

guardians of students, and 
the community. 

a math literacy community and 
getting registered on the 
independent teaching platform 

3. Learning Outcome Learning outcomes Teacher's understanding of 
mathematical literacy and its 
reinforcement in the classroom. 
Activity: Collecting teaching materials 
created by teachers to strengthen 
mathematical literacy. 

 

Based on Table 2, the teacher activities within the learning process can be categorized into 

training, implementation in the classroom, knowledge sharing, and community building. To facilitate 

training for the research subjects, who were located in various locations, a digital learning environment 

was employed, utilizing a Learning Management System (LMS) and Zoom meetings. 

Subsequently, for implementation activities in the classroom, the learning environment utilized was 

the respective classrooms of each teacher in their assigned schools. As for knowledge-sharing and 

community-building activities, a communal setting was chosen as the learning environment, as it provided 

a space conducive to accommodating numerous individuals to share knowledge. 

The detailed design of the learning environment, structured according to the LEPscO framework, 

is elaborated in Table 3. This meticulous planning ensures that each stage of the learning process is 

appropriately supported by the designated learning environment, fostering effective engagement and 

collaboration among teachers participating in the mathematical literacy program. 

Table 3. The Design of a learning environment with the LEPscO framework 

Learning 
Environment 

Learning Process Learning Outcome 

Digital Training: 
1) Training on materials to 

strengthen Mathematical 
literacy. 

2) Training on materials that 
inspire learning activities that 
strengthen mathematical 
literacy. 

3) Focus Group Discussion 
(FGD) teaching materials 

The Guru Penggerak 
understanding of mathematical 
literacy, 
Output: lesson plan, student 
worksheet, evaluation questions 

Class Implementation in the classroom: 
Implementation learning in the 
classroom 

Understanding of Guru Penggerak 
implement in the classroom, 
Output: implementation results, 
student answers. 

Community Knowledge Sharing: 
Share knowledge about 
mathematical literacy with other 
teachers 

Understanding other teachers’ or 
other communities, understanding 
mathematical literacy, 
Output: learning activity design or 
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Learning 
Environment 

Learning Process Learning Outcome 

math literacy questions. 
 Building Community: 

Creating a mathematical literacy 
community 

Understanding community goals. 
Output: A math literacy community 
is formed 

 
The initial design of the learning environment, structured according to the LEPscO framework, was 

refined and progressed during the prototyping stage. Initial adjustments were made during the self-

evaluation phase, leading to the development of Prototype I. Prototype I underwent validation during the 

expert review stage and was simultaneously piloted in parallel during the one-to-one stage with two 

teachers. Feedback received from both the expert review and one-to-one sessions highlighted several 

key suggestions, including the appropriateness of topic sequencing, the incorporation of a session on 

utilizing the Learning Management System (LMS), and the addition of materials focusing on learning 

media that support the strengthening of mathematical literacy. In response to this feedback, Prototype I 

was revised accordingly, creating Prototype II. It underwent further testing with four teachers, as depicted 

in Figure 1. This iterative process of refinement and testing ensures that the learning environment evolves 

to effectively meet the needs and expectations of teachers participating in the mathematical literacy 

program, ultimately enhancing its overall efficacy and relevance. 

 

Figure 1. Training for Four Teachers 

Based on Figure 1, teachers received briefings on utilizing the Learning Management System 

(LMS) and underwent training on mathematical literacy concepts. The implementation of Prototype II 

proceeded smoothly, with teachers actively engaging in activities within the mathematical literacy learning 

environment and generating teaching materials to reinforce students' mathematical literacy skills in the 

classroom. However, suggestions were proposed for enhancing the knowledge-sharing process. It was 

recommended that teachers conduct knowledge-sharing activities through online webinars, allowing for 

open participation by all teachers across Indonesia. This approach aims to disseminate mathematical 

literacy knowledge gained by teachers more broadly and effectively. The small group stage suggestions 

were embraced and utilized as revision material to develop Prototype III. Prototype III, which 

encompasses the learning environment structured according to the LEPscO framework, is detailed. This 

iterative process of refinement and adaptation ensures that the learning environment continually evolves 
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to meet educators' evolving needs and aspirations, ultimately fostering a more robust and impactful 

approach to enhancing mathematical literacy across educational settings in Indonesia, summarized in 

Table 4. Finally, Prototype III was tested at the field test stage with seven Guru Penggerak. 

Table 4. Learning Environment with the LEPscO Framework 

Learning 
Environment 

Learning Process Learning Outcome 

Digital Training through Zoom 
meetings and LMS consists of: 

 

 1. Introduction to LMS Teachers’ understanding of how to use 
the LMS. 

 2. Strengthening 
mathematical literacy in 
learning and assessment 

Teachers’ understanding of 
mathematical literacy and its 
reinforcement in learning 

 3. Inspiration for learning 
activities that strengthen 
mathematical literacy 

Teachers’ understanding of how to 
determine learning activities that 
strengthen mathematical literacy. 

 4. Learning media that 
support mathematical 
literacy 

Teachers' understanding of media or 
tools that can be used to support the 
reinforcement of mathematical literacy. 

 5. Focus Group Discussion Teachers' understanding of and 
experience in finding different contexts 
for strengthening mathematical literacy. 

Classroom Implementation in classroom Teachers’ understanding in 
implementing in class. 

Community Sharing knowledge  Understanding of mathematical literacy 
of other teachers or other communities 
by Guru Penggerak 

 Building Community Understanding of community goals and 
maximization of the role of the 
community in strengthen mathematical 
literacy. 

 

Digital: Training and Focus Group Discussion 

The training and FGD were conducted through Zoom meetings in the LMS, as can be seen in Figure 2 

and Figure 3.  
 

 

Figure 2. LMS used by Teachers 
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Zoom and LMS constitute integral components of a digital learning environment. The training activities 

facilitated teachers' comprehension of mathematical literacy concepts and strategies to enhance it within 

their teaching practices. Concurrently, Focus Group Discussion (FGD) sessions yielded valuable 

suggestions and feedback from fellow educators aimed at refining teaching materials geared towards 

bolstering mathematical literacy. One of the outcomes derived from teachers' discussions during the FGD 

is showcased in Figure 4. 

 

Figure 3. Training via Zoom Meeting 

In the word problem depicted in Figure 4, students are tasked with assessing whether Mr. Beni's 

assertion regarding the rise of the roof framing of his house, exceeding 2 meters, is accurate. To address 

this inquiry, students must gather data by conducting trigonometric comparisons. Within the PISA 

framework, the content of this question encompasses concepts related to space and shape. 

 

 

Translation: 

Mr. Beni was renovating the roof of his house. The width of the 

span of the roof framing (shown by the red line) was 6 meters. 

The builder who was working on the roof of Mr. Beni's house said 

that the angle of the roof framing of Mr. Beni's house should be 

made 30o so that rainwater could run off properly. Mr. Beni agreed 

with the angle of inclination. Then, Mr. Beni thought that with a 

slope angle of 30o, the rise of the roof framing of his house (shown 

by the blue line) should be more than 2 meters. Was Mr. Beni's 

opinion, correct? Explain your reasons. 

Figure 4. Questions Made by the Teacher 

Class: Implementation in the Classroom 

Following the Focus Group Discussion (FGD), the teacher proceeded with implementation activities in 

the classroom. Utilizing the teaching materials devised during the FGD stage, the teacher engaged 

students in classroom instruction, as depicted in Figure 5. 

Students engaged in learning activities aimed at reinforcing mathematical literacy skills. Figure 6 

presents the responses provided by the students. It illustrates a word problem tasking students with 

assessing the accuracy of Mr. Beni's estimation. The mathematical process involved in this question is 

interpretation, as students must decipher the information presented in the problem. In Figure 6(a), 

students approached the problem by calculating the tangent (tan) of 30o. They then compared this value 

with √4 , concluding that Mr. Beni's statement was incorrect since the result was less than 2.  
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(a) (b) 

Figure 5. Teacher and Student Activities in Class 
 

Conversely, in Figure 6(b), students compared the value of sin 30o to the ratio of the perpendicular 

to the hypotenuse, with the length of the perpendicular being 4 meters as derived from the problem's 

information.  

 

 
(a) 

Translation: 

𝑡𝑎𝑛 300 =
𝑓𝑟𝑜𝑛𝑡 𝑠𝑖𝑑𝑒

3
 

1

3
√3       =

𝑓𝑟𝑜𝑛𝑡 𝑠𝑖𝑑𝑒

3
 

3𝑥          = 3√3 

𝑥             =
3√3

3
 

𝑥             = √3 

 

Mr Beni's statement was incorrect because √3 is less 

than 2. 

√3 is less than √4 

  

 
(b) 

Translation: 

Given: 

The span of the framing of Mr Beni's house was 6 meters, 

so the run was 6 ÷ 2 = 3 𝑚𝑒𝑡𝑒𝑟𝑠 

The angle of the incline of the roof of Mr. Beni's house is 

30o. 

 

Find: 

Is Mr. Beni's opinion that the rest of the roof framing of his 

house should be more than 2 meters correct or not? 

 

Mr. Beni's opinion was not correct because 
4

5
 is less than 

1

2
 and does not reach 2, which means that the rise of the 

roof framing of his house should be less than 2 meters. 

 

Figure 6. Student’s Answer to the Trigonometric Comparison Question 



LEPscO: Mathematical literacy learning environment for the Guru Penggerak program                                                       673 
 

 

However, an error arose when the students erroneously claimed that  
4

5
 is smaller than 

1

2
. Despite this, 

their final conclusion that Mr. Beni's statement needed to be corrected and that the rise of the roof framing 

should be less than 2 meters remained accurate. 

Community: Knowledge Sharing 

Following the learning activities, the Guru Penggerak proceeded with knowledge-sharing endeavors 

within the community. They disseminated their insights to fellow educators through online webinars, 

which drew participants from various provinces across Indonesia. This initiative led to an enhanced 

understanding of mathematical literacy among participating teachers. 

During the webinar sessions, educators gained insights into crafting worksheets and formulating 

questions designed to reinforce students' mathematical literacy skills. Notably, one of the outcomes of 

this collaborative effort was the creation of products by participating teachers, such as the one developed 

by a physical education teacher. 

 

Translation: 

Based on the chart, who can jump the farthest jump on the second jump? 

Figure 7. Question Made by the Physical Education Teacher 

 

Figure 7 depicts a teacher presenting a bar chart illustrating the jump distances of four students. 

The questions posed by the teacher pertain to uncertainty and data content, with the mathematical 

process centered on interpretation.  

Community: Community Building 

The teachers established a mathematical literacy community following the knowledge-sharing activity to 

foster ongoing collaboration and support. This community was formally registered on the independent 

teaching platform (PMM), ensuring accessibility to all educators across Indonesia and bolstering the 

sustainability of the mathematical literacy learning environment for teachers. 

Throughout the prototyping stage, it is evident that activities were conducted within a digital 

environment, classroom settings, and the broader community. Subsequently, the assessment stage 

ensued, during which the outcomes of the Guru Penggerak activities were evaluated to discern the 

potential effects of the mathematical literacy learning environment, as delineated by the Guskey level. 

These potential effects, categorized based on the Guskey level, are detailed in Table 5. 

Figure 4 shows that students' mathematical literacy abilities were demonstrated, indicating the 

attainment of Level 5 according to Guskey's model. Beyond the five Guskey levels, the developed 

mathematical literacy learning environment yielded further potential effects. Notably, the knowledge-

sharing stage facilitated the generation of new knowledge among participating teachers. These teachers 

were subsequently empowered to craft questions to strengthen students' mathematical literacy. This 
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underscores a novel effect of the mathematical literacy learning environment: community learning 

outcomes. 

Table 5. Potential Effects by Guskey Level 

Level Category Results 

1 Participant satisfaction 97.86% of teachers were very satisfied 

2 Participant learning 90.71% of teachers were very good at learning 

3 Organizational support Getting support from the school and teacher 

community. 

4 Use of new knowledge or skills 90.48% applied new knowledge well 

5 Student learning outcome Improving students' mathematical literacy skills 

 

The assessment stage has revealed significant potential effects of the developed mathematical 

literacy learning environment, affirming the alignment of its stages with a digitally supported framework 

for mathematical literacy learning among teachers. Including knowledge-sharing and community-building 

stages represents an enrichment of the learning process initially structured around the LEPO framework, 

giving rise to a novel LEPScO framework (Learning Environment, Learning Process of "knowledge 

sharing-community building," and Learning Outcome). This evolution has led to the emergence of a 

learning environment model termed the Digital-Class-Community (D-C-C) model encapsulated within the 

LEPScO framework, as depicted in Figure 8. 

This research has yielded a digitally supported mathematical literacy learning environment for Guru 

Penggerak that meets the validity, practicality, and effectiveness criteria outlined in design research 

standards (Van den Akker et al., 2007). The D-C-C model, underpinned by the LEPscO framework, 

comprises a learning environment (D-K-K), a learning process (encompassing training, FGDs, classroom 

implementation, knowledge sharing, and community building), and learning outcomes characterized by 

teachers' enhanced understanding of mathematical literacy and their ability to implement activities 

strengthening it within learning contexts. 

The progression within this model starts with a digital learning space hosting training and FGDs, 

fostering teachers' comprehension of mathematical literacy and its reinforcement in pedagogical 

practices. This aligns with assertions by Novita and Herman (2021) on the role of digital technology in 

promoting mathematical literacy and findings from Rushby and Surry (2016) highlighting the positive 

impacts of digital learning environments. 

Subsequently, the learning environment transitions to the classroom setting, where teachers 

implement teaching materials designed to fortify mathematical literacy. This pedagogical approach aligns 

with strategies advocated by Höfer and Beckmann (2009) and resonates with recommendations from 

Kemendikbud (2021) and the professional domain outlined in the AITSL standards (Goos et al., 2020). 

The assessment stage has validated the effectiveness of the D-C-C model and its potential to foster 

mathematical literacy among Guru Penggerak through a holistic learning approach. 

The learning environment extends into the community, facilitating knowledge-sharing activities. 

Teachers disseminate their expertise through various channels in the mathematical literacy learning 

environment. This includes conducting webinars with 333 teachers from diverse provinces across 

Indonesia, sharing instructional videos demonstrating mathematical literacy strengthening practices on 

YouTube, and distributing informative documents detailing experiences with mathematical literacy 

implementation within the teacher community, such as the MGMP group on WhatsApp. 
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These knowledge-sharing endeavors have elicited positive responses from participating teachers, 

who express enthusiasm and appreciation for the newfound insights and collaborative sharing 

opportunities. This aligns with the strategy outlined by Kemendikbud (2017b) to promote mathematical 

literacy through sharing and implementation across various educational ecosystems, including home, 

school, parents, and the community. The active involvement of all stakeholders is deemed essential for 

fostering mathematical literacy (Fianto, 2018; Kemendikbud, 2017b). 

Efforts to engender engagement and involvement in mathematical literacy are crucial. Juan et al. 

(2018) underscores the significance of knowledge sharing as a foundational element for creating 

engagement and fostering collaborative learning environments. By sharing expertise and experiences, 

teachers enhance their understanding and contribute to the collective advancement of mathematical 

literacy practices within the broader educational community. 

 

Figure 8. Mathematics Literacy Learning Environment with the LEPscO Framework 

In the context of developed mathematical literacy learning environments, knowledge-sharing 

activities potentially impact not only the designated Guru Penggerak but also other participating teachers. 

Through platforms such as webinars, these teachers can contribute by designing questions pertaining to 

mathematical literacy within their respective areas of expertise. This emphasis on knowledge sharing is 

fundamental to fostering an inclusive, responsive, and sustainable learning society, as noted by 

Rieckman (2018). Such sharing ensures the perpetuation of knowledge, transcending individual or 

generational limitations. Moreover, it facilitates the dissemination of effective teaching methodologies 

among educators, as highlighted by recent research (Tonga et al., 2022), thereby offering solutions to 

common challenges encountered in teaching. This exchange of best practices not only benefits the 

recipients by providing valuable insights but also contributes to the collective improvement of teaching 

standards. 
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In addition to knowledge sharing, activities within a community learning environment serve as 

crucial avenues for community building. In the realm of mathematical literacy, teamwork is essential for 

integrating mathematical concepts into practical applications (Smith et al., 2017). Notably, establishing 

literacy teams within schools represents a significant initiative in advancing mathematical literacy 

(Kemendikbud, 2017b), thus emphasizing the importance of community building within such learning 

environments. Learning communities foster collaboration and knowledge exchange among educators, 

enabling them to engage in discussions, work collaboratively in small groups, and undertake joint projects 

to promote deeper comprehension and meaningful learning experiences (Kemendikbud, 2022). This 

approach resonates with various studies that have utilized the Lesson Study Learning Community (LSLC) 

framework, highlighting the pivotal role of communities in enhancing the quality of learning (Rusiyanti et 

al., 2022; Fauziah et al., 2020; Rahayu & Putri, 2020). Such research underscores the significance of 

community engagement in driving educational excellence. 

The developed learning environment satisfactorily meets the established criteria for validity. Expert 

assessments evidence this during the review phase, which confirms the validity of the mathematical 

literacy learning environment for Guru Penggerak across content, construct, and language dimensions. 

While there were suggestions for improvement, researchers addressed these concerns. According to 

Van den Akker et al. (2007), validity is attained when a product aligns with established knowledge or 

scientific principles (content validity) and demonstrates logical consistency in design (construct validity). 

Analysis of the research findings reveals the validity of the developed mathematical literacy learning 

environment regarding content, as it adheres to the LEPscO framework and encompasses relevant 

mathematical literacy content.  

Furthermore, the environment exhibits construct validity by aligning with curriculum standards, 

presenting information appropriately within the Learning Management System (LMS), and effectively 

enhancing teachers' comprehension of mathematical literacy. Linguistic validity is also upheld, with 

language adhering to the General Guidelines for Indonesian Spelling (PUEBI), evident, concise, and 

devoid of ambiguity. These validations affirm the robustness and effectiveness of the developed learning 

environment for fostering mathematical literacy among educators. 

The developed mathematical literacy learning environment successfully fulfills the criterion of 

practicality, which assesses whether the intervention can be feasibly utilized (Van den Akker et al., 2007; 

Bakker, 2019). This assessment was conducted across one-to-one, small group, and field test stages. 

The practicality evaluation indicates that Guru Penggerak can effectively engage with the mathematical 

literacy learning environment without encountering significant difficulties. Furthermore, the developed 

environment meets the effectiveness criteria, as it demonstrates potential impact and is evaluated based 

on the Guskey level (Guskey, 2016). According to Van den Akker et al. (2007), effectiveness is 

determined by how the designed intervention achieves the desired outcomes. These findings affirm that 

the developed mathematical literacy learning environment is both practical and effective, offering 

promising prospects for enhancing educators' engagement with mathematical literacy materials and 

achieving desired learning outcomes. 

CONCLUSION 

Utilizing the LEPscO framework, this study has successfully developed a valid and practical mathematical 

literacy learning environment tailored for Guru Penggerak. The resultant LEPscO framework comprises 

a Digital-Class-Community learning environment, a comprehensive learning process encompassing 
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training, focus group discussions, classroom implementation, knowledge sharing, and community 

building, and defined learning outcomes centered on enhancing teachers' comprehension of 

mathematical literacy and their ability to fortify it within the learning context. Evaluation of the learning 

environment's efficacy, measured via the Guskey level, revealed high teacher satisfaction rates, with 

97.86% expressing significant satisfaction. Additionally, 90.71% of teachers reported substantial 

improvements in their learning, while 90.48% demonstrated excellent utilization of newfound knowledge. 

Notably, the learning environment garnered support from both schools and teacher communities, with 

observed enhancements in student learning outcomes indicating the cultivation of mathematical literacy 

skills. Future research recommendations include expanding the application of the LEPscO framework to 

address other mathematical abilities or further develop teacher competencies. This underscores the 

framework's potential for broader educational enhancements and professional growth within the teaching 

community. 
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