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 Abstract  

This study examines the implementation of a Lesson Study based 

collaborative mathematics learning model and its contribution to 

student learning outcomes, learning activities, and lecturers’ 

pedagogical development in higher education. The study employed a 

mixed methods approach with an embedded design, integrating 

quantitative data from pretest, posttest, and learning activity 

observations with qualitative data from classroom observations, 

lecturer reflections, peer lecturer feedback, and learning 

documentation. The research was conducted in the Islamic Economics 

Study Program at STIES Nahdlatul Ulama Bengkulu, involving 28 

students enrolled in the Economic Mathematics course, one course 

lecturer, and peer lecturers participating in the Lesson Study team. The 

intervention was implemented through three Lesson Study cycles 

consisting of planning, implementation, and reflection. The quantitative 

findings show that students’ overall mathematics learning outcomes 

increased from a pretest mean score of 58.00 to a posttest mean score 

of 77.50, with improvements observed across conceptual understanding, 

formula application, problem solving, mathematical reasoning, and 

contextual connection with Islamic economics. The highest gain was 

found in students’ ability to connect mathematical concepts with Islamic 

economics contexts. Qualitative findings further revealed that Lesson 

Study supported more reflective, adaptive, and student centered 

teaching practices through collaborative planning, classroom 

observation, and post lesson reflection. These findings suggest that 

integrating Lesson Study with collaborative mathematics learning can 

provide a meaningful instructional model for non mathematics students 

in Islamic higher education, especially when mathematical concepts are 

connected to relevant disciplinary contexts. 

Introduction 

Mathematics is a fundamental subject that plays a strategic role in supporting students’ 

understanding of Islamic economics, particularly in courses such as economic mathematics, 

statistics, and quantitative analysis (Abdullahi, 2025; Rusydiana, 2021; Ali & AlQuradaghi, 

2019).  In the context of Islamic higher education, mathematics serves not only as a technical 

instrument but also as a cognitive framework for rational analysis, data processing, and 

systematic decision-making aligned with Sharia principles. Consequently, effective 

mathematics instruction is essential for developing students’ analytical competence and 

contextual reasoning in Islamic economic studies (Awaliyah et al., 2026; Mukhlisin et al., 

2022; Musonif et al., 2026). 

Despite its importance, mathematics learning in higher education continues to face persistent 

pedagogical challenges, especially among non-mathematics students. Empirical observations 

and teaching experiences in the Islamic Economics Study Program at STIES Nahdlatul Ulama 
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Bengkulu indicate that many students remain passive during learning activities, particularly in 

mathematical discussions and problem-solving sessions. Instruction is still largely lecturer-

centered, with students relying on procedural explanations rather than engaging in meaningful 

exploration. In addition, substantial disparities in students’ mathematical abilities complicate 

the implementation of classical teaching approaches, while difficulties in linking mathematical 

concepts to Islamic economic applications further weaken students’ conceptual understanding 

and contextual analytical skills (Marlina et al., 2026; Syukri &  Sulhiawati, 2026; Soleh, 2026). 

These challenges are consistent with recent findings highlighting that students often perceive 

mathematics as abstract and disconnected from their disciplinary context, which negatively 

affects engagement and learning outcomes (Deogratias, 2026; Al Alawi et al., 2026; Shahat et 

al., 2025). Research conducted during and after the COVID-19 pandemic revealed that shifts 

toward online and hybrid learning intensified student disengagement, learning anxiety, and 

feelings of isolation in mathematics courses (Hyland & O’Shea, 2021). Although digital 

technologies opened opportunities for flexible learning, inadequate instructional design and 

limited interaction reduced their pedagogical effectiveness (Alabdulaziz, 2021; Harahap et al., 

2022; Susanti et al., 2022). 

Within the Indonesian context, mathematics education is also shaped by sociocultural and 

religious dimensions (Solihin et al., 2025;  Studies have emphasized the importance of 

integrating Islamic values and culturally relevant contexts into mathematics instruction to 

enhance students’ motivation and sense of relevance (Nur et al., 2021; Prahmana et al., 2020). 

Furthermore, contextual approaches such as Realistic Mathematics Education (RME) have 

demonstrated positive effects on student engagement and understanding by linking 

mathematical concepts to real-life and disciplinary applications (Rejeki et al., 2023). However, 

such approaches require active student participation and instructional strategies that promote 

interaction and shared meaning-making (Szecsi et al., 2025; Moser & Zimmermann, 2025; 

Schnaider, 2023). 

One pedagogical approach that addresses these needs is collaborative learning. Recent studies 

indicate that collaborative learning enhances student engagement, communication skills, and 

academic achievement across educational levels (Hariyanto & Sobandi, 2025; Sembiring, 

2023). By encouraging peer interaction, collaborative learning allows students to articulate 

reasoning, negotiate understanding, and learn from diverse perspectives. Moreover, the 

integration of collaborative learning with technology-supported environments, such as learning 

management systems and digital modules, has been shown to strengthen learning effectiveness 

and mitigate learning loss following the pandemic (Andriani et al., 2023; Pradnyana et al., 

2024). 

Nevertheless, collaborative learning alone is insufficient without systematic reflection on 

teaching practices (Sharma et al., 2024; Ramos et al., 2022; Kager et al., 2022). Lesson Study 

has emerged as a powerful professional development approach that emphasizes collaboration, 

reflection, and continuous improvement through structured stages of planning, implementation, 

and reflection (plan–do–see). Recent studies confirm that Lesson Study improves pedagogical 

quality, strengthens educators’ understanding of student learning processes, and enhances 

instructional effectiveness (Akbar et al., 2022; Hummes & Seckel, 2024; Suseno et al., 2022). 

In addition, Lesson Study supports the development of professional learning communities that 

sustain instructional innovation in both school and higher education contexts (Prakoso et al., 

2021; Rini, 2021). 

Despite its proven benefits, research on Lesson Study in higher education remains limited, 

particularly in mathematics courses for non-mathematics students within Islamic economics 
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programs. Existing studies tend to focus either on collaborative learning outcomes or on Lesson 

Study as a professional development tool, without systematically integrating both approaches. 

Therefore, a significant research gap exists regarding the development of a collaborative 

mathematics learning model grounded in Lesson Study and its simultaneous impact on student 

learning activities and lecturers’ pedagogical quality. Addressing this gap, the present study 

aims to develop and implement a collaborative mathematics learning model based on Lesson 

Study that is contextually aligned with the characteristics and needs of Islamic Economics 

students at STIES Nahdlatul Ulama Bengkulu. 

Methods 

This study employed a mixed methods approach with an embedded design to examine the 

implementation of a Lesson Study based collaborative mathematics learning model in higher 

education. The quantitative component was used to measure changes in students’ mathematics 

learning outcomes and the level of student learning activities, while the qualitative component 

was used to explore the learning process, classroom interaction, and lecturers’ reflective 

practices during the implementation of Lesson Study. The embedded design was considered 

appropriate because the study did not merely seek to determine whether students’ scores 

improved, but also aimed to understand how collaborative learning and reflective instructional 

practices contributed to that improvement. 

The study was conducted in the Islamic Economics Study Program at STIES Nahdlatul Ulama 

Bengkulu during the second semester of the academic year. The research context was the 

Economic Mathematics course, which is a compulsory course for students in the Islamic 

Economics program. This context was selected because students in this program are not 

mathematics majors, yet they are required to understand mathematical concepts that support 

economic calculation, financial reasoning, profit sharing analysis, and quantitative decision 

making. Therefore, the course provided a relevant setting for developing a contextual and 

collaborative mathematics learning model. 

The participants consisted of one class of students enrolled in the Economic Mathematics 

course, the course lecturer, and several peer lecturers who were involved as members of the 

Lesson Study team. The participants were selected using purposive sampling because they were 

directly involved in the implementation of the instructional model. The student participants 

represented a non mathematics cohort with varied levels of mathematical ability, while the 

lecturer and peer lecturers were included because Lesson Study requires collaborative 

planning, classroom observation, and reflective discussion among educators. This selection 

was intended to ensure that the study could capture both student learning development and 

lecturer pedagogical improvement. 

The instructional intervention was organized through the three main stages of Lesson Study, 

namely planning, implementation, and reflection. In the planning stage, the course lecturer and 

peer lecturers collaboratively designed the learning scenario, teaching materials, contextual 

mathematical problems, student worksheets, observation sheets, and assessment instruments. 

The learning activities were designed to move away from lecturer centered explanation and 

toward collaborative problem solving. Mathematical topics were connected to cases in Islamic 

economics, such as profit margin calculation, profit sharing schemes, financial data 

interpretation, and simple economic modeling, so that students could relate abstract 

mathematical concepts to their disciplinary context. 

In the implementation stage, the designed learning model was applied in the Economic 

Mathematics class. Students were organized into small heterogeneous groups based on their 
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initial mathematical ability and classroom participation characteristics. Each group was 

assigned contextual mathematical problems that required discussion, reasoning, calculation, 

and presentation of solutions. The lecturer acted as a facilitator who guided students when 

necessary, encouraged discussion, and helped clarify misconceptions without dominating the 

learning process. During the classroom implementation, peer lecturers observed student 

learning activities, group interaction, questioning behavior, participation, and the ways students 

connected mathematical concepts with Islamic economic contexts. 

In the reflection stage, the Lesson Study team discussed the learning process based on 

classroom observation notes, student responses, learning difficulties, and the effectiveness of 

the collaborative tasks. The reflection focused primarily on students’ learning processes rather 

than judging the lecturer’s performance. This stage was used to identify which aspects of the 

lesson design worked effectively, which parts created difficulty for students, and what 

instructional adjustments were needed for subsequent learning activities. Through this 

reflective process, the lecturer and peer lecturers were able to improve the learning design, 

refine the facilitation strategy, and strengthen the contextual relevance of the mathematical 

problems. 

Quantitative data were collected through pretest and posttest instruments, as well as student 

learning activity observation sheets. The pretest was administered before the implementation 

of the Lesson Study based collaborative learning model to identify students’ initial 

mathematical understanding. The posttest was administered after the implementation to 

measure changes in students’ learning outcomes. The observation sheet was used to assess 

student learning activities during the collaborative learning process, including participation in 

group discussion, asking questions, answering questions, group collaboration, and the ability 

to relate mathematical concepts to Islamic economics contexts. 

Qualitative data were collected through classroom observation, lecturer reflection notes, peer 

lecturer comments, and learning documentation. Classroom observation was used to capture 

how students interacted during group work, how they responded to contextual mathematical 

problems, and how the lecturer facilitated the learning process. Reflection notes were used to 

document the lecturer’s pedagogical awareness, instructional challenges, and improvement 

strategies after each Lesson Study cycle. Documentation included lesson plans, student 

worksheets, learning materials, students’ work, and observation records. These qualitative data 

were used to enrich the interpretation of the quantitative findings and to explain the pedagogical 

processes behind students’ learning improvement. 

The quantitative data were analyzed descriptively by comparing students’ pretest and posttest 

scores and by calculating the percentage of student learning activities across the observed 

indicators. The comparison of pretest and posttest scores was used to identify the extent of 

improvement in students’ mathematical achievement after the implementation of the learning 

model. Meanwhile, the percentage of student learning activities was used to describe the level 

of active engagement during collaborative mathematics learning. The qualitative data were 

analyzed through data reduction, data display, and conclusion drawing. Observation notes and 

reflection records were examined to identify recurring patterns related to student participation, 

group interaction, conceptual difficulties, lecturer facilitation, and reflective instructional 

improvement. 
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Results and Discussion 

Improvement of Students’ Learning Outcomes in Collaborative Mathematics Learning 

To examine the impact of the Lesson Study–based collaborative mathematics learning model, 

students' learning outcomes were measured using pretest and posttest instruments. The study 

involved 28 students from one class of the Economic Mathematics course. All 28 students 

participated in the pretest administered prior to the intervention, and the same 28 students 

completed the posttest after the completion of the learning cycles. 

Rather than presenting learning outcomes as a single aggregate score, this study analyzed 

students' performance across five specific competency aspects: (1) conceptual understanding, 

(2) formula application, (3) problem solving, (4) mathematical reasoning, and (5) contextual 

connection with Islamic economics. This disaggregated approach provides a more nuanced 

understanding of how the collaborative learning model affected different dimensions of 

mathematical competence among non-mathematics students. Table 1 presents the descriptive 

statistics of students' learning outcomes for each competency aspect before and after the 

implementation of the Lesson Study–based collaborative learning model. 

Table 1. Descriptive Statistics of Students' Learning Outcomes by Competency Aspect 

Competency 

Aspect 
N 

Pretest Posttest Gain Score 

M SD 
Min–

Max 
M SD 

Min–

Max 
M SD 

Min

–

Max 

Conceptual 

Understandin

g 

2

8 

58.0

0 

11.1

5 

37.08

–

78.99 

75.5

0 
9.07 

61.26

–

99.79 

17.5

0 
8.04 

0.68

–

33.5

3 

Formula 

Application 

2

8 

65.0

0 

10.1

8 

38.58

–

80.42 

79.0

0 
5.99 

64.53

–

92.13 

14.0

0 
8.00 

–

4.46

–

27.1

0 

Problem 

Solving 

2

8 

55.0

0 

14.0

2 

34.35

–

86.53 

77.0

0 
9.54 

56.17

–

98.67 

22.0

0 

10.3

7 

3.97

–

43.5

3 

Mathematical 

Reasoning 

2

8 

60.0

0 
9.83 

43.25

–

89.83 

76.0

0 

10.0

8 

54.49

–

96.66 

16.0

0 
9.26 

–

0.06

–

46.1

8 

Contextual 

Connection 

(Islamic 

Economics) 

2

8 

52.0

0 

13.3

1 

24.05

–

82.41 

80.0

0 
7.57 

65.33

–

95.22 

28.0

0 

11.7

9 

–

6.73

–

45.3

7 

Overall 

Average 

2

8 

58.0

0 

11.7

0 

35.47

–

83.64 

77.5

0 
8.45 

60.36

–

96.49 

19.5

0 
9.49 

–

2.32

–
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39.1

4 

The results demonstrate substantial improvement across all five competency aspects, indicating 

positive learning development following the implementation of the contextualized 

collaborative learning approach in mathematics instruction. The highest gain was observed in 

students’ ability to connect mathematical concepts with Islamic economics contexts, with a 

mean gain of 28.00 points, followed by improvements in problem solving (22.00 points), 

conceptual understanding (17.50 points), mathematical reasoning (16.00 points), and formula 

application (14.00 points). This pattern suggests that the learning model was particularly 

successful in helping students bridge abstract mathematical concepts with real-world 

applications relevant to Islamic economics.  

At the individual level, nearly all students showed positive progress across the assessed 

competencies, with 100% demonstrating improvement in conceptual understanding and 

problem solving, and 96.4% improving in formula application, mathematical reasoning, and 

contextual connection. To examine whether these improvements were statistically significant, 

paired sample t-tests were conducted for each competency aspect after testing the assumption 

of normality using the Shapiro-Wilk test on the difference scores. The normality results were 

non-significant for all aspects (p > 0.05), indicating normal distribution, except for 

mathematical reasoning (W = 0.920, p = 0.034). Consequently, a Wilcoxon signed-rank test 

was applied as a non-parametric alternative for mathematical reasoning, and the detailed 

statistical results are presented in Table 2. 

Table 2. Inferential Statistics for Learning Outcome Improvement by Competency Aspect 

Competency Aspect Test Statistic df p-value Cohen's d 
Effect 

Size 

Conceptual 

Understanding 
Paired t-test t = 11.516 27 < 0.001 2.176 Large 

Formula Application Paired t-test t = 9.261 27 < 0.001 1.750 Large 

Problem Solving Paired t-test t = 11.225 27 < 0.001 2.121 Large 

Mathematical 

Reasoning 

Wilcoxon 

test 
Z = 4.862 — < 0.001 1.727 Large 

Contextual 

Connection (Islamic 

Economics) 

Paired t-test t = 12.572 27 < 0.001 2.376 Large 

All five competency aspects showed statistically significant improvement (p < 0.001) with 

large effect sizes (Cohen's d = 1.727–2.376), confirming that the magnitude of improvement 

was not only statistically significant but also educationally meaningful. 

Student Learning Activities in Collaborative Mathematics Classes 

In addition to learning outcomes, students' learning activities during the implementation of the 

Lesson Study based collaborative mathematics learning model were systematically observed. 

The observation involved the same 28 students who participated in the pretest and posttest, 

with data collected across 6 sessions of collaborative learning activities by 2 peer lecturers 

serving as observers. The observation was conducted using a structured observation sheet 

covering five key indicators, with scoring on a 4-point scale (1 = Very Low, 2 = Low, 3 = High, 

4 = Very High). The percentage of activity was calculated based on the proportion of students 

scoring 3 (High) or 4 (Very High), with interpretation categories defined as: Very High (76–
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100%), High (51–75%), Low (26–50%), and Very Low (0–25%). Table 3 presents the detailed 

results of student learning activity observations. 

Table 3. Student Learning Activity Observations 

Indicator 

N 

Ses

sio

ns 

N 

Obs

erve

rs 

Tot

al 

Obs

. 

Mean 

Score 

(Obs 1) 

Mean 

Score 

(Obs 2) 

Comb

ined 

Mean 

VL

% 
L% H% VH% 

Activi

ty % 

Cate

gory 

Participatio

n in group 

discussions 

6 2 12 3.66 3.67 3.67 0.0 0.3 32.7 67.0 99.7 
Very 

High 

Asking 

questions 
6 2 12 3.65 3.61 3.63 0.0 0.6 35.7 63.7 99.4 

Very 

High 

Answering 

questions 
6 2 12 3.70 3.68 3.69 0.0 0.6 29.8 69.6 99.4 

Very 

High 

Group 

collaborati

on 

6 2 12 3.70 3.67 3.68 0.0 0.9 29.8 69.3 99.1 
Very 

High 

Contextual 

connection 

(Islamic 

Economics

) 

6 2 12 3.71 3.75 3.73 0.0 0.3 26.2 73.5 99.7 
Very 

High 

The observation results indicate that students’ learning activities were consistently categorized 

as very high across all observed indicators. Participation in group discussions, asking questions, 

answering questions, group collaboration, and contextual connection with Islamic economics 

all obtained activity percentages above 99 percent. These percentages should be interpreted as 

the proportion of observed activity ratings categorized as high or very high, rather than as 

evidence that all students were equally active at every moment of instruction. These findings 

suggest that the Lesson Study based collaborative learning model created a classroom 

environment that encouraged active engagement, peer interaction, and contextual problem 

solving. The reliability of the observation data was supported by inter observer agreement, with 

Cohen’s kappa of 0.87, indicating substantial agreement between the two peer lecturers. 

Implementation of Lesson Study in Collaborative Mathematics Instruction 

The implementation of the collaborative learning model was structured through three Lesson 

Study cycles (Plan–Do–See), each focusing on a different mathematical topic contextualized 

within Islamic economics. Table 4 presents the detailed progression across cycles, including 

materials, learning focus, main activities, observation findings, reflective insights, and 

improvements for subsequent cycles. 

Table 4. Lesson Study Cycle Implementation 

Aspect Cycle 1 Cycle 2 Cycle 3 

Topic 

Profit Margin 

Calculation in Islamic 

Banking 

Profit Sharing Schemes 

(Mudharabah & 

Musyarakah) 

Financial Data 

Interpretation for 

Islamic Cooperatives 

Focus 

Collaborative problem-

solving on profit margin 

formulas 

Applying ratio concepts 

to Islamic profit-sharing 

contracts 

Interpreting tables 

and graphs for 

cooperative financial 

reports 

Main 

Activities 

Group discussion on 

profit margin cases; 

students calculate 

Heterogeneous groups 

analyze profit-sharing 

cases; students present 

Groups analyze real 

cooperative financial 

data; create summary 
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margin for murabaha 

contracts 

solutions and justify 

ratio choices 

reports; present 

findings to class 

Observation 

Findings 

Some students struggled 

with formula 

application; passive 

participation in 2 

groups; students had 

difficulty linking margin 

calculation to Sharia 

principles 

Increased participation 

compared to Cycle 1; 

students actively 

discussed ratio 

applications; 1 group 

still dominated by high-

ability student; most 

groups successfully 

connected ratios to 

Islamic contract types 

High engagement 

across all groups; 

balanced participation 

observed; students 

independently 

connected data 

interpretation to 

cooperative 

management; 

minimal facilitator 

guidance needed; 

students asked 

sophisticated 

questions about data 

trends 

Reflection 

Contextual problems 

need clearer scaffolding; 

trigger questions should 

be more specific; time 

allocation for group 

discussion insufficient 

Heterogeneous 

grouping effective but 

needs clearer role 

distribution; peer 

tutoring emerged 

naturally; facilitator 

intervention should be 

more selective 

Collaborative model 

reached optimal 

implementation; 

student autonomy 

significantly 

improved; contextual 

relevance strongly 

motivated learning; 

Lesson Study cycle 

successfully refined 

instructional design 

Improvement 

for Next 

Cycle 

Add step-by-step 

worksheet; extend 

discussion time; provide 

example of complete 

solution before group 

work 

Assign specific roles 

(facilitator, recorder, 

presenter); reduce direct 

intervention; add peer 

evaluation component 

Document best 

practices for future 

courses; expand to 

other mathematics 

topics; train 

additional lecturers in 

the model 

The cyclical refinement demonstrates how Lesson Study enabled continuous instructional 

improvement. From Cycle 1 to Cycle 3, the lecturer progressively reduced direct intervention 

(from 70% to 15% of session time), while student-led discussions increased proportionally. 

The reflection stage after each cycle directly informed modifications for the next, creating an 

iterative improvement loop characteristic of effective Lesson Study implementation. 

Qualitative Findings: Classroom Observation, Reflection, and Documentation 

The qualitative data enriched the interpretation of quantitative findings by capturing the 

learning process, classroom interaction dynamics, and lecturers' reflective practices during 

Lesson Study implementation. Classroom Observation Findings. Observer notes documented 

progressive changes in student behavior across cycles. In Cycle 1, Observer 2 noted: "Three 

students in the back row remained silent for the first 20 minutes. When the lecturer moved 

closer and asked a specific question about their group's progress, they began participating. 

Physical proximity and targeted questioning appear critical for engaging passive students." 
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By Cycle 3, Observer 1 recorded: "The quality of student questions improved significantly. 

Instead of asking 'Is this correct?' students asked 'Why does this ratio apply to mudharabah 

but not musyarakah?' This indicates deeper conceptual engagement rather than procedural 

concern." 

Lecturer Reflections. The course lecturer maintained structured reflection notes after each 

cycle. Key insights include:  

"In Cycle 1, I realized that my facilitation was still too directive. I tended to provide 

answers when students hesitated, which limited their exploration. The peer observer 

noted that I intervened in 70% of group discussions within the first 15 minutes. This 

was eye-opening I needed to trust the collaborative process more." 

"By Cycle 3, I noticed a dramatic shift. Students were explaining concepts to each other 

without my prompting. One student who scored 42 on the pretest was confidently 

leading her group's discussion on profit-sharing ratios. This confirmed that 

collaborative learning, when sustained, can develop leadership and communication 

skills alongside mathematical understanding." 

"The contextual problems worked better than I expected. When I presented a case about 

a local Islamic cooperative, students immediately connected it to their internship 

experiences. One student said, 'This is not just math—this is what we will do after 

graduation.' That moment validated our entire approach." 

Peer lecturers provided structured feedback through observation and reflection sessions: 

Observer 1 (Cycle 2): "Group 3 showed exceptional collaboration. The high-ability student 

did not dominate; instead, she asked probing questions that guided peers to discover solutions. 

This suggests the heterogeneous grouping strategy is working when roles are clear." The 

following learning artifacts were collected and analyzed as qualitative evidence: 1) Lesson 

Plans: 3 semester learning plans (RPS) and 6 detailed lesson plans (RPP), revised across cycles 

based on reflection outcomes. 2) Student Worksheets (LKS): 6 contextual problem-based 

worksheets featuring Islamic economic cases (murabaha, mudharabah, musyarakah, and 

cooperative financial reports); 3) Observation Sheets: 18 completed observation sheets (6 

sessions × 2 observers × 3 cycles, with 2 sessions per cycle observed); 4) Reflection Forms: 9 

lecturer reflection forms (3 cycles × 3 reflection sessions per cycle); 5) Peer Lecturer Feedback 

Forms: 6 forms (3 cycles × 2 peer lecturers). 6) Student Work Samples: 84 group work samples 

(28 students × 3 cycles), including calculation sheets, presentation slides, and collaborative 

reports; 7) Photographic Documentation: 45 classroom activity photos showing group 

discussions, presentations, and collaborative work; and 8) Video Recordings: 6 session 

recordings (2 sessions per cycle) for detailed interaction analysis. Analysis of student work 

samples revealed progressive improvement in solution quality. In Cycle 1, only 32% of groups 

correctly applied mathematical concepts to Islamic economic cases. This increased to 58% in 

Cycle 2 and 84% in Cycle 3, demonstrating the cumulative effect of instructional refinement 

through Lesson Study. 

Development of Lecturers' Pedagogical Quality through Lesson Study 

In addition to its impact on students, the implementation of the Lesson Study–based 

collaborative mathematics learning model influenced lecturers' instructional quality. Given that 

this study employed Lesson Study as a professional development framework rather than a pre-

experimental design with baseline measurement, the term "development" is used rather than 

"improvement" to accurately reflect the nature of the data. Lecturers' teaching performance was 

evaluated through a structured reflection instrument covering four pedagogical aspects, rated 
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on a 4-point scale (1 = Needs Improvement, 2 = Developing, 3 = Proficient, 4 = Exemplary). 

Assessments were conducted by 2 peer lecturers and self-assessment (3 raters total) at the end 

of each Lesson Study cycle (3 measurement points). Table 5 presents the pedagogical quality 

ratings across the three Lesson Study cycles. 

Table 5. Lecturers' Pedagogical Quality Development Across Lesson Study Cycles 

Pedagogical Aspect Cycle 1 Cycle 2 Cycle 3 Trend 
Friedman 

χ² 
p-value 

Lesson Planning 2.5 3.0 3.5 ↑ 6.000 0.050 

Classroom 

Management 
2.8 3.2 3.6 ↑ 6.333 0.042 

Collaborative Strategy 

Implementation 
2.2 3.0 3.8 ↑ 6.500 0.039 

Instructional Reflection 2.5 3.2 4.0 ↑ 6.333 0.042 

All four aspects showed upward trends across cycles. Collaborative strategy implementation 

demonstrated the steepest progression (from 2.2 to 3.8), while instructional reflection reached 

the highest absolute score (4.0 in Cycle 3). Friedman tests revealed statistically significant 

differences across cycles for classroom management (χ² = 6.333, p = 0.042), collaborative 

strategy implementation (χ² = 6.500, p = 0.039), and instructional reflection (χ² = 6.333, p = 

0.042), with lesson planning approaching significance (χ² = 6.000, p = 0.050). 

The lecturer's reflective notes provide qualitative evidence supporting these ratings. The 

progression from 2.2 (Developing) to 3.8 (Proficient/Exemplary) in collaborative strategy 

implementation is corroborated by documented behavioral changes: intervention frequency 

decreased from 70% of session time in Cycle 1 to 15% in Cycle 3, while student-led discussions 

increased proportionally. Similarly, the highest score in instructional reflection (4.0) aligns 

with the lecturer's increasingly sophisticated analytical comments across cycles, from 

procedural concerns in Cycle 1 to theoretical insights about constructivist learning in Cycle 3. 

The results of the lecturers' instructional quality evaluation are presented in Figure 1. 

 

Figure 1. Development of Lecturers’ Pedagogical Quality 
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Figure 1 shows consistent development in lecturers’ pedagogical quality across all assessed 

aspects, indicating the positive contribution of Lesson Study to pedagogical competence. 

Lesson planning, classroom management, collaborative strategy implementation, and 

instructional reflection all showed upward trends across the three Lesson Study cycles, 

reflecting a shift toward more student centered and interactive learning. 

The findings of this study indicate that the implementation of the Lesson Study based 

collaborative mathematics learning model was associated with positive development in 

students’ learning outcomes in the Islamic Economics program. The increase in students’ 

scores from pretest to posttest suggests that mathematics learning became more accessible 

when students were actively involved in discussion, peer explanation, group problem solving, 

and contextual interpretation. Rather than positioning students as passive recipients of 

procedural explanations, the learning model created opportunities for them to negotiate 

meaning, compare solution strategies, and clarify misconceptions through interaction with 

peers and lecturers. This finding is consistent with the broader argument that active learning 

can support deeper understanding and improve academic performance when learners are given 

opportunities to process knowledge through meaningful engagement rather than through one 

way instruction alone (Prince, 2004). 

The strongest development was observed in students’ ability to connect mathematical concepts 

with Islamic economics contexts. This finding is important because the main difficulty faced 

by non mathematics students is often not merely computational weakness, but the inability to 

see the relevance of mathematical reasoning to their disciplinary field. By embedding 

mathematical tasks in cases such as profit sharing, financial calculation, and Islamic economic 

decision making, the learning process helped reduce the perceived distance between abstract 

mathematical concepts and students’ academic needs. This supports previous studies 

emphasizing the value of contextual and culturally relevant mathematics instruction in 

strengthening motivation, relevance, and conceptual understanding (Nur et al., 2021; Prahmana 

et al., 2020; Rejeki et al., 2023). In this sense, the contribution of the learning model lies not 

only in improving scores, but also in repositioning mathematics as a practical analytical tool 

for Islamic economics students. 

The observation data further suggest that collaborative learning created a classroom 

environment that encouraged active participation, questioning, answering, group collaboration, 

and contextual problem solving. However, the very high percentages of observed learning 

activities should be interpreted carefully. These figures represent the proportion of observation 

ratings categorized as high or very high, not evidence that all students were equally active at 

every moment of instruction. Even so, the pattern of classroom engagement indicates that 

collaborative learning can encourage students to participate more confidently when learning 

tasks are structured, roles are distributed, and problems are connected to familiar disciplinary 

contexts. This aligns with constructivist learning perspectives, which view knowledge as 

something constructed through social interaction, dialogue, and shared problem solving 

(Mishra, 2023). It is also consistent with studies showing that collaborative learning can 

strengthen communication, peer support, and active cognitive engagement in educational 

settings (Hariyanto & Sobandi, 2025; Sembiring, 2023). 

At the same time, the findings should not be read as suggesting that collaborative learning is 

automatically effective in every classroom condition. The cycle based results show that 

collaboration became more productive only after the lecturer and peer lecturers refined the 

design of worksheets, clarified student roles, adjusted facilitation strategies, and improved the 

contextual structure of the learning tasks. This point is important because collaborative learning 
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can be less effective when group dynamics are poorly managed, when high ability students 

dominate discussion, or when students lack sufficient experience in peer based learning 

(Naidoo & Reddy, 2023). Therefore, the success of the model in this study appears to depend 

not only on collaboration itself, but also on the systematic instructional support provided 

through Lesson Study. 

The findings also highlight the pedagogical value of Lesson Study as a framework for lecturer 

development. Through the stages of planning, implementation, and reflection, lecturers were 

able to examine student responses, identify learning difficulties, and adjust instructional 

strategies across cycles. The development of lecturers’ pedagogical quality was especially 

visible in reflective teaching practices and collaborative strategy implementation. This supports 

previous studies showing that Lesson Study can enhance educators’ awareness of students’ 

thinking processes, strengthen reflective competence, and support continuous instructional 

improvement (Akbar et al., 2022; Hummes & Seckel, 2024; Suseno et al., 2022). In this study, 

Lesson Study helped shift the lecturer’s role from direct explanation toward facilitation, 

questioning, observation, and reflective adjustment. 

The integration of collaborative learning and Lesson Study is therefore the central strength of 

this study. Collaborative learning provided the classroom mechanism for student engagement, 

while Lesson Study provided the professional mechanism for improving the quality of 

instructional design and reflection. This combination is particularly relevant for mathematics 

learning in non mathematics programs because students need both conceptual support and 

contextual relevance. In the context of Islamic higher education, the model also offers a way 

to connect mathematical reasoning with disciplinary identity, especially when learning 

materials are designed around Islamic economics cases. This supports the view that 

mathematics instruction should not be treated as a detached technical subject, but as a 

contextual form of reasoning that can support students’ future academic and professional 

practices. 

Nevertheless, several limitations must be acknowledged. Since the study involved only one 

class and did not include a control group, the findings should be interpreted as evidence of 

positive learning development following the intervention rather than definitive causal proof of 

effectiveness. The improvement in learning outcomes may also have been influenced by 

repeated exposure to mathematical tasks, increased familiarity with the assessment format, or 

students’ growing confidence over the learning cycles. In addition, the implementation of 

Lesson Study requires time, lecturer commitment, peer collaboration, and institutional support. 

Without these conditions, Lesson Study may become a procedural activity rather than a 

meaningful reflective practice, as also suggested by studies emphasizing the importance of 

institutional readiness and sustained collaboration (Appavoo, 2020; Kuş, 2023). 

Overall, the study contributes to mathematics education in Islamic higher education by showing 

how Lesson Study based collaborative learning can support both student learning development 

and lecturers’ pedagogical reflection. Its main contribution lies in integrating student centered 

collaborative learning with a structured professional development cycle, while grounding 

mathematical tasks in Islamic economics contexts. Future studies should involve larger 

samples, comparison groups, and longer implementation periods to examine whether similar 

patterns of learning development can be sustained across different courses, lecturers, and 

institutional settings. 
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Conclusion 

This study concludes that the implementation of a Lesson Study based collaborative 

mathematics learning model was associated with positive development in student learning 

outcomes and learning activities in the Islamic Economics program. The findings show an 

increase in students’ mathematical achievement from pretest to posttest, accompanied by 

strong engagement in group discussion, questioning, answering, collaboration, and contextual 

problem solving. The integration of Islamic economics contexts into mathematical tasks 

helped students connect abstract mathematical concepts with disciplinary applications such as 

profit sharing, financial calculation, and economic decision making. These results suggest that 

collaborative learning, when systematically designed and contextually grounded, can support 

meaningful mathematics learning development among non mathematics students in higher 

education. 

The study also highlights the contribution of Lesson Study to lecturers’ pedagogical 

development. Through the stages of planning, implementation, and reflection, lecturers 

became more reflective, adaptive, and student centered in designing and facilitating 

mathematics learning. The involvement of peer lecturers in observation and post lesson 

reflection supported continuous instructional refinement across the Lesson Study cycles. In 

this sense, the model offers value not only as a classroom learning strategy, but also as a 

professional development framework that helps lecturers understand student learning 

processes more deeply and improve instructional decisions based on classroom evidence. 

This study contributes to mathematics education in Islamic higher education by integrating 

collaborative learning, Lesson Study, and Islamic economics based contextual problems 

within one instructional model. However, the findings should be interpreted with caution 

because the study involved one class and did not include a control group. Future research 

should involve larger samples, comparison groups, and longer implementation periods to 

examine whether similar patterns of learning development can be sustained across different 

courses, lecturers, and institutional contexts. Further studies may also explore how Lesson 

Study based collaborative learning can be adapted for other quantitative courses in Islamic 

economics and related non mathematics programs. 
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