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Abstract

Aim: Elementary teachers in the 21st century need to enhance their instructional design
skills to accommodate diverse student needs and integrate technology. While lesson
study is a successful global method, its use in Iranian schools is limited. This study
examines the effectiveness of lesson study in improving elementary teachers’
instructional design skills and identifies implementation opportunities and challenges in
Sari city.

Methodology: This research employed a convergent mixed-methods design, in which
qualitative and quantitative data were collected and analyzed in parallel. Data were
gathered through systematic observation of five teaching sessions (with video and audio
recordings), observers’ note-taking, and group reflection meetings. Qualitative analysis
was conducted using MAXQDA software with a three-stage coding process (open, axial,
and selective), resulting in 1,063 extracted codes. Quantitative analysis utilized
frequency, percentage, and Shannon entropy indicators.

Results: The results showed that lesson study enhances instructional design skills via
collaborative feedback and experience sharing. Strengths noted were teacher creativity,
effective classroom management, and interactive strategies, with questioning and
answering being most frequent in “management of the learning process” (20.52%) and
least in “optimal management of intelligent educational systems” (2.89%). Challenges
included time constraints, a lack of intelligent educational tools, and vertical
discontinuity in curriculum concepts. Shannon entropy analysis highlighted “optimal
management of intelligent educational systems” as the key area for improvement, with
a significant importance coefficient.

Conclusions and suggestions: Lesson study enhances the quality of elementary
education by improving teachers’ individual skills, such as time management and
designing activities tailored to students’ needs. Recommendations include holding
regular sessions, developing educational checklists, and focusing on technology
integration.

Innovation and originality: This study examines the impact of teaching research on
the instructional design skills of elementary school teachers in Sari schools and presents
an innovative approach through the integration of systematic observations, three-phase
coding, and Shannon entropy mixed analysis.
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The 2Ist century has placed heightened demands on elementary teachers to adopt innovative,
student-centered, and technology-integrated instructional strategies to meet diverse learning needs

and foster high-quality educational outcomes (Martinez, 2022). Contemporary classrooms
increasingly require teachers to move beyond content transmission toward designing meaningful

learning experiences that actively engage learners, address individual differences, and promote
higher-order thinking skills. In this context, instructional design competence has become a core

professional skill for elementary teachers.
through systematic planning, observation, reflection, and iterative refinement within professional

Lesson study, a collaborative, cyclical, and research-based professional development model
learning communities (Akiba, 2016; Wolthuis et al., 2020). Previous research has demonstrated that
lesson study supports teachers’ reflective thinking, pedagogical content knowledge, and

originating in Japan, has been widely recognized internationally for enhancing teaching practices

responsiveness to students’ learning processes. Moreover, it creates a shared professional culture in

which teaching is treated as a collective inquiry rather than an individual practice.
Despite its global success, the implementation of lesson study in culturally and contextually distinct
settings such as Iran—particularly in elementary schools—remains underexplored. Existing studies in

Iran have often focused on general teacher perceptions or short-term outcomes, with limited
attention to the detailed processes through which lesson study influences instructional design skills

in real classroom settings.
How does lesson study enhance the instructional design skills of elementary teachers?

This study addresses this gap by examining the impact of lesson study on the instructional design
What opportunities and challenges arise during the implementation of lesson study in Iranian

skills of elementary teachers in Sari city, Iran. It specifically aims to answer the following research

questions:

1.
2.
elementary schools?

3. How can lesson study be utilized to improve the quality of the teaching-learning process in
elementary classrooms?

A convergent mixed-methods design was adopted to integrate qualitative depth with quantitative
rigor. The study was conducted in an elementary school in Sari city, involving one experienced
elementary teacher as the primary participant and a multidisciplinary lesson study team (school
principal, two university faculty members, two student-teachers, and one education expert). ¢ The
mixed-methods approach enabled a comprehensive understanding of both the processes and

outcomes of lesson study by triangulating multiple data sources.
Data were collected through systematic observation of five consecutive teaching sessions, including
video and audio recordings; detailed observational notes by team members focusing on strengths,
weaknesses, and suggestions; and audio-recorded group reflection meetings for collaborative analysis
and feedback. Ethical considerations were observed throughout the study, including informed

consent and confidentiality of participants.
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Qualitative analysis was performed using MAXQDA software via a three-stage inductive coding
process: open coding (1,100 initial codes), axial coding (refinement and categorization), and selective
coding (final integration). After merging duplicates and removing low-frequency categories, the
dataset was refined to 1,063 codes (579 related to teaching sessions, 330 to reflection meetings, and
the remainder to strengths and challenges).

Quantitative analysis complemented the qualitative findings by calculating frequency and percentage
distributions of codes, as well as applying Shannon entropy to determine the relative importance of
identified themes and categories. This integration enhanced the analytical rigor by highlighting not
only recurring patterns but also conceptually critical yet less frequent issues.

The results indicated that lesson study significantly strengthened the teacher’s instructional design
skills through structured collaborative feedback, experience sharing, and iterative reflection. Key
strengths included high levels of creativity, patience, and enthusiasm; effective classroom
management and time optimization; use of interactive strategies such as questioning, practical
activities, and group work; and creation of an engaging and motivating learning environment.

The category “effective management of the learning process” achieved the highest frequency
(20.52%), confirming its central role in instructional quality. This finding suggests that lesson study
particularly supports teachers in organizing instructional sequences, aligning objectives with
activities, and maintaining student engagement.

However, several persistent challenges were identified, including severe time constraints limiting
thorough planning and reflection; inadequate and malfunctioning intelligent educational
technologies; vertical discontinuity in curriculum content; and large class sizes with diverse student
needs, including students with special learning difficulties.

Shannon entropy analysis further quantified these findings: while “optimal management of intelligent
educational systems” had the lowest frequency (2.89%), it received the highest importance coefficient
(0.355), indicating it as the most critical area requiring targeted intervention. This result underscores
the strategic value of entropy analysis in prioritizing improvement areas beyond surface-level
frequencies.

Lesson study emerges as a highly effective, collaborative, and cyclical approach for enhancing
instructional design competencies among elementary teachers in the Iranian context. It fosters
professional growth by promoting social learning, critical reflection, and shared responsibility for
teaching improvement, even in resource-limited environments.

The study highlights that while lesson study successfully addresses core pedagogical skills, systemic
barriers—particularly technological infrastructure and curriculum continuity—require policy-level
attention. Practical recommendations include allocating protected time for regular lesson study
cycles within school schedules; providing targeted in-service training on educational technology use;
developing priority-based instructional checklists derived from mixed-methods analysis; and
strengthening organizational support to facilitate broader adoption.

This research contributes to the localized adaptation of lesson study in developing countries, offering
evidence-based insights for teacher professional development programs and educational policy
reform in Iran and similar contexts. The novel integration of qualitative three-stage coding with
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quantitative Shannon entropy analysis provides a robust methodological framework for future studies
examining complex instructional phenomena. Finally, it is recommended that educational systems
allocate protected time for regular lesson study cycles, strengthen technological infrastructure in
elementary schools, and provide targeted in-service training focused on instructional design and
managing learner diversity. In addition, future research is recommended to examine the effects of
technology-based interventions (such as providing smart educational equipment) on the large-scale
implementation of lesson study using more diverse samples, as well as to compare the application of
lesson study in urban and rural areas of Iran through a similar mixed-methods approach in order to
identify regional differences.
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