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A Study of Lesson Design for Food Poisoning Prevention Education:

Collaborative Learning Practices Based on the HACCP Framework
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Abstract

This study focuses on the challenges of food hygiene education in schools, situated within the social
context of the revision of the Food Sanitation Act, which mandated HACCP-based hygiene
management for all food business operators. Despite the fact that many food poisoning incidents in
school settings stem from process-related judgment errors, school-based food hygiene education
continues to rely primarily on behavioral instruction, and structural learning such as process
understanding and hazard prediction remains insufficient. Additional issues have been identified in
the educational environment, including a lack of practical teaching materials, difficulties in
instructional methods, and limited opportunities for reflection. In the agricultural high school targeted
in this study, students frequently engage in food processing and manufacturing activities, and many
pursue careers in the food industry after graduation. Therefore, developing process management skills
based on HACCP principles is an urgent educational need.

The purpose of this study is to develop a food hygiene education lesson model that applies HACCP
process analysis and emphasizes process understanding, hazard analysis, and decision-making skills,
and to examine its educational effectiveness. Following the ADDIE model, the instructional design
incorporated process charts for hazard identification, case analysis, collaborative learning, comparison
with official reports, and self-evaluation and reflection. To verify the validity of the lesson design,
formative evaluations were conducted by a subject-matter expert (SME) and an instructional design
(ID) specialist. Their feedback led to improvements in the alignment of learning objectives, assessment,
and instructional content, as well as enhancements in material visibility, clarity of learning products,
and the structure of learner support, resulting in a finalized lesson design.

The completed lesson model was implemented in an agricultural high school, and its effects—
particularly those related to motivational support based on the ARCS model, case-based learning, and
collaborative learning—were examined using quantitative and qualitative data. The ARCS
questionnaire results showed particularly high scores in Relevance and Satisfaction, indicating that
students understood the lesson content in connection with their practical training and future career
paths. All students achieved full scores on the comprehension test, demonstrating that case analysis
using process charts contributed to the consolidation of foundational knowledge. Reflection sheets
revealed changes in learners’ attitudes, including awareness of the difficulty of identifying accident

causes, reconstruction of understanding, and increased confidence through collaborative learning.



Evaluations by the homeroom teacher (a school administrator) also highlighted strengths in material
preparation, structured learning activities, and clarity of learner support.

At the same time, several issues related to the instructional improvement cycle were identified,
including the need for additional support for learners who fall behind, pre-lesson pilot testing, a
systematic process for revising teaching materials, and a comprehensive program evaluation plan.

Overall, the integrated lesson model developed in this study—combining HACCP, case analysis,
collaborative learning, and the ARCS model—proved effective in promoting process understanding,
hazard analysis, and active learning in food hygiene education. The findings suggest that this model

offers practical educational value for students preparing to enter the food industry.



