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Abstract

ADDIE model represents the most important theoretical framework of systematic instructional design
and consists of five stages (analysis, design, develop, implement, evaluate). The large-unit instruction based
on ADDIE is able to support the improvement of students' abilities as well as raising their literacies through
combining the creation of comprehensive learning situations, students’ collaborative group investigation,
and textbook’s knowledge organization. Hence, in this study we employ mixed method including literature
review, questionnaire survey, teaching experiment, and interview for exploring the efficacy of ADDIEbased
mass-lecture teaching at senior high school biology. where we hope to provide some references for similar
work about such model.

The ADDIE model is one of the core theoretical models of systematic instructional design, consisting
of five phases: Analysis, Design, Development, Implementation, and Evaluation. When applied to unit
teaching, the ADDIE model effectively promotes students’ ability development and core literacy
improvement by integrating the creation of comprehensive situations, student group cooperative inquiry,
and textbook knowledge frameworks. Therefore, this study comprehensively adopts the methods of
literature research, questionnaire survey, educational experiment, and interview to explore the application
effect of unit teaching based on the ADDIE model in senior high school biology teaching, so as to provide
references for relevant research on this teaching model.

Firstly, the current situation of senior high school biology classroom teaching in the internship school
was investigated through student questionnaires and teacher interviews. The results show that students’
learning interest is characterized by "superficial enthusiasm but insufficient in-depth engagement”, with
poor learning habits, a low proportion of active learning, and difficulties in independently constructing a
systematic knowledge system. In addition, teachers also face the problem of disconnection between
theoretical cognition and practical application in unit teaching. The above problems provide an entry point
for the application of the ADDIE model.

Then, on the basis of previous theoretical research and current situation investigation, combined with
the disciplinary characteristics of senior high school biology, taking The Basic Structure of the Cell as an
example, this study formulates the principles and strategies of unit teaching based on the ADDIE model and
constructs the corresponding basic instructional design. This design follows four principles: operability,
integrity, situational structuring, and student-centeredness. It is specifically divided into five phases: the
Analysis phase—in-depth interpretation of curriculum standards and textbooks, and accurate diagnosis of
students’ learning conditions; the Design phase—creation of authentic situations, and formulation of

literacy-oriented unit objectives and evaluation rubrics; the Development phase—integration of resources



such as comprehensive situations and teaching cases; the Implementation phase—promotion of in-depth
learning through problem-driven and group collaborative inquiry; the Evaluation phase—integration of
formative evaluation and summative evaluation.

Subsequently, according to the above instructional design, two parallel classes with basically the same
academic foundation were selected as the control group (receiving traditional teaching) and the
experimental group (receiving ADDIE-based teaching). After the practice, academic tests, concept map
completion, classroom observation and other methods were used to examine the impacts of the ADDIE
instructional design on students’ academic performance, learning interest, learning habits and cooperative
awareness. The results show that the experimental group performed significantly better than the control
group in the dimensions of academic performance, learning interest, learning habits and cooperative
awareness, and all post-test dimensions of the experimental group were significantly higher than the
pre-test (P<0.05). These results indicate that unit teaching based on the ADDIE model plays a significant
role in improving the effectiveness of biology teaching.

In conclusion, unit teaching based on the ADDIE model can effectively solve the current problems in
senior high school biology teaching, such as students’ superficial learning interest, insufficient active
learning, difficulties in constructing knowledge systems, and the disconnection between teachers’ theory
and practice. It also significantly improves students’ academic performance, learning interest, learning
habits and cooperative awareness. Therefore, this model has an obvious promoting effect on senior high
school biology teaching.

Keywords: ADDIE model; senior high school biology; unit teaching; core literacy; instructional

design
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