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Abstract

With the continuous deepening of competency-oriented basic education curriculum reform, traditional
junior high school biology classroom teaching has gradually revealed practical difficulties such as lack of
inquiry practice and fragmented construction of life concepts. To address these difficulties and explore
effective pathways for cultivating students’ essential competencies and key abilities, this study selected
relevant content from the “Structure and Function of the Human Body” unit in the Grade 7 Volume 2
textbook (Hebei Education Press) and designed a set of progressive practical activities based on the
school’s biology club platform, aiming to compensate for the limitations of classroom teaching and
promote the development of students’ core competencies in biology.

This study adopted action research. Fourteen seventh-grade students participated in one activity

per week over one semester. Five thematic activities were implemented sequentially: “Exploring th
e Digestion of Starch by Saliva,” “Observing Blood Flow in the Tail Fin of a Small Fish,” “Maki
ng a Model of Human Lung Respiration,” “Observing a Model of the Urinary System,” and “Crea
ting Clay Sculptures of Human Organs.” These activities followed the knowledge logic of “digestio
n—circulation—respiration—urinary—system integration.” A combination of methods, including ques
tionnaire surveys, semi-structured interviews, process observations, and student work analyses, was

used to assess changes in four core competencies: life concepts, scientific thinking, inquiry practice,
and attitude responsibility. Due to the small sample size (N=14), inferential statistics were not per
formed; the improvement scores only reflect trends in students’ self-evaluations, and all results wer
e cross-validated with qualitative data.

Quantitative results showed that students reported the largest improvement in scientific thinking
(post-test mean 4.09, improvement 1.13), followed by life concepts (post-test mean 4.33, improvement
1.07), inquiry practice (post-test mean 4.34, improvement 0.91), and attitude responsibility (post-test mean
4.07, improvement 0.74). The overall mean increased from 3.24 to 4.21. Qualitative analyses further
revealed that the continuous activity design centered on the human body systems helped guide students
from local functional understanding to holistic system construction. The combination of experimental
inquiry, model construction, and collaborative creation facilitated the transformation of students’ learning
styles from passive reception to active inquiry, with notable progress in cooperative communication and
scientific expression.

Based on these findings, the study proposes the following pedagogical implications: club curricula
should emphasize the progressive logic among activities to build a sequenced practical system; the
development of attitude responsibility is a long-term process that requires sustained infusion through
explicit and contextualized task design; and individual differences should be addressed by providing

diverse learning pathways. Limitations of this study include a small sample size limiting generalizability, a



single-semester implementation period insufficient to capture long-term changes in competencies such as
attitude responsibility, and a reliance on student self-reports in evaluation, warranting the inclusion of
multiple evaluation sources. Future research may expand the sample, extend the research period, and
further optimize curriculum design and evaluation tools.

In summary, this case study demonstrates that a core-competency-oriented junior high school biology
club curriculum is feasible and yields positive outcomes in compensating for classroom teaching limitations
and promoting students’ multidimensional competency development. This study provides a practical case
and theoretical reference for school-based biology curriculum development and subject-related club activity
design in junior high schools.

Key words:Core Competencies; Junior High School Biology; Club Curriculum; Curriculum Design
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