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Abstract

The General Biology Curriculum Standards for Senior High Schools(2017 Edition,2025
Revision)advocates a people - centered educational philosophy,prioritizes the holistic development of
students,underscores the pivotal role of concept teaching in fostering core competencies,and facilitates
students * progression from superficial memorization to deep conceptual understanding and knowledge
transfer competence.The Teaching for Understanding(TfU)framework — comprising generative
topics,understanding goals,understanding performances,and ongoing assessment — requires students to
deepen their conceptual comprehension through autonomous exploration and experiential learning.This
study integrates the TfU framework into biology concept teaching at the senior high school level,with the
aim of developing scientifically sound instructional strategies to enhance students’ cognitive capacity in
conceptual learning.

Research contents: (1)A systematic review of domestic and international literature was conducted to
synthesize the research status,clarify the definitions of “ concept teaching ” and “ TfU instructional
framework ” ,and identify literature review,interview,questionnaire survey,and classroom observation as the
primary research methods,with “ conceptual understanding ” as the central focus.(2)The current state of
senior high school biology instruction was comprehensively investigated via questionnaire surveys and semi
- structured interviews.Grounded in the empirical findings,instructional design principles were
formulated,and concrete lesson plans were developed for biology concept teaching within the TfU
framework.(3)Two parallel classes were selected from four intact classes to receive differential
instruction.Post- intervention assessments were administered using a conceptual learning cognitive ability
questionnaire,a classroom observation rubric,and students’ biology achievement scores.Quantitative data
analysis was subsequently performed using SPSS 27.0.

Results Pretest data revealed no significant between - group difference in students * conceptual
learning cognitive ability(P=0.347).In the posttest,the experimental group exhibited a statistically significant
improvement in conceptual learning cognitive ability relative to the control group(P<0.001),with a mean
increase of 11.95 points.Substantial improvements were specifically observed in thinking
ability(P=0.012;+2.98 points),knowledge application ability(P=0.004;+3.04 points),concept acquisition and
retention(P=0.004;+2.22 points),and concept integration ability(P=0.0035;+3.71 points).Analyses of the
Student Classroom Learning Observation Rubric indicated that,following three months of intervention,the
experimental group showed marked enhancements in classroom participation(+9 points)and learning goal
attainment(+5 points),with an overall total score increase of 15 points.Finally,the experimental group
achieved significantly higher biology achievement scores(P=0.037),outperforming the control group by 4.26
points.

Conclusions(1)Implementing the TfU framework in senior high school biology concept teaching
effectively enhances students ’ thinking,knowledge application,concept acquisition/retention,and concept
integration skills,leading to a prominent overall improvement in their conceptual learning cognitive

capacity.(2)The TfU framework boosts student engagement and goal attainment,promoting the
Il



internalization and systematic construction of biological conceptual knowledge.(3)The TfU framework
supports the diversification of classroom assessment practices.

Key words:high school biology; TfU teaching model;concept teaching
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