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Abstract

Interdisciplinary learning, by integrating knowledge from multiple disciplines, guides students to
conduct inquiry in complex and authentic contexts, serving as an effective approach to developing students'
core competencies. As a key ability required to adapt to future social development, problem-solving ability
is inherently mutually supportive and mutually reinforcing with interdisciplinary learning. Biology, with
both theoretical depth and practical orientation and close relevance to real-world problems, provides a rich
carrier for the implementation of interdisciplinary learning. On this basis, guided by constructivism and
other theories, this study systematically designs and implements interdisciplinary learning in high school
biology teaching, aiming to explore practical pathways and educational effects of improving students'
problem-solving ability.

Firstly, the literature research method is adopted to review relevant domestic and international studies
on interdisciplinary learning models and problem-deconstructing ability, construct a structural model and
evaluation framework of problem-solving ability, and develop a questionnaire and a paper-and-pencil test
instrument accordingly. Secondly, teachers and students of Grade 10 in a senior high school in Shihezi City
are selected as research subjects, and a status quo survey is conducted using the above instruments to
systematically analyze the current development level of students' biological problem-solving ability and its
cultivation status. On this basis, implementation strategies and principles of interdisciplinary learning are
refined in combination with the survey results, and interdisciplinary teaching cases for high school biology
aimed at improving problem-solving ability are designed and implemented, along with corresponding
educational experiments. Finally, multiple methods including questionnaire surveys, paper-and-pencil tests,
and teacher-student interviews are comprehensively used to conduct a multi-dimensional evaluation of the
teaching effects of this interdisciplinary learning model in enhancing students' problem-solving ability.

The survey results show that the overall level of high school students' biological problem-solving
ability needs to be improved. At the attitudinal level, students show weak willingness to explore classroom
problems, struggle to maintain sustained engagement when facing challenges, and tend to rely on teachers
to provide direct answers. At the methodological and strategic level, students tend to have rigid thinking
when dealing with problems, lack diverse problem-solving strategies, and find it difficult to flexibly adjust
solution paths according to contexts. At the level of problem-solving quality, students perform inadequately
in key links such as problem representation, scheme evaluation, reflective summarization, and knowledge
transfer, with relatively weak comprehensive application ability. Meanwhile, interdisciplinary learning has

not yet been integrated into daily teaching on a regular basis in teaching practice. Most teachers only apply



it in specific occasions such as open classes, lacking systematic curriculum integration. In terms of teaching
evaluation, existing evaluation methods are relatively simplistic, and a targeted assessment system has not
been established, restricting the scientific diagnosis and continuous improvement of students' learning
outcomes.

Experimental research indicates that after participating in interdisciplinary thematic learning, students
in the experimental class have achieved significant improvements in the analytical reasoning and
problem-solving. This demonstrates that interdisciplinary teaching in high school biology can effectively
promote the development of students' in-depth thinking and innovative abilities, help students deepen their
understanding and comprehensive application of biological knowledge, stimulate their interest in the
subject, and thereby enhance their problem-solving ability. Further interview survey results also support
this conclusion. Student feedback reveals that the interdisciplinary learning model facilitates understanding
of the essence of knowledge and strengthens the awareness of horizontal connection and integration among
different disciplines.

In summary, the overall level of high school students' problem-solving ability is insufficient. The
interdisciplinary teaching model constructed in this study conforms to the disciplinary characteristics of
biology and can systematically cultivate students' problem-solving ability. This teaching approach not only
helps improve students' learning attitudes and enhance their knowledge transfer and comprehensive
application abilities, but also elevates their thinking quality in problem-solving, thus promoting the overall
improvement of academic performance in biology. Based on the above findings, it is recommended that,
where conditions permit, the regular implementation of interdisciplinary learning in high school biology
teaching be actively promoted to more continuously and systematically foster the all-round development of
students' core competencies.

Key words: problem-solving ability; interdisciplinary learning; high school biology; practical research;

core competencies
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