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Abstract: High school physics homework serves as a crucial medium connecting classroom instruction with
after-class consolidation, and its design quality directly influences teaching effectiveness and the cultivation
of students’ core disciplinary competencies. At present, high school physics homework is characterized by
monotonous task types, insufficient hierarchical differentiation, and limited targeting, which constrains the
development of students’ learning initiative and thinking abilities. Based on constructivist learning theory
and multiple intelligences theory, this paper explores specific strategies for optimizing high school physics
homework design from four dimensions: homework objective orientation, task-type innovation, hierarchical
structuring, and evaluation and feedback. Through scientifically designed homework, the study aims to
enhance both the effectiveness and engagement of assignments, thereby supporting students in deepening their
understanding of physics knowledge and improving disciplinary thinking and problem-solving abilities.
Keywords: High school physics; homework design; optimization strategies; core competencies; thinking
cultivation

Introduction cognitive differences and developmental needs. As

igh school physics is a discipline that a result, homework effectiveness is often limited

combines abstract theoretical characteristics and may even lead to learning fatigue and reduced

. . motivation among students. With the continuous
with strong practical relevance. As an

advancement of the core competency—oriented

important extension of the teaching process, after-
class homework undertakes essential functions,
including consolidating knowledge, deepening
understanding, and developing students’ thinking
abilities. Traditional high school physics homework
has predominantly relied on intensive problem-
solving drills, emphasizing knowledge reproduction
and mechanical application while neglecting students’

educational framework, traditional homework models
have become increasingly inadequate in meeting the
developmental demands of contemporary high school
physics education. Therefore, grounded in students’
cognitive patterns and the characteristics of the physics
discipline, exploring scientifically feasible strategies
for optimizing homework design, reconstructing the
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homework system, and achieving precise positioning
and efficient realization of homework functions has
become a critical issue in current high school physics
teaching reform. This endeavor is of great significance
for improving teaching quality and promoting students’
comprehensive development.

1. Current Status and Core Problems of
High School Physics Homework Design

At present, high school physics homework design
generally exhibits a number of pressing problems,
which directly affect the effective functioning of
homework. First, homework objectives are often
ambiguous and primarily focused on knowledge
consolidation, while insufficient attention is given to
the cultivation of core competencies such as thinking
ability and inquiry skills, resulting in weak alignment
with instructional objectives. Second, the structure of
homework tasks is overly single, with an emphasis on
objective question types such as calculation and fill-
in-the-blank items, whereas inquiry-based and open-
ended tasks account for a very small proportion,
making it difficult to stimulate students’ learning
interest and innovative thinking. Third, hierarchical
design is largely absent, as homework content is
typically implemented in a “one-size-fits-all” manner
without adequately considering differences in students’
cognitive levels. Consequently, high-achieving students
often feel insufficiently challenged, while students
with learning difficulties struggle to complete the
tasks. Fourth, evaluation and feedback are delayed
and simplistic, focusing mainly on right-or-wrong
judgments and lacking targeted guidance on problem-
solving approaches and thinking processes, which
hinders the diagnostic and developmental functions
of homework. The existence of these problems
makes it difficult for high school physics homework
to effectively support the development of students’
disciplinary competencies, highlighting the urgent need

for systematic optimization and transformation .

2. Core Principles for Optimizing High
School Physics Homework Design

2.1 Principle of Goal Orientation

Homework design should take the cultivation of core
disciplinary competencies as its central objective,
closely aligning with classroom teaching content and

students’ cognitive development needs to achieve
precise correspondence between homework and
instructional goals. In the design process, the core
functions of homework should be clearly defined, and
different types of assignments—such as knowledge-
consolidation tasks, thinking-development tasks,
and ability-enhancement tasks—should be distinctly
positioned to ensure that each assignment has a clear
directional purpose. For example, homework targeting
conceptual instruction should focus on helping students
deepen their understanding of concepts and clarify
their connotations and extensions. Homework designed
for the teaching of physical laws should emphasize
guiding students to understand the derivation processes
of the laws, master their applicable conditions, and
apply them appropriately, thereby avoiding purposeless
repetitive problem-solving drills.

2.2 Principle of Hierarchy and Differentiation
Students naturally differ in cognitive levels and
learning abilities; therefore, homework design should
fully respect such differences and construct a multi-
tiered homework system to meet the learning needs of
students at different levels. A hierarchical design model
of “basic level-enhancement level-extension level”
can be adopted. At the basic level, homework focuses
on consolidating core knowledge with relatively low
difficulty, ensuring that all students can complete the
tasks and thereby enhancing learning confidence.
At the enhancement level, assignments emphasize
flexible application of knowledge with moderate
difficulty, aiming to guide students toward deeper
understanding and improved problem-solving abilities.
At the extension level, homework highlights the
expansion and innovation of thinking, featuring higher
difficulty to encourage high-achieving students to
engage in in-depth exploration and cultivate innovative
and inquiry-based thinking. Through hierarchical
design, every student can gain a sense of achievement
from homework, thus promoting individualized
development .

2.3 Principle of Diversity and Interest

Monotonous homework formats are likely to induce
learning fatigue; therefore, homework design should
emphasize innovation in task types and forms to
enhance interest and appeal. In terms of task design, it
is essential to move beyond the limitations of traditional
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objective question types and increase the proportion
of inquiry-based, open-ended, and contextualized
tasks. Examples include designing physics inquiry
projects, analyzing physical phenomena in daily
life, and writing reports that organize and synthesize
physics knowledge. Regarding homework formats, a
combination of individual and group assignments, as
well as written tasks and practical or reflective tasks,
can be adopted to enrich the presentation of homework.
Additionally, incorporating materials related to real-
life contexts and technological developments can
make homework content more relevant to students’
lives, thereby stimulating learning interest and inquiry

motivation.

2.4 Principle of Timely and Instructional Feedback
The value of homework lies not only in knowledge
consolidation but also in identifying problems and
guiding learning through evaluation and feedback.
Homework design should therefore simultaneously
consider the construction of evaluation and feedback
mechanisms to ensure both timeliness and instructional
effectiveness. After homework completion, assignments
should be corrected and feedback provided as promptly
as possible to prevent the accumulation of unresolved
problems caused by delayed responses. Feedback
should go beyond simple right-or-wrong judgments
and focus on students’ problem-solving approaches,
thinking processes, and method application. Targeted
guidance should be offered in response to identified
issues, helping students clarify the root causes of errors
and master appropriate problem-solving strategies.
Moreover, students can be encouraged to participate in
self-assessment and peer assessment, thereby fostering
reflective awareness and critical thinking skills and
enhancing the diagnostic and developmental functions
of homework.

3. Specific Strategies for Optimizing High
School Physics Homework Design

3.1 Precisely Defining Homework Objectives and
Strengthening Competency Orientation

Precisely defining homework objectives is the core
prerequisite for optimizing high school physics
homework. Homework design should be guided by
the cultivation of core disciplinary competencies,
reconstructing the homework objective system and

fully integrating key dimensions—such as physical
concepts, scientific thinking, scientific inquiry, and
scientific attitudes and responsibility—throughout the
entire design process. Prior to design, it is necessary
to conduct an in-depth analysis of textbook content
and instructional objectives, clarifying the core
competency development requirements corresponding
to different chapters and knowledge points. These
requirements should serve as anchors for defining
the central objectives of homework, thereby avoiding
inefficiency caused by vague or unfocused goals.
For example, homework related to Newton’s Laws
of Motion should primarily aim to help students
form the physical concept of the unity of motion and
force, while simultaneously cultivating scientific
thinking abilities such as logical reasoning and model
construction. Homework in the electromagnetic
induction module, by contrast, should emphasize
scientific inquiry objectives, guiding students through
problem-based tasks to explore the conditions and
influencing factors of induced current generation,
thereby enhancing inquiry awareness and reasoning
skills. At the same time, a correspondence mechanism
among homework objectives, instructional objectives,
and core competency goals should be established.
Through systematic alignment, this mechanism ensures
precise implementation of all objectives, fundamentally
guaranteeing the relevance and effectiveness of
homework design ©.

3.2 Innovating Homework Task Design and
Enriching Homework Formats

Innovating homework task types and formats is a key
pathway for breaking away from traditional drill-based
models. Homework design should closely reflect the
abstract and practical nature of physics as a discipline,
align with students’ cognitive development patterns,
and construct a diversified and multidimensional
homework system. First, contextualized homework
should be designed by accurately selecting authentic
scenarios from real-life situations and technological
frontiers, naturally embedding physics knowledge into
these contexts. This approach encourages students to
actively apply what they have learned to analyze and
solve practical problems, thereby enhancing knowledge
application abilities. Examples include assignments
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such as “Analyzing the Physical Principles in the
Braking Process of Automobiles” or “Interpreting
Mechanical Problems in Satellite Launches,” which
enable students to directly perceive the practical
value of physics knowledge. Second, inquiry-
based homework should be designed by structuring
investigative pathways around core physics problems.
Students are guided to engage in in-depth exploration
through independent thinking, logical reasoning, and
inductive summarization, thereby cultivating scientific
inquiry skills and innovative thinking. Typical tasks
include “Investigating the Factors Affecting Electrical
Resistance” or “Analyzing the Characteristics of
Different Circuit Connection Methods,” which support
deeper conceptual understanding. Third, integrative
homework should be designed to guide students in
systematically organizing and connecting stage-based
knowledge. Examples include writing a “Conceptual
Overview of Mechanics” or an “Integrated Analysis
of Electromagnetism,” which help students construct
coherent knowledge frameworks and enhance
their abilities in synthesis and generalization. The
coordinated implementation of these three types
of homework tasks can effectively overcome the
limitations of single-mode assignments, enhancing
both the attractiveness and instructional effectiveness
of high school physics homework.

3.3 Implementing Tiered Homework Design to
Address Individual Differences

Based on students’ cognitive levels, learning abilities,
and learning needs, a scientifically structured tiered
homework system should be established. First,
students should be classified through systematic and
evidence-based approaches. By means of classroom
observation, homework feedback, and academic
assessments, teachers can accurately identify students’
learning conditions and categorize them into three
levels: the foundational level, the advanced level,
and the extended level. This stratification should
remain dynamic, allowing for timely adjustment in
accordance with students’ learning progress. Second,
differentiated homework tasks should be designed
for students at different levels. Foundational-level
homework should focus on consolidating core
concepts and basic principles, primarily employing
simple knowledge-application tasks such as fill-in-

the-blank questions, basic calculation problems, and
conceptual discrimination exercises to ensure mastery
of fundamental knowledge. Advanced-level homework
should emphasize flexible application and basic transfer
of knowledge, incorporating contextualized and small-
scale inquiry tasks, including medium-difficulty
calculation problems, situational analysis questions,
and simple inquiry-design tasks, thereby guiding
students toward deeper understanding. Extended-
level homework should prioritize the expansion and
innovation of thinking, featuring open-ended and
integrative tasks such as complex comprehensive
problems, innovative inquiry tasks, and cross-chapter
integrative assignments, encouraging students to
engage in in-depth thinking and creative exploration.
Meanwhile, students should be granted a certain degree
of autonomy in homework selection, allowing them to
choose tasks from different levels according to their
individual circumstances. This approach enhances
learning autonomy and motivation while respecting
individual differences in development /.

3.4 Constructing a Diversified Evaluation
and Feedback System to Enhance Homework
Effectiveness

To fully realize the diagnostic and developmental
functions of homework, the traditional single-
dimensional right-or-wrong evaluation model
should be abandoned in favor of a diversified and
targeted evaluation and feedback system. First, the
evaluation agents should be diversified by integrating
teacher evaluation, student self-assessment, and
peer assessment. Teacher evaluation should focus
on providing precise guidance regarding students’
problem-solving strategies, thinking processes,
and methodological application, offering concrete
improvement suggestions in response to identified
issues. Student self-assessment encourages reflection
on strengths and weaknesses in the learning process,
fostering metacognitive awareness. Peer assessment
promotes idea exchange and mutual learning,
broadening cognitive perspectives and enhancing
critical thinking skills. Second, evaluation content
should be optimized. In addition to correctness
of results, greater emphasis should be placed on
students’ problem-solving approaches, thinking
processes, innovative methods, and learning attitudes.
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Unique perspectives and creative solutions should be
acknowledged and encouraged to stimulate learning
motivation. Third, evaluation methods should be
diversified through the use of written comments, oral
explanations, and group discussions, thereby enhancing
the relevance and effectiveness of feedback. For
example, encouraging comments should be provided
to students with weaker foundations to help build
confidence, while more challenging feedback should
be offered to high-achieving students to prompt deeper
exploration. Furthermore, a homework issue-tracking
mechanism should be established, whereby common
problems identified in assignments are addressed
through focused instruction, and individual difficulties
are resolved through targeted guidance, ensuring timely
and effective problem resolution.

3.5 Strengthening Homework Process Management
and Optimizing Workload

Strengthening homework process management is a
critical component in optimizing students’ workload
and enhancing homework effectiveness. It is essential to
reasonably control the overall quantity and difficulty of
assignments, resolutely avoiding excessive drill-based
practices that trap students in a “sea of exercises,” and
thereby effectively alleviating undue academic burden.
In homework design, the principle of “less but better”
should be strictly upheld. Assignment content should
be carefully selected to ensure that each task is highly
representative and effective, while repetitive and low-
efficiency tasks are thoroughly eliminated. At the same
time, the expected completion time of assignments
should be scientifically estimated in accordance with
students’ learning abilities at different levels, ensuring
that students can complete homework with high quality
within a reasonable time frame, thereby balancing
training effectiveness with learning experience. In
addition, dynamic management of the homework
process should be strengthened. Through diversified
approaches such as classroom questioning and group
discussions, teachers can promptly monitor students’
progress in completing assignments and provide timely
guidance on both common and individual problems
encountered during the process. This support helps
students complete homework smoothly and improve
overall quality. Furthermore, students’ opinions and
suggestions regarding homework design should be

regularly collected, and assignment content and formats
should be adjusted accordingly based on feedback,
thus forming a continuous optimization mechanism for
homework design ',

Conclusion

Optimizing the design of senior high school physics
homework is an important pathway for improving
teaching quality and cultivating students’ core
disciplinary competencies. At present, problems such
as unclear objectives, monotonous task types, and
the lack of hierarchical structure in homework design
restrict the effective functioning of assignments. By
adhering to principles of goal orientation, hierarchy
and differentiation, diversity and interest, as well as
timely and instructional feedback, and by implementing
strategies such as precise goal positioning, innovative
task design, differentiated homework implementation,
the construction of diversified evaluation and feedback
systems, and strengthened homework process
management, a transformational upgrade of senior high
school physics homework can be achieved.

An optimized homework system can better align
with students’ cognitive development patterns and
learning needs, stimulate learning initiative and inquiry
motivation, and support students in deepening their
understanding of physics concepts while enhancing
scientific thinking and problem-solving abilities. In the
future, senior high school physics homework design
should continue to be explored and refined in close
connection with teaching practice, achieving deeper
integration between homework and instruction and
providing robust support for the cultivation of core
disciplinary competencies.
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