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Abstract: This study aims to explore the effectiveness and impact of integrating brain
science and psychology teaching models into the curriculum teaching of software majors in
vocational colleges. Through empirical research, we have verified that the integration of
these two scientific teaching models can significantly enhance students' learning
motivation, participation, and performance. The study emphasizes the application of brain
science such as personalized learning, emotional management, and cognitive load theory,
and combines psychological teaching models such as discovery learning, situational
learning, and collaborative learning, providing innovative perspectives for software major
teaching. The experimental design includes detailed experimental steps, integration of
teaching models, assessment of teaching effectiveness, and collection and analysis of
student feedback. The results show that this integrated model not only promotes in-depth
learning among students but also improves teaching effectiveness, providing practical
guidance for educators and a reference for teaching model innovation in other disciplines
and professional fields.

1. Introduction

The field of education has been continuously exploring how to more effectively facilitate
learning, with brain science and psychology providing a scientific foundation for an in-depth
understanding of the learning process [1]. Brain science, particularly educational neuroscience,
studies how the brain responds to educational experiences, revealing the neural mechanisms of the
learning process. Psychology, on the other hand, focuses on the internal psychological processes of
learners, including cognition, emotion, and motivation. The research findings in these two fields
provide new perspectives and methods for educational practice. In the teaching of software majors
in vocational colleges, traditional teaching models tend to focus on knowledge impartation and skill
training, with less attention to the individual differences and internal motivation of learners. With
the rapid development of information technology and the changing industry demands, students
majoring in software need to possess innovative thinking, problem-solving abilities, and the
capacity for lifelong learning. However, existing teaching models may not fully meet these needs,
leading to challenges for students in the learning process, such as a lack of sufficient practical
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opportunities and difficulty adapting to the rapidly changing technological environment. Integrating
the teaching models of brain science and psychology into the teaching of software majors in
vocational colleges is of great significance [2]. Firstly, it helps to enhance the personalization and
adaptability of teaching to meet the learning styles and needs of different students. Secondly, by
applying these teaching models, it can stimulate students' interest in learning and internal
motivation, promoting the development of in-depth learning and critical thinking. In addition, this
integration may also improve teaching effectiveness, helping students to better master the
knowledge and skills of the software major and laying a solid foundation for their future careers.

2. Literature Review
2.1. Application of Brain Science in Education

The application of brain science in the field of education has been a significant trend in
educational research in recent years. Particularly, educational neuroscience explores how the brain
responds to educational experiences, offering new perspectives for educational practice. For
instance, studies indicate that learning is more effective when the learning environment aligns with
the brain's natural learning patterns. Brain science uncovers the neural mechanisms behind attention,
memory, emotion, and cognition, which can assist educators in devising more potent teaching
strategies.

In educational practice, the application of brain science includes the following aspects:

« Personalized Learning: Utilizing the understanding of brain diversity to provide individualized
learning paths and materials.

« Multisensory Learning: Enhancing the learning experience by combining various sensory
channels such as visual, auditory, and kinesthetic.

« Emotion Management: Recognizing the impact of emotions on learning and creating a positive
emotional learning environment.

« Cognitive Load Theory: Preventing cognitive overload by reasonable arrangement of teaching
content and activities [3].

2.2. Development of Psychological Teaching Models

The development of psychological teaching models has evolved from behaviorism to
cognitivism, and then to constructivism. Early behaviorism emphasized the connection between
stimulus and response, while cognitivism focused on internal psychological processes such as
information processing and knowledge construction. Constructivism further emphasizes learners
constructing knowledge through social interaction and practical activities in real situations.

Characteristics of the development of psychological teaching models include:

« Discovery Learning: Encouraging students to acquire knowledge through exploration and
discovery.

« Situated Learning: Learning in real or simulated situations, emphasizing the application of
knowledge.

« Collaborative Learning: Promoting exchange and intellectual collision among students through
group cooperation.

« Metacognitive Teaching: Cultivating students' self-regulated learning abilities, such as planning,
monitoring, and reflecting.
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2.3. Current Status of Software Major Teaching in Vocational Colleges

Currently, the teaching of software majors in vocational colleges faces multiple challenges. On
one hand, the rapid development of technology requires continuous updates to teaching content to
meet industry demands. On the other hand, the diversity and individual needs of student groups
pose higher requirements for teaching methods. The main existing problems include:

« Outdated Course Content: There is a disconnect between teaching content and industry
practice.

e Monotonous Teaching Methods: Over-reliance on traditional lecture methods, lacking
interaction and practice.

e Insufficient Student Engagement: Students lack initiative and enthusiasm in the learning
process.

« Singular Evaluation System: Evaluation methods overly depend on exam results, neglecting
process evaluation and diversified assessment.

2.4. Integration Research

Research on the integration of brain science and psychological teaching models mainly focuses
on how to apply these theories to teaching design to improve learning efficiency and outcomes.
Studies show that teaching models combining principles of brain science and psychology can:

« Enhance Learning Motivation: Design more attractive teaching activities by understanding
students' internal motivations.

« Optimize the Learning Process: Use principles of brain science to reasonably arrange learning
tasks and reduce cognitive load.

« Promote In-depth Learning: Encourage students to think critically and apply knowledge
through psychological teaching models.

« Personalized Teaching: Provide customized learning support based on individual differences
among students.

These studies provide theoretical support and practical guidance for the teaching reform of
software majors in vocational colleges, helping to achieve innovation and optimization of teaching
models.

3. Theoretical Research
3.1. Principles of Construction

When constructing an integrated teaching model of brain science and psychology, a series of
principles must be followed to ensure the effectiveness and adaptability of the teaching model:

« Student-Centered: The teaching model should be centered on the needs and learning styles of
students, providing personalized learning paths.

 Active Participation: Encourage students to actively participate in the learning process,
enhancing the depth of learning through practical activities and reflection.

« Context Relevance: Connect learning content with students' real life and future professional
environment to enhance the practical significance of learning.

« Cognitive Appropriateness: Consider the cognitive development level of students and design
teaching activities that match their cognitive abilities.

« Emotional Consideration: Recognize the impact of emotions on learning and create a positive
and supportive learning atmosphere.

o Multidisciplinary Integration: Integrate knowledge and skills from different disciplines to
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promote interdisciplinary learning and thinking.

 Technology Integration: Utilize educational technology tools and resources to improve the
interactivity of teaching and learning efficiency.

« Diversified Assessment: Use a variety of assessment methods, including self-assessment, peer
assessment, and process assessment, to comprehensively evaluate students' learning outcomes.

3.2. Perspective from Brain Science

Analyzing the learning process from the perspective of brain science, we can draw the following
insights:

« Attention Allocation: Design teaching activities to attract and maintain students' attention, as
attention is a prerequisite for learning.

o Memory Mechanism: Utilize the encoding, storage, and retrieval processes of memory to
improve memory efficiency through strategies such as repetition and association.

 Neuroplasticity: Recognize the plasticity of the brain and promote the formation and
strengthening of neural connections through appropriate stimulation and practice.

« Cognitive Load Management: Avoid excessive load and reasonably arrange teaching content
and difficulty so that students can learn under optimal load.

« Emotion and Learning: Understand how emotional states affect learning and create a positive
learning mood to improve learning outcomes.

3.3. Perspective from Psychology

When exploring teaching strategies from the perspective of psychology, we can consider:

« Motivation Stimulation: Stimulate students' intrinsic motivation by setting clear goals,
providing meaningful feedback, and rewards.

« Cognitive Strategies: Teach students effective learning strategies, such as information
organization, problem-solving, and critical thinking.

e Social Interaction: Promote social interaction and knowledge sharing through group
discussions, cooperative learning, and role-playing activities.

« Self-Regulation: Cultivate students' self-regulation abilities so that they can independently plan,
monitor, and adjust the learning process.

o Multiple Intelligences: Recognize students' multiple intelligences and design a variety of
teaching activities to meet the needs of different types of intelligence.

3.4. Innovation in Teaching Models

When proposing innovative teaching models and practical methods, the following directions can
be considered:

« Project-Based Learning: Through real-world projects, allow students to learn knowledge and
skills in the process of solving practical problems.

« Flipped Classroom: Use videos and online resources for pre-class learning, and use class time
for discussion, application, and deepening understanding.

« Gamified Learning: Integrate game elements and mechanisms into teaching to improve student
participation and motivation.

« Collaborative Learning Platforms: Use online collaboration tools to promote communication
and cooperation among students.

« Personalized Learning Paths: Provide customized learning resources and activities based on
students' learning progress and style.
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« Reflective Practice: Encourage students to engage in regular reflection to promote
metacognitive abilities and self-improvement.

By integrating these principles, perspectives, and innovative methods, a more effective and
adaptable integrated teaching model can be constructed to meet the needs of students majoring in
software at vocational colleges.

4. Experimental Design
4.1. Experimental Design

The experimental design is a crucial step to ensure the effectiveness and reliability of the study.
Here is a detailed description of the experimental design:

« Definition of Research Questions: Clarify the experiment's aim to explore the impact of the
new teaching model on students' learning motivation and performance.

e Target Group Selection: Determine the participants of the experiment to be software major
students from the 2022 intake.

 Experimental Grouping: Randomly assign 40 students to the experimental and control groups
to ensure the fairness of the experiment.

« Teaching Model Development: Design a new teaching model based on principles of brain
science and psychology, including curriculum content, teaching methods, and assessment strategies.

« Implementation Plan: Develop a detailed teaching plan and schedule, including the sequence of
teaching activities, required resources, and expected milestones.

« Data Collection Methods: Determine the tools and methods to be used for data collection, such
as surveys, observation records, interviews, and academic performance records.

« Experimental Duration: Set the duration of the experiment for one semester, ensuring sufficient
time to observe and evaluate the effects of the teaching model.

« Ethical Considerations: Ensure that the experimental design complies with ethical standards for
educational research, including informed consent and privacy protection for participants.

4.2. Integration of Teaching Models

Integrating the new teaching model into existing courses requires the following steps:

e Curriculum Adjustment: Adjust or redesign the curriculum content according to the new
teaching model, ensuring alignment with learning objectives and student needs.

e Teacher Training: Train teachers to understand the theoretical basis and implementation
methods of the new teaching model.

« Teaching Resource Preparation: Prepare necessary teaching resources, including textbooks,
software tools, and experimental equipment.

« Pilot Implementation: Implement the new teaching model in a small-scale pilot course, collect
feedback, and make adjustments.

« Full-scale Promotion: Gradually extend the new teaching model to more courses and classes
based on the success of the pilot.

« Continuous Improvement: Continuously optimize and adjust the teaching model based on
teaching practices and student feedback.

4.3. Assessment of Teaching Effectiveness

Assessing teaching effectiveness requires a combination of quantitative and qualitative methods:
 Quantitative Assessment: Evaluate students' knowledge acquisition and skill application
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through quantitative indicators such as exam scores and assignment completion.

« Qualitative Assessment: Collect opinions and feelings of students, teachers, and educational
experts through observation records, interviews, and open-ended surveys.

« Process Assessment: Regularly assess during the teaching process to monitor learning progress
and adjust teaching strategies in a timely manner.

« Outcome Assessment: Conduct assessments after the teaching is completed to fully understand
the impact of the teaching model on student learning outcomes.

« Comparative Analysis: Compare the results of the experimental and control groups to evaluate
the effectiveness of the new teaching model.

4.4, Student Feedback

Collecting and analyzing student feedback is an important way to understand the acceptance and
effectiveness of the new teaching model:

« Surveys: Design surveys to collect students' opinions on teaching content, methods, and
effectiveness.

« Interviews: Conduct individual or group interviews to deeply understand students' experiences
and suggestions.

« Focus Groups: Organize focus group discussions to gather collective feedback from students on
the new teaching model.

« Online Platforms: Use online forums or social media platforms to encourage students to share
their thoughts and opinions.

« Feedback Integration: Organize and analyze the collected feedback to identify common themes
and key issues.

« Application of Feedback: Use student feedback to guide the improvement and optimization of
the teaching model.

5. Conclusion

As the field of education continues to evolve, the exploration and innovation of teaching models
have become key to enhancing the quality of education. This study, through empirical research, has
validated the effectiveness of the teaching model that integrates principles of brain science and
psychology in the teaching of software majors in vocational colleges, providing educators with new
perspectives and tools. Education is not merely the transmission of knowledge; it is also a process
of stimulating potential, fostering innovative capabilities, and preparing students to meet the needs
of future society.

The conclusions and recommendations of this study offer practical guidance for the reform of
teaching in software majors at vocational colleges and provide a reference for the innovation of
teaching models in other disciplines and professional fields. Through ongoing research and practice,
education can better adapt to the needs of students, cultivating them to become lifelong learners and
contributors to society.

This study emphasizes that education should be adaptive to the diverse and individual needs of
students, promoting personalized learning experiences that are engaging and effective. The
integration of brain science and psychology in teaching models has demonstrated the potential to
transform traditional educational practices, making them more responsive to the cognitive and
emotional aspects of learning.
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