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Abstract: The traditional microcontroller course design needs to be completed within 1-2 weeks, and students have difficulty
completing high-quality course design within such a short time. To address this problem, this paper analyzes problem-solving
approaches based on the TRIZ Nine-Screen Method, and then a function model be constructed to presents the issue points. In
response to these key issue points, strategies of content pre-arrangement and competition-based evaluation have been formulated.
Applying these strategies can effectively enhance the quality of course design and the objectivity of grade evaluation, thereby
significantly improving students’ practical abilities in utilizing microcontrollers.
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1. The main problems existing in the current course design

The microcontroller course design is a fundamental technical course for engineering majors in college, and the main purpose
of this course design is the future applying, so the study of this course design lays a solid theoretical and practical foundation for
students’ future practical applications. The microcontroller course design serves as such a crucial bridge between theory and practical
application. Therefore, the content, promotion methods, and assessment forms of microcontroller course design are particularly
important!'2,

The assessment method primarily faces the following issues: (1) Most of the course design projects are software simulation-
based, where students primarily design using simulation software on computers. This certainly exercises their software design
and simulation debugging skills, but students’ perception and experience of actual hardware are nearly nonexistent. (2) There is a
discrepancy between the quality of the course design reports and the actual workload involved. Students who perform well in practical
work may not necessarily write good reports, while those whose practical work is lacking may produce slightly better reports. (3)
Conducting defenses based on paper reports also naturally has its inevitable limitations, making it difficult to effectively distinguish
between students’ performance. (4) The grades only reflect students’ software simulation abilities, and there is still a significant gap
between this and their ability to apply microcontrollers in practical scenarios?#.

This paper analyzes the problems existing in the assessment method using the Nine-Screen Diagram!® and Function Model tools
of TRIZ ®(Theory of Inventive Problem Solving), fully utilizing resources both within and outside the current system to sort through

and solve the problems, and aiming to find solutions with a higher level of ideality.

2. Solution Approach and Resource Analysis Based on the Nine-Screen Diagram
Addressing the issue of slightly low objectivity in the evaluation of microcontroller course design assessment results, the Nine-
Screen Diagram is applied for preliminary problem analysis to seek new perspectives. The system is composed of multiple subsystems,
including course design projects, students, teachers, reports, etc. From the perspective of the college as the super-system, the grades
of course design are the focus of the entire system. However, if we consider the future development of students, when students enter

the workforce in the future, they will need not only grades but also strong practical skills. Therefore, looking back, can the goals of
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the system be more focused on the cultivation and improvement of practical skills? What resources within the system, sub-system
and super-system can be utilized to achieve this goal? There are many microcontroller competitions within the college and many

intelligent hardware devices outside the college, can these resources be integrated to achieve the goal?

3. Function model of the system
Addressing the issue of slightly low objectivity in the evaluation of microcontroller course design assessment results, a function
model of the system as shown in Figurel. This diagram clarifies the strategy of using competitions as a substitute for evaluation and

assesses practical abilities.
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Figure 1. function model of the system

Firstly, traditional software simulation projects are replaced with actual hardware and software projects (such as intelligent
vehicles), these can make the hardware and software design, debugging, and operational results intuitive and visible. This not only
enhances students’ learning enthusiasm but also makes the evaluation of actual operational effects more objective.

Secondly, simple oral defenses are replaced with group competition assessment methods. Oral defenses are more focused on
theoretical discussions and exchanges, which can be difficult to effectively verify in a short period of time. In contrast, the results
of group competitions, such as who finishes first and who achieves the best performance are intuitive and visible, reducing scoring
controversies and better motivating students to thoroughly grasp theoretical knowledge and practice.

Lastly, the content of the course report must be consistent with the content and results presented during the competition. Students
cannot fill in content in the report that was not actually accomplished to maintain consistency between the two and enhance the

fairness of course grade scoring and practical ability evaluation.

4. The strategy of Using Competitions to Replace Traditional Evaluation

The implementation stage of course design is the focus of the overall assessment, accounting for 80% of the score. Figure 2
shows the strategy of using competitions to replace traditional evaluation. Considering the varying levels of students, setting the
assessment too easy or too difficult can comprehensively affect its difficulty, fairness, and balance. In this paper, the difficulty level of
project assessment is changed from a single fixed mode to a three-tiered mode with difficulty coefficients of 1, 2, and 3, corresponding
to the completion of basic functional modules, extended functional modules, and challenging functional modules. However, the

transition between these three tiers is not abrupt or vastly different in terms of question types. Instead, they represent a gradual increase
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Figure 2. the strategy of using competitions to replace traditional evaluation

- 44 - Advances in Higher Education



in difficulty, meaning that each increase in difficulty builds upon the previous level, avoiding disputes and unfairness caused by
excessive differences in project content.

5. Summary

For the objective limitation of limited time in the traditional course design, this paper addresses the issue of how to ensure and
further improve the quality of the course design. It proposes a new solution, which is to comprehensively apply a strategy of advancing
in sync with theoretical classes before the implementation of the course design and a strategy of using competitions as a substitute for
evaluation during the implementation stage. This approach enhances the workload and quality of the course design content, it not only
improves the objectivity of grade assessment, but also boosts students’ ability to practically apply microcontrollers.
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