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Abstract

In order to pursue excellence and innovations in engineering education, 9 teachers of
the Department of Electrical Engineering with help from experts of the Education
Development Center, National Taiwan University, have initiated two courses since fall
semester 2017: “Creative Cornerstone Course Design for ICT and Engineering Education”
and “Cornerstone EECS Design and Implementation.” The former is for the upper division
and graduate students, where students Co-Design and Evaluate (CoDE) with professors the
courseware to be used by the latter and students are cultivated to be the latter's teaching
assistants at the same time. The latter is targeted to stimulate freshman students’ interest in
EECS problems, to motivate freshmen to initiate explorations by themselves, and empower
them with some basic engineering capacity. The two courses have now gone into 2™ round
in the academic year of 2018 -2019.

Based on the foundation laid in the two academic years of 2017-2019, this proposed
project will be focused on enriching the course of “Cornerstone EECS Design and
Implementation” in four folds:

I.  Teaching practice aspect

I.L1  Continue to strengthen the cultivation of freshman students in self-motivated
explorations, problem solving and implementation capability, and teamwork attitude
and skills.

[.2  Complete the VITA loop of cultivating freshman course takers into CoDE designers

and TAs to freshman students in their junior year.

II. Education research aspect

II.1 Track and analyze how taking cornerstone course in freshman year affects studies of
keystone courses in sophomore and junior years .

1.2 Perform survey and analyses of students, TA and faculty members of “Cornerstone
EECS Design and Implementation” in the Spring semester 2020 and feed them back
for innovations and quality improvements of the courses.

Through 108-1 "Introduction to Creative Electricity Engineering Education Design",
teachers and students co-created the teaching material design and teaching guidance
operation methods to strengthen the efforts, 108-2 course in the teaching design and group
learning activities operation of the refined practices are as follows:

- Unit workshop (unit workshop) unit content refinement and group designated questions
display in advance, increase the time for self-selected questions to think, try, and
explore.

- Strengthening the course grading mechanism: changing from a passing system to a
ranking system, designing rubrics to fully inform students in advance, and incorporate

group work record books and self-selected topics into the grading.
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The teaching team will review the work records of the group according to rubric every
week, and provide immediate explanations or suggestions on professional content.
Implementation of i) pre- and post-test and statistical analysis of students' course
learning self-assessment, ii) observation, recording and analysis of the interaction
model between teachers and students in the classroom, and comparing the teaching
structure and student group behavior pattern, iii) the overall learning perception
questionnaire survey of the first-year students in the electrical engineering department
Compare with the analysis the differences that students have after taking classes.

The instructor group reviewed and self-reflected on the learning effectiveness of the

students of the 108-2 course. They generally believed that the above improvement

measures were effective, the students' learning attitude was more active, the completion of

the course requirements was higher than that of the 107-2 semester, the implementation of

the quality of the group's thematic results and the team division are also better. But there

are still many areas that need to be continuously improved. The teaching team put forward

some suggestions on CoDE and VITA loops for the opening of the 109 academic year.

1.

The two courses of 109-1 and 109-2 are both communicated with students at the
beginning of the semester to write the purpose, function, writing focus and grading
standards of the group work record book, and in the 109-1 teacher-student co-creation,
let the seniors study Class students use actual experience and design grading criteria that

are more in line with professional learning.

. Consider reducing the difficulty and time required for the specified questions to increase

the practical time for group class discussions of self-selected topics, so that students

have more room for experimentation and imagination.

. Strengthen the guidance of classroom group cooperation and interaction TBL&PBL

learning. In the 109-1 course, we should strengthen the training of TA work roles and

group guidance skills.

. In order to make the freshman course teaching assistant group more efficient and more

effective. Before the start of the class, first clarify the expected job duties of the teaching
assistants and the timing of assisting students with the teaching assistants, and be
familiar with the content of the teaching materials and practical skills of the designated

topics.

Keywords: EECS Cornerstone Course, Engineering  Design and Implementation,

Vertically Integrated Cultivation of Teaching Assistant, Loop of Improvements
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