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[Abstract]

This study aimed to develop basic engineering design subjects for new technology convergence education needed in the 4th
Industrial Revolution era. To this end, we analyzed the existing literature on new technology convergence and basic engineering
design and the needs of instructors, focussing on the topic of “Implementing Al intelligent vehicles,” which converges Artificial
Intelligence (AI) and IoT (Internet of Things), which were the highest priorities among new technologies. We developed a basic
design course together with industry and proposed a plan for efficient class operation. We conducted a satisfaction survey, an open
survey, and a simple pre-post competency evaluation of students who took the previous basic engineering design course. The study
showed that satisfaction was above 4.2 and all six core competencies increased. This study can be used as basic data and an

operation guide for developing and operating new technology convergence engineering basic design courses.
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Table 1. Results of professor survey(3 priorities)

Fehlols

rir

1st 2nd 3r Total

Categories
N % N % N % N %

Future vehicle | 26 | 8.7 | 18 | 6.0 | 25 | 8.4 | 69 |23.1

Eco-friendly | | 55| 49 | 33| 9 | 30|26 |87
smart ships
loT covergency | 64 |21.4| 52 |17.4| 49 |16.4| 165 |55.2
Robot 14 | 47| 20 | 6.7 | 35 |11.7] 69 |23.1
Biohealth 50 [16.7] 30 |10.0] 38 |12.7| 118 |39.5
AviationIT |5 | 4 o | 1 | 03| 8 | 27|12 |40
convergence
Premium 14 | 47| 21 | 70| 13 | 4.3 | 48 |16.1
products
Renewable | o5 | g 4 | 44 |14.7| 36 [12.0| 105 [35.1
energy

Advanced new | o7 |49 4| 47 [15.7| 38 |12.7| 142|475

material

VR/AR 17 | 57| 29 907 21 | 70| 67 |20.4
Next generation | 15 | 4 o | 16 | 5.4 | 15 | 5.0 | 43 [14.4
display

Next generation
semiconductor
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| Literature Study and Expert Review

l

Design and development of AloT New Technology Convergence
Engineering Basic Design Subject

l

| Pre-Competency Test

J

| Course Operation and Results Submission

l

After Course Operation, Satisfaction Survey and
Post-Competency Evaluation

J

Subject Satisfaction Analysis,
Pre-Post Competency Result Analysis

!

Plan for Application of New Technology Convergence Basic
Engineering Design Subject
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Fig. 1. Research procedures
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Table 2. Correlation between subject goals and program program outcomes

No.

Subject goals PO 1 PO2 | PO3

PO4 | PO5 | PO6 | PO7 | PO8 | PO9

PO 10

You can acquire basic knowledge of

programming, Al and loT technologies and
apply them to engineering purposes

Depending on the required problem
requirements, a solution through AloT
technology can be presented

By working together as a team, we can
create technologies that can solve
problems

Major knowledge can be integrated with loT
and artificial intelligence fields

You can use the methods and tools

necessary for project design and
production

E 3. 7|5 8% ‘AloT 7|Z4A unts Zojyg & g
Table 3. Lecture content and method of new technology convergence ‘AloT basic design course’

Week Contents Method
1 Course outline Design guidelines
2 Engineering design guide, basic knowledge -
3 Engineering design process and team building Team assignment, Team activity report
4 Brainstorming for creative problem solving Brainstorming tool
5 loT Practice: Applnventor, Images and sounds and SMS and TTS Practice case
6 loT Practice: Appinventor, Accelerometer and GPS sensor Practice case
7 Midterm assignment Individual assignment project, Online resources
8 loT Practice: Arduino, Microcontroller Practice case, Mid Term Report
9 loT Practice: Arduino, Microcontroller Practice case
10 loT practice: Arduino, Analog data input/output Practice case
11 loT hands—on: Arduino, Motor control Practice case
12 |oT practice: Bluetooth dommunication and application production Guide to final report and presentation form
13 Team project Feedback, submission of team activity report
14 Team project Feedback, submission of team activity report
15 Final report and presentation -
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*These results are Korean student assignments, so Korean is
included.
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Fig. 2. Lecture procedure and output of student project
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Fig. 3. Pre-post competency evaluation results
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Table 4. Satisfaction with the new technology convergence
‘AloT basic design course’

Contents Class Team | Instructor | Total

Caiigriss satisfaction | satisfaction | project | satisfaction | average

Average 4.2 4.2 4.3 4.1 4.2

*These results are Korean student assignments, so Korean is
included.
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