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Project-based Embedded System Education Using Arduino
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Abstract

In this paper, we propose a project-based learning using Arduino as an example of embedded system class in
engineering students. By introducing these Project-Based Learning(PBL) into engineering education, students became
able to actualize individual theories that they had learned through their major curriculum and they were given the
experience to build up their field work ability by participating in the whole project development process. We
conducted a questionnaire survey to investigate the education effect of PBL before and after class and the results
were analyzed using SPSS statistical program. Since PBL is mainly operated by a team system, communication skills
and teamwork within the organization can be improved through interactions among the members. All of the materials
produced during the course of the project could be used to make portfolio of students, which could be of great help

to data for employment activities after graduation.
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Table 1. Specification of Arduino UNO

Item Spec
Microcontroller ATmega328
Operating Voltage 5V

Input voltage

7-12V Recommended

Digital /O Pins 14 (6 PWM Output)
Analog Input Pins 6
Flash Memory 32KB
SRAM 2KB (ATmega328)
EEPROM 1KB (ATmega328)
Clock Speed 16MHz
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Table 4. Analysis of survey result

Standard
ltems for survey When N Average Deviation t p
Before 52 2.8077 0.65794
Interest ind t d -5.659 0.000
nterest inducement degree Ator o A5 6013
Before 52 3.0385 0.65564 "
isfacti ith ¢l =3.117 .
Satisfaction with class Aer o 34123 060758 3 0.003
! Before 52 3.0385 0.59282
Understanding of contents of class Aior 0 34615 0508383 3.933 0.000
Before 52 3.1731 0.58481 "
C trati the ¢l -3503 0.001
oncentration on the class Ator o 50D 060050
Appropriateness of contents and pace Before 52 32115 057177 -1.906 0.062
of class After 52 34231 0.49887 ' '
Is it more effective than lecture-based Before 52 3.3077 0.57866 360 0.001"
class After 52 3.7885 0.69555 ' '

i i indivi Bef 52 3.2500 051924
Is it more effective than individual efore 4186 0,000
learning After 52 3.7308 0.59788
s it helpful in improving self-directed Before 52 3.36%4 048624 2153 0066
learning ability After 5 36154 0.52966 ' '

Before 52 31154 0.58255
Is it helpful in i i tical skill -6.128 0.000
s it helpful in improving practical skills Ator = 2051 8153
Before 52 34231 0.49887 "
Is it helpful to prepare for employment -2.755 0.008
P o prep by After 5 37308 | 056414

'P<0.05, "P<0.01, "P<0.001
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