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Development and Application of STEAM Education
Program Using the Lego Mindstorms Robot

Jae-Hyeok Choi * Ho-Meoyng Choi'* * Jongseok Park!

Gumi-si Seonju High School * !Kyungpook National University

Abstract : STEAM program as integrating Science, Technology, Engineering, Arts, and Mathematics
became essential part of secondary education and software education will be a required subject in
secondary schools. In this study, we propose the application of the Lego mindstorms robotics programs
for the developments of both STEAM and software educational materials. Our program consisting of five
hours of classes is made based on the problem solving strategies. According to students’ impression
obtained after our program had been applied, our program appears to provide students opportunities for
conceiving creative thinking and problem solving strategies. It also shows positive results for the
application to the software and science educations as well as other extracurricular such as after school
programs or programs for gifted students.

keywords : Lego Mindstorms Robot, STEAM program, software educational, after school programs,
programs for gifted students
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Table 1. STEAM Program Using Lego Robotics

STEAM
elements

Class .
Learning contents
hour

Object Build Your First Mobile Robot
1 * Set up my own classification rule for parts T M

Subject + Compare my own classification with that in the manual
« Assemble my own mobile robot and operate it
Object Understand Sensors and Make a Flow Chart
9 * How to connect sensors to robot and operate them? S T M
Subject « What is the scientific principle of sensor? T
» How to make a line follower robot?
Object Make the Robot Measuring the Length of a Tunnel
3 . « Connect sensors and assemble S, T,E, AL M
Subject .
+ Enter program using computer
Object Make a Stair-Climbing Robot or a Robot Carrying Goods

4 + Make a suitable robot S T E A M

Subject * Enter command to robot
* Present scientific principle
. Measure the period of Simple Pendulum or Make your own
Object
Lego Character
5 . I\ﬁaiie a robot suitable for measuring the period of simple S T.E A M
Subject penduium

* Measure the period of simple pendulum
« Make your own robot
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Figure 3. Example of programming using
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Table 2. Student responses to questionnaire
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48 9

Response(person)
Stroy
Question ag:iy Agree Neutral Disagree Average
5) (4) 3) (2) )
1 1 famili ith L 8 ! 2 4.55
am familiar wi ego. . . )
8 (73%)  (9%)  (18%)
9 I have interest in Lego when I see it 7 4 . . . 464
first time. (64%)  (36%) '
5 It is not difficult to make robot in 3 5 2 1 . 391
accordance with the design drawing. (27%) (46%) (18%) (9%) ’
A I understand command base robot 3 8 . 14.97
programming. (27%)  (73%) ’
: The order of algorithm is important 9 1 1 . 473
in the program. (82%) (9%) (9%) ’
I had a «creative thinking in 10 !
6 accomplishing the mission given to (91%) (9%) . 491
me.
I searched for information on the 4 7
7 j[/veb to accomplish the mission given (36%)  (64%) . 4.36
0 me.
It is important to have pre-plan and 6 5
8 -desi i . )
pr.e fje31gr.1 to  accomplish the (55%)  (45%) 4.55
mission given to me.
I tried to resolve the problem when 4 6 !
9 I.failed to accomplish the mission (36%)  (55%) 9%) . . 4.27
given to me.
Using both scientific instrument and 10 1
10 Lego robot.t'ogefher may increase (91%) (9%) . 491
student participation.
1 Lego robot is quite useful in science 7 4 . 464
experiment. (64%)  (36%) ’
12 I made a Lego robot using the idea 3 5 2 1 . 391
of mechanics. (27%)  (46%)  (18%) (9%) ’
13 This class greatly increases my 5 5 1 . 436
interest in robot and science. (45.5%) (45.5%)  (9%) ’
I feel a great sense of s 5 9 1
14 lish t when I t . 4.09
accomplishmen 'w en | present my 46%)  (27%)  (18%) (9%)
output as a movie.
5 We definitely need cooperation and 4 5 1 1 . 4.09
discussion in problem solving. (36%)  (46%) (9%) (9%) '
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