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The Effect of Activities using Hands-on Robots on
Logic-Mathematical Knowledge and
Creative Problem-Solving Ability of Young Children
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Robots are used in early childhood education as a new instructional media, and educational
activities using robots have been increased. So the purpose of this study is to investigate the effect of
educational activities using hands-on robots on logic-mathematical knowledge and creative problem-
solving ability of young children. The total number of subjects was 43, and they were all five-year-old
children. The experimental group and control group did activities with hands-on robots and general free
activities, respectively. Results using ANCONA have shown that the activities with hands-on robots
positively affected logic-mathematical knowledge and creative problem-solving ability of young
children. These meaningful results have shown the possibility of early childhood educational use as the
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effectiveness of hands-on robots has come out.

Early Childhood Education, Hands-on Robots, Logic-Mathematical Knowledge, Creative

Problem Solving Ability, Instructional Media
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Table 1. Participants

. Mean of
Group N Boy Girl months
Experimental group| 20 12 8 75.45
Control group 23 14 9 75.47
Total 43 26 17 75.46
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Table 2. Courses using hand-on robots
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Level |Lesson| Robot Educational Objectives Level content
- Knowing that a robot is also useful for human. - Using blocks, put together a robot based on an
1 Robot |- Expressing robots that children want to make in| assembly drawing.
creative ways. - Simple motions and creative modification are
Mak - Exploring the types and characteristics of hand-on possible using a battery, motor, wheels and two
e . ; .
2 a robot robots and discussing how to use them safely. light sensors.
- Putting together robots in creative ways. 's’/"“ N P \
Level - Exploring the battery that can easily be found around o
1 3 Giraffe | children. b Q
robot | - Putting together robots and choose where to put LED s
sensors on their own.
4 |Fire truck1 | - Knowing that a motor moves wheels. @
- Conducting that wheel and LED light work when
5 |Firetruck2| energy is transferred by using batteries.
- Putting them together experiencing various directions,
6 Beetle | Knowing that CPU functions as a human brain. such as up, down, right, left, front and backside.
Level robotl | _ Be able to input the desired data through CPU to| - Color change and creative motions of a robot are
5 move a robot possible using battery, light sensor, and CPU
Beetle | - Be able to know the function of LED sensors and run
7 robot2 a beetle robot. 5 @ @ @
- Download activities are possible with various
sensors and input blocks.
- Knowing the function of the coding block and coding| - Expand creative activities, and active interaction
Level g Tractor] board, and being able to input the desired data. between young children is possible.
3 - Coding the motion of the tractor creatively and moving
it. =
[ A ® top o
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- Awareness of hands-on robots
- Use various educational materials to get the
children to interest.

Problem
comprehension

!

- Idea generation for hands-on robots activity.
- Suggestion of various ways for problem solving.

Idea generation

- Finding ways for problem solving during putting
Plans together hands-on robots.

for the acts - Prediction of the result of the chosen solutions.

- Reconstruction of the activity, and a game activity.

- Finding the identical or different points from
others’ hands-on robots.
- Finding connected activities with another area

Evaluation

Fig. 1. Activity stages of hands-on robots
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Table 3. Activity program teaching method example

Robot Fire truck 2

Lesson Lesson5

Objectives

- Being interested in the batteries.

- Moving the motor using the batteries.

- Decorate a fire truck with a blue and orange LED.
- Make a fire truck and move wheels.

Method

CPS

Contents

Introduction

Problem
comprehension

1. Being interested in the batteries.
T: What do we eat every day to move and think?
T: What does a robot need to move like a human?

Idea generation

1. Moving the motor using the batteries.
T: What does the motor make rotated?
T: What do we need to move the wheels of the motor?

1. Making a fire truck using various robot components.
- Connect the orange and blue line to the battery.

Learning Plans for the
Activity acts

- Connect the line of the motor attached with the wheels to the battery.
- Suggest an idea when the fire truck moves oppositely.

T: Why do wheels move oppositely?
T: Why don’t we connect the line connected to the motor in other ways?
2. Naming the fire truck made by each child remembering how the fire truck works.

(In order to move forward, the motor of left and right wheels should be connected to A and B,
respectively. If they are connected oppositely, the robot will move oppositely. So have the
children solve the problems on their own if the robot moves wrongly.)

Closing Evaluation

1. Talk about fun and difficult things

Fig. 2. Students’ activity and final works
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Table 4. The effect on logic-mathematical knowledge

Pretest Posttest  |Adjusted mean
Group
M SD M SD M SE
Experimental | 13 46 | 464 | 40 | 463 | 052
group
Control group | 4.08 37 | 440 | 24 | 442 | .049
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Table 5. Covariance Analysis for logic-mathematical knowledge
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Table 6. The effect on creative problem solving ability
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Total 4.94 42

E3 AR BNE AAT T AP el

Soba A AT FAYRY el ety A4 vmg
A1} EAF o2 o3t o]z} YEFHTHF =8.71, p<

S

1). )24 WERE FEO Solo] ea]-4Fhy |4
FAreld FAA QA G117t gtk AMdo] HZ g

.

32 mlo

3.2 Qote| Folx ='I1IoH
WEEE BFo| folo]
A34E Pobn7] 93 A
Afe] B, AFHAS B, BERR
S8 BAT Y Yo Byt

7

gt

Ir

jui) nir
il

o)
=

A folel 1A HOlA BANE
ApRIZIAbell A 2.95, *P@@*Poﬂﬁ 3782 ?‘?}%
AT fote] Foln B
AAlA 2.83, AFFEHAL]A] 2912 fﬂ:

ARG ZAYAL 374, EA|FHTES]
2952 RuEQich 2AE AR Ao)A BAs)2
Ak 71 x}om %leOH Solm ] Sjsto] A

=
T

>

i
©

=]

-

fu

ou i
o mﬁ
offt

lo

o =2 >
%

H

M
do » o O

offt 32
2

o
-
Lo

il

re
-
iy

=

Adjusted
Pretest Posttest
Factors Group mean
M|sp| m|sp| m|sE
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Problem | PEMMEMAt 5 1310311371 |0.74(3.75 | 0.17
group
compre- Control
hension OO 139910.74(2.99 | 0.82 [2.96 | 0.16
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Experimental
2.88(0.47(3.750.76 | 3.74 | 0.14
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eneration 1
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Table 7. Covariance Analysis for creative problem solving ability

Variabl
Factors ariable SS dar MS F
source
Covariate 5.93 1 5.93
Problem | Between- | o, 1 6.51 | 2427"
compre- group
hension Error 10.73 40 0.27
Total 23.17 42
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Between- .
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Total group
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