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The Effect of the Elementary School ‘Smart Mathematics

Exploration Team’ Support System on Mathematical Academic

Achievement and Mathematical Attitude
Eun Seong Koh" - Kyujung Han”
Gongju National University of Education” + Gongju National University of Education™
Abstract

As COVID-19 began to create discussions on various problems and learning deficits in the educational field, vari—
ous digital teaching and learning methods were suggested as a solution. At this time, the development and interest in
artificial intelligence-based class support systems are increasing. The purpose of this study is to verify the effect of
the artificial intelligence-based math class support system on the mathematical academic achievement and mathemat—
ical attitude of elementary school students in the actual educational field. For this purpose, we designed and devel—-
oped a learning program using the 'Smart Mathematics Exploration Team’, a math class support system, by selecting
and combining the steps according to the purpose of math learning and the purpose of using the artificial intelligence
education system. As a result of conducting and analyzing learning using the "Smart Math Exploration Team” for 24
third-grade elementary school students over 14 weeks, there was a significant improvement in mathematical academic
achievement and all eight sub-factors of mathematical attitudes, such as confidence, interest, purpose, achievement
motivation, attention, self-learning, and learning technology application.

Keywords: Artificial intelligence class support system, math class design using artificial intelligence, smart math

exploration team, mathematical academic achievement, mathematical attitude.
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< Table 1> Subjects of study in experimental and control group

Gender
Male Female total
Experimental group 10 14 24
Control group 13 11 24
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<Table 2> Post-Mathematics Achievement Test Details

level of difficulty
No. Sub-factors med

high . low
ium
1 Calculating Multiplication O
Know how to calculate
2 . O
multiplication
3 Troubleshooting o
Multiplication
4 Compare calculation results O
- Troubleshooting
o Multiplication ©
8 Calculating Divisions @)
9 Compare calculation results O
10 Calculating Multiplication @)
11712 Calculating Divisions @)
13 Compare calculation results O
14 Troubleshooting Division O
15 Calculating Divisions O
16717 Shapes O

180  Troubleshooting fractions @)
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< Table 3> Mathematical attitude test questions and number
of questions

number
Element Subfactors questions of .
number questio
ns
Self-conc Sense of
- 1, 15, 2
ept of the superiority , 15,20 6
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subject Confidence 4, 13, 21
Atitude AWI;::;:E of B0
toward 5, 14, 22
purpose 9
the Motivation for
subject Achievement 6, 10, 18
Learning Concentration 3, 8, 12
habits Active learning 9, 17, 23 9
about the — )
subject Efficient learning 11, 19, 24
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<Table 4> Program Development Phase

A, SRR B8 s Teade Fi 8

$AE] e A S BH) e A 34

sh¢ FYRUE <Table 559 2} Yyt WHAE v

o 5 T FAVIU BEe] Al o] BF
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8

<Table 5> Integrated Model of Teaching and Learning

Step Procedure

-Analysis of curriculum
- Analyzing learners’ perceptions and
actual conditions of mathematical

1 Analysis . . o
v learning, and identifying needs
- Analysis of teaching and learning
environment and suitability
- Setting goals for learning programs
. - Program Design by Unit
2 Design rog?“m emgq e
- Design evaluation plan
- Designing Learning Stages
- Development of teaching and learning
course plans by time
Developm
3 L Development of assessment data
ent . .
Expert review, correction, and
supplementation
Impl t .
pc?men - Implementation of class
ation

- Evaluate learner activity
- Reflow to pre-design phase of the class
- Class evaluation and modification

5 Evaluation

teaching
Unit Learning objectives and learning
model
L You can get(t;re.e digits) x (one D@
Mult igit.
iplic You can get (Dogb.le digit) x D+ 6
. (Double digit).
atio
You can solve problems by
n . s . @+ ®
using multiplication.
You can( get (dogl)'le digits) = D+ @
single digits).
You can get (double digits) + D+ @
9 (single digits) with the rest.
Divi You can get(threg digits) + (one D+ @
sion digit).
You can check whether the
caldcl}llgt.lon is correct ar}d use 1+ ®
vision to solve various
problems.
You can say the components and 3+ @
properties of a circle.
3. You can understand how to draw
Circl | a circle and draw a circle of D+ ®
e various shapes.
You can draw various shapes
using a circle. ©+®
You can represent as a fraction
by comparing it with the total D+ @
4 amount.
Fréc You can repr‘esent various @+ @
tion fractions.
You can compare the sizes of
fractions with the same D+
denominator.
5. You can compare quantity, you @+ @
Qua can tell the units.
ntity | You can estimate and measure D+ ®
and | You can compare the weights and @+ @
wel say the units of weight.
ght | You can estimate and measure D+ ®
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the weight, add and subtract the Likert 5: 5 people/ Likert 4: 5 people

weight. This program effectively used media to
6 You can know Statistical facts 5 improve students’ math academic 1
Ofg by looking at the table and @+ @ . achievement.
ani represent as a table. Likert 5 5 people/ Likert 4: 5 people
atio You can under:s,tand the This program is appropriately organ.ized SO
n of components of g plcture.graph @+ @ 6 that students can self-study on their own. 1
data and represent it as a picture Likert 5 4 people/ Likert 4: 6 people

graph. This program is appropriately organized to

<Integrated teaching and learning model>
(DPrinciple Exploration Learning Model
(@Problem Solving Learning Model
@Conceptual learning model

@ Number Concept Understanding
®BComputational understanding
®Computational Principles Exploratory Type
(@ Conceptual Principle Practice Type
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<Table 6> Content Validation Results for Training Programs

Question content and response results CVR
The overall development direction of this
1 program is appropriately organized. 1
Likert 5: 6 people/ Likert 4: 4 people
The environments to be considered in the
development of this program were analyzed
and reflected.
Likert 5 7 people/ Likert 4: 3 people
The learning content of this program is
3 configured to reach the learning goal. 1
Likert 5. 7 people/ Likert 4: 3 people
This program was composed of the

4 appropriate level of difficulty for third—grade 1
elementary school students to learn..

2

7 arouse students’ interest. 1
Likert 5: 2 people/ Likert 4: 8 people

This program is properly organized to improve
8 students’ confidence. 1
Likert 5: 5 people/ Likert 4: 5 people

This program can be generalized and applied
to actual math education for elementary school

9 students. 1
Likert 5. 5 people/ Likert 4: 5 people
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<Table 7> Pre— and post-test results of academic achieve-
ment in Mathematics

Gr. N M SD t p
Ex. 24 86668 524128
Pre oo o4 soeee8 28215 oo 1
(_Bx 24 BSS 3780 2
POSUTO, T o4 577085 525009 475
A Aol A Ageka EAsEe) B A

ol BB 53 4

Fotha @ % ek
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4.3. ‘TEEHEN 8 50| £8% Bl njXj= g 4.3.2. dgstZa SAstg 7F A AAF Bt
i FEHA B4 sherol £84 HEel oW 3
4.3.1. dEsga SHEE 7F AN HAF 2t < FAEA Loliy] A&l AAIS AHe T} FATH
ey 24 s A4 A A¥stEs $A% 0 AF S8t BE 74 Aok <Table 9>9F 2.
=+ 7F A}A A T AA Ax 3 =8l HE (- ) .
o AR TR AAL Aatel did SRR <Table 9> Results of post-test of mathematical attitude
1

As A between experimental and control classes

<Table 8> Pre-test Results of Mathematical Attitudes

i Element Gr. N M SD t p
Between Experimental and Control Classes 9.416
Sense of Ex. 24 7 2.58620
Element Gr. N M SD t »p superiorit 7 S 01
9.08 Co 2 B osmm M
Sense of  Ex. 24 : 2.66393 y 0. 0 '
. 33
superiori oAl 422 337 11.08
ty Co. 24 " 27962 Confiden % 24 g3 270
7 o 00
. Ex. 24 100 327042 ce Co.  oq 8000 ooaseg
Confiden . 0 .
. 10.2 362 .360
ce Co. 24 2.21613 10.41
917 Ex. 24 ' 314735
Ex. 2 é‘% 361734 Interest 7666 055 .002
Interest 01 342 963 Co. 24 7 3.08808
Co. 24 .7 34300 %
A 106 Awarene  Ex. 24 8'3 2.13621 5
warene . .
Ex. 24 321427 ss of .000
ss of 20 231278 purpose  Co. 24 00D oypgg I
purpose  Co. 24 100 258760 0
rati Motivatio 12.83
on for 083 198 295 n 1or 000
achieve 113 ‘ ‘ achievem Co 2 9.583 296345 o981
ent GO 24 o 2633 ent : 3 :
11.2 12.29
: Ex. 24 2.09511
Concentr Ex. 24 5 1.87083 28 519 Concentr 17 -4, 000
ation 115 e ation . 9.375 593
Co. 0 2.00000 Co. 24 0 2.29957
. Ex. 24 90 31622 10.08
Active “6 5 Aive | BX % g 200811
Learning  Co o BB agp S0P : 000
33 : Learning Co. 2 6.7%08 293566 048
.. Ex. 24 85 2.88926 8.708
ifi‘;ﬁg 357 65 Efficient v A 3 286 o0
Co. 2 86176 3.35788 learning oy 65741 191059 0
Mathem g gy 9 g Mathema g = o) 1084 gy
Attitude 9.80 T Attitude 7953 9
A ARE AT A9 A FE HE BE §) B4 ARE BAY 49 AF £8P nE 8
9 aRlelA 7 Hek 7+ frejugh xpo](p<.05)E Kol A o @ololq BE goluF 2po](p<.05)S Holti
gorme Ak A SASES v Jads T Uk ‘e 28 ghepol FAES] 74
& ATk Lo FAAR] dFS A E AS HAFH
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<Table 10>3} 21}, A Aol FAsels A o HEE 9
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<Table 10> Results of the analysis of the pre— and post-test
differences in mathematical attitudes of the control class

= - 4.3.4. =9 AN-AMTE HAL BX

ement M SD t o _ _

3 9416 L AP A HE APA-ARS AR AolE 4
sense of Bre M g APE 4y 71 sl HeER tA4e ANE dwe o
superiori 715 5 001 S

o Rt 21 (Y 202 <Table 11>} 2h
10.29 <Table 11> Results of the analysis of the pre- and post-test
Confiden Pe 2 17 2.21613 3.49 differences in the mathematical attitude of the experimental
ce 8.000 g 00 class
Post 24 ' 0 2.53669
915 Element N M SD t P
Pre 24 ' 3.43020 Sense of  Pre 24 9.0833  2.66893
Interest 0 140 087 superiori 4 342
. } , :
Post 24 7.6;66 308308 4 ty Post 24 91467 258620 11
10.000
. P A .
Awarene Pre 24 1000 2.58760 Confiden re 2 0 321042 -1
ss of 0 199 029 ce 11.083 093 143
. } , 1L
purpose  Post 24 8'%25 214209 Post 204 2764%
Pre 24 877083 361734
Motivati 11.37 -1
on for Mgy 2633, Interest bt o0 1046 5y ggg O3
achievem 9.583 5 023 I
ent  ToSt 2 g 22630 Awarene Pre % 10'325 soanm
11.50 ss of © o .063
Concentr Pre 24 00 200000 3.21 002 purpose  Post 24 11'358 2.13621 592
ation 9.375 9 ' —
Post 24 0 2.29957 Motivati Pre o 12.208 237705
8533 on for 3 -1. 150
Active Pre 24 3 281172 943 achievem Post % 12.833 173693 061
Learning 6.708 o U ent 5
Post 24 3 2.23566 Pre o 11.250 187083
3166 Concentr 0 -1. 072
Bfficient ¢ A g 3B g 055 awon pog o 12'7291 200511 O°
learning  p o O im0 4 . Pre 2/ 90000 3.16228
7 Active 10,083 -1. 081
Mathema 9.807 Learning Post 2¢ 7 239414 441
tical Pre 24 3 1.21905 146 3
Atﬁcti e 3 5 000 Efficient _Pre % 85000 28%0%6 -2 o
(Overall) Post 24 '1 1.16142 learning  Post 24 87083  2.29326 %6
Mathema  p.. 9, 99919 133843
tical -4, 001
A A5E BN A AT ALA-ANE HAL Attitude  po o 10.815 149039 9526

Aoke p<BrEIlA frelnd due wglom A (Overall) 2
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