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Abstract This study examined the elementary school teachers' stages of concern and level of use of
mathematics Al teaching support system. For this purpose, 266 survey responses were collected from
elementary school teachers in South Korea, and the data were analyzed using the Concerns-Based
Adoption Model. The elementary school teachers' stages of concern in school and Al class support
systems showed the highest at level 0 (Awareness), the lowest at level 4 (cooperation), and an upward
trend that increased again at levels 5 and 6. The stages of concern of elementary school teachers in the
Al class support system differed significantly according to the teacher's position, Al training, and Al class
application. The implementation level of elementary school teachers for the Al teaching support system

in mathematics was at the level of non-users who did not implement the Al teaching support system.

Keywords : Elementary Math, Artificial Intelligence, Al Class Support System, Concerns-Based Adoption
Model(CBAM), Elementary School Teacher
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Table 1. Mathematics Artificial Intelligence Platform

Platform Supplier
Khan Academy Khan Academy
ALEKS MGraw-Hill Education
Oversea Squirrel Al YiXue Education
Knewton(Alta) Wiley
Century Century
Smart All Al Math Woongjin
Classting Al Math Classting
Domestic Dr. Math Chunjae Education
Mata MATH VITRUV
Botami TIME Education
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Analysis Results Content

Fig. 1. Al Analysis and Feedback Process
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E(expert module), WHE(tutorial module), k<5
A} BE(student module), IE|HO]A

module)Z 4= o] 3t

HE(interface

expert module
‘area content/knowledge base
'problem sclver:criteria

tutorial module
*teaching strategy knowledge base
+Diagnestic Rules
*Prescription Rules

interface module

‘presantation language constructor
dnput interpreter

student module
*arror/defect/Learning Requiremerts List
*Knowledge state and learner
+individual differsnce variable

Fig. 2. Intelligent Tutoring System
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Table 2. Stage of Concerns

Question content detail
0 Shows no particular interest in
Unrelated . 1o pa
Awareness | innovation It's a step.
1 Want to know information about the
Imformational | innovation plan itself
Self About the impact of innovations on
2 teachers themselves show interest.
Personal | Your role, rewards, needs Interested in
decisions, responsibilities, etc.all.
About the processes and tasks in
3 which school innovations are used
Task shows focused attention and resources
Management . . . .
for this shows interest in using
information.
4 How innovation affects students shows
Consequence| interest in whether it will hit.
5 Collaborating with other teachers as
. innovations are implemented and
Collaboration . . . .
Impact shows interest in making adjustments.
Revise or renew existing school
6 innovation plans deep dive into
Refocusing | exploring alternative innovations that
have been proposed shows interest.
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Table 3. Summary of Participant Demographic

(n=266)
Category n %
Male 29 10.9
Gender

Female 237 89.1
Seoul 172 64.7

Work Place
Other than Seoul 94 35.3
Director Teacher 91 34.2

Position

General Teacher 175 65.8
Academic Bachelor's Drgree 157 59.0
Degree Master or Above 109 41.0
10-years below 52 19.5

Teacher’s
Career Year 11~20-years 117 44.0
20-years or Above 97 36.0
1~2nd Grade 97 35.9
 Grade 3~4th Grade 106 38.0

in Charge
5~6th Grade 68 25.6
Al Training Yes 93 35.0
Experience No 173 65.0
Al User Yes 114 42.9
Experience No 152 57.1
Al System Knock-Knock System 47 17.7
(Includes Classting Al 18 6.8
Duplicates) Smart All Al 7 26

3.2 GAEEET
2 AFoA ARgsE IHE SHEFE Halldd
Hord[19,2017} 7Hdtst AT HEX|(SoCQ: Stages
of Concerns Questionnaire) & 3582 WS35t
A7 B HE5S 75_'74 Al ’\O‘X]%/‘]QE-!]QE il
Foto] oIt &

Cronbach’ %2 .9162i H—E]-‘;lﬂ}.

Table 4. Composition of SoCQ]

Category Question content Numb?r of
questions

Unrelated 0 Awareness 3,12,21,23,30

_ 1 Imformational 6,14,15,26,35

Stage Self 2 Personal 7.13,17,28,33

of Task 3 Management 4,8,16,25,34

Concerns 4 Consequence 1,11,19,24,32

Impact 5 Collaboration 5,10,18,27,29

6 Refocusing 2, 9,20,22,31

CBAM2 =8} AdY =F(Levels of Use)/Nd<
AXNSHL Y=, AT AFE W AF, A
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Table 5. Level in Use

Measuring Items Item
Level in Use 0 Nonuse
Nonuser Level in Usel Orientation
Level in Use 1T Preparation
L?VSI Level in Use 1M Mechanical Use
I}Ze Level in Use VA Routine 6
User Level in Use IVB Refinement
Level in Use V Integration
Level in Use VI Renewal
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Table 6. Stage of Concerns & Relative Intensity

Stage of Concerns n % RelatiYe
Intensity
Unrelated 0 Awareness 160 60.2 97
1 Imformational 35 13.2 84
Self
2 Personal 18 6.8 78
Task 3 Management 8 3.0 77
4 Consequence 6 2.3 48
Impact 5  Collaboration 4 1.5 64
6 Refocusing 35 13.2 73
100
0 \\
. \ o
&0 \ //
50 -
10
> @ @ & & &
nv‘é& & L R
o & & & ®

Fig. 3. Teacher’s Stage of Concerns Profile
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Table 7. Stage of Concerns by Personal Backgrouzrg; Table 9. Innovation Configuration (1=266)
n=
Result ! z 3 4
Category [Unrelated| Self [Task |Impact 2 Not
X Category Accep- Un-
172 Ideal table Accept- applied (D)
Work Seoul 64.7) 104(39.1)32(12.0)|2(0.8)|34(12.8) 8.278 able
Space ) 94 (.041)* Motivation for
Province 56(21.1) | 21(7.9) [6(2.3)| 11(4.1) . 91 34 49 99 1.43
o Poeationdl @33 (259 (79 663 (.29
~10years 30(11.3) [ 12(4.5) [1(0.4)] 9G.4)
19.5 Establishment of 89 4 7 133 267
Teach 117 9.399 i ’
Career | 2% (44,0)| 78299 | 1868 |623)] 156.6)| (1) fducational 36 16D (26 @87 (130
97 .
20years~ (36.5) 52(19.5) | 23(8.6) |1(0.4)| 21(7.9) Lea;x;zr é\giysw o1 3 14 135 129
1~20d | 30 | 51192 | 260.8) {10.4)] 197.1) Composition 033 12D (5D (@95 (130
Grade i |19 [ oomo | 166.0 14 13.159 Planning and
Ch;nrge 3~4th | 300) 0(22.6) | 16(6.0) |4(1.5)[ 21(7.9) (041" Iﬁbm?tmo% 100 . 0 6 "
0. eaching an
5~6th (26586) 49(18.4) | 11(4.1) (3(1.1)| 5(1.9) Learning (36.6) 3.0 (3.7) @62 (139
9é Activities
Al Yes (4.7) 48(18.0) [27(10.2)[2(0.8)|37(13.9) 41.731 Selection of
Training 173 (.000)* Learning 74 49 29 121 1.28
No 1653 112(42.1)| 2609.8) (6(2.3)| 8B3.0) Materials and ~ (27.1) (1790  (10.6)  (443) (1.27)
Al U Y 114 48(18.0) |27(10.2)|2(0.8)|37(13.9) Media
Exper, @297 I | 34.000 Teaching and 107 24 13 129 140
tence No (517521) 112642.1)| 260.8) [62.3)| 86.0) (.000) Learning Content (39.2) (8.8) 4.8) 47.3)  (1.40)
Teaching and o, 2 7 133126
Nahen® o (333) (81 (99 @87 (139
SIA|AEIO CHEH Alsaz e
43 A l - 2oTT Educational 44 53 46(16.8) 130 1.04(
EEj*}Q AI_T_%X]Q__]A]/\EEI] ] ot %:_153*:1‘01] fq— Assessment (16.1) (19.4) ’ 47.6) 132
£ &4 a1, HAREA 94 A%5E 0 9AE 61.7%
2 7 A YEta, 7148 A8 10.2%, st 5 AIFARA LA A O] thgh 71 v HQlE AgeE
& 9.4%, DT 6.4%, B 5.3%, B4, Fu7t 7P @ X}O] Table 103} 2t} A3PpEoA WA A4 o
A hebdteh B AL AEOIN FAOZ Sof3t Aol et
G AL GSE 47 B AP} ol AT R A
29
Table 8. Teacher’s Level in Use (n=266) PrES 7L U= ACE YERTE WA AT A8
Level in Use n % ﬁ%]oﬂ}\«] Al H& AES 7]'X] J_-Tl*]'ﬂ' —U—‘ﬂi‘-“]';g ch A
Level in Use 0 Nonuse 164 | 61.7 HholA Al A& AFE 712 AP} Al B A& AR T
Nonuser Level in Usel Orientation 17 6.4 =2 N*ﬂ/\z S 7]— ] _E_ 7—] =2 q—E]—bH:]-
Level in Use 1I Preparation 2 0.8
Level in Use II Mechanical Use | 27 | 10.2
Level in Use IVA Routine 11 4.1 wo| ol H=
User Level in Use VB Refinement 25 9.4 5 '—_I x 2
Level in Use V Integration 14 5.3
Level in Use VI Renewal 6 2.3 = (ﬁ?'oﬂﬁ’é 6—!’ 37,]- AIAMX] o ] = 5E 5
ShE o gt 25 uAte] BT APeES T
BRSO ASGARAAT] thet Aaee wpp  SEPBEYE Fo) Busigl & A9 Ak o
O3 7H
874 BV 1837(68.70°10, AFgA 5F AP gy B AT
BQ13WE Uetth 25aAe] AleAaage) BV SRR AR AR e 25l
THEE 0FAFEIAN7 AHHo g 7P 22 50
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Table 10. Implementation Level for each Curriculum Component (n=266)
Education Teacher’s Career Al Training Al User
Bachelor’ ~10 ~20- 20~
Category Zgrgereoer S Master (};ars (gf)ears (}; sars Yes No Yes No
n 157 109 52 117 97 92 173 114 152
Motivation for M 1.40 1.44 1.35 1.41 1.46 L1l | 19 | 220 | .83
Educational (SD) (1.27) (1.30) (1.26) (1.26) 131D | (1.18) | (1.25) | (1.08) | (1.09)
Planning t/F -.244 145 (Obya) -5.550* 10.205*
Establishment of M 1.29 1.35 1.27 1.30 1.35 1.03 1.84 1.98 .81
Educational (SD) (1.33) (1.41) (1.31) (1.39) (1.36) (132 | 127 | a2 | (.24
Plan t/F -.365 069 (c>bya) -4.865* 7.701*
Learner Analysis M 1.28 1.27 133 1.23 1.30 102 | 131 | 192 | .79
and (SD) (1.36) (1.37) (1.35) (1.36) 1.38) | (131 | (1.34) | (1.24) | (1.24)
Class Composition t/F .898 113 (a>c)b) -4.301* 7.338*
Planning and M 1.44 1.32 1.42 1.35 1.42 1.10 1.92 2.11 .85
Implementation (SD) (1.37) (1.38) 1.31) (1.41) (1.38) (1.33) | 1.34 | (1.2 | (1.24)
of Teaching and
Learning Activities | /F 741 090 (a=c, abb ) -4.841* 8.339*
Selection of M 1.25 1.28 1.35 1.20 1.29 99 | 175 | 184 | .82
Learning (SD) (1.23) 1.32) 1.18) (1.28) 1.31) (1.21) | 1.23) | 1.13) | (1.19)
Materials and Media | ¢/p -.169 .288 (2>c)b) -4.795* 7.090*
) M 1.35 1.39 1.44 1.33 1.43 1.08 1.75 2.16 .82
Teaching and (SD) (1.39) (1.42) (1.39) (1.40) 14D | (134 | 132 | 122 | (1.29)
Learning Content
t/F -.567 .176(aycyb) -5.179* 8.781*
) M 1.18 1.33 1.21 1.31 1.19 .97 1.75 1.97 .70
Teaching and (SD) (1.32) (1.40) 1.27) (1.41) (1.32) (1.30) | 1.29) | (1.23) | (1.16)
Learning Methods
t/F -.863 234 (bYac) -4.671* 8.527*

) M .95 1.13 1.06 1.03 1.00 .80 1.43 1.52 .65
Educational (SD) (1.10) 1.17) 1.17) 1.15) (1.10) | (1.06) | (1.16) | (1.04) | (1.06)
Assessment

t/F -1.265 .044 (@)b)c) -4.309* 6.639*
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