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[Abstract]

This paper analyzes the level of satisfaction of two groups of teachers who were educated about
artificial intelligence using App Inventor. The participants were 13 pre-service and 9 in-service
elementary school teachers and the data was collected using a questionnaire. As a result of the study,
in-service teachers were all more satisfied than pre-service teachers in terms of interest, difficulty, and
participation in the education. In addition, the questions investigating whether education helped motivate
learning of artificial intelligence and whether there is a willingness to apply it to elementary classes in
the future were also more positive for in-service teachers than for pre-service teachers. In general,
pre-service teachers had somewhat more negative views than in-service teachers, but they were more
positive than in-service teachers in terms of whether the education helped improve their understanding
of artificial intelligence and whether they were willing to participate in additional education. Analysis of
the Mann-Whitney test to see if there was a significant difference in satisfaction between the two
groups showed no significance. This may be because most of the students in the two groups already
had block-type or text-type programming experience, so they were able to participate in the education
without any special resistance or difficulty with App Inventor, resulting in high levels of satisfaction
from both groups. The results of this study can provide basic data for the future development and
operation of programs for artificial intelligence education for both pre-service and in-service elementary

school teachers.
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I. Introduction
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II. Related Works

1. Artificial Intelligence
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2. App Inventor
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III. Research Design

1. Research Subject
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2. Survey Design
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Table 1. Likert-type Questions
No. Questions
1 Did App Inventor's Al features help motivate
learning about the field of artificial intelligence?
Did learning App Inventor's Al features help improve
2 . e .
your understanding of artificial intelligence?
Would you be willing to participate if there are
3 opportunities to learn additional Al features of
App Inventor?
Are you willing to apply App Inventor's Al
4 .
features to elementary education?
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Table 2. Open-ended Questions
No. Questions
What would be the advantages of App Inventor's
1 Al features compared to existing Al education
tools?

What would be the disadvantages of App
Inventor's Al features compared to existing Al
education tools?

N
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Table 3. Al-based App Inventor lecture

No. Al-related lectures using App Inventor

App recognizing various objects
using LookExtension

App recognizing masks

using PersonallmageClassifier

App discriminating facial expressions
using PersonallmageClassifier
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Fig. 1. Example of using PersonallmageClassifier
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IV. Results
1. Analysis of Background Survey
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Table 4. Details of In-service Elementary Teachers(n=9)

Feature Category Number(%)
Male 3 (33.0%)
Gender Female 6 (67.0%)
None 0 (0%)
~ 1 year 0 (0%)
‘é\i"r:ﬁence 1-2 years 0 (0%)
P 2~3 years 1 (11.1%)
3 ~ years 8 (88.9%)
None 2 (22.2%)
. ~ 1 year 1 (11.1%)
g’(\’;’f:;:;”g 1~2 years 3 (33.3%)
P 2-3 years 0 (0%)
3 ~ years 3 (33.3%)
Programming Block-based 6 (85.7%)
Language Text-based 1 (14.3%)
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3(23.1%)
~1(12.5%)
8(61.5%)
2(15.4%) 4(50%)
_3(37.5%)
Text programming language ~ 6 months

Block programming language
m None

m 6~ 12 months
m 12 months ~

(a) (b)
Fig. 2. A survey result of pre—service elementary
teachers' overall programming experience(n=13)
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Fig. 3. A survey result of pre—service elementary
teachers' text programming experience(n=8)
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Fig. 4. A survey result of in—service elementary
teachers' overall programming experience(n=9)
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2. Analysis of Satisfaction Survey
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5.00 462 467 e, aep 78 Facemesh Filter Camera, Rock Paper Scissors
. Tutorial)& AlAlstT Y] QBRI 715 5712
S5 718k AR wjen Al g g v1E0R ¢
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2.00 Table 69} Table 72 o] 2S5 wARe}E X RS WAL
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1.00
Improve your  Improve your  Participate to  Utilize to educate anéq éﬂ% EO:]%E,} _'%_—‘_ 1%— El__'%_ %Lq%q OE']‘%"?_]_
motivationto  understanding learn additional elementary
learn Al of Al Al features students Ther‘apist Bot Tutorial% 7}78— lr'::.'% jo_/]\j_]/_,\_‘?qi }]\jﬁé‘}
B pre-service elementary teachers %%% ?EP _/'}_ 9\119\&1]:’}
M . In-service elementary teachers
Fig. 5. Analysis of responses to the questions in Table 1 Table 6. Top3 projects using Al features that
pre-service elementary teachers want to learn in
A WA W50] QA5 st 571 Hojo] =& the future (n=13)
o ROJLgx| 35 REstg Aolo] ALs) E o]ato] 0]
S A=A, &8 258 0o Agsl & oJgko] 9l Priority Project Num(%)
L2 zmAsH= 28¢ 7 2A 0
‘—K]E" _L}\}o}‘— o Oﬂ}d Oﬂﬂl _u_/\}iq R L} 1 Therapist Bot Tutorial 5(38.5%)
RS ofd|wAte] H9= w50 QIFX]59] oJsfe g 2 Awesome Dancing with Al Tutorial | 4(30.8%)
Aol £-80] E|9=A], &7} 180 A7 o]gfo] 9J=X| 3 Rock Paper Scissors Tutorial 3(23%)
£ RABHE 2P A5 @Al 3REoR e
uch Table 7. Top3 projects using Al features that
‘ } in-service elementary teachers want to learn in the
Table 5 Table 39 7} @5 =0 thste] AN 100 (no9)
Aol golw, dols, Hojze] 89 B2 F I8 — -
s qhof) ©Jo] Q= Alo]} Q] BAG Aujole), £ Lo roject i)
42 2 Se1g0 AqRIgix|o} o]l 03 Tjato 1 Therapist Bot Tutorial 5(55.6%)
= A}o o v a
5 Alolol S8 ABEAY Aert 307 DjRke Facemesh Filter Camera 3(33.3%)
o SskE=
= rtdol B A] Be 50 J8= Rock Paper Scissors Tutorial 1(11.1%)
Mann-Whitney U TestS ARA|5}9iCt B4 ZAup & 7
S Aol EXHAITE AR Felu)d2 glolt. OFx|2ko 2 Table 29] 7iuted A&of tist ALOjAMA}
522, "Al with App Inventor’ ARJE[19]01A] Al o] oo wast Aube chgah e}, QU 9 Q5]
ke A5As FEYE B 671A)(Personal Audio L 7|=9 71Zo| at&stid 0lTAlL WS TR} H|L
Classifier, Voice Calculator Tutorial, Therapist Bot  &}o] A&o]aty Aztsl= Mof st g¥io g “ska A
Tutorial, Awesome Dancing with Al Tutorial, 29 srjZzog btz &0l3 4 9tk= Xo| S|
Table 5. Descriptive statistics
; Pre In Pre ‘ In Pre ‘ In
Al CelER T TR Interest Difficulty Participation
App Inventor
M SD M SD M SD M SD M SD M SD
App recognizing various 492 0.27 489 0.31 3.54 1.01 3.56 1.34 477 0.42 4.89 0.31
objects using Look U-value | Z-score | p-value | U-value | Z-score | p-value | U-value | Z-score | p-value
Extension 56.5 0.1 0.92 555 -0.16 0.86 515 -0.43 0.66
App recognizing masks | 492 | 027 | 478 | 042 | 323 | 097 | 378 | 1.03 | 469 | 061 | 489 | 031
using Personallmage U-value | Z-score | p-value | U-value | Z-score | p-value | U-value | Z-score | p-value
Classifier 50 0.53 0.59 43 10 0.31 51 -0.46 0.63
Aop discriminating facial | 462 | 0.62 | 489 | 031 | 331 | 099 | 378 | 1.03 | 462 | 062 | 489 | 031
expressions using U-value | Z-score | p-value | U-value | Z-score | p-value | U-value | Z-score | p-value
PersonallmageClassifier | 44 5 -0.76 0.44 455 -0.83 0.4 465 076 0.44

M: Mean, SD:

Standard Deviation,

Pre: Pre-service elementary teacher,

In:

In-service elementary teacher
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