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[Abstract]

This research studied the cognitive impact of classes using artificial intelligence on aviation technical
school students. First, we developed a class consisting of a class based on traditional presentation
materials and a class composed of speech-to-text (STT)-based artificial intelligence materials. A 133
students from an aviation education institution participated in two types of classes. We measured
students' cognitive load and Mind Wandering test results before and after class, and conducted an
achievement evaluation. As a result of the test analysis, we confirmed that extraneous cognitive load
was reduced, content concentration increased, and achievement improved. In the future, we hope that

Al-based STT classes will be widely used in schools that teach technology.

» Key words: Artificial intelligence convergence education, Aviation maintenance, Speech-to-text,
Cognitive load, Mind Wandering
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I. Introduction
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II. Preliminaries

1. Speech-to-Text
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2. Cognitive load
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IlI. Research content and methods

1. Analysis target
STTS 243t elRg ojel Aol
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2. Experimental Design
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Table 1. ST and STT learning content

No Objective contents
Rivet material types
You can categorize Depending on the shape of the
1st aircraft rivets by rivet
material. Depending on the purpose of
the rivet
How to Calculate Rivet

You can select the rivet Dimensions

2st size for rivet work. Definition and Criteria for
Rivet Distance
Be gble to describe Fhe Methods and Types of Rivet
3st anti- corrosion . i
. Corrosion Protection
treatment for rivets.
Depending on the size
4th of the wire, you can Wire classification by size
distinguish where it is Classification by wire material
used.
You can choose the Types of security by hardware
5th wiring method method according to the
according to the number of hardware, length
working conditions. of wire, and location
You can learn about
6th precautions for each Sequential method of safety

method of safety wire wire

work.
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Fig. 1. STT(speech—-to—text) AlZt

Solid shank rivets

BE7 F=HEY 3YE. 228 43
£ HE QU6 |Ea FAnE| 2w AR

B | oo

+—
/16 Inch

Fig. 2. ST(Summarized Text) AlZt

4. Test tool

STTE &85t O S<do] QIA] Hato] v]x]= ATk
Ygotur] A3t FAIA [19]0)A 7igst Qx| Hale
S At N2 ABe] g4 U 1 g d5ol o
ATolA i AR E Y8 27dsto] ARES }OE‘EH19]
A2 %(Cronbach's o) .830 (N=104)o]9jom, AlIAA
L3 888 (N=104), JAIA w3 852(N=104), Z}A]| o]
T 766 (N=104), At7]57} .892 (N=104), A}= A7 913
(N=104)0]0] =2 Al=]/do] AZE|ATt

5735171 HoH A 94[17]7} A}ROP KM L=

lo

OI‘ NI

00(Z&l =] %75161 K‘7<> A}ou EJr7ﬂ
Aste 2 At MW 28 72 AF8stgon Azw
s @) =653 (N=104)2 483 & 9l

rlr
>

He ofstol BUZE Ql[187} ALR3 3

reun £ A0 @ PARg] 9
Arg3lo] 54 Mg2 A 8alo] 12
AgstTH 18], AL me) AlZls

=93102 =2 AlgAo] A=g9c}

OIA == I'Q'L‘

=l
| =
P2

IV. Results of the study

1. Verification of differences in cognitive
ability and achievement in ST and STT classes
ST, STT 4ol the 9IA] Hsfe] F=el Aol f
S B2 -2 =lsigrt. ST, STT 20 w2 ol
A B3] W@Eel Aol thg BE t-FPo2 =l
glou} ST, STT QIx] %3} 24 = fojolat &fo]7}
glglon] MWe] ST STT B Alol7t SAKo golat
& S| S4Ff ch B CAPE Sk Ak STT
MW(M=76.94)= ST MW(M=74. 44)EEJf S 71og Hrt
E]Qlout ST, STT MW Zhofl= R-ofst K}Olt AT
¢l A1t 9] HAEHIP} S0l Aol 250 9
o I S I Sl 2 2ot ST. STT b
Zol= golgt Afolg Mol 2@ Yehdtkt=-5.527,
p<0.001). ot vl Ay} STT AF) e H(M=6.48)2 ST
37 = P M=5.08)Ett =2 oz &QIEQict

Table 2. Achievement differences according to ST-STT

achievement | ST | 104 | 5.08 | 2.184
evaluation STT| 104 | 6.48 | 2.048 ~5.527 0.000

*.p< 0.05 *x p< 0.01 **x p< 0.001

2. Analysis of SST Class
STT 24 % QA £st2] QRlo] MW OJR]= T2
sHlsh] 93] chaelRAS AAlEIsich

MVol| FFE 7= S8 AP |H7H= e5APE &
Al o2 59 = AFEe] ArolcH19]. AP H7H=
A& AdA(=.738, < .001), & JRIA QAR Fate] QQlut
=2 Ao Qlon §abAQl shsAAIE MWof| 37
Aol JES njx]E oz 2RIt
Table 3. Effect of cognitive load on MW
SYAREY, B |sE |3 |t » VIF
(constant) | 29.590 | 8.196 3.610 | 0.000
Physical | 047 11.802 |0.003 |0.026 |0.979 | 2.231
effort
Task 14 4261863 | 0025|0229 0819 | 2.105
difficulty
MW [Mental ) ha5 11729 10,168 | 1.437 |0.154 | 2.357
effort
Self 3.831
16817 |1.780 |0527 | 2xs  |0.000 | 3.263
evaluation
Material |36 11610 | 0,025 0.215 |0.830 | 2.388
esign
F=14.918(p<0.001), R=0.657, R*=0.432, ,,;]R*=0.403,
Durbin-Watson= 2.111

*p< 0.05 *x, p< 0.01 *** p< 0.001
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Table 4. The impact of STT-based classes on material
design

DV v B |SE |3 t D VIF
AC?ievem (constant) | 3610 | 0937 3.855 | 0000

en

evaluation | MW 0037 | 0012 | 0296 | 313" " | 0002 | 1.000

F=9.809(p<0.01),R=0.296, ~ R?-0.087,  ,,;R*=0.078,
Durbin-Watson=2.245
*.p< 0.05 **. p< 0.01 #*+. p< 0.001

3. STT-based Class and learner cognitive
abilities

s OHEE, QX Yot MW, 3 EE7le) Auals
Az gl moje g elsigict,

B Ayl ek R AFA w2l(= 555 < 01), 1A
o] %(=.422, < .01), BAIA =2 (=473, < .01), A7]H7}
(=581, <.01), Al “711 (=618, < .01), o] ROt JelE
7RI} R R QOlRt AT B 4 goich

O v v

Table 5. Correlation between learning satisfaction,
cognitive load, MW, and achievement evaluation

Achie

Physi | Task | Ment | Self | Materi veme

DV c a || diffic|a || evalu | a I'| MW | n t
effort | ulty effort | ation | Design evalu

ation

Learni
N 9 5557 | 422" | 473" | 581" | 618" | 4557 | 174
satisfa
ction
* p< 0.05 **, p< 0.01 *x* p< 0.001
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Table 6. Effects of STT classes on physical effort

DV v B S.E. ﬂ t D VIF
(const |, 360 | 0.479 4930 | 0.000

Phys ant)

. Learn

ical in g

effort satisf 0.810 | 0.120 | 0.555 | 4737 0.000 | 1.000
action

F=45.389(p<0.001),R=.555, R?-0.308 adJR =0.301,

Durbin-Watson= 1.733

*p< 0.05 **, p< 0.01 **+ p< 0.001

STT 28 20| 21x] ¥319] B o] =0] vjx]= 3
ol YEri2 AP ol FeAALNL AT 3
Y FPE A o2 geagen 01 T YL
/1% Selob ] ol MLEEs AR BiLE Sl
T 73 B-331602 Ueon 25 ﬂ( o iz
EgCh. T ol wo] ciat 81 TS 17.0%2] A1
22 =elsigik(p< 0.001).

Table 7. Effect of classes using STT on task difficulty

DV IV B |seE |pg |t » VIF
(const | 5 514 | 0.490 4699 | 0000
ant)

Task L

diffic ienar;

uty | % 210578 0123|0422 744" | 0.000 | 1.000
action

F=22.087(p<0.001), R=422, R*=0.178 ,;;R*=0.170,

Durbin-Watson= 1.831

*p< 0.05 **, p< 0.01 **+ p< 0.001

Table 8. The impact

self-evaluation

STT 2§ 4l0] 9IA] %5te] AR 2o oja|:
ol L7t Hlabr] ol TRAARNS sl §
O3t S URIE HOL RIHYT ojuiet JFS F
L7kg Fleh] Slsf vlEEet AL BRe Sty
A} B=2.43002 Uegon 85 g+ B4 et
STk BAA welo] iat S WEEL 22.0%0) Ao
2 217 9182 =HIsC(p< 0.001)

of STT-based classes on

YRR, B |sE |p |t p VIF
(const | 950 | 0,573 1657 | 0.101
ant)

Self
Learn

evalu i n g

ation | | . 11,039 | 0.144] 0581 717" | 0,000 | 1.000
action

F=52.089(p<0.001), R=581, R*=0.338 ,,;R*=0.332,

Durbin-Watson= 2.127

*p< 0.05 **, p< 0.01 *** p< 0.001
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W) g8} A20] BZrS stolsted v Aul B=1.3000.2

e o BE (+) dAR UERT Ats 27l o

3 STT 2§ 4902 38.0%0) 4212 21n 9182 &l
S THp< 0.001).

Table 9. The impact of STT-based classes on material
design

DV v B SE |3 n » VIF
(const

Mate | ant) 1.300 | 0.524 2.483 0.015

rial Learn

Desi|i n g .

gn satisf 1.044 1 0.132 | 0.618 | 7940 0.000 | 1.000
action

F=63.049(p<0.001), R=.618, R*=0.382 M,RQ 0.376,

Durbin-Watson= 2.393

*p< 0.05 *. p< 0.01 **x p< 0.001
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Table 10. Impact of STT-based classes on MW

DV |1V B SE | (3 t p VIF
(constant) |35690|8.120 4.395 0.000

MW Learning ok ok
satisfaction 10524 | 2.039 | 0.455 | 5140 0.000 | 1.000

F=26.629(p<0.001), R=.455, R?=0.207 _,.R*=0.199,
Durbin-Watson= 2.116

*p< 0.05 *x, p< 0.01 **+* p< 0.001

adj

olaliti(p< 0.001).

V. Conclusion
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