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Exploring elementary school teachers' perceptions
of generative artificial intelligence and teacher
collaboration in instructional design
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ABSTRACT

This study explored elementary school teachers' perceptions of collaboration
between teachers and generative Al in instructional design(ID). A total of 176
teachers' responses were analyzed using frequency analysis, paired sample
t-test, semantic differential scale, and multiple regression analysis. The
level of interest in collaboration was rather high, and it could have positive
effects on the convenience and efficiency of ID, and elaborating outcomes.
Compared to the teacher's independent ID, there was a significant difference
in effectiveness, efficiency, appealing, suitability, and usefulness in the each
stage of ID. Regarding subjective perception, there were positive aspects such
as rational and reasonable performance, fast, and motivated, and negative
aspects such as cheating or dishonesty. For subjective perception, positive
and negative perceptions coexisted. Facilitating factors included the provision
of practical training and the formation of positive beliefs. Concerns about
deriving outcomes by utilizing incorrect opinion, etc. were identified as hinder
factors.

Keywords Generative Al, Instructional Design, Collaboration, Elementary Teacher,
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Table 1. Major utilizations of GAI in the instructional design process
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Table 2. Characteristics of respondents
Category N(%)
Male 57(32.4)
Gender
Female 119(67.6)
Less than 5 years 33(18.8)
Experience Less than 10 years 75(42.6)
Less than 20 years 59(33.5)
More than 20 years 9(5.1)
Bachelor degree 105(59.7)
Educational Master in progress 21(11.9)
status Master degree 48(27.3)
Doctor degree 2(1.1)
Seoul 50(28.4)
Busan 7(4.0)
Daegu 13(7.4)
Incheon 9(5.1)
Gwangju 7(4.0)
Daejeon 5(2.8)
Location
Ulsan 6(3.4)
Sejong 1(0.6)
Gyeonggi—do 56(31.8)
Chungcheong-do 12(6.8)
Jeolla=do 3(1.7)
Gyeongsang—do 7(4.0)
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Table 3. Components of survey items
. Number (Cronbach’s
Category Key question contents of item a
+ Experience and level of
Perception interest in collaboration with
opf) generative Al
. . + Courses to be applied to 13 .880
collaborative | . ional dosi
using instructional design
+ Main roles and benefits of
use
« Differences in outcomes,
suitability, and usefulness
between teacher—independent
Perception approaches and collaboration
of diffgrence with generative Al 106 .900
+ Differences in subjective
perceptions between teacher—
independent approaches and
collaboration with generative Al
» Factors promoting
Perception collaboration with generative Al
of in instructional design 1 908
contributing + Factors hindering :
factor collaboration with generative Al
in instructional design
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3-1-1. (Teacher Independence/Analysis Phase/Effectiveness) | think itis effective for
teacherstoconducteducatlonalanalymsonthmrown(eg learner analysis, etc.)
(3 strongly disagree (2) Disagree (3) Neutral (3) Agree (5) Strongly agree

3-1-2. (Teacher-Generative Al Collaboration/Analysis Phase/Effectivenass) | think it
is effective to mllaborate with generative Al to conduct educational analysis (e.g.

Iearneranaly5|s etc.)
(@) strongly disagree (2) Disagree (3) Neutral () Agree (5 Strongly agree

Figure 1. Example of questionnaire items for analyzing performance
differences by instructional design stage
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3-6-1. (Teacher Independence in ID)

PUre €--dememmeme AL 5 Chieating
@ @ @ @ 5] ® @

sy
Extremely Quite Slightly Nenhersllghtlyamte Extremely

3-6-2. (Teacher-Generative Al Collaboration in 1D}

PUre <--t----—— oL >Cheating

@ @ @ @ 6] ® @

=

= = = I
Extremely Quite Slightly MeitherSlightlyQuite Extremely

Figure 2. Example of questionnaire items using semantic differential scale
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Table 4. Experience collaborating with GAI at each stage of instructional design

N(%)
Phase - -
Have experience No experience

Analyze 137(77.8) 39(22.2)

Design 134(76.1) 42(23.9)
Develop 141(80.1) 35(19.9)
Implement 136(77.3) 40(22.7)
Evaluate 121(68.8) 55(31.3)
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Table 5. Level of interest for instructional design collaborating GAI

Phase M SD

Interest in using 3.99 .85

Willing to participate in training 3.99 .86
Willing to use in the future 4.00 .84

Table 6. By subject: collaborative use intention in instructional design

Subject N(%)
All subjects 62(15.3)
Korean 53(13.1)
Social studies/Ethics 55(13.6)
Math 52(12.8)
Science/Practical arts 48(11.9)
Physical education 112.7)
Art (Music/Fine art) 43(10.6)
English 35(8.6)
Disciplined life 112.7)
Intelligent life 112.7)

Pleasant life 5(1.2)
Extracurricular activities 19(4.7)

Total 405(100.0)

* Mulitple responses possible
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Table 7. Benefits of collaborating with GAI in Instructional Design

Subject N(%)
Increase efficiency of instructional design and 81(17.1)
development
Increase convenience of instructional design and 85(17.9)
development
Support decision—making 45(9.5)
Concrete teachers' instructional design ideas 76(16.0)
Recommend various instructional strategies and
: 56(11.8)
evaluation methods
Provide insight through new opinions 51(10.7)
Refine through rev1few c_)f contents that were not 57(12.0)
considered
Promote teachers' metacognition 24(5.1)
Total 475(100.0)

* Mulitple responses possible
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Ul =Rl tiet iS22 t3S5e AAIT 2= Table

Table 8. Differences between teachers' independent instructional design
activities and collaboration with generative artificial intelligence

Paired difference
Phase Category t p—value
M SD
Effectiveness | —.619 1.259 | -6.525 |.000***
efficiency -.818 1.314 | -8.260 |.000***
appealing | -.585 | 1.248 | -6.219 | .000%**
Analyze
safety 182 1.191 2.025 .044*
suitability -.585 1.143 | =6.791 |.000***
usefulness -.580 1.289 | =5.963 |.000***
Effectiveness | —.670 1.289 | -6.899 |.000***
efficiency -.858 1.208 | -9.421 |.000%***
. appealing -.597 1.257 | -6.298 |.000%***
Design
safety -.045 1.309 -.461 .645
suitability -.557 1.125 =6.567 |.000%***
usefulness -.591 1.293 | -6.063 |.000***
Effectiveness | —.892 1.276 | =9.274 |.000***
efficiency -.972 1.333 | -9.671 |.000***
appealing -.625 1.217 | -6.812 |.000***
Develop
safety .017 1.285 .176 .861
suitability -.636 1.211 =6.970 |.000***
usefulness -.841 1.160 | -9.616 |.000***
Effectiveness | —-.381 1.376 | =3.669 |.000***
efficiency -.517 1.339 | -5.121 |.000***
appealing | -.483 | 1260 | -5.084 |.000%**
Implement
safety .170 1.324 1.708 .089
suitability -.426 1.272 =4.445 | .000***
usefulness -.517 1.200 | =5.717 |.000***
Effectiveness | —.506 1.296 | -5.176 |.000***
efficiency -.841 1.277 | -8.733 |.000***
appealing -.500 1.274 | =5.207 |.000***
Evaluate
safety .080 1.212 871 .385
suitability —-.455 1.165 =5.175 |.000***
usefulness -.545 1.246 | -5.808 |.000***
* p.05, ** pd.01, *** p<.001
A Gl e 2ad, 284, g, AFd, /&
3 SHollA Fol=F 001014 BAH R [olulgt Ao
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(t=-8.260, p=000), M4 (t=-6.219, p=.000), AT (t=-
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Table 9. Differences in subjective perceptions of teachers” independent
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Table 10. Factors contributing the promotion of Teacher—GAI
collaboration in instructional design

instructional design activities and collaboration with GAI Standarized
Category Paired difference . p-value Type coefficients ¢ p-value
M SD Beta
Good«<Bad .063 1.524 544 587 (Constant) - 4.546 .000
Kind«<>Unfrendly -.148 1.427 | -1.374 171 Providing apd expanding practical 166 2169 | 031*
WiseFoolish -.045 | 1351 | -.446 | .656 training program
Happy+*Unhappy ~153 1239 | -1.642 102 Providing reference materials .038 482 .630
Pure—Cheating — 784 1592 | -6.532 | .000%** Providing various generative Al tools .087 1.066 | .288
Gentle—Blunt -.625 | 1.686 | -4.919 |.000%** Atmoi%*ﬁzfgoi‘;:‘ﬁ)‘fagmg 015 183 | 855
-] ional -4 1.917 -3.027 | .003**
Spontaneous+>Intentiona 38 9 3.0 003 Positive belief in teacher—GAI " R
Honest<*Dishonest -.710 1.572 -5.995 |.000*** collaboration ’ ) :
Hard+Soft 557 1.890 3.907 |.000%** Participation and case sharing with 213 2715 | 007**
~h -~ Sy . . .
Strong«>Weak -.108 | 1.388 | -1.032 | .303 teacher communities, etc.
Heavy-Light ~352 1512 23.091 | .002%* Reflection on one's own classes .072 .962 .338
Deep‘—’shauow Ry 1.554 -1.892 060 Use of digital tutors .138 1.951 .053
Strict—Generous -.023 | 1833 | -.165 | .870 Educational policies 067 | 856 | .393
Dominating—Leading 011 | 1971 | 076 | 939 * p<05, ** p<01, *** p<001
Active«—Passive -.352 1.960 -2.385 .018*
Fast—Slow 767 | 1982 | 5134 |.000%** 2tto Holdt 2EMALE S W4 Ao thak A ol
Difficult-Easy -080 | 179 | -589 | .556 A Lato] HEe 2AAF|S A QAo el Aol
Motivated~Unmotivated | -.153 1.612 | -1.262 .208 A Az 7132 Al Tet= A (t=2.169, p:.O?)l), 2o
et B AR L O o el 3 A1de AAsHs (2882, p=004)
timulating<>Calmin: . 97 . . [ =1 =] = 1_ =
taing~Cilming_|_ 30 L1570 | 220 L O map 3 S0l Rofoiol 48 AR A5 He) S
: : = w5AA g A ARlE AT et =olshe
Emotional«<>Rational -.688 2.020 -4.516 |.000*** A(t=2.715 007)0] oJske nzick ol A5k 9joich
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Table 11. Hindering factors of GAI collaboration in instructional

design
Contents N(%)
Concerns about incorrect opinions (e.g. hallucination)
which may be used as a reference in instructional 81(13.5)
design
Lack of manuals or reference materials for designing 57(9.5)
lessons in collaboration with generative Al :
Difficulties in prompt engineering to obtain clear 60(10.0)
answers
Lack of knowledge/skills for ways to collaborate with
. 549.0)
generative Al
Unestablished school laws or systems for collaborative
: 57(9.5)
use of generative Al
Possibility of ethlcal issues such as copyright 75(12.5)
infringement
Increased dependence of teachers on generative Al 32(5.3)
Lack of willingness to collaborate with generative Al 24(4.0)
Possibility of producing harmful content (e.g. violent
44(1.3)
content) that may cause problems
Risk of personal information leakage 53(8.8)
Insufficient time to carrydouF collaborative instructional 28(4.7)
esign
Negative perceptions of Al collaboration among
19(3.2)
students and parents
Concerns about infringement of teachers’ 16(2.7)
professionalism due to collaboration with Al :
Total 600(100.0)

* Mulitple responses possible
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