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The interaction effect between gender and learning attitude on
learning outcomes in Al education for elementary students
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ABSTRACT

This study focused on gender differences in Al education and explored the interaction effects between genders and learning
attitude factors (task value, self—efficacy) on learning outcomes (computational thinking, learning persistence). A total of 16
sessions of Al education were carried out for 21 6th graders of A elementary School in Gyeonggi—do, and data were collected.
The results showed that there was no gender difference in task value, self—efficacy, computational thinking, and learning
persistence. Furthermore, there were significant interaction effects between gender and learning attitude on computational
thinking and learning persistence. Computational thinking score of male students was not affected by self—efficacy, but fe—
male students' higher perception of self—efficacy showed higher computational thinking score. On the other hand, while male
students' intention to continue learning was greatly affected by perceived task value, the relationship was insignificant for
female students. Based on the results of this study, implications for Al education and research were discussed.

Keywords: Artificial Intelligence education, gender difference, computational thinking, learning persistence, learning attitude,
interaction effect
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Table 1. Summary of program

. Related
Class Topic Subject
1-2 Exploring Al examples in real life and
understanding the basic terminology of Al .
— Practical

3—4 | Introduction and practice of Scratch |art course +
Creative club

Creating Al models using teachable

5—6 machines activities
7-8 Developing ‘Rock—paper—scissors’ game
using with teachable machine
. . — Math +
Understanding algorithms and hands on a
9-10 A . Practical art
activities(Hanoi tower, etc)
course
1112 AT technology investigation & discussion| — Practical
through Al experiment with Google art course
— Korean
literature +

13-16 Dlscusspn on Al ethlcgl issues Ethics +
using moral machine .
Practical art

course
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Table 2. Summary of research instruments

number of| Cronbach

Construct Item . 5
items S a

18 test items of
automation and 18 .86
abstraction
I will continue to learn|
about Al after the 2 .85
project is over.
I think this class will

computational
thinking

learning
persistence

task value |provide me with useful 3 91
information.
I think I can learn Al
self—efficacy [learning materials well in 4 .87
this class.
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Table 3. Descriptive and correlational results

1 2 3 4

1. Task value (TV) 1.00

2. Self—efficacy (SE) 81w | 1.00

3. Computational thinking | .59+ | 45 1.00

4. Learning persistence D9k | B4k | 57*x | 1.00

FHANA gl i s AgEE B A5AE A

S0 735 Aol cfshale] BHH Apae e
ERANE, A e ol FAHCE fod Aol
gi \;}(tzl 36, p=19) z‘sL&;qdzg]skg] 7i° ‘/]'fﬂ—/\g
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BAAR F R 7 Aol felshAl Ytk
=1.19, p=.25).

Table 5. Independent t—test results

M ((SD) mean
male | female | diff.
Computational | 13.91 | 11.40

thinking (2.85) | (5.37)

t dr §o)

251 |1.36] 19 | .19

M 3.49 2.89 12.71 3.21
SD 1.10 1.04 4.33 1.01
min 1.00 1.00 3.00 1.33
max 5.00 5.00 18.00 | 5.00
Skewness -.79 .05 =76 | —.07
Kurtosis .90 —-.06 | —.08 | —.57
"p<.05 T p<.01

4.2 AR} A7 Bzl ek 4 zto] A

4 737 (Shapiro—wilk) ¥ 524t 7378 (Levene test) 2
UWE AEs A3, AqAY SEA 7RSS =z59
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Table 4. Independent t—test results

M (SD) Mean
male | female diff.
Task value | 3.85 3.10

(TV) (0.86) | (1.24)
Self—efficacy | 3.05 2.73

(SE) (0.99)| (1.12)

t dr D

0.75 |1.62| 19 12

0.32 10.70) 19 49

Learning 3.45 2.93 052 | 119 19 | 25

persistence | (1.09) | (0.90)

g
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Table 6. Hierarchical regression analysis results

(5 6 [s] ¢ [ o |w[ar]
step 1
Gender —.83|—.10| 1.81 | —.46| .65
vV 2.35] .60 | 1.45|1.63| .12 | .35| .35 | 3.09
SE .23 |—.06|1.46 |—.16| .87
step 2
Gender 74 1 .09 | 1.78 | 42 | .68
vV 1.28 | .33 | 1.40| .92 | .37
50| .15 |4.05
SE —-122]-.29]1.39 | —.88] .39
SE X Gender | 3.51 | .68 | 1.60|2.20"| .04

"p<.05
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Figure 1. Interaction effect between gender and
self—efficacy on computational thinking
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Table 7. Hierarchical regression analysis results

IBIB[SE] ¢t | p [F]aR] F
step 1
Gender —.20|—.10| .42 |—.46| .65
TV .34 | .37 | .34 | 1.02| .32 | .35| .35 3.09
SE 22 | .22 | .34 | .65 | .B3
step 2
Gender 35 | 18 | 46 | .77 | 45
TV .85 | .92 | .38 |2.22] .04 .
51| .15 |4.17
SE .23 | .23 | .31 | .74 | A7
TV X Gender|—.79 |—.65| .36 |—218| .04
"p<.05
Gender
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Figure 2. Interaction effect between gender and task value
on learning persistence
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