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Purpose: This study aimed to examine the effects of a digital intervention using the
computerized cognitive learning program I-Jump Run on visual perceptual skills in
children with mild intellectual disability (MID) and borderline intellectual functioning (BIF).
Methods: The participants were 20 children (12 with MID and 8 with BIF) receiving
treatment at a developmental center in Gyeongnam. A pre-post repeated measures design
was employed. The intervention was conducted for two months, consisting of 18 sessions
(40 minutes per session) administered twice per week, focusing on visual perceptual
training tasks within the program. Data were analyzed using mixed-design repeated
measures ANOVA, paired-sample #tests, and multiple regression analysis to examine
post-intervention changes and the influence of intelligence quotient (IQ).

Results: First, significant improvements in total visual perception scores were observed
following the intervention. Second, sub-domain analysis revealed significant gains in visual
short-term memory, visual closure, spatial relations, and eye-hand coordination in both
groups; however, no significant changes were observed in figure-ground or depth
perception. Third, multiple regression analysis indicated that pre-intervention visual
perception levels and IQ were significant predictors of post-intervention visual perceptual
performance.

Conclusions . This study confirmed that game-based computerized cognitive training was
effective in improving visual perceptual functions in children with MID and BIF.
Furthermore, this study suggests the potential clinical applicability of digital-based
cognitive learning programs, considering that visual perception may be related to language
comprehension and academic performance.

Keywords: Visual perception, computer-based cognitive learning, intellectual disability,
borderline intellectual functioning, cognitive learning
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dos JPsct A AX 7182 JEIIE e AR
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Table 1. Participants’ information

Category MID (2=12) BIF (1=8) Total (2=20)
Sex (M:F) 6:6 4:4 10:10

Age (years) 10.5 £ 0.7 104 + 0.7 105 + 0.7
IQ 61.5 £ 5.0 75.3 £ 3.8 67.0 £ 7.2
Note. IQ=intelligence quotient; M=male; F=female:
BlF=borderline intellectual functioning; MID=mild intellectual
disability.
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Figure 1. Configuration interface of the I-jump run
computerized cognitive learning training program
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Figure 2. Cognitive domains used for
cognitive function assessment
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Table 2. Changes in total visual perception scores before and
after intervention by group

Effect I p 7°p
Time® 34.73 ¢oo1™ 659
Group® 17.89 <001™ 498
Time x Group® .84 372 .045

Note. MID=mild intellectual disability; BIF=borderline intellectual
functioning; 7%p=partial eta squared.

*Values are presented as pre-post effect; ® Values are presented as
MID vs. BIF; ¢Values are presented as interaction effect.

“pK.001

2. HHE AXZ oigee] X M- F st

A A3 AL SHAF9Y HEE ERlsh] fls A=
A&l Ayt FAMAE HeZ —_rL—‘?— to] dSHEE ~A%
< HAISHAHTable 3).

BuA A Hdolrd= A
Az T@7171(=-3.457,

i

O_u

W (=-3.014, p=.012),
p=005), A&  SA(=-2.471,

=031,  E BA(=-2955,  p=013), ¥
(=-4.690, pC001) H©  AHHN=-5893, p001)oNA
FO3t FAfol yERdTh Wb e A, HAAEE 2 Zol
A2} Jo| A= qolgt Hap} vERA] Qloltt.
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B P (=-2.646,  p=.033), Al 2E(=-2.645,

p=.033), X BAG=-2.581,  p=.036), =EEHS
(=-3.833, p=.006) 9 HA™(=-5.544, p{.001)°04]
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Table 3. Pre—post comparisons of visual perceptual subdomains
by group

MID BIF
Subdomain
¢ p t D

Visual sensitivity -3.014 012" -1422  .198
Visual short-term memory -3.457  .005"  -2.646  .033"
Form constancy -1.143 277 -2.646 033
Visual closure 2471 031" -2.645 033
Figure-ground -2.138  .056 -1.528  .170
Spatial relation -2955 013 -2581  .036
Depth perception -0.813 434 -1.937  .09%4

Eye-hand coordination -4.690 <001 -3.833  .006"

Total -5.893 001" -5.544 <.001™
Note. BIF=borderline intellectual functioning; MID=mild intellectual
disability.
"7K.05, "p.01,

“p<.001
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FeolA B2l HEAS AAISHIKTable 4).

Table 4. Multiple regression analysis predicting post-intervention
visual perception scores

Variable B SE V4 t D
Constant 2.662  13.444 - .198 .845
IQ 542 237 .300 2.281 .036

Total_pre .587 112 .687 001™

Note. 1Q=intelligence quotient.
~p<.001
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