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Objectives: This study was to examine the effectiveness of computerized cognitive ability enhancement program (CCAEP) using Smart-
toy. The CCAEP using Smart-toy which can interact with children via bluetooth is a kids-friendly and convenient method for improving
children’s cognitive abilities by increasing their motivation for performing the program. We developed the CCAEP which designed to train
auditory-verbal memory, visual-spatial memory, auditory-verbal working memory, and visual-spatial working memory.

Methods: Eighteen children aged 8 to 10 participated in CCAEP individual training composed of 8 sessions of 40 minutes each for 4 weeks.
The effect of the training was measured with Smart Toyweb’s cognitive assessment tasks (smart device based assessment) as well as traditional

neuropsychological tests before and after the training.

Results: Children showed significant improvement in auditory-verbal memory, visual-spatial memory, auditory-verbal working memory

and visual-spatial working memory abilities after the training.

Conclusion: This study demonstrated promising results suggesting the effectiveness of CCAEP using Smart-Toy in clinical settings as well
as school and home situations. Further controlled study with larger sample size including various clinical groups is needed to confirm the

present results.
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The Effect of CCAEP Using Smart-Toy

Fig. 2. The scene of visual-spatial memory training task.
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Table 2. Changes in task performance of auditory-verbal memory before and after the training (n=18)

. Pre Post
Auditory-verbal memory task M D) M (D) t

Smart toy-web auditory-verbal memory task

Immediate recall correct response 21.89 (4.85) 26.22 (4.57) —4.35"

Delayed recall correct response 8.28 (1.93) 9.78 (1.96) -3.277

Delayed recognition correct response 11.06 (1.55) 11.39 (1.42) -1.56
KEDI-WISC digit span 11.39 (2.99) 13.83 (2.87) ~3.697
K-LNNB-C_memory scale (no.128) 31.67 (2.50) 33.22 (1.26) —2.38*

*p<0.05, '1p<0.01. K-LNNB-C: the Korean version of Luria-Nebraska Neuropsychological Test for Children, KEDI-WISC: Korea Edu-
cational Development Institute Wechsler Intelligence Scale for Children, M: mean, SD: standard deviation

Table 3. Changes in task performance of visual-spatial memory before and after the training (n=18)

. . Pre Post
Visual-spatial memory fask M SD) M (SD) 1

Smart toy-web visual-spatial memory task

Immediate recall correct response 38.39 (12.33) 57.94 (23.71) —4.82*

Delayed recognition correct response 16.94 (3.23) 19.33 (1.03) —4.22*%
ROCF

Immediate recall_incidental elements accuracy 23.17 (8.39) 29.56 (7.25) —4.17*

Delayed recall_incidental elements accuracy 24.67 (6.82) 30.44 (5.63) —5.46*

*p<0.01. M: mean, ROCF: Rey-Osterrieth Complex Figure Test, SD: standard deviation
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Table 4. Changes in fask performance of auditory-verbal working memory before and after the training (n=18)

. . Pre Post
Auditory-verbal working memory task M (D) M (D) 1
Smart toy-web auditory-verbal working memory task
Span 6.00 (2.70) 6.89 (2.11) -1.33
Correct response 7.11 (4.24) 8.67 (4.26) -1.62
Incorrect response 2.44 (1.10) 2.22 (1.44) 0.68
KEDI-WISC arithmetic 12.06 (1.95) 12.94 (1.98) —2.41*

*p<0.05. KEDI-WISC: Korea Educational Development Institute Wechsler Intelligence Scale for Children, M: mean, SD: standard

deviation

Table 5. Changes in task performance of visual-spatial working memory before and after the training (n=18)

Visual-spatial working memory task Fre Post t
M (SD) M (SD)

Smart toy-web visual-spatial working memory task

Forward 9.33 (4.79) 13.50 (4.06) -3.83*

Backward 7.61(3.57) 11.28 (3.88) —3.85*
Corsi Block Test

Forward 8.06 (2.18) 9.67 (1.75) -3.19*

Backward 7.28 (1.74) 8.44(2.04) -1.86

*p<0.01. M: mean, SD: standard deviation
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