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ABSTRACT 
 

For two paper–pencil versions of inhibitory tasks that require no reading skill, this 

study investigated the performance of young adults with no disability. Experiment 1 

examined performance on same–different tasks by 42 participants. Three conditions were 

administered, all of which used geometric shapes: the same (no interference) condition, 

which asked each participant to check the same items as the target stimuli; the different 

(interference) condition, which asked to check the different items from the target stimuli 

while inhibiting the prepotent tendency of checking the same; and the motor condition, 

which measured motor speed. Results showed the highest performance in the motor 

condition and the lowest in the different condition. Experiment 2 examined performances 

of 43 participants on the flanker task, which asked participants to check the same arrow 

as the target placed in the middle of five arrows in line. Four conditions were 

administered: the same (no interference) condition, in which all five arrows pointed to the 

same direction; the different (interference) condition, in which the four arrows flanking 

the target pointed to the opposite direction against it; the partially different 

(interference) condition, in which one of the four arrows flanking pointed to the opposite 

direction; and the motor condition, which measured motor speed. Results showed the 

highest performance for the motor condition and the lowest for the different and partially 

different conditions, among which the differences were not significant. These results 

suggest that the two inhibitory tasks developed in this study are easy to administer and 

useful for people with little or no reading ability. Results demonstrate that the 

same–different task might be more inhibitory–demanding than the flanker task. 
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Ⅰ．Introduction 

 

Inhibitory control, one aspect of executive function that coordinates our goal-directed 

behaviors, is the ability to suppress inappropriate impulses, thoughts, and actions 

(Miyake, Friedman, Emerson et al., 2000). Among various measures, the classic one is 

the Stroop color–word test. In this test, participants are presented with incongruent 

color–word stimuli, e.g., the word red printed in blue ink. They are requested to name the 

ink color while inhibiting the prepotent tendency of word reading. Since the first report 

by Stroop, J. R. in 1935 (Stroop, 1935), several studies have investigated attentional 

mechanisms, developmental trends, and relations with developmental disabilities (Ikeda, 

Hirata, Maeda et al., 2013; Ikeda, Hirata, Okuzumi et al., 2010; Ikeda, Okuzumi & 

Kokubun, 2013b, 2014c; Ikeda, Okuzumi, Kokubun et al., 2011, 2013; MacLeod, 1991). 

Because the Stroop color–word test requires well-developed reading skills, it cannot be 

used by people who have little or no reading ability. Accordingly, attempts have been 

made to develop new measures to investigate inhibitory control: animal size tests (Ikeda, 

Okuzumi & Kokubun, 2013a, 2014e, 2014f), the fruit Stroop task (Archibald & Kerns, 

1999), the flanker task (Eriksen & Eriksen, 1974), the day-night task (Gerstadt, Hong & 

Diamond, 1994), the happy–sad task (Ikeda, Okuzumi & Kokubun, 2014d), and the 

big–small task (Ikeda, Okuzumi & Kokubun, 2014a). Nevertheless, these measures are 

not necessarily easy to administer because they are sometimes computerized and require 

specific apparatus. 

This study was conducted to investigate performance on two paper–pencil versions of 

inhibitory tasks that require no reading skill. This study particularly examined 

normative data in young adults with no disability. Experiment 1 used the same–different 

task, which involves two competing stimuli, developed based on the day–night task, the 

happy–sad task, and the big–small task. Experiment 2 used the flanker task, in which 

individuals are requested to identify a target shape while resisting interference from the 

irrelevant shapes flanking it. 

 

Ⅱ． Experiment 1: paper–pencil version of the same–different task 

 

1. Methods 

1) Participants 

Participants were 42 right-handed young adults with no disability (mean age 21.6±1.0, 

25 women), who were recruited from a university. Informed consent was obtained from 

all participants before the assessment session. 

 

2) Measures 

The same–different task included three conditions: same, different, and motor 

conditions. In the same condition, four geometric shapes (a circle, triangle, square, and 
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diamond) were presented one-by-one, requiring participants to select and check the same 

shape from the two geometric shapes printed on the right side of the test sheet. In the 

different condition, the same four geometric shapes above were presented one-by-one; 

participants were asked to check the different shape from the two geometric shapes 

printed on the right side of the test sheet while inhibiting the prepotent tendency of 

choosing the same shape. In the motor condition, participants were presented with only 

the right side of the test sheet. They were required to check either of the two shapes 

alternately (left, right, left, right, etc.). 

Test sheets (A3) included 60 response sets arranged in 5 rows and 12 columns. Each 

response set consisted of one target presented on the left side and two shapes presented 

on the right side (see Fig. 1). Each of four geometric shapes was presented 15 times as the 

target. Among the 60 response sets, half of the correct answers were arranged on the left 

and the other half on the right. 

 

 

 

<Figure 1>  Examples of three same–different task conditions (motor condition on the 

left, same condition in the middle, and the different condition on the right) 

 

3) Procedures 

For each condition, 10 practice trials were administered before the test trials. The 

participants were asked to perform the practice and test trials as quickly and as 

accurately as possible. In addition, participants were asked not to correct errors when 

detecting errors. The order of the three conditions was randomized among participants. 

For each condition, the number of errors and the time to complete the task, measured 

using a stopwatch, were recorded. Performance scores (PS) were calculated using the 

formula shown below: 

PS = (number of correct responses / number of total items) × (number of correct responses 

/ time to complete the task)                                      (1) 

Higher scores reflect more efficient performance. For statistical analyses, software 

(SPSS Statistics Ver. 22.0 for Windows; IBM Corp.) was used. 

 

2. Results 

Table 1 presents means and standard deviations of the number of errors, time to 

complete the task, and the PS in each condition. One-way within-subjects ANOVA was 

conducted on the PS. The analysis revealed a significant main effect for the condition 

(F2,82 = 454.959, p < .01, ηp2 = .917). Post hoc Bonferroni tests were used to infer 

significance for all between-condition comparisons (p < .05). Results showed that 
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performance was the highest in the motor condition and the lowest in the different 

condition. 

 

<Table 1>  Means and standard deviations of number of errors, time to complete the 

task, and the PS in the same–different task 

 Motor  Same  Different 

 M SD   M SD   M SD 

Number of errors  0.17 0.44   0.21 0.47   1.31 1.42 

Time to complete task (s) 24.02 3.43  39.52 5.54  51.67 9.59 

Performance score 2.53 0.37   1.53 0.20   1.15 0.22 

Note: Motor = motor condition, Same = same condition, and Different = different 

condition. 

 

Ⅲ． Experiment 2: paper–pencil version of the flanker task 

 

1. Methods 

1) Participants 

Participants were 43 right-handed young adults with no disability (mean age 21.3±0.9, 

27 women), who were recruited from a university. Informed consent was obtained from 

all participants before the assessment session. 

 

2) Measures 

In a paper–pencil version of the flanker task, stimuli were left-directed arrows (←) and 

right-directed arrows (→). The 60 response sets were arranged in 3 rows and 20 columns 

on a test sheet. Each response set consists of five stimuli in line on the left panel and two 

boxes on the right panel (see Fig. 2). Participants were requested to check either of the 

boxes on the right panel, matching the direction of the middle arrow (the target) on the 

left side. They were requested to check the left box if the target was the left-directed 

arrows and the right box if the target was the right-directed arrows. Among the 60 

response sets, half of the correct answers were arranged in the left boxes; the other half 

were in the right boxes. 

The task had four conditions: same (no interference) condition, different (interference) 

condition, partially different (interference) condition, and motor condition. In the same 

condition, the five arrows on the left panel pointed to the same direction. In the different 

condition, the four arrows flanking the target (middle arrow) pointed to the opposite 

direction. In the partially different condition, one of the four arrows flanking pointed to 

the opposite direction. In the motor condition, participants were requested to check either 

of the two arrows on the right panel alternately (left, right, left, right, etc.). 

 

16



 
 

 

 

Human Asian Journal of Human Services，VOL.8 13-19 

 

Services 
 

A    B    C    D   

 ← →   ← →   ← →   ← → 

←←←←← ☑ □  →→→→→ □ ☑  →→←→→ ☑ □  →→→←→ □ ☑ 

→→→→→ □ ☑  ←←←←← ☑ □  ←←→←← □ ☑  ←→←←← ☑ □ 

               

<Figure 2>  Examples of the four flanker task conditions: A, motor condition; B, same 

condition; C, different condition; and D, partially different condition. 

 

3) Procedures 

For each condition, 10 practice trials were administered before the test trials. The 

participants were asked to perform the practice and test trials as quickly and as 

accurately as possible. In addition, participants were asked not to correct errors when 

detecting errors. The order of the three conditions was randomized among participants. 

For each condition, the number of errors and the time to complete the task, measured 

using a stopwatch, were recorded. The performance scores (PS) were calculated using the 

formula presented above. Higher scores reflect more efficient performance. For statistical 

analyses, software (SPSS Statistics Version 22.0 for Windows; IBM Corp.) was used. 

 

2. Results 

Table 2 presents means and standard deviations of number of errors, the time to 

complete the task, and the PS in each condition. One-way within-subjects ANOVA was 

conducted on the PS. The analysis revealed a significant main effect for the condition 

(F3,126 = 123.451, p < .01, ηp2 = .746). Post hoc Bonferroni tests revealed significant 

differences between the motor condition and the other three conditions (p < .05) and 

between the same condition and the two interference conditions (p < .05). The difference 

between the different and the partially different conditions was not significant (n.s.). 

Results showed that performance was the highest in the motor condition and the lowest 

in the different and partially different conditions, among which the differences were not 

significant. 

 

Ⅳ. Discussion 

 

This study investigated normative data of young adults with no disability on 

paper–pencil versions of the two inhibitory tasks that require no reading ability, the 

same–different task and the flanker task. Experiment 1 showed that a paper–pencil 

version of the same–different task elicits significant interference as in the card version or 

the computerized version of similar tasks, the day–night task (Gerstadt, Hong & 

Diamond, 1994), the happy–sad task (Ikeda, Okuzumi & Kokubun, 2014d), and the 
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big–small task (Ikeda, Okuzumi & Kokubun, 2014a). Results of Experiment 2 showed 

that a paper–pencil version of the flanker task elicits significant interference as in the 

original flanker task (Eriksen & Eriksen, 1974). These results suggest that the two 

inhibitory tasks developed in this study are easy to administer and that they are useful 

for people who have little or no reading ability. Results of Experiment 2 also suggest that 

only one irrelevant stimulus causes the same level of interference as the four irrelevant 

stimuli did. Results showed a tendency by which the same–different task is more 

inhibitory-demanding than the flanker task. Future studies are expected to compare 

performances of the two tasks directly among identical participants. 

 

<Table 2>  Means and standard deviations of number of errors,  

time to complete the task, and the PS in the flanker task 

 Motor  Same  Different  
Partially  

Different 

 M SD   M SD   M SD   M SD 

Number of errors 0 0   0.74 1   1.07 1.42   1.02  2.44 

Time to complete task (s) 32.88 6.87  47.81 10.2  51.19 9.15  52.19 11.40 

Performance score 1.90 0.37   1.28 0.29   1.16 0.19   1.16 0.25 

Note: Motor = motor condition, Same = same condition, Different = different condition, 

and Partially different = partially different condition. 

 

 

Acknowledgements 

This study was supported by JSPS KAKENHI Grant Number 26381309. We thank all 

who participated in this study. 

 

 

References 

1) Archibald SJ & Kerns KA (1999)  Identification and description of new tests of 

executive functioning in children. Child Neuropsychology, 5, 115–129. 

2) Eriksen BA & Eriksen CW (1974)  Effects of noise letters upon the identification of 

a target letter in a nonsearch task. Perception & Psychophysics, 16, 143–149. 

3) Gerstadt CL, Hong YJ & Diamond A(1994)  The relationship between cognition and 

action: Performance of children 3 1/2–7 years old on a Stroop-like day–night test. 

Cognition, 53, 129–153. 

4) Ikeda Y, Hirata S, Maeda W, Okuzumi H, Kokubun M, Ambe H, et al. (2013)  

Relationship between Stroop/reverse-Stroop interference and postural sway when 

standing in elderly people. Comprehensive Psychology, 2, article 9. DOI: 

10.2466/22.25.CP.2.9 

18



 
 

 

 

Human Asian Journal of Human Services，VOL.8 13-19 

 

Services 
5) Ikeda Y, Hirata S, Okuzumi H & Kokubun M(2010)  Features of Stroop and 

reverse-Stroop interference: Analysis by response modality and evaluation. 

Perceptual & Motor Skills, 110, 654–660. 

6) Ikeda Y, Okuzumi H & Kokubun M(2013a)  Age-related trends of stroop-like 

interference in animal size tests in 5- to 12-year-old children and young adults. Child 

Neuropsychology, 19, 276–291. 

7) Ikeda Y, Okuzumi H & Kokubun M(2013b)  Stroop/reverse-Stroop interference in 

typical development and its relation to symptoms of ADHD. Research in 

Developmental Disabilities, 34, 2391–2398. 

8) Ikeda Y, Okuzumi H & Kokubun M(2014a)  Age-related trends of inhibitory control 

in Stroop-like big–small task in 3- to 12-year-old children and young adults. 

Frontiers in Psychology, 5:227. DOI: 10.3389/fpsyg.2014.00227 

9) Ikeda Y, Okuzumi H & Kokubun M(2014c)  Dual task performance of the Stroop 

color–word test and stepping in place. Motor control, 18, 76–87. 

10) Ikeda Y, Okuzumi H & Kokubun M(2014d)  Effects of emotional response on the 

Stroop-like task in preschool children and young adults. Japanese Psychological 

Research. 56, 235–242. 

11) Ikeda Y, Okuzumi H & Kokubun M(2014e)  Inhibitory control in children with 

intellectual disabilities with and without autism spectrum disorders in animal size 

tests. International Journal of Developmental Disabilities, 60, 80–88. 

12) Ikeda Y, Okuzumi H & Kokubun M(2014f)  Stroop-like interference in the real 

animal size test and the pictorial animal size test in 5- to 12-year-old children and 

young adults. Applied Neuropsychology: Child, 3, 115–125. 

13) Ikeda Y, Okuzumi H, Kokubun M & Haishi K(2011)  Age-related trends of 

interference control in school-age children and young adults in the Stroop 

color–word test. Psychological Reports, 108, 577–584. 

14) Ikeda Y, Okuzumi H, Kokubun M & Haishi K(2013)  Inhibitory control measured 

using the Stroop color–word test in people with intellectual disabilities. Asian 

Journal of Human Services, 4, 54–61. 

15) MacLeod CM(1991)  Half a century of research on the Stroop effect: An integrative 

review. Psychological Bulletin, 109, 163–203. 

16) Miyake A, Friedman NP, Emerson MJ, Witzki AH, Howerter A & Wager TD(2000)   

The unity and diversity of executive functions and their contributions to complex 

‘‘Frontal Lobe’’ tasks: A latent variable analysis. Cognitive Psychology, 41, 49–100. 

17) Stroop JR(1935)  Studies of interference in serial verbal reactions. Journal of 

Experimental Psychology, 18, 643–662. 

19



 

 

Asian Journal of Human Services 

VOL.8  April 2015 
 

CONTENTS 
 

ORIGINAL  ARTICLES 

Who Intends to Leave Residential Institutions for Persons with Disabilities in Korea?……….………..…….……Sunwoo LEE    1 

Measuring Inhibitory Control without Requiring Reading Skill……………………….…..........……Hideyuki OKUZUMI, et al.  13 

The Current Condition and Underlying Problems of Social Service in Korea....…………………….…….…Taekyun YOO, et al.  20 

Impact of Movement Cost on Income and Expenditure Ratio in  

Home-Visit Long-Term Care Service Businesses in Japan………………...…………..…….…………..….. Hitoshi SASAKI, et al.  34 

Study of Treatments and their Effects on Behaviour Improvement of  

Children with Problem Behaviour such as ADHD……...……………………………………………………...…...…Eonji KIM, et al.   51 

The Development of Inclusive Education Assessment Indicator(IEAI) and  

the Analysis of Laws and Institutional Policies in Japan……………………………..…..……..……..……Changwan HAN, et al.   66 

The Effects of a Self-management Support Program for Lifestyle-related Diseases on  

Communication Skills of Nursing Students……………….............................................................………. Kyoko TAGAMI, et al.   81 

The Development Draft of the Outcome Evaluation Tool for Companies  

Employing Persons with Disabilities in Japan and Korea 

: The Development Draft Evaluation Tool to the Social Conribution  

Outcome and Evaluation Index to the Management Outcome………………….…..……….......….……..…Moonjung KIM, et al.   90 

A Study on the Development of Employment System Assessment Indicator &  

Tool for Persons with Disabilities from the Perspective of QOL……………………………….…….…..…………..Haejin KWON   107 

 

REVIEW  ARTICLES 

The Definitions of Multimorbidity and Multiple  

Disabilities(MMD) and the Rehabilitation for MMD..……………………………………………………….. Masahiro KOHZUKI  120 

The Effects of Exercise, Cognitive Intervention and Combined Exercise and  

Cognitive Intervention in Alder Adults with Cognitive Impairment and Alzheimer’s Disease 

: a literature review…………………………………..……………………………………..…………….………...….. Minji KIM, et al.   131 

 

SHORT  PAPERS  

A Study of “Cultural Competence” in Taiwanese Social Work Research 

: Using Quantitative Content Analysis…………..…..…………………………………………………....................……Liting CHEN  152 

The Current Situation and Limitation of Learning Support for Students with Disabilities in Japan 

: Support for Students with Visual, Auditory, and Physical Disabilities…………………………………..……Kohei MORI, et al.  162 

Examination of the Issues with and the Support System of  

Volunteer Activity for Elderly People with Dementia………………………………………....…..……...……Misako NOTO, et al.  177 

A Study on the Use of ICT Education Indicators (Draft) Development in  

Special Needs Education 

: Focus on Japan and South Korea………..…..………………………………………………………………………..……Sunhee LEE  189 

 

 

Published by 

Asian Society of Human Services 

Okinawa,Japan 


	表紙_AJHS vol.8④
	2.Hideyuki OKUZUMI_AJHS vol.8④-2
	裏表紙_AJHS vol.8④-2



