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Reliability of the Indonesian version of the School-
Years Screening Test for Evaluation of Mental Status-

Revised as a cognitive screening tool for children 
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Abstract
Background Developmental and behavioral problems are among 
the most common conditions of childhood. These problems affect 
12−16% of children in the United States and 13−18% of children 
in Indonesia. Early detection of developmental deficits among 
children requires clinicians to screen with accurate tools. Cognitive 
function screening in children has been increasingly used in many 
clinical and educational settings. The School-Years Screening 
Test for Evaluation of Mental Status-Revised (SYSTEMS-R) is 
becoming a widely-used, reliable, and valid cognitive screening 
tool for children aged 4−15 years. Prior to our study, there was no 
Indonesian language version of the SYSTEMS-R.
Objective To determine the reliability of the Indonesian 
translation of the SYSTEMS-R.
Methods A cross-sectional study was conducted in children 
aged 4−15 years who understood the Indonesian language and 
did not have neurologic or communication impairments. Data 
were analysed to determine reliability (internal consistency and 
inter-rater reliability) of the Indonesian version of SYSTEMS-R. 
Internal consistency was determined using Cronbach’s alpha 
formula. Internal consistency is a reflection of inter-item 
correlation and item-to-total correlation. Inter-rater reliability 
was determined using the Bland-Altman method.
Results This study was conducted on 133 children aged 4−15 
years in a kindergarten, elementary, junior high, and senior high 
school in Bandung. The Indonesian version of SYSTEMS-R had 
significant internal consistency (Cron bach’s alpha 0.936−0.941), 
and the scores obtained by two raters had good agreement 
(difference within mean + 1.96 SD).
Conclusion The Indonesian version of SYSTEMS-R is reliable 
for use as a cognitive screening tool for Indonesian children. 
[Paediatr Indones. 2016;56:149-54.].
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Developmental and behavioral problems are 
the most common conditions of childhood 
and adolescence.1 Developmental and 
behavioral problems accounted for 

12−16% of children in the US2−4 and 13−18% of 
children in Indonesia.2  A study reported that in 423 
elementary school students in Jakarta, 24.6% of the 
students had learning disabilities.5 In addition, a 
study in Brazil showed that the prevalence of learning 
disabilities in first- and second-graders of a state-run 
school was 10%, with a 3:1 male-to-female ratio.6  
Furthermore, in two US studies, the prevalence 
of learning disabilities throughout elementary 
education ranged from 17 to 27%.6−8 

Early detection of developmental deficits among 
very young children typically requires clinicians to 
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screen with tools proven to be accurate. To improve 
detection in primary care, the American Academy 
of Pediatrics recommends developmental screening 
and surveillance at well visits.1 At present, the 
School-Years Screening Test for the Evaluation of 
Mental Status-Revised (SYSTEMS-R) is becoming 
a widely-used, reliable, and valid cognitive-screening 
tool for children aged 4−15 years.9−15 Prior to our 
study, with Indonesian as the primary language of 
the country, there was no Indonesian version of 
SYSTEMS-R. Some words in spelling items in the 
SYSTEMS-R needed adaptation to the Indonesian 
language and culture. For example, the word “cat” 
was not translated to “kucing,”  but to “ibu” which had 
a similar difficulty level as “cat.” In addition, some 
proverbs in SYSTEMS-R also needed adaptation 
to Indonesian culture. For example, “nasi sudah 
menjadi bubur” was substituted for “don’t cry over 
spilt milk.” 

Measurement instruments used in research, 
such as questionnaires, must be tested and proven 
to be reliable and valid.16 Reliability can be tested by 
measuring internal consistency, inter-rater reliability, 
or test-retest reliability. Validity can be tested by 
measuring construct validity, content validity, or 
criterion-related validity.17,18 Criterion-related 
validity considers whether scores on the instrument 
agree with a definitive “gold standard” measurement 
of the same theme.19 We determine how good a 
test is by comparing the test results with known 
diagnostic findings obtained by a reference standard. 
The reference standard reflects the patient’s true 
status. The validity of a diagnostic or screening tool 
is evaluated in terms of its ability to accurately assess 
the presence and absence of the target condition. 
Sensitivity is the test’s ability to obtain a positive test 
when the target condition is really present. Specificity 
is the test’s ability to obtain a negative test when the 
condition is really absent.20

For the above background, we measured 
the reliability (internal consistency and inter-
rater reliability) of the Indonesian translation of 
SYSTEMS-R. Due to time and fund constraints, 
measurements of other aspects of reliability (i.e., 
test-retest reliability) and validity (i.e., criterion-
related validity, sensitivity, and specificity) of the 
Indonesian version of SYSTEMS-R were not yet 
performed.    

Methods

Subjects were children aged 4−15 years at St. Paul 
Christian Kindergarten, Elementary, Junior High, and 
Senior High School, Bandung, West Java. Subjects 
(for children ≥12 years) or parents/representatives 
gave written informed consent. The inclusion criteria 
were children aged 4−15 years who understood 
the Indonesian language. The exclusion criteria 
were children with neurologic or communication 
impairments. This study was carried out in August 
2014 with the approval of the Health Research Ethics 
Committee of the Padjadjaran University Faculty of 
Medicine /Dr. Hasan Sadikin Hospital. 

This study had a cross-sectional design. For 
internal consistency, using a coefficient of correlation 
(r) of 0.6, 95% confidence interval (CI), and 80% 
power test, the minimum required sample size was 19 
subjects per age group. For inter-rater reliability, using 
r= 0.6, 95% CI, and 95% power test, the minimum 
required sample size was 30. Subjects were chosen by 
stratified random sampling. 

After obtaining permission from the copyright 
owners of SYSTEMS-R to do this study, SYSTEMS-R 
was translated to Indonesian by one translator, then 
translated back to English by a different translator. 
SYSTEMS-R consists of 40 items and uses a dichotomy 
scoring system, i.e. score 1 for a correct answer or 
score 0 for an incorrect answer. The research advisors 
reviewed, evaluated, and made corrections to the 
Indonesian version of SYSTEMS-R. After approval 
by the research advisors (subspecialists in Growth, 
Development, and Social Pediatrics and Pediatric 
Neurology), the Indonesian version of SYSTEMS-R 
was used in this study. Administration of the test was 
done by a researcher and 10 doctors who had been 
trained. Tests were performed on subjects in a school 
classroom with one-to-one interviews.

We measured internal consistency (Cronbach’s 
alpha and item-to-total correlation) and inter-rater 
reliability of the Indonesian version of SYSTEMS-R. 
Cronbach’s alpha was considered to be statistically 
significant if > 0.7.9,16 Item-to-total correlation 
was measured using point-biserial correlation (rpbis). 
Item with item-to-total correlation >0.3 fulfilled the 
psychometric requirement to be included as part of 
the test/instrument.18  The correlation was significant 
for P values <0.05; P value was computed based on 
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T-test. Inter-rater reliability was determined using 
the Bland-Altman method.21,22 The measurement 
from two raters had good agreement if the differences 
were within mean + 1.96 SD.21,22 Data analysis was 
performed with Microsoft Excel Megastat.

The operational definition of age groupings was as 
follows: 4−5 year old: children aged from 4 years to 5 
years and 364 days; 6−7 year old: children aged from 
6 years to 7 years and 364 days; 8−9 year old: children 
aged from 8 years to 9 years and 364 days; 10−11 year 
old: children aged from 10 years to 11 years and 364 
days; 12−13 year old: children aged from 12 years to 
13 years and 364 days; and 14−15 year old: children 
aged from 14 years to 15 years and 364 days. Neurologic 
impairments were defined as impairments of the 
central nervous system manifested as seizures, epilepsy, 
developmental delay, or cerebral palsy. Communication 
impairments were defined as impairments of language 
manifested as expressive language delay (speech delay) 
or receptive language delay (unable to comprehend 
speech/commands/talk).  

Results
 

The Indonesian version of SYSTEMS-R was adminis-
tered to 133 children aged 4−15 years. Ninety-eight 
subjects were tested once and 35 subjects were tested 
twice, by two different raters in a counterbalanced 
order on the same day. Rater 1 was a reseacher and 
rater 2 was a doctor who was trained to administer 
the Indonesian version of SYSTEMS-R. 

For the computation of internal consistency 
(Cronbach’s alpha and item-to-total correlation), 
there were two sets of data derived from 133 subjects 
(68 boys and 65 girls). Data I was from the 98 subjects 
who were tested once plus data from the 35 subjects 
tested by rater I. Data II was from 98 subjects who 
were tested once plus data from the 35 subjects 
tested by rater II.  Data from the 35 subjects (18 boys 

Table 2. Item-to-total correlation of Indonesian version of 
SYSTEMS-R

Data I (n=133) Data II (n=133)
Item rpbis P value Item rpbis P value

1  0.768 0.000 1 0.777 0.000
2  0.794 0.000 2 0.801 0.000
3  0.852 0.000 3 0.834 0.000
4  0.379 0.000 4 0.498 0.000
5  0.276 0.001 5 0.266 0.002
6  0.530 0.000 6 0.547 0.000
7  0.522 0.000 7 0.564 0.000
8  0.501 0.000 8 0.591 0.000
9  0.492 0.000 9 0.538 0.000

10  0.424 0.000 10 0.432 0.000
11  0.676 0.000 11 0.656 0.000
12  0.577 0.000 12 0.609 0.000
13  0.707 0.000 13 0.712 0.000
14  0.543 0.000 14 0.544 0.000
15  0.706 0.000 15 0.722 0.000
16  0.771 0.000 16 0.773 0.000
17  0.771 0.000 17 0.777 0.000
18  0.676 0.000 18 0.664 0.000
19  0.652 0.000 19 0.655 0.000
20  0.541 0.000 20 0.575 0.000
21  0.379 0.000 21 0.451 0.000
22  0.365 0.000 22 0.326 0.000
23  0.364 0.000 23 0.374 0.000
24  0.410 0.000 24 0.431 0.000
25  0.241 0.005 25 0.279 0.001
26  0.446 0.000 26 0.461 0.000
27  0.348 0.000 27 0.384 0.000
28  0.401 0.000 28 0.403 0.000
29  0.562 0.000 29 0.531 0.000
30  0.718 0.000 30 0.720 0.000
31  0.827 0.000 31 0.833 0.000
32  0.735 0.000 32 0.725 0.000
33  0.657 0.000 33 0.643 0.000
34  0.680 0.000 34 0.708 0.000
35  0.360 0.000 35 0.348 0.000
36  0.568 0.000 36 0.572 0.000
37  0.376 0.000 37 0.364 0.000
38  0.483 0.000 38 0.497 0.000
39  0.420 0.000 39 0.447 0.000
40  0.319 0.000 40 0.341 0.000

Note: rpbis: item-to-total correlation with formula of point biserial; P value was 
computed based on T-test

Table 1. Internal consistency (Cronbach’s Alpha) of the Indonesian Version of SYSTEMS-R
Data I (n=133)

Age group, years  4−5  6–7  8−9  10 −11 12−13  14 −15 All Ages (4−15)
Cronbach’s alpha 0.836 0.818 0.752 0.263 0.639 0.737 0.936

Data II (n=133)
Age group, years  4−5  6−7  8–9  10−11 12−13  14−15 All Ages (4−15)
Cronbach’s alpha 0.871 0.817 0.818 0.428 0.705 0.780 0.941



Ferriandis Harsono et al: Reliability of the Indonesian version of the SYSTEMS-R as a cognitive screening tool 

152 • Paediatr Indones, Vol. 56, No. 3, May 2016

and 17 girls) who were tested twice was used for the 
computation of inter-rater reliability.  

Table 1 shows the internal consistency results 
of the Indonesian version of SYSTEMS-R. For all 
subjects (4−15 years age group), Cronbach’s alpha 
was 0.936 for Data I and 0.941 for Data II. Since 
Cronbach’s alpha for both data sets was >0.7, the 
Indonesian version of SYSTEMS-R can be considered 
reliable. However, Cronbach’s alpha for the 10−11 
years age group in Data I and II, and the 12−13 years 
age group in Data I were <0.7, indicating that they 
did not fulfill the requirement of reliability, in terms 
of internal consistency.  

The item-to-total correlation analysis and the 

correlation of each individual item with total score21 
is shown in Table 2. The items in Data I and II had 
correlations (rpbis)>0.3, except for items 5 and 25. The 
correlation of item 5 was 0.266−0.276, and that of 
item 25 was 0.241−0.279. However, significance test 
for all items in Data I and II resulted in P values<0.05. 
In fact, the P values of each of the items were 
<0.01, hence, all items of the Indonesian version of 
SYSTEMS-R can be considered reliable.

Figure 1 shows the Bland-Altman plot of the 
scores obtained by raters 1 and 2 for 35 children aged 
4−15 years. The differences were within mean + 1.96 
SD, so there was good agreement between the scores 
obtained by the two raters. The difference was not 
significant based on Pitman’s test (P=0.077). 

The scores of the Indonesian version of SYS-
TEMS-R obtained in this study are shown in Table 3. 
Based on Data I and Data II, the percentage of subjects 
having a score at or below the age-appropriate cut-off 
score was 32−35%. 

Discussion
 

We found that the Indonesian version of SYSTEMS-R 
was internally consistent across age groups (4−15 
years) with Cronbach’s alpha of 0.936−0.941 (n=133). 
However, internal consistency was not as strong 
for the 10−11 years age group (Cronbach’s alpha 
0.263−0.428), possibly due to the exclusion of children 
with neurologic or communication impairments, or 
because some items were too easy for that age group, 
leading to little or no variance in the item scores, hence, 
a lower Cronbach’s alpha value. However, the overall 
Cronbach’s alpha across all age groups (4−15 years) 
was 0.936−0.941 (>0.7), so the Indonesian version 
of SYSTEMS-R can be considered reliable.

The internal consistency of the Indonesian 
version of SYSTEMS-R was similar to that reported 
by Ouvrier et al.10,15 and Bornholt et al.,9,11 who used 
the original SYSTEMS-R. Ouvrier et al.10,15 showed 
that SYSTEMS was internally consistent across age 
groups10,15 for a large sample of children from their 
school studies (Cronbach’s alpha coefficient =0.92; 
n=1,013), however, internal consistency was not 
as strong for groups of 10 and 11-year-old children 
(Cronbach’s alpha for age 5 years was 0.77, 6 years 
0.83, 7 years 0.80, 8 years 0.64, 9 years 0.67, 10 years 

Table 3. Scores of the Indonesian version of SYSTEMS-R 

Score ≤Cut-off score >Cut-off score Total
Data I, n (%) 42 (32) 91 (68) 133 (100)
Data II, n (%) 46 (35) 87 (65) 133 (100)
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0.52, and 11 years 0.56).15 SYSTEMS was reliable for 
preschool children aged 4−5 years in terms of internal 
consistency (Cronbach’s alpha = 0.82). SYSTEMS 
was also reliable for children aged 5−12 years 
(Cronbach’s alpha >0.7), so that SYSTEMS could 
be used for children aged 4−12 years.11 Subsequently, 
Bornholt et al.9,12 revised the SYSTEMS in order to 
extend its use for children and adolescents; the revised 
SYSTEMS is named SYSTEMS-R. Studies in an 
adolescent sample (10−15 years of age) showed that 
the response was reliable (Cronbach’s alpha >0.7) 
and unbiased by sex or socioeconomic indicators, 
therefore, SYSTEMS-R can be used for children and 
adolescents aged 4−15 years.9,12

In the analysis of items of the Indonesian version 
of SYSTEMS-R, we found that all items fulfilled 
the psychometric requirement to be included in the 
test/instrument with an item-to-total correlation 
(rpbis)>0.3, except for items 5 and 25, suggesting 
that the items might not be related to other items. 
But in the significance test, all items showed P values 
<0.01, thus all items in the Indonesian version of 
SYSTEMS-R can be considered reliable. In the 
selection of items to be included or eliminated from 
the instrument, the criteria used is not only item-to-
total correlation of >0.3, but also the content of the 
test domain and the aim of the test results.18 To the 
best of our knowledge, there have been no reports on 
item-to-total correlation in SYSTEMS-R. 

We found good agreement between scores 
obtained by rater 1 and rater 2 in 35 children aged 
4−15 years, based on the Bland-Altman method (the 
differences were within mean + 1.96 SD) . Similarly, 
Ouvrier et al.10,15 reported that scores obtained 
by researcher 1 and researcher 2 from schoolaged 
children 5−11 year old (n=69) had very strong 
correlation (r=0.94). 

Cognitive function screening in children has 
been increasingly used in many clinical and educa-
tional settings, mainly to indicate when full cognitive 
assessments are needed.9 SYSTEMS-R scores at or 
below age-appropriate cut-off scores would suggest 
cognitive impairment or cognitive deterioration and 
would indicate the need for a more detailed cognitive 
assessement.9,10,12,15

The scores of the Indonesian version of SYS-
TEMS-R obtained in this study showed that 32−35% 
subjects had total scores at or below age-appropriate 

cut-off scores. As such, further testing is recommended 
with a standardized cognitive assessment tool such as 
the Griffiths Mental Development Scale23, Wechsler 
Intelligence Scale for Children,24 or Stanford-Binet 
Intelligence Scale.23,24 Ouvrier et al.10 found that in 
76 patients from the Neurology Clinic at Children’s 
Hospital in Westmead, Australia, who were tested with 
SYSTEMS, 37 (48%) patients had scores at or below 
the age-appropriate cut-off score. After full cognitive 
assessment with the Differential Ability Scale and 
General Cognitive Ability, 2 of the 37 patients were 
found to have normal results.10  

A limitation in this study was that we did not 
include children with neurologic or communication 
impairments; this may have contributed to less 
variance in the computation of internal consistency 
with Cronbach’s alpha formula. Also, test-retest 
reliability was not measured, nor were the scores 
obtained compared to the standardized cognitive 
assessment tool, such as the Griffiths Mental 
Development Scale,23 Wechsler Intelligence Scale for 
Children,24 or Stanford-Binet Intelligence Scale.23,24 
Hence, we do not have data on criterion-related 
validity, sensitivity, or specificity of the Indonesian 
version of SYSTEMS-R.

In conclusion, the Indonesian version of 
SYSTEMS-R is reliable. Further study to determine 
test-retest reliability and the validity of Indonesian 
version of SYSTEMS-R as compared to the gold 
standard of cognitive tests would be highly valuable. 
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