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Abstract 
Background : Human-figure-drawing abilities are related with cognitive development in 

children. As cognitive skills progress, drawing abilities also improve in details and sex differentiation. 
The Goodenough-Harris (G-H) drawing test was developed to score human figure drawing with separate 
norms for males and females. 

Objectives : To evaluate whether the Goodenough-Barris human drawing test is valid to 
classify intelligence in children aged 3-10 years. 

Material and Method : Record files of 528 children aged between 3 -10 years who had 
attended the Child and Adolescent Unit at Queen Sirikit National Institute of Child Health (Children's 
Hospital), Bangkok, Thailand from January 1999 to December 2001 were retrospectively reviewed. 
Inclusion criteria included: 1) performing the human figure drawing test and standard intelligence tests 
on the same day and 2) diagnoses were addressed. 

Results :The ages of the children ranged from 3 10
/

12 
years to 10 11

/
12 

years with a mean age 
of 7 9

/
12 

years, 49.5 per cent were males and 50.5 per cent were female. The study group was diag­
nosed as pervasive development disorder 17 per cent, attention deficit hyperactivity disorder 13 per 
cent, and mental retardation 11.3 per cent. Overall correlation of full scale intellectual quotient (FSIQ) 
from the standard intelligence test and standard scores on the Goodenough-Barris system was 0.813 
(p < 0.01 ). The overall validity of the human figure drawing test in classified correct intellectual level 
was 60.8 per cent but in children with an intellectual quotient (IQ) less than 70, the correct classifi­
cation was 69.2 per cent. After stratification by age, it was found that the human figure drawing test 
had validity in predicting IQ below 70 in 88.7 per cent and 68.8 per cent of children aged< 6 years 
and aged> 6 years respectively. 
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Conclusion : The human figure drawing test can be used as an additional measure of assess­

ing intelligence in young children but it should not be substituted for standard tests. The test is not 
complicated, therefore, trained personnel can use it in combination with other screening tests for cogni­

tive development in children. 
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Drawing abilities in children improve with 
age, and young children prefer to draw things close 
to them such as people, houses, trees and family pets. 
About three years of age, children can link circle­
shaped scribbles to resemble human heads. At the 
age about four years, they can draw heads, faces and 
extremities. The faces become symbols of nurture and 
the eyes are the first signs followed by the mouths 
and noses which represent communication through 
language skills. When children are about four to five 
years of age, they include trunks and extremities to 
human drawingsO). As they become mature, more 
details and sex differentiation are added to the draw­
ings such as skirts for females and pants for males(2,3). 

The Goodenough-Harris (G-H) scoring sys­
tem in particular was developed to evaluate quantita­
tive aspects of human figure drawing in order to assess 
developmental maturity. The Goodenough-Harris 
drawing test was supposed to assess intelligence in 
children without relying on verbal ability. It was 
generally administered individually or to a group of 
children aged 3-15 and consists of draw-a-man, draw­
a-woman, and an optional self-drawing. Instruments 
used in this test include a pencil, eraser, and plain 
white paper. Instructions are very simple such as 
"Please make me a drawing of a complete, whole 
person". The Goodenough-Harris drawing test usually 
takes about 15 minutes. The test was evaluated on the 

basis of 73 scoring criteria, with separate norms for 
males and females. Raw scores for the draw-a-man 
and draw-a-woman were converted to standardized 
scores. These standard scores assumed to approximate 
the intellectual quotient of that individuaJ(4). Studies 
on cognitive evaluaticn of children, adolescents and 
young adults by means of using three methods of 
scoring systems including the Goodenough-Harris 
scoring system, Buck's system and Koppitz's system, 
found significant correlations of all methods with 
standard intelligence tests (Wechler intelligence scale 
for children-revised (WISC-R), Wechler adult intel­
ligence scale (W AIS-R), the Stanford-Binet intel­
ligence test). However, Koppitz's system and the G-H 
system gave similar results in children aged 5-15, 
while Buck's system showed better results for adoles­
cents than the G-H system and Buck's system and 
the G-H system demonstrated underscored results in 
young adults(5-7). 

Scott reviewed articles that determined 
correlations between the Goodenough-Harris (G-H) 
man and woman standard scores with major intel­
ligence tests (WISC, WAIS, Stanford-Binet test), it 
was found that the mean correlation from several 
studies was 0.56(8). From this result the correlation 
seemed to be low, however, it was noticed that wide 
ranges of intelligence from superior IQ to mentally 
retarded groups had been treated as a homogeneous 
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group. By stratificating the data into the appropriate 
level of IQ scores, it has been found that the draw­
ing scores showed discrepancy for those within the 
average and above average groups(9,10). Moreover, 
the G-B scorings showed better correlation when the 
IQ ranges were in the below average groupOI-13). It 
was concluded that the G-B scoring cannot substitute 
the standard intelligence test but it may be used as a 
screening tool to detect subnormal intellectual children 
and adults03). Interestingly, a study in the elderly 
mentioned that human-figure drawing could be used 
as a screening tool for cognitive impairment in old 
age04). 

In every day practice, physicians are often 
faced with screening of children with suspected sub­
normal intelligence and cannot find out simple and 
appropriate tests. Recommendations from standard 
textbooks of pediatrics mention the Goodenough­
HarTis (G-H) human figure drawing test as a screening 
measure in preschool and early school age children 
(15, 16). As proving the validity of the test has never 
been done in Thailand, this study tried to find out 
whether the Goodenough-Barris human figure draw­
ing test is valid to classify intelligence in children 
between 3-10 years. 

MATERIAL AND METHOD 
Medical records of children aged 3-10 years 

who were attended the Child and Adolescent Psychia­
try Unit at Queen Sirikit National Institute of Child 
Health (Children's Hospital), Bangkok, Thailand from 
January 1999 to December 2001 were retrospectively 
identified. Drawing tests and intelligence tests are part 
of the routine psychological evaluation of patients 
in the above mentioned unit. Medical records were 
included if the human figure drawing test and major 
intelligence tests (Wechler intelligence scale for 
children or WISC test and Stanford-Binet intelligence 
test) had been done on the same day and diagnoses 
had also been documented. After each file was iden­
tified, human pictures were separated and sent for 
scoring by one of the authors in order to control for 
inter rater reliability. Both raw scores and standard 
scores on the the Goodenough-Barris (G-B) scoring 
system were employed for evaluation of all human 
figure drawings. Finally, the results from standard 
scores on Goodenough-Barris scoring (G-B) system 
and IQ from standard intelligence tests were compared 
for correlation and validity testing by using Pearson 
product moment correlations and per cent. 

RESULTS 
There were 723 children aged between 3-10 

years old who had performed intelligence tests during 
the study period. One hundred and ninety-five patients 
were excluded, which left 528 children enrolled in the 
study. The patients' ages ranged from 3 I0/12 years to 
10 11/

12 
years (mean age 7 9J12 years), 259 (49.5%) 

were males and 264 (50.5%) were females. The full 
scale IQs (FSIQ) of males ranged from 24 to 149 with 
a mean IQ of 84.55. The FSIQ of females ranged 
from 28 to 137 with a mean IQ of 87 .06. Mean scores 
of verbal and performance IQs in the male group were 
93.5 and 89.87 respectively. Mean scores of verbal and 
performance IQs in the female group were 95 and 
88.29 respectively. Standard scores on the Good­
enough-Harris scoring system for males ranged from 
50 to 138 with a mean score of 86.89. Standard scores 
on the Goodenough-Barris scoring system for females 
ranged from 49 to 125 with a mean score of 86.2. 
Means and standard deviations of each measure are 
shown in Table I. 

The diagnoses of patients who had performed 
the intelligence tests included: Pervasive Develop­
ment Disorders 17 per cent, Attention Deficit Byper­
acti vity Disorder 13 per cent, Mental Retardation 11.3 
per cent, Convulsive Disorders 11.3 per cent, Psycho­
logical Factors Affecting Physical Condition 8.2 per 
cent, Specific Learning Disability 6.1 per cent, Adjust­
ment Disorder 4 per cent and others. 

Pearson product moment correlations were 
computed between the following variables; full scale 
IQs from WISC or Stanford-Binet tests, and standard 
scores on the Goodenough-Barris scoring system. 
Male and female FSIQ, male and female standard 
scores on the Goodenough-Barris (G-H) scoring sys­
tem. Overall correlation of full scale IQs and standard 
scores on the Goodenough-Barris (G-B) system was 
0.813. Although correlations of both male and female 
standard scores on the G-B scoring system with FSIQ 
was significant at the level of p < 0.0.1, males showed 
better correlation than females as shown in Table 2. 

The validity of Goodenough-Harris standard 
scores in predicting the accurate intellectual level was 
performed through the classification hit rate. Overall 
accuracy rate in predicting intellectual level of both 
males and females was only 60.8 per cent. Table 3 
presents the accuracy of classification for the G-B 
male drawing scores, Overall male classification hit 
rate was 64 per cent. The best classification rate was 
achieved at the lower end of the IQ range, with 73.8 
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Table 1. Means and standard deviations of each measure. 

Variables Mean SD 

FSIQ from WISC or Stanford-Binet test 
Males 84.55 23.97 
Females 87.06 21.83 

Verbal IQ from WISC test 
Males 93.5 18.2 
Females 88.29 18.97 

Performance IQ on WISC test 
Males 89.87 20.16 
Females 88.29 18.97 

Standard G-H score 
Males 86.89 17.77 
Females 86.2 15.35 

Table 2. Correlation matrix of full scale IQ on standard intelligence tests vs standard scores of 
G-H whole group, standard scores of G-H male, and standard scores of G-H female. 

Variables Full scale IQ 
(FSIQ) 

Standard scores 
onG-H 

Standard scores 
onG-H male 

Standard scores 
on G-H female 

Full scale IQ (FSIQ) 1.0 0.813* 0.830* 0.798* 

* Correlation is significant at the level of p < 0.0 I level (2-tailed). 

Table 3. Accuracy of classification using full scale IQ and male drawing standard scores on G-H 
scoring system. 

FSIQ of WISC or Male standard scores of the Goodenough-Harris system 
Stanford-Binet tests <70 % 70-89 

< 70 (n = 61) 45 73.8 14 
70-89 (n = 74) 2 2.7 50 
90-109 (n = 94) I 1.1 28 
> 110 (n = 30) 0 0 I 

per cent of subjects with an IQ below 70 correctly 
classified. The hit rate for IQ range between 70-89 
was 67.6 per cent, the hit rates for the remaining IQ 
categories were less than 60 per cent. 

The classification hit rates for female stan­
dard scores using the G-H scoring system are shown 
in Table 4. Overall female classification hit rate was 
57.5 per cent. The best classification rate was again 
achieved at the lower end of the IQ range, with 69.2 
per cent of children with an IQ less than 70 correctly 
classified. The hit rate for the IQ range between 70-
89 was 64.4 per cent, the hit rates for the remaining 
IQ categories were poor. 

% 90-109 % > 110 % 

23.0 2 3.3 0 0 
67.6 21 28.5 1.4 
29.8 55 58.5 10 10.6 

3.1 13 43.3 16 53.3 

Hit rates of the G-H standard scores in pre­
dicting intellectual level were again computed after 
stratification of the patients into two groups including 
age less than 6 years and more than 6 years. The age 
group below 6 years had a hit rate of 88.7 per cent 
in predicting an IQ below 70, and hit rate of 77.9 per 
cent in predicting IQ between 70-89. The group older 
than 6 years of age had an accuracy rate of 68.8 per 
cent in predicting an IQ below 70, and hit rate of 
64.1 per cent in predicting an IQ between 70-89. The 
classification accuracy rates of children in both age 
groups were shown in Table 5. 
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Table 4. Accuracy of classification using full scale IQ and female drawing standard scores on G-H 
scoring system. 

FSIQ of WISC or Female standard scores of the Goodenough-Harris system 
Stanford-Binet tests < 70 % 70-89 % 90-109 % > 110 % 

< 70 (n =52) 36 69.2 16 30.8 0 0 0 0 
70-89 (n = 73) 5 7.2 47 64.4 20 27.4 I 1.4 
90-109 (n = 107) 3 2.8 37 34.6 62 57.9 5 4.7 
> 110 (n = 32) 0 0 3.1 24 75 7 21.9 

Table 5. Accuracy of classification stratified by age groups (below 6 years and above 6 years). 

Age group FSIQ of WISC or Standard score; of the Goodenough-Harris system 
Stanford-Binet tests < 70 % 

Below < 70 (n = 17) 15 88.2 
6 years 70-89 (n = 19) l 5.3 

90-109 (n = 43) 3 7 
> 110 (n = 14) 0 0 

Above < 70 (n = 96) 66 68.8 
6 years 70-89 (n = 108) 6 4.7 

90-109 (n = 158) l 0.6 
> 110 (n = 48) 0 0 

DISCUSSION 
Clinicians have found the Goodenough­

Barris human figure drawing test attractive because it 
is easy, efficient, widely applicable, and apparently 
unbiased. In addition, children preferred to perform 
the test since it did not threaten them and during the 
testing process most of them seemed to be happy and 
relaxed 

Since a time lapse between the standard 
intelligence test and the human figure drawing test of 
more than 2 weeks ( 17) could effect the test results, to 
control this problem, record files were selected only 
from children who had performed the intelligence and 
drawing test on the same day. Other factors which 
were claimed to effect the test results include: school­
ing08), exceptionality status07), art instruction07, 
19) and sensorimotor and a cognitive perceptual train­
ing program for children(20). However, fears, anxiety 
and self-esteem problems in children may effect the 
size of the human drawings and increase the anxiety 
scores but not effect on cognitive scores(21-23). 

From the present study, the overall correla­
tion of full scale IQs and standard scores of the 
Goodenough-Barris standard scores was higher than 
mentioned by other studies(8,13). In order to explain 
these results, it must be understood that the present 

70-89 % 90-109 % > 110 % 

2 l1.8 0 0 0 0 
15 78.9 3 15.8 0 0 
19 44.2 16 37.2 5 11.6 
2 14.3 5 35.7 7 50 

28 29.2 2 2.1 0 0 
82 64.1 38 29.7 2 1.6 
46 29.1 101 63.9 10 6.3 

0 0 32 66.7 16 3.3 

study design was not the same as previous studies 
by employing human figure drawing tests for young 
children. Chappel and Steitz illustrated that children's 
human figure drawing and cognitive abilities corre­
lated well in children age 4 through 6 years(24). Fabry 
and Bertinetti who studied children aged from 6-0 
to 10-10 on the human figure drawing test and the 
performance scores on the WISC-R test revealed a 
correlation of 0.69(25). But, a study of children with 
a mean age of 12 Bf12 years showed the correlation 
between FSIQ with male and female standard G-H 
scores to be 0.48 and 0.49 respectively(13). These 
results implied that although cognitive development 
still correlated with human figure drawing during 
school and adolescent periods, other factors may 
influence drawing abilities07-20). Hence, using the 
G-H scoring system was appropriate during the early 
childhood period but during the adolescent and young 
adult periods other scoring systems may be more 
appropriate than the G-H scoring system(5-7). 

The validity 6f...-standard G-H scores in 
classifying correct intellectual level in the present 
study was 60.8 per cent, which was the same as other 
studies( 11-13). In addition, the validity of this test in 
classifying the group with an IQ below 70 increased 
to 73.8 per cent in males and 69.2 per cent in females. 
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Aikman and colleagues had studied in the group of 
IQ below 80 and found that validity ranged from 72 
per cent in male to 76 per cent in female03). How­
ever, it was striking that children below 6 years had 
an 88 per cent hit rate in predicting low intelligence, 
the result seemed to be different from other studies( 12, 
13) since most studies did not stratify the age group 
and performed the human figure drawing test in adoles­
cent and older children. Thus, it indicated that the 
standard G-H scoring system showed some promise 
as a screening tool for those with below average intel­
ligence especially in young children. 

The majority of the study group was diag­
nosed as Pervasive Development Disorder followed 
by Attention Deficit Hyperactivity Disorder, and 
Mental Retardation. These represented the diagnostic 
characteristics of preschool and early school aged 
children visiting the Child and Adolescent Psychiatry 
Unit during the study period. It was also noted that 
the majority of children with intelligence below 70 
were diagnosed as Pervasive Development Disorder 
and mental retardation. It may be concluded that the 
human figure drawing test can be used in evaluating 
cognitive ability in children with a variety of pro­
blems. Previous studies mentioned that the human 

figure drawing test could be used as a diagnostic aid 
in children with problems such as visual motor pro­
blems, vestibular processing dysfunction, learning dis­
ability, and mental retardation(26-28). The test result 
correlated well with performance IQ(26). Interest­
ingly, children with hearing deficit and spina bifida 
showed no difference in performing the human draw­
ing test from the control group(29,30). 

In conclusion, the results of the present study 
supported the use of the human figure drawing test 
as an additional measure of assessing intelligence in 
young children. However, it did not imply that the 
human figure drawing test could be used as a sub­
stitute for standard intelligence tests. Hence, the test 
process can be done while waiting for physical and 
mental check-up. In addition, pediatricians and trained 
personnel may use this human figure drawing test 
in combination with other measures for monitoring 
cognitive development in young children. 
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