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ABSTRACT 

Relationship between image features of the waterscape drawing and drawer’s personality was 

investigated. Eighty university students drew a picture according to an instruction ‘please draw 

freely a scene with water.’ They also answered YG Personality Test. Pictures were scanned into 

digital image, and color feature indices (Ave-L*, Ave-C*, and Ave-h) and form feature indices 

(ASM, CON, COR, and ENT) were obtained. Correlation analysis between color and form feature 

indices of the water image (water-depicted area of the picture) and factor scores of YG Test 

showed that participants having higher Ag (Lack of Agreeableness) and R (Rhathymia) scores 

drew water in dark blue (resulting in lower Ave-L*, higher Ave-C*, and minus value of Ave-h 

indicating blue direction), and the image texture of water they depicted tended to have high local 

contrast (CON) and randomness (ENT). These results were explained as indicating that participants 

with such personality did the task eagerly, and were highly motivated to draw the water thoroughly 

in the color he/she chose first (blue in the most case). Differnt tendency was also found when data 

were analyzed separately for male and female participants. 

1. INTRODUCTION 

In modern urban life, proper assessment and improvement of people’s mental health is very 

important. In clinical psychology, client’s production of water as a subject matter (e.g., drawing 

and sandplay) is often used as a clue for the psychological assessment, because water 

representation is thought to have much information about producer(client)’s mental state. For 

example, Miyake (2009) investigated relationship between characteristics of waterscape drawing 

(free drawing of ‘any scene with water’) and drawer’s personality, and found that those who drew a 

scene of water with motion (e.g., river) tended to have more positivity and extraversion than those 

who drew a scene of water without motion (e.g., pond). 

In the past research of waterscape drawings, as in the case of the above study, assessment was 

almost limited to a qualitative and subjective analysis such as interpretation of the meaning of 

depicted water that is told by a client him/herself. Researchers have not paid much attention to, for 

example, ‘how deep’ or ‘how dense’ the water was drawn, since these indices were thought to be 

ambiguous when subjectively evaluated. However, by employing image-analyzing technique, we 

can utilize these information as objective image feature indices. Consequently, the present study 

made a quantitative and objective analysis of the waterscape drawing, and investigated relationship 

between color and form features of the drawing and drawer’s personality. 

 

2. METHOD 

2.1 Participants 

Eighty university students (31 males and 49 females, mean age 20.3 years old) took part in the 

investigation. They were not aware of the purpose of the research. 
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2.2 Personality Test 

YG (Yatabe-Guilford) Personality Test (a Japanese version of the Personality Test originally 

developed by Guilford, J.P.) was employed. This test assesses one’s personality on twelve factors, 

based on Yes/No answers to 120 question items (10 items for each factor). Twelve factors are 

Depression (D), Cyclic Tendency (C), Inferiority Feelings (I), Nervousness (N), Lack of 

Objectivity (O), Lack of Cooperativeness (Co), Lack of Agreeableness (Ag), General Activity (G), 

Rhathymia (R), Thinking Extraversion (T), Ascendance (A), and Social Extraversion (S). 

2.3 Procedure 

Participants drew a picture according to an instruction ‘please draw freely a scene with water.’ 

Picture was drawn by using a black pencil, a black felt-tip pen, and 16-color crayons, on an A4-size 

sheet of Kent paper. Most participants mainly used crayons. It took about 30 minutes for drawing. 

After two months, participant were asked to answer YG Personality Test. It took about 20 minutes.  

2.4 Measurement of Color and Form Features 

Pictures were scanned into digital image (Epson GT-X830, 24bit color, 72dpi, no color correction). 

Scan was conducted in two ways for each picture; a full image was obtained by scanning a whole 

picture and a water image was obtained by scanning water-depicted area in the largest rectangle 

(e.g., river, sea and pond). Then, using originally-developed image-analyzing software (Mori, et al., 

2010), images were converted into L*-image, C*-image, and h-image, therefrom calculating 

averaged luminance (Ave-L*), averaged chroma (Ave-C*), and averaged hue angle (Ave-h)1 as 

color feature indices, and angular second moment (ASM), contrast (CON), correlation (COR), and 

entropy (ENT) as form feature indices.2 These indices of form feature are often used in the image-

analysis research to characterize image texture, and ASM, CON, COR, and ENT is regarded as an 

indicator of homogeneity, contrast (amount of local variation), streakedness (linear dependence), 

and randomness or complexity of the texture, respectively. 

2.5 Data Analysis 

Results of YG Personality Test were processed according to the test manual, and scores of twelve 

factors were calculated for each participant. Each score ranged from 0 (minimum) to 20 

(maximum). Then, correlation analysis was conducted between YG scores and indices of color and 

form features of drawings, separately for the full image and the water image. 

 

3. RESULTS AND DISCUSSION 

3.1 Full Image 

Excluding data of one participant who drew achromatic picture by using only a pencil, data of 79 

participants were analyzed. As the results, no significant correlation was found between any YG 

scores and image indices. The primary reason for this may be wide variety of the subject depicted, 

since the area of water and things depicted other than water should vary depending on the subject. 

3.2 Water Image 

Same correlation analysis was conducted for the water image using data of 74 participants; data of 

five participants who drew a scene of rain were excluded because the rule for specifying water- 

depicted area was different from other cases. 

                                                           
1 In this software, a*-plus axis is set as the origin of the hue angle, and the counter-clockwise direction takes plus value 

from 0 to 180, and the clockwise direction takes minus value from 0 to -180. 
2 These form indices are represented as a function of the relative position (d, θ) of each pixel-pair. In the present study, 

an average value of four pixel-pairs (d=1; θ=0 ﾟ, 45 ﾟ, 90 ﾟ, 135 ﾟ) was calculated for each pixel, and used as an indice. 
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Table 1. Correlation coefficients between YG scores and image indices. 

                         +     -   p<.01,    +     -   p<.05 

 

The results are shown in Table 1. Among twelve factors of YG Personality Test, C, Ag, and R had 

significant correlations between color and form feature indices. Because these three factors have 

positive correlations mutually (C-Ag r=.418, p<.001, Ag-R: r=.620, p<.001, R-C: r=.291, p<.05), 

and the pattern of their correlations between image indices are consistent, the results can be 

explained as a whole. That is, participants having higher C, Ag, and R scores drew a picture of 

water with higher Ave-C*, CON, and ENT, and lower Ave-L*, Ave-h, and ASM. To state more 

concretely, in terms of Ag that showed the strongest correlation between image indices, 

participants lacking agreeableness tended to draw water in dark blue (resulting in lower Ave-L*, 

higher Ave-C*, and minus value of Ave-h indicating blue direction), and the image texture of water 

they depicted tended to have high local contrast (CON) and randomness (ENT). 

Despite the negative sound of the factor name (Lack of Agreeableness), question items assessing 

Ag include rather positive and active ones, such as ‘I want to do various social activities,’ and ‘I 

seek for something stimulative when bored.) According to Yagi (1989),3 a person having high Ag 

score shows positiveness and high motivation as strong points. He also pointed that a person having 

high R score, which correlated positively with Ag score, shows energies and decisiveness as strong 

points. Therefore, the present results may be explained that participants having high Ag and/or R 

scores did the task eagerly, and were highly motivated to draw the water thoroughly in the color 

he/she chose first (blue in the most case). 

Figures 1 is a picture drawn by the participant with high Ag and R scores (19 and 18, respectively). 

Figures 2 is a picture drawn by the participant with low Ag and R scores (2 and 8, respectively).4 

Different way of coloring the water, in two pictures with the similar composition, may be noticed 

easily. 

3.3 Sex Difference 

Correlation analysis was conducted for male participants (n=26) and female participants (n=48) 

separately, using the water image. As the results, males’ data showed different tendency from the 

whole data, whereas females’ data was in line with the whole data in general.  

In males’ data, Ag and R had no significant correlation between any image indices, but D and N 

had significant negative correlation between Ave-h (r=-.424, r=-.446, ps<.05, respectively). 

                                                           
3 This citation does not appear in the references, because it does not have English-tranlated title nor publisher’s name. 
4 These pictures are shown not as the original ones, but as the reproductions by the author, in order to protect 

participants’ privacies. 

 Ave-L* Ave-C* Ave-h ASM CON COR ENT 

D -.023 -.091 -.153 -.119 -.053 -.114 -.143 

C -.178 -.154 -.265 -.254 -.176 -.075 -.329 

I -.004 -.010 -.028 -.004 -.047 -.143 -.088 

N -.140 -.097 -.196 -.066 -.101 -.168 -.099 

O -.073 -.042 -.144 -.127 -.017 -.085 -.110 

Co -.042 -.028 -.143 -.105 -.058 -.041 -.051 

Ag -.306 -.285 -.391 -.203 -.235 -.099 -.324 

G -.132 -.136 -.114 -.017 -.034 -.133 -.039 

R -.303 -.235 -.171 -.099 -.178 -.181 -.205 

T -.005 -.018 -.141 -.109 -.108 -.197 -.024 

A -.104 -.145 -.226 -.075 -.041 -.081 -.138 

S -.128 -.193 -.219 -.036 -.131 -.118 -.147 
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D also correlated negatively with SAM (r=-.545, p<.01) and positively with ENT (r=.457, p<.05), 

and D and N had high positive correlation with each other (r=.732, p<.001). These results mean 

that depressive and nervous males tended to draw water in blue thoroughly, and the water drawn by 

depressive males tended to have low homogeneity (ASM) and high randomness (ENT). It is 

interesting, but difficult to explain, that D and N in males and Ag and R in females resulted in the 

same drawing characteristics. This problem should be further examined in the future research. 

 

4. CONCLUSIONS 

The present study investigated relationship between color and form features of the waterscape 

drawing and drawer’s personality, and found that some personality factors related to the way of 

drawing water. In the whole data of 74 participants, those who have high Ag (Lack of 

Agreeableness) and R (Rhathymia) scores tended to draw water in dark blue, and the image texture 

of water they depicted tended to have high local contrast and randomness. These results were more 

prominent in the female participants. On the other hand, in the male participants, higher D 

(Depression) and N (Nervousness) related to the same drawing characteristics. Though this study is 

only the first step of the research, it opened the door to assess one’s personality by analyzing image 

features of his/her drawing objectively and quantitatively, not subjectively and qualitatively. In the 

next step, psychological properties related to the drawing characteristics should be examined more 

widely and deeply by means of, for example, measuring individual’s image of the water. 
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Figure 1. Reproduction of the picture drawn 

by the participant with high Ag and R scores. 
 

Figure 2. Reproduction of the picture drawn 

by the participant with low Ag and R scores. 
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