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Introduction

By the end of the nineteenth century, historicism had 
reached a major impasse and it was supported only by 
academic and traditionalist circles of the intellectuals 
and artists. The transformations in society, science 
and technology had caused some of the elements of 
historicism (such as ornaments, etc.) to lose their sig-
nificance or to no longer be given the importance they 
once had. In the decades that followed, a diverse group 
of intellectuals, artists, designers, and others (gathered 
under the generic name of modernists) campaigned for 
a revolutionary change in several fields, including that 
of visual language. Modernists wanted to discover the 

intrinsic meanings of the elements of visual language, 
meanings that would be valid for any human being, 
regardless of the culture to which she/he belonged.

In addition to the endeavour to suppress historicism, 
the modernists wanted to impose a new aesthet-
ic, built on rational grounds. The search for rational 
bases has not always been carried out with scientific 
rigor. Many statements of that period were based 
on the empirical reasoning of theorists. Usually, the 
approach of the modernists was wrong. First the 
idea was stipulated as an assertion, not as a hypoth-
esis, and then it was verified, just formal usually. In 
the attention of modernists were the points, lines, 
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ABSTRACT

A century ago, Wassily Kandinsky postulated that there was a strong and 
biunivocal correlation between elementary geometric figures and primary 
colours, respectively the most suitable associations were blue circle, yellow 
triangle, and red square. Most researchers did not find evidence in support 
of Kandinsky's combination, but rather in support of another combination: 
red circle, yellow triangle, and blue square (later called the “dissident” 
combination). And it was also found that the correlation was not strong, 
but rather medium. Until now, research has not focused separately on the 
influence of hue (at maximum saturation) on the appropriateness perception 
of shape-colour association, nor on the influence of saturation on the same 
perception. In view of this, two experiments were organized on samples of 
546 and 461 participants that were all unaware of Kandinsky's experiment. 
The first experiment confirmed that hue influences the appropriateness 
perception of coloured figures, but also that, surprisingly, the shape-colour 
association was not biunivocal. The participants appreciated that the most 
appropriate associations were the red circle, the red triangle, and the 
blue square. However, the means of the appropriateness marks were not 
high. The second experiment proved that the appropriateness perception 
of coloured figures was directly influenced by colour saturation, and the 
correlation was strong (the correlation coefficient being between 0.71 and 
0.94). Obviously, the experiments did not validate Kandinsky's theory.
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and colours, but also their combinations. Thus, the 
association between geometric figures and colours 
became the subject of theoretical speculation.

Analysed from the perspective of the present moment 
(a century later), the modernist thinking seems quite 
rigid and unjustifiably straight-forward. Some of the 
considered geometric figures that were analysed (the 
triangle and the square) existed only extremely rarely 
in nature, and a geometric figure much more pres-
ent in nature, such as the hexagon (in honeycombs, 
basalt columns, etc.), was ignored. Thus, it is unlike-
ly that these rare geometric figures in nature to be 
universally present in the human psyche, which has 
formed in nature or near nature over many millennia.

The first theorist who approached the theory of the 
biunivocal association of elementary geometric figures 
(circle, triangle, square) with the primary colours (red, 
yellow, blue) was Johannes Itten and since the time he 
was teaching at Bauhaus. It is known for sure which asso-
ciation he had promoted from a later work (Itten, 1970), 
namely: blue circle, yellow triangle, and red square. 

The person who would stand out as a promoter of the 
association of elementary geometric figures with pri-
mary colours would be Wassily Kandinsky, known as 
an abstract painter, but also as a modernist theorist. 
Kandinsky had studied the physiology of colour percep-
tion, chromotherapy, psychiatry, and even occultism. 
Did his studies entitled him to approach with scientific 
rigor the field of association of shapes with colours? 
It is hard to appreciate today. What is certain is that 
he made a lot of stir with his 1923 experiment.

Many years before the famous experiment, Kandinsky 
wrote that yellow had an aggressive personality suit-
able for sharp shapes (triangle), blue was introspective 
and suitable for round shapes (circle), and red was 
vigorous and resistant (Dreksler, 2020). The speculative 
nature of the approach was obvious. Probably more 
appropriate would have been an association based on 
the order in the rainbow (for colours) and the order 
given by the number of sides (for geometric figures). 
Thus, the circle would correspond to red, the triangle 
to yellow, and the square to blue (combination that 
would later attract the attention of researchers).

In 1923, Kandinsky organized an experiment in two 
phases, different in scale: the first at the mural paint-
ing workshop and the second generalized within the 
Bauhaus. The experiment was based on filling a ques-
tionnaire asking for some elements related to the 
respondent's profile (job, gender, nationality) and then 
asking the respondent to fill a triangle, a square and a 
circle (all figures printed on a sheet) with yellow, red, 
and blue, so that each colour to be used only once. The 
criteria for choosing the colour were the appropriateness 

to the respective figure. In the end of questionnaire, 
a justification for the election was required. There are 
two initial aspects to emphasize: a) if the arrangement 
of the figures in a row or two influenced the results and 
b) if it was necessary to impose the use of each colour 
only once. Regarding the first aspect, Dreksler (2020) 
concluded that “shape location had no significant effect 
on colour choices”. About the second aspect, it was 
obvious that the respective instruction led forcefully to 
a biunivocal association, even if it did not really exist.

The experiment was obviously lead, the figures and 
colours being indicated in the "expected" order in 
the questionnaire (Lindsay & Vergo, 1994). In addi-
tion, everyone at the Bauhaus knew Kandinsky's 
postulate, so this "survey" could not be objective. 
Indicating another figure-colour combination meant 
to disagree with the great Kandinsky, or to dis-
agree with the idea of logic in visual language.

It seems that one thousand questionnaires were run 
(Gage, 1995), but today only a few remained (Dreksler, 
2020). Obviously, these are statistically insignificant. 
The author contacted by email the Bauhaus Archives 
about 20 years ago and received the answer that 
nothing remained of Kandinsky's experiment (person-
al communication, 2002). Recently, Dreksler (2020) 
received a more detailed response from the same 
organization, namely that there was a very low proba-
bility that something remained from the experiment.

Wassily Kandinsky has never published the detailed 
results of the experiment, but only publicly stated 
that the experiment had confirmed his theory. There 
was a lot to speculate since nothing remained of 
an experiment with one thousand questionnaires, 
not even a tally chart for example. Now somebody 
can only take Kandinsky’s word for it, i.e., that he 
obtained the results that confirmed his postulate.

At that same time, not everyone agreed with Kandin-
sky's associations. The painter and colour theorist Adolf 
Hölzel proposed his own combination, namely the red 
circle, the yellow triangle, and the blue square. Also, the 
well-known promoter of constructivism Liubov Popova 
supported the same association (Dreksler, 2020).

Apart from a few attempts to confirm or relaunch 
Kandinsky's combination, nothing notable happened 
until 1990, when Lupton & Miller (1991) sent Kandin-
sky's questionnaire to a group of industrial design 
professionals, teachers, and critics. Their responses 
varied according to their stylistic orientation - mod-
ernist or postmodernist. Two designers respected the 
questionnaire instructions and indicated the same 
correlation, but different of Kandinsky’s: red circle,yel-
low triangle, and blue square. But most respondents 



Journal of Graphic Engineering and Design, Volume 13 (1), 2022. 35

did not comply with instructions and filled all the fig-
ures with brown or with spots of different colours. 

After this moment, more and more research-
ers approached the topic of the association 
between elementary geometric figures and pri-
mary colours. As two combinations occur more 
often, they will be named in this paper according 
to the proposal of Dreksler & Spence (2019):

• circle blue, triangle yellow, square 
red - Kandinsky combination;

• circle red, triangle yellow, square blue 
- “dissident” combination (could be also 
named Hölzel-Popova combination).

The research was conducted in different parts of the 
world and involved different nationalities - Arabs, British, 
Chinese, Japanese, Romanians, etc. Summarizing in her 
thesis, Dreksler (2020) recalled that each experiment 
(except those performed in Romania - Dumitrescu, 
2003; Dumitrescu, 2011) was performed with partici-
pants belonging to different ethnicities and different 
cultures. These parameters did not seem to be con-
trolled properly. This situation would be justified if an 
objective association and not culturally biased would 
be find. But when the results were different in China 
(Chen, Jiang & Watanabe, 2019) and the United King-
dom (Makin & Wuerger, 2013), one can really draw a 
conclusion about the choices of different ethnicities 
given that the ethnic parameter was not controlled?

The applied research methods were different. Some 
researchers have used Kandinsky's classic question-
naire with three shapes and three colours (Jacobsen, 
2002; Dumitrescu, 2003; Kharkhurin, 2012; Ghayouri 
& Ayat, 2020). Others extended the questionnaire 
to three shapes and four colours (Chen et al. 2016; 
Chen, Jiang & Watanabe, 2019) or to six shapes and six 
colours (Dumitrescu, 2003). Some researchers used the 
marks given by participants to the appropriateness of 
coloured geometric figures and bodies in all possible 
combinations (Dumitrescu, 2011). Implicit-association 
tests have also been used (Makin & Wuerger, 2013; 
Chen, Tanaka & Watanabe, 2015; Chen et al., 2016).

No evidence of a strong correlation between certain 
shapes and certain colours was found (Dumitrescu, 
2003). But different researchers have noticed trends 
towards certain combinations. The combination that 
appeared most often as the true one was the dissident 
combination (Dumitrescu, 2003; Jacobsen & Wolsdorff, 
2007; Dumitrescu, 2011; Chen, Tanaka & Watanabe, 
2015; Chen et al., 2015; Chen et al., 2016; Chen, Jiang 
& Watanabe, 2019). Some research has found no evi-
dence for the Kandinsky combination (Jacobsen, 2002; 
Kharkhurin, 2012; Makin & Wuerger, 2013), while oth-
ers have been in favour of the Kandinsky combination 

(Ghayouri & Ayat, 2020). Exhaustively analysing the 
results of research in terms of replicated bindings, 
Dreksler (2020) concludes (in order) that the triangle 
is positively associated with yellow (without no neg-
ative association), the circle with red and the square 
with blue - which it is just the dissident combination.

Regarding some of the experiments performed for 
her thesis, Dreksler (2020) obtained different results 
after performing different experiments. Once the dis-
sident combination was in the first place, the second 
time this combination was in an equal position to the 
one in which the circle was yellow, the triangle - red 
and the square - blue, and the third time the dissident 
combination was in a lower position. Shouldn't the 
results of the experiments be convergent? In addition, 
in one of the experiments, one third of the participants 
ignored the rule of using only once a colour in the asso-
ciations. These aspects indicated that the hypothesis 
that there was a biunivocal correspondence between 
the elementary geometric figures and the primary 
colours was not validated by the experimental results.

In the research carried out so far, no special atten-
tion has been paid to the role of hue (at maximum 
saturation) and separately to saturation in the asso-
ciations between elementary geometric figures and 
fundamental colours. There has been research (Chen 
et al., 2015) in which many colours have been used, 
but the emphasis has not been on hue and satura-
tion. After that research, the conclusion was that the 
hard shapes were associated to cold colours and the 
rounded ones to warm colours. In turn, Dreksler (2020) 
observed tangentially that round shapes were less 
saturated and angular shapes were more saturated.

Method

Given that other research has found evidence to support 
the dissident combination (red circle, yellow triangle, 
and blue square) and that the influence of hue and 
saturation as variable parameters has not been directly 
studied, two objectives of this research have emerged: 
1. To investigate whether the hue variation (at maximum 
saturation) influences the association of shapes-colours; 
2. To investigate whether the saturation (for certain 
hues) influences the association of shapes-colours.

For the first research objective, the following hypoth-
esis was established to be investigated: For each geo-
metric figure considered, there was an intermediate 
colour between two primary colours that is the most 
advantageous to the figure. The research hypothesis 
for the second objective was: For each geometric fig-
ure considered, there is shade of a certain saturation 
of a primary colour that is the most advantageous to 
the figure. Thus, two experiments were organized.
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Experiment 1

From previous research (Dumitrescu, 2003; Dumi-
trescu, 2011), whether people chose the shape-colour 
association that seemed most appropriate to them 
or they gave grades on a Likert scale to the appropri-
ateness of figure-colour associations, it was observed 
that the highest values for associations (in both cas-
es) were obtained for the red circle and the yellow 
circle; the yellow triangle and the red triangle and, 
respectively, the blue square and the red square. It 
can be hypothesized that the strongest association 
of a geometric figure with a colour is not manifested 
for a primary colour, but for an intermediate colour 
between the colours with the highest values.

To study this hypothesis, the colours on the base circle 
of Ostwald system were considered. For the circle and 
triangle, the following series of 7 colours was formed: 
yellow, red, four intermediate colours (20% red; 40% 
red; 60% red; 80% red) and pink as a random colour. 
For the square, the following series of 7 colours was 
formed: red, blue, four intermediate shades (red with 
40% purple; red with 80% purple; blue with 80% purple; 
blue with 40% purple) and teal as a random colour.

For each type of geometric figure, an image was 
made that included the tinted figures in all the colours 
mentioned above. When analysing the possibilities of 
arranging the seven coloured figures in an image, it 
was found that there were practically only two relevant 
possibilities: an orderly arrangement with the grad-
ual transition from one hue to another or a random 
arrangement. The first possibility was chosen, because 
it allowed the viewer a closer observation, respectively 
it sensitized the viewer to the hue gradation. It was also 
expected that this gradual transition would be found in 
experimental values. In each image, the seven figures 
were arranged in two rows: the first with four figures, 
and the second with three. It was decided to show each 
image alone to the participants in the experiment. 

An example of an image used for assessment of circles 
is displayed in Figure 1. (The HEX codes for all colours 
used in experiment are indicated in Appendix 1.) The 
participants had to evaluate on a 5-point Likert scale 
how appropriate was the colour for the figure (1 = not 
appropriate and 5 = perfect appropriate). Regarding 
the selection of participants, it was decided that the 
participants should know the colour theory, but to 
be definitely unaware of Kandinsky's experiment. All 
participants’ colour perception must be tested using 
Ishihara plates. The participants would be not financially 
rewarded for their participation in this experiment.

The lab conditions were decided to be the following. The 
laboratory was in semi-darkness provided by black cur-
tains. Participants sat in chairs in front of desktop moni-

tors. They waited in semi-darkness for 10 minutes before 
the experiment began. The monitors used were the same 
model, LCD with Led Backlight, 23.8-inch diagonal, Full 
HD, and 1920 x 1080 resolution. Before each session, a 
technician calibrated the monitors using a spectrometer.

 » Figure 1: Example of an image used for the assessment 
of circles with different hues

The experiment session was designed to have the fol-
lowing structure: 1. The author made an introduction in 
which he presented the purpose and the methodology 
of the experiment to the participants. 2. Participants saw 
the coloured figures on computer screens and recorded 
their assessment using a survey administration software. 
The recorded assessments were transferred to a soft-
ware spreadsheet (Excel), where they were processed.

Experiment 2

For the same reasons as in experiment 1, the question 
arose as to whether the most appropriate colour for 
a geometric figure could not be a colour of interme-
diate saturation. In experiment 1 as also in previous 
research (Dumitrescu, 2003; Dumitrescu, 2011), the 
colours were varied only in terms of hue and not of 
saturation. So, no data (raw or processed could be 
used in order to narrow the research like in the case 
of experiment 1. To study the hypothesis that the 
most appropriate colour for a figure is an unsaturated 
one, it was decided to use red, yellow, and blue with 
various saturations (100%; 80%; 60%; and 40%).

It was decided that in each image to be shown to partic-
ipants, a single type of geometric figure should appear, 
but with different saturations. The order of the colours 
with various saturations was random in each image. 
(Experiment 1, which had been performed before the 
design of experiment 2, indicated that the graded vari-
ation of hue was not found in the experimental results, 
as seen in the mean values in Tables 1, 2 and 3.)

Thus, nine images were generated (3 images with circles; 
three with triangles; and three with squares). It was 
decided to show each image alone to the participants. 
An example of an image with blue triangles is displayed 
in Figure 2. Because in the previous experiment, some 
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participants were dissatisfied that the experiment 
lasted too long by giving a mark to each figure, it was 
decided to make this experiment quicker. So, the partic-
ipants had to choose which colour-figure combination 
seemed the most appropriate to them for each image.

The selection of participants, the lab conditions 
and the experiment session design were the same 
as in experiment 1. (The HEX codes for all colours 
used in experiment are indicated in Appendix 1.)

 » Figure 2: Example of an image used for the assessment 
of blue triangles

Results

Experiment 1

The experiment was carried-out with 546 partici-
pants (338 women and 208 men). All participants 
were students enrolled at a large technical university 
in Romania. The accuracy of results was tested using 
Z-score. No Z-scores were outside the interval [-3; +3], 
so no data sets were eliminated. The Z-score ranged 
between -1.56 and 2.10. The reliability of data was 

tested using the Cronbach’s alpha coefficient. The cal-
culated value for the whole set of data was α = 0.738, 
value which stands for an acceptable reliability.

The results of the experiment 1 (appropriateness 
assessment on a 5-point Likert scale) were displayed 
in Tables 1, 2 and 3; respectively in Figures 3, 4 and 5.

The central tendency was towards the red circle, less 
from a mode point of view, but more considering the 
maximum value of the mean (3.64). However, the mean 
value of the red circle was not very high; it would have 
been desirable to be above the value of 4. Also, the 
standard deviation had a high value (1.18), indicating 
that there was a relatively large dispersion of results.
Analysing the appropriateness assessment of triangles, 
it was observed that the central tendency was towards 
the red triangle, because of mode and mean (3.67) 
values. Again, the mean value of the red circle was not 
very high; it would have been desirable to be above 
the value of 4. And the standard deviation had a high 
value (1.18), indicating that there was a relatively large 
dispersion of results. What was surprising was that 
the same colour(red) resulted as appropriate for two 
geometric figures: circle and triangle. This seriously 
called into question the hypothesis that each colour 
had only one associated shape. Also, in the introduction 
to this article, it was pointed out that the instruction 
regarding the use of a colour one-time has forced the 
biunivocal association since the very first experiment. 

Color Mean SD Mode
Number of marks

"1" "2" "3" "4" "5"
100% Yellow 3.03 1.41 2 92 126 96 103 111
80% Yellow + 20% Red 2.86 1.07 3 57 149 158 139 25
60% Yellow + 40% Red 3.05 1.01 3 34 120 195 143 36
40% Yellow + 60% Red 3.24 0.96 3 19 95 194 179 41
20% Yellow + 80% Red 3.22 1.13 4 44 95 159 163 67
100% Red 3.64 1.18 4 29 70 110 166 153
Pink 3.10 1.39 4 103 80 102 147 96

Color Mean SD Mode
Number of marks

"1" "2" "3" "4" "5"
100% Red 3.67 1.18 4 32 67 96 186 147
20% Yellow + 80% Red 3.22 1.10 3.5 37 100 165 161 65
40% Yellow + 60% Red 3.22 0.96 3 23 88 207 171 39
60% Yellow + 40% Red 3.07 1.08 3 39 123 176 141 49
80% Yellow + 20% Red 2.77 1.08 3 67 157 160 118 26
100% Yellow 2.86 1.37 2 107 133 98 108 82
Pink 3.02 1.42 4 115 84 101 133 95

Table 1 
Results of Appropriateness Assessment for Circles in Experiment 1

Table 2 
Results of Appropriateness Assessment for Triangles in Experiment 1
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Color Mean SD Mode
Number of marks

"1" "2" "3" "4" "5"
100% Red 3.01 1.30 4 91 98 121 149 69
60% Red + 40% Purple 3.02 1.25 3.5 72 118 132 137 69
20% Red + 80% Purple 3.34 1.18 3.5 38 95 149 144 102
20% Blue + 80% Purple 3.39 1.07 4 26 85 151 189 77
60% Blue + 40% Purple 3.36 1.02 3 20 82 186 169 71
100% Blue 3.74 1.13 4 25 55 106 187 155
Teal 3.50 1.13 4 29 79 122 195 103

Table 3 
Results of Appropriateness Assessment for Squares in Experiment 1

 » Figure 3: Appropriateness assessment for circles. Note: Error bars are 95% confidence intervals

 » Figure 4: Appropriateness assessment for triangles. Note: Error bars are 95% confidence intervals
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This finding can be correlated to the fact that in one 
of Dreksler’s (2020) experiments one third of partic-
ipants used one colour more than once. In the case 
of squares, the association that obtained the highest 
average was for a primary colour (blue square - 3.74), 
not for an intermediate shade. And again, the highest 
average was not very high, and the standard deviation 
was high (1.13). Since the difference between the highest 
and lowest mean varied between 0.73 and 0.89, the 
significance of this difference should be analysed more 
precisely. The recommended method of analysis was 
ANOVA single way. The following null hypotheses were 
formulated, applicable for corresponding data sets:

H01: The appropriateness of colour-figure is  
the same for all circles. 
H02: The appropriateness of colour-figure is  
the same for all triangles. 

H03: The appropriateness of colour 
figure is the same for all squares.

The results of ANOVA application were shown in 
Table 4. The null hypotheses were rejected on both 
grounds: F values and p-value. So, the associa-
tions circle – red, triangle – red and square – blue 
were significant according to this experiment.

Experiment 2

The experiment was carried-out with 461 partici-
pants (285 women and 176 man). All participants 
were students enrolled at a large technical univer-
sity in Romania. The results of the experiment 2 
were displayed in Table 5. At first glance, the num-
ber of choices of participants is much higher in 
the case of the maximum value of saturation. 

 » Figure 5: Appropriateness assessment for squares. Note: Error bars are 95% confidence intervals

Saturation
Circles Triangles Squares

Yellow Red Blue Yellow Red Blue Yellow Red Blue
100 % 258 254 213 233 269 203 204 264 231
80 % 98 71 89 104 70 105 143 82 88
60 % 41 47 79 70 56 68 54 60 78
40 % 64 89 80 54 66 85 60 55 64

Table 5 
Influence of saturation on shape-color association

F (1,3695) p-value (<0.05) F crit Decision
23,79 9.39E-28 2.101 The H01 null hypothesis was rejected.
32,59 1.24E-38 2.101 The H02 null hypothesis was rejected.
26,06 1.6E-30 2.101 The H03 null hypothesis was rejected.

Table 4 
Results after application of ANOVA



40

To substantiate this observation, the following null  
hypotheses were formulated:

H04: The appropriateness of colour-figure is the same 
for all circles, regardless of hue and saturation.
H05: The appropriateness of colour-figure is the same 
for all triangles, regardless of hue and saturation.
H06: The appropriateness of colour-figure is the same 
for all squares, regardless of hue and saturation.

The Chi-Square method was used to test the three 
null hypotheses. The results after application 
of Chi-Square method were concisely present-
ed in Table 6. All the three null hypotheses were 
rejected meaning that was a certain dependence 
between geometric figures, hue, and saturation.

The second aspect to be analysed was the possible cor-
relation between the number of choices of participants 
(practically the perceived colour-figure appropriate-
ness) and the saturation. The correlation coefficients 
were calculated for all nine coloured figures used 
in the experiment (Table 7). It was easy to observe 
that the correlations were strong and very strong.

Discussion

The research presented in this paper was conducted on 
relatively large samples of participants (over 450), so 
the results are consistent. Accuracy and reliability were 
also validated (when the data format allowed this).

Theoretical Implications

The first experiment aimed at identifying a saturated 
colour at an intermediate position between the primary 
colours to be associated with elementary geometric 
figures. The main finding was that the maximum marks 
for the colour-figure appropriateness were obtained 
for primary colours in all three cases. This justified the 
insistence with which modernist theorists and contem-
porary researchers have approached primary colours in 

such research. Surprisingly, for two geometric figures 
(circle and triangle) the same associated colour (red) 
resulted, which clearly indicated that the biunivocal 
association theory was not supported by experimental 
data. This finding came in conjunction with the fact 
that in one of Dreksler's (2020) experiments, third part 
of the participants chose the same colour for two dif-
ferent geometric figures. The maximum means of the 
marks for the three geometric figures were not very 
high. After applying ANOVA, it was found that indeed 
colour has a certain influence (obviously not great) 
on the perception of colour-figure appropriateness.

The second experiment was dedicated to the study 
of the influence of saturation on perception of asso-
ciation between shapes and colours. The results 
of the experiment indicated very clearly that the 
perception of colour-figure appropriateness was 
directly correlated with colour saturation (correla-
tion coefficients being between 0.71 and 0.94).

Since from the beginning of the design of these exper-
iments the classical question associated with this type 
of research has existed in the mind of researcher, the 
place of the answer is here, at theoretical implications. 
"Is Kandinsky's combination valid?" Given the results of 
experiments that seemed to be rather associated with 
the dissident combination (a combination confirmed 
by many researchers), the answer is obviously “No”. 
Then, the found association of a single colour with 
two different geometric figures undermines the very 
foundation of Kandinsky's theory, namely that of biuni-
vocal correspondence between shapes and colours.

In the same direction, even Dreksler (2020) noted (in 
the paragraph “Dealing with the many inconsistencies”) 
that in simple experiments an association appeared, 
while in more complex experiments, that association was 
denied. Also, Dreksler (2020) writes in “Final Thoughts”: 
“This thesis has shown that surprisingly consistent 
associations can be found when stimulus sets, and task 
demands are restricted. [...] and the inconsistencies that 

Circles Triangles Squares
Yellow Red Blue Yellow Red Blue Yellow Red Blue
0.84 0.71 0.81 0.91 0.78 0.84 0.94 0.84 0.85

Table 6 
Results after application of Chi-Square test

Table 7 
Correlation coefficients

X² p-value (<0.05) X² critic Decision
28.65 7.08E-05 12.59 The H04 null hypothesis was rejected.
36.61 2.1E-06 12.59 The H05 null hypothesis was rejected.
76.48 1.9E-14 12.59 The H06 null hypothesis was rejected.
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are often too easy to ignore in introductions and analy-
ses when our focus lies simply on confirming trends.”

Practical Implications

A practical implication of the experiment results 
would be that manufacturers should use saturat-
ed primary colours when designing products that 
are not only circular, triangular, or square in shape, 
but especially when strictly geometric character is 
important in terms of perception or possibly opera-
tion. However, the use of a certain colour for a certain 
geometric product should be validated by studying 
the target market segment, given that neither the 
Kandinsky combination nor the dissident combina-
tion is characterized by a high level of correlation.

Limitations and future directions

The results of this research were valid for Roma-
nian young people, with a certain level of educa-
tion. Additional studies are needed for possible 
extensions of the scope of research results.

The author has identified three prom-
ising areas of research:

1.  Since an important field of application of the theory 
of shape-colour association is the manufacture 
of products, it would be interesting to study the 
shape-colour associations materialized in products, 
both two-dimensional and three-dimensional. The 
results would be very interesting, especially when 
beyond the abstract laboratory stimulus, the per-
ception of the shape-colour association would be 
influenced by elements such as: product materiality, 
field of use, class of technology used (low or high), 
connotations of prestige and luxury and so on.

2.  Kandinsky's theory was based on a subtractive 
chromatic system (with red, yellow, and blue as 
primary colours), a situation justified by the fact 
that one hundred years ago colours were studied 
using pigmented colours. Thus, a research direction 
would be to consider an additive chromatic system 
with red, green, and blue as primary colours. It is 
noteworthy that many experiments used Kandin-
sky's questionnaire, but the medium of application 
was the computer screen, which uses coloured 
lights, i.e., additive system. There were experiments 
that also used green, but the colour yellow was 
also presented and influenced the results (Chen 
et al., 2016; Chen, Jiang & Watanabe, 2019).

3.  Given that people differ in many ways and not just 
demographically, it would be interesting to study 
whether people's characteristics related to percep-
tion or aesthetic education influence the perception 
of shapes-colours associations. One such feature 

could be Centrality of Visual Product Aesthetics 
(Bloch, Brunel & Arnold, 2003; Dumitrescu, 2021).
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Colour HEX
100% Red #ff0000
20% Yellow + 80% Red #ff3300
40% Yellow + 60% Red #ff6600
60% Yellow + 40% Red #ff9900
80% Yellow + 20% Red #ffcc00
100% Yellow #ffff00
Pink #ff0066
60% Red + 40% Purple #cc00cc
20% Red + 80% Purple #990099
20% Blue + 80% Purple #6600ff
60% Blue + 40% Purple #6666ff
100% Blue #0000ff
Teal #0d9cb6
Yellow 100% Saturation #ffff00
Yellow 80% Saturation #ffff33
Yellow 60% Saturation #ffff66
Yellow 40% Saturation #ffff99
Red 100% Saturation #ff0000
Red 80% Saturation #ff3333
Red 60% Saturation #ff6666
Red 40% Saturation #ff9999
Blue 100% Saturation #0000ff
Blue 80% Saturation #3333ff
Blue 60% Saturation #6666ff
Blue 40% Saturation #9999ff
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