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ABSTRACT 

To effectively encourage and guide designers to make a use of colours in real-world products, it is 

necessary to know how designers currently use colour information while dealing with actual colours 

for such products. Email interviews, online surveys and colour application/modification experiments 

were carried out with 27 designers with different levels of design experience. In an initial phase four 

phenomena that designers heavily rely on for colour information application in real-world design, 

when they have little other information about design tasks, were discovered: personal factors, 

previous design experience, basic knowledge about colour and design, and common sense. The 

overall positive/negative perception of colour information, colour information formats and sources 

that designers used and their preferences, the quality and accessibility of colour information was also 

investigated during a secondary colour modification task. This preliminary study was conducted as a 

part of ongoing research for the development of a colour communication and design tool for 

designers. 
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INTRODUCTION 

Colours are widely used in most design areas. Ideas are subject to visualisation by designers and 

then expressed through compositions which are composed of shapes supplemented by colour 

schemes (Wong 1997). Designers are motivated by images and colours (Lofthouse 2006). For them, 

colour is usually, not only the most important but, the fundamental design element to convey 

information regardless of the desŝŐŶĞƌƐ͛ ĚŽŵĂŝŶ ĂƌĞĂ ;LĞĞ Ğƚ Ăů͘ 2017).  

Various scholars (Fricke 1996, Liikkanen and Perttula 2009, Ozkan and Dogan 2013, Vallet et al. 

2013, Goldschmidt and Rodgers 2013, Deininger et al. 2017) have made efforts to discover the 

distinctive characteristics of design ability by level of design experience from different design areas 

such as engineering design, architecture design, textile design, eco design, and cognitive science and 

so on. However, we do not actually know how different designers deal with colour information or 

utilise their design knowledge and experience in order to apply colours in real-world information 

contexts. As design outcomes can be regarded as the final decisions made by designers (Ahmed et al. 

2003), it is expected that an investigation of designers͛ ĚĞĐŝƐŝŽŶs during actual colour 
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application/modification or colour information use would reveal what further information and 

resources need to be provided to them in order to change their colour use behaviour. 

 

This research therefore addresses the following questions: 

 

• How do designers deal with colours if they have limited knowledge about actual 

information users and product formats on which colours need to be used? 

• Where do designers search for further colour information? 

• How do designers perceive colour information that they seek during the colour tasks? 

• What is the level of overall satisfaction among designers about the quality of the colour 

information that they find and use? 

 

This study has being conducted as a preliminary piece of research in order to subsequently 

change designers colour-using behaviour by offering a designer-friendly colour-communication tool 

at the end of a wider colour communication and design project. The study involves 27 designers, 

comprising 9 designers from each of 3 groups: expert designers (with 9.5 years of work experience), 

novice designers (with 2.5 years of work experience), and student designers (with no work 

experience). 

 

 

METHODS 

The main purpose of the study is to investigate the actual experience of designers of colour 

information use, and real world application/modification of colour by designers. However, it is 

primarily the former aspect of the research that is analysed and described in this paper. 

 

 
 

 

Figure 1: Overall experimental process of this research. 

 

The whole process of the study of designers involves three stages (Figure 1). It is comprised of an 

initial phase (colour application experiments and individual email interviews), secondary phase 

(colour modification experiments, secondary individual email interviews, and online survey) and a 

third phase (a self-reflection report). During the task in the initial phase, little information was 

offered to design participants in order to explore the usual way they use colour information and 

colour application behaviour. For the secondary colour modification experiments, participants were 

offered user information for consideration, to be taken into account also in the secondary interviews 

and online survey. During this stage, user data (in this context information about age-related 

cataracts and their effect among older people) was shown to designers. This data comprised an 

ŝŵĂŐĞ ǁŝƚŚ Ă ƋƵĞƐƚŝŽŶ ŝŶ ŽƌĚĞƌ ƚŽ ŝŶƐƉŝƌĞ ĚĞƐŝŐŶ ƉĂƌƚŝĐŝƉĂŶƚƐ ƚŽ ƚŚŝŶŬ ĂďŽƵƚ ƚŚĞ ƵƐĞƌƐ͛ ƉŽƐŝƚŝŽŶ ĂŶĚ 

Phase 1 Phase 2 Phase 3 
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ask them to search for relevant colour information to address the difficulties that users faced.  In the 

final phase, designers were asked to compare previous tasks by writing reflections in order to find 

out how they deal with data on colour and colour information.  

 

 

RESULTS AND DISCUSSION  

In the initial design task, the participants were asked to apply colours on pre-formatted proposed 

design artefacts (using Adobe Illustrator). After this their colour-information use behaviour was 

investigated through email interviews. In total, more than two-thirds of designers (19 out of 27) did 

not try to search for any information for colours during the initial colour task.  

Table 1 summarises ĚĞƐŝŐŶĞƌƐ͛ ƌĞƐƉŽŶƐĞƐ ƌĞŐĂƌĚŝŶŐ ƚŚĞŝƌ ŽǁŶ ĐŽůŽƵƌ ŝŶĨŽƌŵĂƚŝŽŶ ƌĞƐŽƵƌĐĞƐ ĨŽƌ 
the initial colour application task (phase 1) if they did not use any external or additional resources. 

The responses can be categorized into four types: personal factors, previous experience of projects 

or design, basic knowledge of colour and design, and finally common sense. All designers are likely to 

depend on personal factors such as instinct, design sensibilities, preferences, and feelings.  

 

Level of 

designer 

Number of 

mentions 

Categories of colour information source  

(examples in quotation) 

Experienced 

designers 

5 

Personal factor 

͞IŶƐƚŝŶĐƚ͟ 

͞Personal choŝĐĞ ďĂƐĞĚ ƐŽůĞůǇ ŽŶ ƚŚĞ ĚĞƐŝŐŶƐ͟ 

͞DĞƐŝŐŶ ƐĞŶƐŝďŝůŝƚŝĞƐ ;ƉĞƌƐŽŶĂůͿ͟ 

͞Personal colour senƐŝďŝůŝƚǇ ĂŶĚ ĐŽůŽƵƌ ƉƌĞĨĞƌĞŶĐĞ͟ 

4 

Experience 

͞PƌĞǀŝŽƵƐ ĞǆƉĞƌŝĞŶĐĞ͟ 

͞Accumulated dĞƐŝŐŶ ĚĂƚĂ ĨƌŽŵ ĚĞƐŝŐŶ ƉƌŽũĞĐƚ͟ 

͞Similar design experiĞŶĐĞ ĨƌŽŵ Ă ƉĂƐƚ ĚĞƐŝŐŶ ƉƌŽũĞĐƚ͟ 

2 
Knowledge 

͞Basic (general) knoǁůĞĚŐĞ ŽĨ ƚŚĞ ĚĞƐŝŐŶ ĂŶĚ ĐŽůŽƵƌ͟ 

Novice   

designers 

4 

Personal factor 

͞PĞƌƐŽŶĂů ŝŶƐƚŝŶĐƚ͟ 

͞PĞƌƐŽŶĂů ĚƌĂǁŝŶŐ ĞǆƉĞƌŝĞŶĐĞ͟ 

3 
Knowledge 

͞Basic knowledge about colour match, associatŝŽŶ͟ 

1 
Common sense 

͞CŽŵŵŽŶ ƐĞŶƐĞ͟ 

Student 

designers 

8 

Personal factor 

͞IŶƐƚŝŶĐƚ͟ 

͞PƌĞǀŝŽƵƐ ĞǆƉĞƌŝĞŶĐĞ͟ 

͞PĞƌƐŽŶĂů ĞǆƉĞƌŝĞŶĐĞ ĂŶĚ ĨĞĞůŝŶŐ͟ 

͞PĞƌƐŽŶĂů ƉƌĞĨĞƌĞŶĐĞ͟ 

4 
Knowledge 

͞DesigŶ ŬŶŽǁůĞĚŐĞ ;ĐŽůŽƵƌ ĂŶĚ ůĂǇŽƵƚͿ͟ 

1 
Common sense 

͞CŽŵŵŽŶ ƐĞŶƐĞ͟ 

Table 1: Colour information resource factors by designer groups from phase 1.  
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Figure 2: Overall positive and negative perception of colour information found during the colour information use 

and colour application task. 

 

Figure 2 illustrates overall positive and negative perceptions of colour information provision they 

looked for by the three groups of designers during the colour modification task (phase 2). 

In terms of positive values, the most frequently selected ǁŽƌĚ ǁĂƐ ͚ǀŝƐƵĂů͛ ďǇ ƚŚĞ ƐƚƵĚĞŶƚ ĂŶĚ 
novice designers, although it was not highly selected by those in the expert group. This suggests that 

student and novice designers searched for (or preferred to use) visual information such as images, 

colours, or pictures during the task more than the expert designer group. The words that only expert 

designers selected frequently were ͚ƐƉĞĐŝĨŝĐ͕͛ ͚ƚƌƵƐƚǁŽƌƚŚǇ͕͛ ͚ƌĞůĞǀĂŶƚ͛͘ TŚŝƐ is probably due to their 

higher level of personal confidence in their own task-related information searching abilities. 

In terms of negative perceptions, the most frequently selected terms by all groups were ͚ĚŝĨĨŝĐƵůƚ 
ƚŽ ĨŝŶĚ͛ ;ϭϮ ŽƵƚ ŽĨ ϮϳͿ͕ ͚difficult to understand/too much text͛ (each 11 out of 27), ͚small numbers of 

images/too academic/too abstract͛ (each 10 out of 27). These are the negative perceptions of colour 

information that designers highlight when seeking such information.  

 

 

Figure 3: Preferred information formats, formats used, and sources during colour information searches (phase 2). 

 

As for preferred information sources expressed in phase 2 (Figure 3), all expert designers would 

ƉƌĞĨĞƌ ƚŽ ƵƐĞ ŽŶůŝŶĞ ŝŶĨŽƌŵĂƚŝŽŶ͘ OŶĞ ŽĨ ƚŚĞ ĞǆƉĞƌŝĞŶĐĞĚ ĚĞƐŝŐŶĞƌƐ ƐĂŝĚ ƚŚĂƚ ͞ŝŶĨŽƌŵĂƚŝŽŶ ŽŶůŝŶĞ ŝƐ 
ƚŚĞ ĞĂƐŝĞƐƚ ƚŽ ĂĐĐĞƐƐ ĨƌŽŵ ĂŶǇ ůŽĐĂƚŝŽŶ͟ ĚƵƌŝŶŐ ƚŚĞ ĞŵĂŝů ŝŶƚĞƌǀŝĞǁ͘ HŽǁĞǀĞƌ͕ ŝŶ ĂĚĚŝƚŝŽŶ ƚŽ ƚŚŝƐ͕ 
other groups would like also to be able to obtain information from other people or printed materials. 

A ŶŽǀŝĐĞ ĚĞƐŝŐŶĞƌ ĂŶƐǁĞƌĞĚ ƚŚĂƚ ͞ĂƐ ƉĞŽƉůĞ ƚĂŬĞ ŝŶ ŝŶĨŽƌŵĂƚŝŽŶ ŝŶ ĚŝĨĨĞƌĞŶƚ ǁĂǇƐ͕ ͙ ƚŚƌŽƵŐŚ 
friends/co-workers or at a conference, generally people will be more interested and take it on board 

ĂƐ ŝƚ ĐĂŶ ďĞ ŵŽƌĞ ŝŶƚĞƌĂĐƚŝǀĞ͟ Iƚ ŝƐ ĐůĞĂƌ ƚŚĂƚ ĂůƚŚŽƵŐŚ Ăůů ƉĂƌƚŝĐŝƉĂŶƚƐ ǁŽƵůĚ ǁĂŶƚ ƚŽ ƵƐĞ ƚŚĞ ŝŶƚĞƌŶĞƚ 
regardless of their level of experience, it also needs to be acknowledged that information from other 

people or printed paper can be good resources. 
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When we compare the actual formats used for searching for colour information, more 

experienced designers tend to use relatively objective resources, such as news articles or academic 

publications. Less experienced designers tend to use personal subjective feelings or search for colour 

information in order to apply colours in real world information formats or find an existing physical 

design product or online images to extract colours and apply them.  

Nevertheless, there is a common factor that all groups of designers use social media (for 

example, Youtube, Instagram, Pinterest, personal blogs) in order to look for colour information. The 

common characteristics of these sites are that they are supposed to have a visual focus with photos 

or videos, and be interactive. Designers may want to receive the colour data in this dynamic way.  

 

 

Figure 4: Overall satisfaction with the quality of information that designers found and used during the task (left); 

ease of finding information used for the colour application/modification test (right) in phase 2.  

 

Figure 4 shows the overall satisfaction at the quality of information and ease of accessibility of 

the information during the colour application/modification task.  A 5-point Likert Scale that ranged 

from very satisfied (2) to very disappointed (-2) was used to estimate their overall satisfaction. There 

is not a big difference between the overall quality of information (left) and ease of accessibility of the 

information (right) for the colour tasks. This data could be interpreted as showing that ease of 

accessibility is related to the overall satisfaction with the quality of the information.  

 

Level of designer Statements (quotation) 

Student designers 

 

͞FŝŶĚŝŶŐ ƌĞůŝĂďůĞ ŝŶĨŽƌŵĂƚŝŽŶ ǁĂƐ ĚŝĨĨŝĐƵůƚ͟ 

͞LŝŵŝƚĞĚ ƌĞƐŽƵƌĐĞƐ ĂŶĚ ŬŶŽǁůĞĚŐĞ ĂďŽƵƚ ĐŽůŽƵƌƐ ĂŶĚ ƵƐĞƌƐ͟ 

Novice designers 

 

͞Not enough information about colour perception and hard to tell whether the 

information found correlates to all individuals or not͟ 

͞Iƚ ŝƐ ŚĂƌĚ ƚŽ ĨŝŶĚ ƐŽŵĞ ǀŝƐƵĂů ĞǆĂŵƉůĞƐ͟ 

Expert designers 

 

͞‘ĞƐĞĂƌĐŚ ǁĂƐ ŶŽƚ ĐŽŶĐůƵƐŝǀĞ͕ ĂŶĚ ƐŽ ŝƚ ǁĂƐŶΖƚ ĐůĞĂƌ ǁŚĂƚ ƚŚĞ ĂĐƚŝŽŶ ƐŚŽƵůĚ ďĞ͟ 

͞TŚĞ ĞĨĨĞĐƚ ŽĨ ĐĂƚĂƌĂĐƚƐ ŽŶ ƉĞƌĐĞƉƚŝŽŶ ŽĨ ĐŽůŽƵƌ ǁĂƐ ŶŽƚ ĐŽǀĞƌĞĚ ŝŶ ŵƵĐŚ ĚĞƚĂŝů ďǇ 
my chosen information sources. By comparison, the effect of cataracts on 

sharpness/blurriness was always covered in more detail and always accompanied by 

ĞǆĂŵƉůĞ ŝŵĂŐĞƐ͟ 

Table 2: Comments on difficulties while finding and using colour information during the colour design tasks. 

 

Feedback on the colour information use during the colour design tasks from each group of 

designers is given in Table 2. The table summarises that poor information reliability, lack of colour 

information related to users, lack of visual examples (as designers are motivated by images and 

colours), unclear information for the effective use of colours are common difficulties. 
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CONCLUSIONS  

To conclude, the colour information that is currently available for designers to search and use for 

actual colour design (colour application/modification tasks) may be unsuitable for them. Because of 

this, regardless of level of design experience, it appears that designers rely on subjective factors that 

were revealed: personal intuitive/insight/preference, colour and design knowledge, design 

experiences and common sense. TŚĞ ĚĞƐŝŐŶĞƌƐ͛ ƉŽƐŝƚŝǀĞͬŶĞŐĂƚŝǀĞ ƉĞƌĐĞƉƚŝŽŶ of information sources 

and formats for colour information was investigated in terms of designer group. The overall quality of 

present colour information was not rated highly by any groups of designers. This may be related to 

the accessibility of information about colour. From their feedback on the colour design task (phase 

2), designers would want to know about reliability of information, and for information to be easy to 

access (easy to find), and to be concise, conclusive, and visual. 

These findings during the colour information use and colour design tasks need to be considered 

to develop the designer friendly colour design and communication tool for further research. Also the 

quantitative colour data gathered during the colour application/modification tasks needs to be 

interpreted and compared to the qualitative responses from designers in the next stage of the study. 

 

 

REFERENCES 

Ahmed, S., Wallace, K.M. and Blessing, L.T. 2003. Understanding the differences between how novice 

and experienced designers approach design tasks. Research in Engineering Design 14(1): 1ʹ11. 

DĞŝŶŝŶŐĞƌ͕ M͕͘ DĂůǇ͕ “͘‘͕͘ “ŝĞŶŬŽ͕ K͘H͘ ĂŶĚ LĞĞ͕ J͘C͘ ϮϬϭϳ͘ NŽǀŝĐĞ ĚĞƐŝŐŶĞƌƐ͛ ƵƐĞ ŽĨ ƉƌŽƚŽƚǇƉĞƐ ŝŶ 
engineering design. Design Studies 51: 25ʹ65. 

Fricke, G. 1996. Successful individual approaches in engineering design. Research in Engineering 

Design 8(3): 151ʹ165. 

Goldschmidt, G. and Rodgers, P.A. 2013. The design thinking approaches of three different groups of 

designers based on self-reports. Design Studies 34(4): 454ʹ471. 

Lee, G., Westland, S., Matthews, B. and Cheung, V. 2017. Designers perspective colour as a catalyst 

for improving accessibility. In: AIC 2017 Being Color With Health, Proceedings of the Midterm 

Meeting of the International Colour Association, Jeju, Oct 16-20, 2017. Jeju, Korea: Korean 

Society of Color Studies. 

Liikkanen, L.A. and Perttula, M. 2009. Exploring problem decomposition in conceptual design among 

novice designers. Design Studies 30(1): 38-59.  

Lofthouse, V.A. 2006. Ecodesign tools for designers: defining the requirements. Journal of Cleaner 

Production 14(15ʹ16): 1386ʹ1395. 

Ozkan, O. and Dogan, F. 2013. Cognitive strategies of analogical reasoning in design: Differences 

between expert and novice designers. Design Studies 34(2): 161ʹ192. 

Vallet, F., Eynard, B., Millet, D., Mahut, S.G., Tyl, B. and Bertoluci, G. 2013. Using eco-design tools: An 

ŽǀĞƌǀŝĞǁ ŽĨ ĞǆƉĞƌƚƐ͛ ƉƌĂĐƚŝĐĞƐ͘ Design Studies 34(3): 345ʹ377. 

Wong, W. 1997. Principles of color design. New York: John Wiley. 


