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Abstract - Making Technologies that support creativity has been a challenge to HCI researchers in the last decades. 
Although many Creativity Support Tools (CSTs) have been made, however, they have not reached an optimal stage. In 
addition, so far there is no research that specializes in enhancing creativity support tools for visual arts in specific. Hence, 
this research has been established for this purpose. And this paper shows that CSTs for visual artists have been investigated 
for weaknesses, along with the identified solutions. In this study, six research subjects have been asked to participate. They 
were asked about software tools they used, how they used it, and the degree to which those tools supported creativity. The 
aim was to find weaknesses in those tools in regards to supporting creativity. In addition, a framework was used in the study, 
which was comprised of three concepts/models of creativity; Shneiderman’s creative activities which need to occur in order 
for a CST to support creativity, Resnick’s approach for learning that helps people develop their small-c creativity, and 
Carroll’s Creativity Support features used to measure creativity support. The results of the study showed that there 
existidentified weaknesses in the currently used CSTs by visual artists. It is concluded in this research that there are proposed 
solutions to those weaknesses, by makingspecific changes to the current software tools,as well as applying additional 
features to help support creativity. 
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I. INTRODUCTION 
 
The ability to produce more creative artistic and 
technological artifacts is highly desired in the modern 
world. Hence, interest in creativity in art and 
technology, as well as in other fields,has largely 
amplified in the last few decades (Kaufman & 
Sternberg 2010). This is due to its significance in the 
modern world as a path to innovation. In computer 
arts creativity research has largely increased in the 
last decades with the aim to help people become more 
creative more of the time.Unlike the “old” convention 
of creativity, when it was believed that only certain 
people can be creative or have the special 
characteristics to allow them to be creative (the 
creative personality) (Csikszentmihalyi 1996)(Elam 
& Mead 1990), now research has shown that all 
people can become more creative by providing the 
appropriate tools and training to reach their optimal 
creativity (Carroll et al. 2009)(Shneiderman 
2007)(Farooq). This somewhat “new” convention of 
creativity has opened a newdoor tothe innovation 
world. While artists have been vigorously and 
effectively using digital technology in their practice 
since the mid-1960’s (Edmonds & Candy 
2002)(Edmonds 2002), however, the challenge has 
become to create the appropriate tools to support the 
creativity of its users. Despite the existence of many 
Creativity Support Tools (CSTs) and many theories 
and frameworks for creativity support, however, 
research on CSTs have not reached an optimal state, 
and there is still space for improvements (Askland & 
al. 2010). The study in hand offers an overview of the 
weaknesses found in the current CSTs for visual 
artists, and proposed solutions. This is important in 

the field as it highlights current deficiencies in the 
available CSTs and how to optimize them in order to 
support creativity in a better way. 
 
II. CREATIVITY SUPPORTING USER 
INTERFACE DESIGN 

 
Shneiderman (Shneiderman, 2000) considers 
constructing information technologies that support 
creativity a challenge to HCI researchers and UI 
designers. Hence he offered a framework called 
‘GENEX’ to help designers create technologies that 
support the creativity of its users. The framework is 
built on Csikszentmihalyi model of creativity. He 
believes that some creative activities need to occur 
for creativity to follow, those are: Searching and 
browsing digital libraries, consulting with peers and 
mentors, visualizing data and processes, thinking be 
free association, exploring solutions and what-if 
tools, composing artifacts and performances,  

 

 
Fig.1. GENEX 
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and reviewing and replaying session histories 
(Shneiderman 2000). 
 
Whereas Resnick believes that a software tool, if 
designed and developed properly, can help people 
develop as creative thinkers at all stages of their life. 
His guiding principle is to develop technologies that 
can be used by people with many different styles, and 
along many different paths (Resnick 2002). This 
supports the main aim of CSTs in allowing people to 
be more creative more of the time.  

 

 
Fig.2. Resnick’s kindergarten approach 

 
Moreover, due to the vague nature of creativity, it is 
hard to evaluate and measure (Edmonds 2005)(Candy 
& Bilda 2009). In an attempt to create a quantitative 
scale of creativity support, Carroll has presented what 
is called the “Creativity Support Index” (CSI). The 
CSI survey produces a scale from 0-100 for the 
degree of creativity support in a tool, a system, or an 
interface.  
The CSI comprises six factors of creativity support, 
those are: Exploration, Immersion, Results worth the 
Effort, Expressiveness, Collaboration, and 
Enjoyment. The CSI survey contains a section where 
each factor is compared to each of the other factors in 
order to determine their relevance to the user. This 
generates weightings that are used in the final 
calculation of creativity support (Carroll 2011).  
Even though GENEX has been widely known, 
however, not all of its aspects are implemented in the 
CSTs. The same applies to Resnick’s approach to 
creative thinking, and the CSI. The researcher has not 
found any CST that uses those as a basis for creativity 
support. This may be due to the commercial aim of IT 
companieswhere they give attention to effective task-
specific tools rather than more creative ones.  
In this research, a framework that combines the above 
three concepts/models was developed and adopted, as 
to search for weaknesses in the currently available 
tools, as well as to propose solutions. The framework 
is called SRC and uses Shneiderman, Resnick, and 
Carroll’s approaches to creativity support combined.  
The SRC framework helps developers to think of the 
CST as an environment, allowing its users to go 
through Resnick’s stages of creative thinking 
(imagine, create, play, share, reflect), and allowing 
the Shneiderman’s creative activities to occur, and 
ensuring that Carroll’s factors of creativity do exist in 

the tool. Therefore, the SRC framework ensures that 
most of the creativity support activities, factors, and 
concepts are taken into consideration when creating a 
CST.  
 
DETAILS OF THE STUDY 
 
2.1. The Participants 
 
There were six research subjects in the study. All of 
which professionally used a visual arts software tool 
to create computer artifacts. 
 
2.2. The Data 
 
A semi-structured interview was conducted with the 
participants. The interview was comprised of a 15-
minute drawing session, where the participant is 
asked to use their preferred software tool to create a 
graphical image. Then the participants were asked the 
interview questions, the answers were noted down 
and a video recording was kept for further analysis 
and reference. A copy of the image, along with a 
recording of the drawing session (screen capture), and 
corresponding notes were kept for reference and 
further analysis. 
 
2.4. Data Analysis 
A qualitative approach was used to analyze the 
collected data, and results were drawn. 
 
RESULTS AND DISCUSSION 
 
It was found that the currently used CSTs have 
weaknesses in some factors of creativity support, 
including: 
 Digital libraries – It has been discovered that 

the current CSTs either do not have digital 
libraries implemented within the tool or that it 
is not used by users due to reasons such as its 
efficiency of use, easy of use, or not knowing 
that it exists 

 Communicating with peers and advisors– It 
has been revealed that communication and 
collaboration is poorly supported within the 
tool, and that users tend to use other methods 
of collaboration such as e-mail or other 
applications 

 Thinking by free association – It is found that 
the tools do not support thinking be free 
association, or any other type of creativity 
support in regards to idea generation 

 
CONCLUSIONS 
 
Although the available CSTs for visual artists do 
incorporate major elements of creativity support, 
however, there are still ways to improve them. This is 
due to the weaknesses shown in those tools. It is a 
good way to think about CSTs as creativity support 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-4, Issue-8, Aug-2017 
http://iraj.in 

Weaknesses in Creativity Support Tools For Visual Artists 
 

52 

environments rather than software tools. By doing so 
a bigger picture can be drawn for each system 
allowing for more creativity to take place within the 
environment.    
 
FUTURE WORKS 
 
A prototype presenting the proposed solution to the 
above weaknesses has been implemented with the 
aim to solve those weaknesses. The prototype is in 
the validation stage. 
 
Other future directions could be to look for new 
factors that support creativity in continuously 
evolving requirements. 
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