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Abstract. Creativity Support Tools or Creativity Support Systems are a well-

studied subject in the research of computer science and information systems. 

Whether the User Experience of Creativity Support Tools or Creativity Support 

Systems has been likewise sufficiently researched, shall be examined. A 

systematic literature search was conducted to investigate the current state of 

scientific literature. This review provides a brief overview of open and 

superfluous research areas in the field of User Experience for the development 

of Creativity Support Tools for business or management purposes. A total of 19 

papers were selected and coded, sorted to concepts and assigned to the various 

phases of the creative process. The results of the analysis have shown that there 

is a need for further research in this field. 
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1 Introduction 

1.1 The Relevance of User Experience of Creativity Support Tools 

The study of creativity in computer science - or at least in the community of the 

Association for Computing Machinery (ACM) - probably began around 1990 and has 

split into several research directions [1]. Digital tools, in particular, play an important 

role in most creative processes. Especially such tools which support creativity. This 

type of tools is known as Creativity Support Tools, for which there is still a need for 

further research [2]. The term first appeared when [3] began to show structured ways 

in which software can support the creative process. [4] identified already eighteen 

years ago, the research on Creativity Support Tools as one of the great challenges in 

Human-Computer Interaction (HCI) research. Today, there is still no consensus 

definition for Creativity Support Tools [2], but it can be generally said that it is a tool 

that "runs on one or more digital systems, encompasses one or more creativity-

focused features, and is employed to positively influence users of varying expertise in 

one or more distinct phases of the creative process" [2]. Accordingly, the target group 

of such tools is widely scattered across different industries and application areas [5]. 

A similar type of software program or system to which this type of tool is attributable 

was also investigated very early in the Information Systems (IS) community [e. g. 6-

8]. These so-called Creativity Support Systems generally refer to tools that support 
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creativity [7], but research in the early stages was more concerned with how to 

support creativity in Decision Support Systems e. g. [7-8]. These two terms are used 

synonymously in the following. In summary, it can be said that there are different 

names for this kind of tools, but they are an important research area in both the HCI 

[1], [5] and IS research. A current systematic literature review by [2] on the present 

state of Creativity Support Tools shows that research usually only addresses a specific 

domain and user level (such as novel or expert). User experience (UX) research 

addresses these issues as it traditionally focuses on the inner state of the user, the 

characteristics of the designed system and the context within the interaction between 

the user and tool [9]. A positive UX can also increase users' creativity, e.g., by 

helping to generate more or more original ideas [10]. However, by performing a 

search on Scopus with the keywords "Creativity Support Tool" AND "User 

Experience" (5 June 2019) only twelve hits were generated, which are only partly 

related to the searched question. Especially if one wants to take a look at the impact of 

UX on Creativity Support Tools in a business or management context, research on 

this specific question does not seem to provide many answers at the moment. 

However, as [11] point out in their literature research, the use of creativity-supporting 

software in companies could make a positive contribution to innovation problems 

such as idea generation or problem-solving. However, the question arises as to what 

scientific findings are already at hand for this purpose. 

1.2 Objective and Structure of the Study 

For the reasons given above, this paper, aims to identify which UX patterns have 

already been studied in the scientific literature to develop tools to support creativity 

that helps users generate more ideas in a business or management context. In 

particular, (1) which UX patterns lead to a positive UX, (2) and which lead to a 

negative UX. Furthermore, (3) for which phases in the creative process patterns exist 

for tools in a business context, especially for generating or evaluating business ideas 

(4) which gaps in knowledge exist and where there are matching concepts (5) which 

key directions for future research are to be investigated. A systematic literature 

review was chosen to answer these questions. 

As vom Brocke et al. [12] called for more methodological rigour in literature 

reviews, this paper attempts to answer this request by documenting in detail the 

process of searching, identifying and selecting relevant literature in the methodology 

section. This is followed by a scientrometric and content-based analysis of the 

selected papers. Subsequently succeeded by a discussion of the results, the 

contribution to the knowledge base in the field of information systems, the identified 

research gaps, the implications and limitations of this work and finally a short 

summary. 
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2 Theoretical Background 

The view on Creativity Support Tools and the defined basic understanding, presented 

here, should serve as a basis to better understand the search for subtopics, the coding 

process, and the classification. 

A creative process is generally defined in literature as the "individual exploration 

and transformation of conceptual spaces to generate ideas" [13]. Various models have 

been developed in research to map such a process [13]. In 2000, Shneiderman [3] 

introduced a framework, called Genex, for building user interfaces to increase 

creativity that can be applied to Creativity Support Tools. The Genex framework was 

chosen because it has created the basis for the design of user interfaces of Creativity 

Support Tools and is still relevant in today's research e. g. [2], [11], [15], [16]. The 

framework is based on three perspectives on creativity, which are called 

Inspirationalist, Structuralist, and Situationalist. The inspiring model assumes that the 

existing way of thinking or perception must be broken through to generate new ideas. 

Software, for this purpose, should support the free association by using textual or 

graphical instructions. The second perspective of the Structuralists focuses on 

learning from previous work and analysing and evaluating possible solutions. 

Libraries and so-called what-if tools are beneficial for this group. Situationalists 

consult with colleagues, friends, or mentors to support the creative process. For them, 

the possibility of advice is the decisive advantage. These three perspectives can also 

complement each other for some users [3].  

Based on these three perspectives of use, Shneiderman [3] defines four phases, 

which are not linear but can also run in an iteration, and eight activities to support 

creativity. An overview of these phases and activities can be seen in Figure 1. The 

phase Collect can be defined as learning from previous work. The phase Relate 

termed in general consultation with a third party. The phase Create includes all 

activities related to a comparison of possible solutions. The fourth phase Donate 

includes all activities for making results again available to others [3]. 

 

 

Figure 1. Genex framework and primary activities [2] 

During these four phases, the user should be supported with at least the following 

eight activities. For the collection phase, the software should include support for 

searching and browsing digital libraries and visualization support for data and 
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processes. The phase Relate should at least enable the user to have a consultation with 

a third party. The phase Create should encourage to think through free associations, to 

identify possible solutions, and enable comparison, to allow composing of artefacts, 

and give the opportunity to review and repeat work processes [3]. 

3 Method 

3.1 Research Method 

In this study, a systematic literature is chosen as research method. A systematic 

literature search aims to synthesize knowledge and build foundations [16]. Hence, 

research questions one, two and three can be answered, because they ask for patterns 

that lead to a negative or positive UX. In addition, an effective systematic review of 

relevant literature on a given topic helps to identify areas of overplus research and 

gaps so that future research directions can be recommended [16]. This research 

method, therefore, also addresses research questions four and five. 

3.2 Literature Search Process 

As recommended in general, an attempt was also made to examine publications in the 

peripheral areas of IS research, in particular, computer science [12] and business 

administration [16]. The databases to be used for the search have been selected to 

cover the relevant disciplines. The used databases are briefly presented below. The 

AIS eLibrary covers most of the pure IS literature, especially those considered as 

leading journals and conferences by the research community in this field e.g. [18-19]. 

The ACM Digital Library and IEEE Xplore Digital Library were selected because 

they contain a wide range of literature from the computer science disciplines. 

Furthermore, the database ProQuest ABI/INFORM® and Scopus were searched. 

ProQuest ABI/INFORM® contains a variety of business science-related journals, 

conference papers, and proceedings. Scopus is an interdisciplinary database, including 

ScienceDirect for example, that covers peer-reviewed literature, with a focus on social 

science and technology publications. This also includes EBSCOHost Business Source 

Complete, which covers a large part of the academic literature from the field of 

business and economics. In order to ensure a reliable base for knowledge creation, the 

search was limited in advance to scientific journal articles and conference 

proceedings. Especially those that ensure a peer-review process. This selection 

covered the most important database for IS research [19]. 

A search for ("Creativity Support Tool" OR "Creativity Support System") AND 

"User Experience" returned only fourteen results on Scopus and four in the AIS 

eLibrary. Also, the search in the other database yielded only few results. However, 

most of them referred to tools to support creative writing or painting processes, but 

none of the results could provide recommendations on user experience regarding 

Creativity Support Tools for business and management context. Therefore, it was 

decided first to search the tables of contents of three major journals and conferences 
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related the area of User Experience, the idea being to perform a kind of screening 

similar to what Webster and Watson [16] recommend as a starting point for a 

literature search. These were the ACM Conference on Human Factors in Computer 

Systems (CHI), ACM SIGCHI Conference on Creativity and Cognition (C&C), the 

Journal ACM Transactions on Computer-Human Interaction (TOCHI) and AIS 

Transactions in Human-Computer Interaction (THCI). The tables of contents were not 

scanned manually, but their directory was used in the ACM Digital Library and 

searched for the keywords "Creativity Support Tool" OR "Creativity Support 

System". In the directory of the THCI in the AIS eLibrary, the search term 

"Creativity" was searched because the others did not provide any results. By this 

procedure, the first relevant results could be found, and the first subset of further 

keywords could be defined. Since within this topic the search with very specified 

search terms produced few relevant hits, the search was broadened - according to the 

approach of Bandara et al. [19] - and the 61 results found were later examined more 

closely with a tool for qualitative data analysis. This procedure is explained in more 

detail in section 3.4. 

Based on the literature pool found, a backward search was carried out by analysing 

the references of the different research work. Besides, a forward search was 

performed, which means that work was searched that cited the research papers found 

so far. A Backward and forward search were then repeated sequentially [16]. Google 

Scholar was used for the forward search because the count of ‘cited by’ references 

was higher than in the databases like Scopus. The backward search identified another 

23 possible relevant works and, the forward search identified another 3. 

3.3 Literature Selection Process 

The search results found were first evaluated based on ratings for the assessment of 

scientific quality. The use of rankings is discussed in the research community, but it 

seems to be an appropriate approach to ensure effective and qualitative results e. g. 

[13], [18], [20]. However, the ratings were only used to ensure the scientific standard 

(e.g. peer review) of the selected publications. The rankings used and the ratings 

accepted can be found in Table 1. 

Table 1. Used Rankings 

Name Year Rates Discipline Accepted Ratings 

VHB-JOURQUAL31 2015 
Journals 

Conferences 
BM / IS AA / A / B / C / D 

CORE 20182 2018 Conferences CS / IS A* / A / B / C 

ERA 20103 2010 Journals CS / IS A* / A / B / C 

Academic Journal Guide4 2018 Journals BM 4* / 4 / 3 / 2 / 1 

BM = Business and Management / CS = Computer Science / IS = Information Systems 

 

                                                           
1 The Ranking can be found here: https://vhbonline.org/VHB4you/jourqual/vhb-jourqual-3/ 
2 The Ranking can be found here: http://portal.core.edu.au/conf-ranks/ 
3 The Ranking can be found here: http://portal.core.edu.au/jnl-ranks/ 
4 The Ranking can be found here: https://charteredabs.org/academic-journal-guide-2018/ 
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By screening the abstract and the title, it was decided whether the work could be 

relevant for the review. 

3.4 Literature Analysis and Synthesis 

In order to synthesize the literature in a useful way, a concept-centred approach 

instead of an author-centred approach was chosen, as it is generally recommended 

[13], [17]. At first, only the title and abstract of each work were screened in order to 

create a first rough assignment to subject areas - which is a common procedure in 

literature reviews [19]. These were then further refined and supplemented during full-

text analysis and synthesis. The coding was done in two levels, as Bandara et al. [19] 

recommend, and the results were recorded in a concept matrix using Excel. A further 

coding was carried out and assigned to the phases and activities defined in section 2 

within Creativity Support Tools in order to give an overview of the gaping and 

overplus research areas. For the categorization on the first level, the questions were 

arranged according to the addressed research questions, and on the second level, a 

deeper understanding of the sub-topics was sought [19]. For a more detailed analysis, 

the research papers were loaded into a program for qualitative data analysis [19], the 

author used the program MAXQDA for this purpose. A lexical search - a function 

within the tool - then marked the text passages in the papers that contained the terms 

in question and then examined the context for relevance to the paper [19]. From the 

87 works found, a total of 19 were selected for the review. 

4 Results 

4.1 Analysis of Scientometrics 

The overview in Table 2 contains the year of publication, the journal or conference 

name, the research paradigm, the research method, and the unit of analysis.  

No research paradigm seems to predominate strongly in the studies studied, since 

both, the behavioural and design science paradigm, were used relatively equally so 

that this field of research probably also benefits from the respective advantages of 

both paradigms. Many of the papers selected for this review did not examine a 

specific domain, and almost no mechanisms investigated that can be applied in 

particular to Creativity Support Tools in the business context. In addition, often only a 

specific user group or a particular system was examined and rarely the use within an 

organization. 

Table 2. Analysis of scientometrics 

Source Journal / 

Conference 

Research 

paradigm 

Research 

method 

Unit of 

Analysis 

Domain 

[15] CACM behavioural science case study system in use General 

[20] C&C behavioural science empirical study group General 

[21] C&C behavioural science empirical study group General 

[22] C&C behavioural science literature review group General 
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[23] C&C design science empirical study group Painting/ 

Sketching 

[24] CHI design science mixed method group Painting/ 

Sketching 

[25] C&C design science mixed method group Painting/ 

Sketching 

[26] CSCW design science case study organization Business 

[27] C&C design science mixed method group General/ Design 

[28] C&C design science user study group General 

[29] CSCW behavioural science empirical study group General 

[30] COOP behavioural science expert interview group General 

[31] CACM behavioural science case study group General 

[32] CACM behavioural science X X General 

[33] CSCW behavioural science mixed method group General 

[34] CSCW behavioural science case study system in use General 

[35] C&C design science case study organization General/ 

Business 

[36] CHI behavioural science semi-structured 

interview 

group General/ Design 

[37] CSCW design science user study group General 

4.2 Content-based Analysis of Results 

In Table 3, the work was assigned to the various activities from the Genex Framework 

in order to give an overview of the phases in which few user experience concepts 

could be found. 

Table 3. Assignment to the Genex Framework 

Source 

Genex Framework Phase 

Collect Relate Create Donate 

Searching Visualizing Consulting Thinking Exploring Composing Reviewing Disseminating 

[15]       X         

[20]       X         

[21]       X         

[22]     X X         

[23]     X X         

[24]     X X         

[25] X X X       X   

[26]     X           

[27]       X         

[28]       X         

[29]     X           

[30]     X   X     X 

[31]     X X         

[32]   X X X   X     

[33] X X X X X   X   

[34]     X           

[35] X X X         X 

[36] X             X 

[37] X X X X         

Total 5 5 13 12 2 1 2 3 
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As Table 3 shows, at least concepts for the exploration, composing and reviewing 

phases could be identified. Especially for the phases Consulting and Thinking, many 

concepts could be identified. 

Table 4 below shows the concept matrix, which contains the addressed research 

objectives as well as the core topics identified during the analysis. The concept matrix 

also reflects whether the paper has addressed the negative or positive impact on user 

experience and the three most addressed themes in the found literature. As Table 4 

shows, the impact of feedback on user experience has been a common theme. For 

example, Gill [38] argues that the user experience of interactive applications using 

collaborative intelligence and distributed creativity should be further explored to 

improve these systems. In particular, the effects of computational or AI feedback on 

the creativity and experience of users will be investigated by various studies e. g. [22], 

[23], [24], [25]. While effective feedback can help to improve creative performance, 

an improvement process in complex fields still takes much time, as it is often difficult 

for users to deduce the exact cause of an error from the feedback. A misguided 

improvement attempt can then lead to another error or deterioration of previously 

good quality [32]. 

Traditional collaboration among human users was a further identified topic. In 

principle, when designing collaborative systems for the user, the different 

requirements should be taken into account - both for activities that he performs as an 

individual and for activities that he performs as a member of the group [34]. For 

example, the authors [28] developed a digital whiteboard with sticky notes to 

encourage creativity and collaboration in distributed teams. An interesting aspect was 

that this system was able to work synchronously and asynchronously to support the 

needs of users in different phases and helped to overcome problems of these different 

modes of communication [26]. 

Table 4. concept matrix 

Source 

Concept matrix 

positive UX negative UX 
computational 

feedback 
collaboration 

hardware 

usage 

[15] X X       

[20] X X X     

[21] X X X     

[22] X X X     

[23] X       X 

[24] X X X     

[25]     X     

[26] X     X X 

[27] X     X X 

[28]       X X 

[29]       X   

[30] X X   X X 

[31]       X   

[32]     X     

[33]       X   

[34]   X   X   

[35]       X   
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[36] X X       

[37] X     X X 

Total 11 8 6 10 6 

 

Consulting in interdisciplinary teams can help in creative processes, but this is 

accompanied by various barriers that have to be overcome in order for teamwork to 

be successful. This includes trust among users, especially so that each team member 

can explore and develop ideas [31]. If the collaboration teams are heterogeneous, the 

different backgrounds of the users can hamper or even block the effective use of 

technologies to support creativity. Therefore the IT infrastructure should be carefully 

selected and adapted to the needs of the respective users [30]. However, the added 

value of digital support systems for creativity collaborations cannot always be 

determined. For example, digital and analogue sticky notes have different advantages, 

but in one experiment, there were no significant differences in the result of a 

brainstorming session. Nonetheless, it was found that the users adapted to the 

respective usage possibilities and that the digital sticky notes stimulated more 

interaction [33]. 

Another important topic examined with regard to the user experience of Creativity 

Support Tools is the usage characteristics of the hardware used e. g. [32], [33]. By 

combining different hardware devices, their own advantages can be used to optimize 

the consulting process in group work. By dividing team presentation devices and 

individual devices for each participant with software support for a team and a private 

workspace, an idea from the team workspace can be adapted and locally modified at 

any time and then made available to the team again for discussion [27]. 

5 Discussion 

With regard to the possible use and interpretation of the results, some important 

limitations of the procedure model and the results must be mentioned. Since only 

literature published in English was examined, important contributions possibly 

published in other languages may not have been considered. Since the keyword search 

referred only to the title, abstract, and keywords provided by the author, and no full-

text analysis was carried out to identify the relevant literature, partially relevant work 

may be overlooked. Since the search was mainly limited to scientific journal articles 

and conference proceedings and contents from books or book chapters were only 

included in exceptional cases and literature outside the scientific field was not 

considered at all, it was not possible to give an overview of the entire literature 

landscape on this topic. 

Future researchers could extend this literature review by giving a complete 

overview of the entire literature landscape and not just a limited like this one, as 

shown in the limitations. Since in this study predominantly only related works, so-

called "second papers" could be identified - as defined in the work of Bandara et al. 

[19], future research work may investigate the applicability of these concepts or 

possible opposing assumptions. Although attempts have been made to proceed with a 

rigorous scientific methodology and to identify all relevant topics, important concepts 
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may not have been included due to the branching of the subject and novelty. Future 

literature searches may, however, extend these concepts. Further studies could be 

carried out on the gaps identified in the exploration, composing, and reviewing 

phases, but a literature review in related areas may also be helpful in uncovering 

concepts. 

A contribution was made by documenting the literature search process in detail so 

that others could more easily extend this review or uncover gaps. In addition, the 

search strategies used may be extended or adapted for similar problems [12]. In 

accordance with a systematic literature search [16], the existing knowledge was 

collected and summarized so that a contribution was made to the knowledge base of 

IS research. It was also shown that this is an interesting and important area of study 

which still has some research gaps. Especially if one considers the actual goal of these 

tools, as Shneiderman [5] defines it, to help more users to be creative more often.  

6 Conclusion 

It has been shown that within the research on Creativity Support Tools used in the 

business and management context, the impact on the user experience is still relatively 

unexplored. The approach of these tools to support idea generation and problem-

solving by fostering creativity corresponds to current innovation challenges in the 

business environment and could possibly be used as support for employees or 

entrepreneurs. Since the user experience may have a strong influence on a user’s 

creativity, both in a positive and negative sense, the exploration of such design 

patterns may have a beneficial effect on the output by using such tools. 

Researchers who wish to identify relevant literature should consider some 

particularities in their methodology in order to find the widely dispersed, relevant 

knowledge for this area. When searching for relevant literature, the different 

terminologies should be taken into account; in computer science literature, for 

example, the term Creativity Support Tool is used rather than the term Creativity 

Support System in IS literature. Likewise, it makes sense to explore research on the 

user experience of related systems such as Group Support Systems or Decision 

Support Systems in relation to creativity support functions. It may also be advisable to 

use broader keywords such as Creativity or User Experience to get a comprehensive 

but smaller result set. Generally, the assumption of Bandara et al. [19] can also be 

confirmed that the use of qualitative data analysis tools is helpful and useful in 

carrying out a systematic literature search, where a large number of papers have to be 

scanned.  

An overview of the existing design patterns in current research and their influence 

on the user experience was given. It was found that research is particularly concerned 

with how user experience can be improved in collaboration environments and what 

effects feedback in general or computational feedback, in particular, can have on user 

experience. Moreover, the work on the activities defined by Shneiderman [3] was 

assigned in a creative process. This overview can be used in practice for the 

development of Creativity Support Tools as well as for future studies by researching 
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the identified gaps. Altogether 19 relevant papers were identified, summarized, and 

processed in this literature review. 
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