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Abstract - The study carried out the validation on the designers’ working efficiency during ideation by using a support tool 
‘IDEATOR’. Observations were applied to investigate the behaviors of the designers who working with ‘IDEATOR’ during 
ideation. Finally, the study conducted a questionnaire survey and retrospective interviews to understand the designers’ 
satisfy level with the core functions of ‘IDEATOR’. The results show that the designers presented gathering information 
(GA) and generating ideas (GI) behaviors more frequently than other behaviors during ideation. Besides, the three core 
functions of IDEATOR effectively supported designers’ ideation according to their response. 
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I. INTRODUCTION 
 
Ideation comprises idea generation, development, and 
communication. Regardless of whether ideas are 
concrete or abstract, these elements are all 
indispensable in the conception process. Words, 
images, or other components introduced during 
design ideation all have the potential to become key 
points that stimulate design thinking and facilitate 
association. Previous designers have relied on print 
reference materials during ideation, but the high 
accessibility of online resources has also led to 
designers developing a habit of using keywords to 
search for related resources. Therefore, the 
importance of words in the transformation of thinking 
modes is an emerging, crucial topic in design 
cognition research. Scholars must consider the 
relationship between keyword formulation and 
ideation in the field of design. 
 
Schön [1] stated that designers continually engage in 
reflection-in-action, which promotes design activities 
and facilitates the formulation of design concepts. 
Because the reflective behaviors of designers tend to 
be triggered by their seeing behaviors, seeing is an 
essential driving force in the design process. Most 
previous studies have maintained that the mental 
imagery of designers is triggered by substantial 
information or visual clues [2-8]. This mental 
imagery further enables designers to conceive ideas at 
that specific moment [9].  
 
The keywords that designers input during search and 
the relevant resources found through these keywords 
are a part of “seeing.” Before entering keywords in a 
search attempt, designers must decide which contents 
they wish to see in the search results; in other words, 
the searching process does not begin until the 
designers have mentally searched for task-related 
words. Therefore, the previous studies, which focused 
on the digitalized search behaviors of designers, 
contended that thinking precedes seeing [10]. In 

addition, to explore the keyword-based search 
behaviors of users during ideation, the seeing–
moving–seeing framework proposed by Schön and 
Wiggins [2] was modified to thinking–seeing–
moving, which offers a clearer illustration of the idea-
conceiving behavioral patterns of designers in the 
digital era (Fig. 1). Specifically, the accessibility of 
online resources substantially changed the resource 
referencing behaviors of designers, requiring 
designers to think first and decide on suitable 
keywords to find the resources they needed, which 
then enabled them to find appropriate stimuli. In 
other words, designers must identify potential sources 
of inspiration in vast online resources, a method 
considerably different from that of designers in the 
past, who might browse reference books with no 
specific intention to look for sources of inspiration. 
 

Thinking Seeing Moving 

 
Fig.1. Model of ideation among designers in the digital era 

(Cheng [11], p.95) 
 
In the previous study, we have developed an App 
named IDEATOR, which serves as a supporting tool 
for designers’ ideation. It enables designers add their 
idea sketches and short explanations to each entry of 
the idea record, presenting the idea development 
process as a self-report. Any key words, explanations, 
idea sketches, and representative images designers 
add to the process can serve as part of the stimuli or 
contents in the seeing portion. The three core 
functions of IDEATOR exhibited excellent 
corresponding relationships with the thinking–
seeing–moving behavioral models of designers, and 
their needs for reference resources during ideation. 
Specifically, in IDEATOR, the mind map idea 
development function (refer to Fig. 2a) supports the 
design thinking needs, allowing designers to make 
their idea map based on related keywords thinking; 
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the search engine image search function (refer to 
Figure 2b) supports the needs related to image stimuli 
and references, allowing designers to develop ideas 
from infinite image stimuli, this function enables 
enriching the data in the cloud database of 
IDEATOR, where references related to design tasks 
can be stored for future references; and the sketch pad 
sketching function (refer to Fig. 2c) supports the 
design action needs, allowing designers to draw idea 
sketches quickly. Furthermore, users can freely 
switch among several functional interfaces of 
IDEATOR to form mutual associations. This feature 
satisfies the cyclic and repetitive behavioral models 
of designers in the ideation process.  
 
This study aims to verify the results of the previous 
stage of the research project, determining whether the 
use of IDEATOR in the ideation process assisted 
designers in forming and developing creative ideas. 
Besides, the study also proposed modification 
suggestions for the app according to the results of the 
analysis. 
 
Function Example 

a. Idea development 
function 

 

b. Image search 
function 

 

c. Sketching function 

 
Fig.2. Three main functions of IDEATOR 

 
II. RESEARCH METHOD  
 
To provide relatively objective analysis results, the 
study involved developing different methods to 
record the behaviors of participating designers. Their 

design process was videotaped; in addition, a screen-
recording program for mobile devices (Shou.TV 
mobile game streaming 0.7.13) was employed to 
record the ideation processes of designers when using 
IDEATOR. After the design task was completed, a 
retrospective interview and a satisfaction 
questionnaire (designed on a 5-point Likert scale) 
were conducted with every participating designer, by 
which the designers assessed the level of support the 
main functions of IDEATOR provided. 
  
2.1. Design task, test environment, and recording 
methods 
The study recruited 15 designers who possessed more 
than 2 years of work experience in graphic design-
related fields (e.g., media, marketing, and advertising; 
all participants were required to be current design 
practitioners). The sample comprised 6 men and 9 
women; the average work experience of the 
participants was 5.96 years. The participants received 
an iPad mini with Internet access and had IDEATOR 
installed as the ideation support tool during the design 
task. 
To ensure a relatively objective analysis of the 
results, the same design task, developing a logo for a 
coffee house named ‘At Café’, was assigned to all 
participants as the test task. Before the participants 
began their work, they received a task explanation 
sheet and several A4-sized papers for taking notes 
and sketching during idea development. In addition to 
explaining the task process, the researchers instructed 
participants who were assigned to complete their task 
using IDEATOR on how to operate the app. The 
participants were allotted time to familiarize 
themselves with the interface and raise questions 
related to its use. They proceeded to their design task 
only after confirming that they could operate this app 
on their own. Upon the completion of the design task, 
the researchers collected all task explanation sheets 
and notes to conduct research analysis. 
All participating designers performed their design 
task in a quiet laboratory and were provided an iPad 
mini with the IDEATOR installed as well as Internet 
access during their ideation. A camera was set on the 
right or left side of a participant (adjusted according 
to the dominant hand of the designer) to record 
sketching and ideation behaviors; a screen-recording 
program, Shou.TV mobile game streaming 0.7.13 for 
mobile devices, was employed to record the ideation 
process when the app was used. The videotaping 
began only after the researcher ensured that the 
investigated participant could adequately perform the 
design task. No time limit for task completion was 
imposed on the participants. When a participant 
informed the researcher that an idea sketch satisfying 
the requirements of the design task was completed, 
all recording procedures were terminated. 
 
2.2. User satisfaction survey and retrospective 
interview 
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Upon completing their design task, participants who 
used IDEATOR during the ideation process were 
required to return the satisfaction questionnaire 
(designed using a 5-point Likert scale), in which 
these participants were asked to assess the level of 
support the main functions of IDEATOR provided 
regarding ideation. In other words, the satisfaction 
survey investigated the following five functions: 
mind map, image search, sketchpad, notebook, and 
image board. To identify the problems designers 
encountered when operating IDEATOR, the 
researcher administered a semi-structured 
retrospective interview to each participating designer 
upon the completion of their questionnaire. The 
interview results facilitated the verification of the 
observation results and enabled the researcher to 
collect IDEATOR interface-related questions and 
suggestions proposed by designers who used this app 
for ideation. 
Finally, the research data for each participant 
comprised video data obtained in the observation 
phase of the, the idea sketches of the participants, and 
the verbal data collected in retrospective interviews. 
The researcher and two coders performed data 
analysis collectively. The internal consistency of 
video clip coding and verbal data classification 
carried out by the researcher and two coders were 
also examined. 
 
2.3. Data analysis 
To code the video data, the researcher first used 
behavior-observing software, Observer XT, to mark 
all points of change in the videotaped behaviors of 
the participants, applying the coding scheme of 
design behaviors developed in the previous study. 
The coding scheme of design behaviors conducted in 
the study mainly comprised the modes of gathering 
information, sketching, and reflecting proposed by 
Cross et al. [12], drawing, examining, and thinking 
proposed by Akin and Lin [13], and gathering 
information, generating ideas, and modeling by 
Atman et al. [14]. Subsequently, according to the 
analysis of the participants’ recorded data, their 
design behavior modes were classified into gathering 
information, generating ideas, and thinking modes 
(refer to Table 1). Among these modes, gathering 
information (GA) consisted of retrieving information 
(RI), referring to relevant information (RRI), and 
referencing saved data (RSD); generating ideas (GI) 
comprised writing down ideas (WI) and creating new 
sketches (CNS), and thinking (TH) is composed of 
looking at own sketches (LOS) and continuing to 
sketch (CS). Subsequently, according to these coding 
scheme and definitions of behaviors, the two coders 
corrected inappropriately paired results and listed 
clips that could not be categorized into any behavioral 
code. Then, the researcher and two coders discussed 
the additions and eliminations of behavioral codes as 
well as the additions or revisions of the definitions of 
behavioral codes. 

Regarding the verbal data obtained in the 
retrospective interviews, the researcher first created 
verbatim transcriptions and then summarized and 
analyzed the key points of the transcriptions with the 
assistance of the two coders. The transcriptions were 
subsequently used to perform comparisons with and 
annotate the videotaped contents as well as 
summarize questions and suggestions for revisions 
provided by the participants regarding the IDEATOR 
interface. SPSS statistical software was used to 
examine the mean and standard deviation of the 
satisfaction level for each of the main functions in the 
aforementioned questionnaire. The results also served 
as references for analyzing the revision suggestions 
proposed by the participants. 
 

Table1: Revised behavior codes and the definitions after the 
additional three new behavior codes been added 

Behavior 
mode 

Behavior 
(code) Definition 

Generating 
ideas (GI) 

Writing 
down ideas 
(WI) 

Writing down keywords 
as the ideas they 
generated to be used 
later; listing, adding or 
adjusting different 
alternatives. 

Creating 
new 
sketches 
(CNS) 

Drawing new shapes, 
lines, labels or arrows. 

Adding a 
new branch 
idea (ANI) 

Adding an idea in the 
mind map area of 
IDEATOR as the new 
branch idea. 

Gathering 
information 
(GA) 

Retrieving 
information 
(RI) 

Retrieving information 
on-line; saving the 
retrieved data in the 
hard disc to be the 
reference later. 

Referring to 
relevant 
information 
(RRI) 

Referring to the 
information they have 
retrieved on-line in 
advance. Retrieving 
action is not included in 
the behavior. 

Referring to 
the saved 
data (RSD) 

Referring to some saved 
data they have retrieved 
on-line in advance.  

Taking 
notes (TN) 

Taking notes after they 
referred to the 
information or the saved 
data they have retrieved 
on-line. 

Thinking 
(TH) 

Looking at 
own 
sketches 
(LOS) 

Looking at the sketches 
they have drawn in 
advance. 

Continuing 
to sketch 
(CS) 

Continuing to work on a 
sketch they have drawn. 
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Behavior 
mode 

Behavior 
(code) Definition 

Revising a 
branch idea 
(RBI) 

Revising the idea, fixing 
the words of an idea, 
adjusting the level of an 
idea in the mind map 
area of IDEATOR. 

*Items in a gray shade are the behavior codes newly 
added in the coding scheme 

 
III. RESULTS AND DISCUSSION 
 
The following section provides detailed explanations 
on four aspects, including the analysis of the 
behavioral segment (BS) coding of the designers, 
connections among designer behaviors during 
ideation, and satisfaction levels and suggestions for 
further improvement regarding the main functions of 
IDEATOR. During the design task-based test, the 
adopted screen-recording program for mobile devices 
stopped unpredictably when videotaping the ideation 
of two participating designers, the records are 
incomplete and unsuitable for analysis. Consequently, 
the task-based test data that were assessed in the final 
phase comprised 13 entries of complete data, 
(hereafter referred to as I.1–I.13). 
 
3.1. Analysis of the behavioral segment coding  
According to the results of the analysis conducted by 
the researcher and two coders through Observer XT, 
the videotaped observation of the 13 designers was 
cut into a total of 572 BSs; the mean time used was 
approximately 24 min (M = 1453 s). Because 
IDEATOR was first employed in ideation only in the 
current stage of this study, three behaviors had not 
been previously coded. Therefore, the behavior codes 
were expanded from 7 to 10 in the present stage 
(Table 1). The 10 behavior codes belonged to the 
three aforementioned modes: WI, CNS, and adding a 
new branch idea (ANI) in the GI mode; RI, RRI, 

RSD, and taking notes (TN) in the GA mode; and 
LOS, CS, and revising a branch idea (RBI) in the TH. 
The three newly incorporated behavior codes were 
ANI, RBI, and TN (marked in a gray shade in Table 
1). ANI meant that the designer added a new branch 
of ideas to the main screen of the mind map in 
IDEATOR; RBI indicated that the designer revised 
existing idea branches on the mind map screen, such 
as changing idea-related words or adjusting the levels 
of the branches; TN denoted that the designer left a 
record on the functional interface of a note in 
IDEATOR after referring to related information. 
Table 2 presents an analysis of the 572 BSs obtained 
from the designers by code. For designers I.1–I.13 
demonstrated 42, 87, 10, 37, 36, 39, 85, 33, 53, 17, 
46, 31, and 53 BSs, respectively. The mean of the 
BSs of the participating designers was 44; with I.2 
exhibiting the maximal BSs (87) and I.3 the minimal 
BSs (10). 
The external behaviors of the participating designers 
mainly comprised RI and LRI (106 BSs each; 
18.5%), followed in decreasing order by CNS (101 
BSs; 17.7%), ANI (68 BSs; 11.9%), CS (61 BSs; 
10.7%), RBI (52 BSs; 9.1%), WI (10 BSs; 1.7%), and 
LOS (9 BSs; 1.6%). According to the three behavior 
modes, the total BSs classified under the GA mode, 
namely the RI, RRI, RSD, and TN BSs, consisted of 
57.3% of overall designers’ BSs, followed in 
decreasing order by those in the GI mode, namely the 
WI, CNS, and ANI BSs (31.3%), and finally by those 
in the TH mode, namely the LOS, CS, and RBI BSs 
(21.4%). This finding revealed that more than half of 
the BSs of designers could be categorized in the GA 
mode, showing the high frequency of these actions 
among these designers during ideation. Therefore, 
designers achieved higher appearance frequency in RI 
and RSD (GA mode) and CNS (GI mode), and they 
exhibited lower frequency in CS (TH mode). It can be 
conjectured that designers were thinking (TH) while 
they were retrieving information on-line (RI) and 
referring to the saved data (RSD) during their 
ideation. 

 
Table2: Analysis of BSs of designers by code 

The behavioral segments of Designer’s ideation with IDEATOR 

B-mode GA GI TH  
B-Code RI RRI RSD TN WI CNS ANI LOS CS RBI Total 
I.1 7 8 2   15 8   2 42 
I.2 21 31    6 12  12 5 87 
I.3 1 2 3 1  1 1  1  10 
I.4 4 10   2 9 6 1 5  37 
I.5 10 11 1 3  6 3  1 1 36 
I.6 11 11 3 3  4 5  1 1 39 
I.7 15 15 2 8  16 12 3 9 5 85 
I.8 2 6 2  4 11 1  5 2 33 
I.9 11  3 1  9 6 4 10 9 53 



International Journal of Management and Applied Science, ISSN: 2394-7926                                                 Volume-4, Issue-10, Oct.-2018 
http://iraj.in 

How Does ‘Ideator’ Work for Designers in The Ideation? 
 

53 

 
3.2. Satisfaction and suggestions for further 
improvement regarding the main functions of 
IDEATOR 
Through a task-based test, this study clarified how 
IDEATOR supported the ideation of designers 
through observing the task-performing process and 
analyzing the idea sketches. In addition, a satisfaction 
questionnaire and retrospective interviews were 
subsequently administered to further determine user 
satisfaction, operation-related questions, and 
suggestions for further improvement. The researcher 
and two coders converted the verbal interview data of 
the 13 designers into verbatim transcripts to perform 
analyses. Questions and suggestions related to 
specific functional items were compiled and 
categorized. Because of the limited length of this 
paper, Table 3 only presents part of the analyzed 
contents of the verbatim transcripts to serve as an 
example. 
The results of the satisfaction questionnaire for the 15 
designers (Table 3) revealed that of all the main 
functions of IDEATOR, the designers considered the 
“image search” function to be the most helpful and 
satisfactory (M = 4.17, SD = 1.06), followed in 
decreasing order by the “mind-mapping idea 
development” (M = 3.62, SD = 0.87), “sketchpad” 
(M = 3.08, SD = 0.95), “scrapbook” (M = 2.85, SD = 
1.21), and “notebook” functions (M = 2.62, SD = 
1.04). Specifically, the three of the main functions of 
IDEATOR that exhibited corresponding relationships 
with the thinking–seeing–moving behavioral models, 
namely the “image search”, “mind-mapping idea 
development”, and “sketchpad” functions, were 
verified that met the requirements of designers during 
ideation. The satisfactory level of the 15 designers for 
the three core functions are more than 3, which can 
conjecture that they do effectively support the 
development of design ideas in the ideation. 
 

Table2: Satisfactory for the main functions of IDEATOR 

 

The designers considered image searching to be the 
most helpful function; in addition, the designers also 
proposed the maximal numbers of questions and 
suggestions regarding this function to align it more 
closely with user needs. For example, the designers 
proposed that multiple referencing images be copied 
in a single keyword search, and each time the user 
logged in to the image search page, the previous 
image search attempt should be shown to facilitate 
the continuation of the idea development process. 
Users should be able to freely adjust the images 
searched, and functions such as zoom in, zoom out, 
cropping, and changing the order of images should be 
added to show the relevance or importance of these 
references. The efficiency or method of image 
copying should be enhanced or changed. Annotation 
should be enabled for the images collected by 
copying. 
 
Regarding the mind-mapping idea development 
function, which also achieved relatively high 
satisfaction, the designers offered the following 
questions and suggestions: Although most 
participating designers in this study rated the mind-
mapping idea development mode positively, they 
wished that the locations of idea-related keywords 
and the methods of addition and elimination were 
more flexible, and that colors be added to categorize 
ideas according to user needs. In particular, keywords 
for the ideas on the mind map screen should be 
presented together with the thumbnails of referenced 
images so that each idea simultaneously had word-
based or image-based stimuli and associations. 
Regarding the sketchpad function, designers tended 
to rate this function with a relatively low level of 
intuitive operation. The sensitively of the touch 
control technology substantially influenced the 
sketching result, thus reducing the intention of 
designers to use this function.  
 
The designers proposed comparatively fewer 
suggestions for the notebook, scrapbook, and 
highlighting functions because they had relatively 
little need for these functions, or because these 
functional items could be replaced with adjusted or 
expanded main functions. For example, the notebook 
function could be combined with the image search 
function, and the objective of the scrapbook function 
can be achieved by adding thumbnails to the key 
ideas on the mind map screen 

I.10     1 10 2  4  17 
I.11 9  8 5 1 3 6  3 11 46 
I.12 8  8  2 2 2  2 7 31 
I.13 7 12 1 5  9 4 1 8 9 56 
Segments 
(BSs) 106 106 33 26 10 101 68 9 61 52 572 

Percentage 
(%) 18.5* 18.5* 5.8 4.5 1.7 17.7* 11.9 1.6 10.7 9.1 100 
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Therefore, according to the results of the satisfaction 
survey and the analysis of verbal data collected from 
retrospective interviews, adjustments to and 
expansions of the operating methods and supporting 
contents of the main functions will be implemented in 
the future to enable the revised IDEATOR to align 
more closely with the needs of designers during idea 
development. 
 
CONCLUSIONS 
 
This study used the achievement of previous project 
to develop an online app, IDEATOR, as an ideation 
support tool for designers and conduct a verification 
study on the efficacy of their ideation. Specifically, 
this study investigated whether the app can meet 
designers’ need during their ideation. Subsequently, 
this study administered retrospective interviews and 
distributed user satisfaction questionnaires to the 
designers. The results obtained can serve as a basis 
for future revision of the current IDEATOR version. 
The results are presented as follows: 1) The 
observation record of the ideation behaviors of 
designers should be increased to 10 behavior codes, 
in comparison with the seven behavior codes 
previously summarized. 2) Designers exhibited 
higher frequencies of GA and GI behaviors and a 
lower frequency of TH behaviors. 3) The results of 
the satisfaction survey showed that IDEATOR 
effectively supported designers’ ideation, especially 
the three core functions. 4) The analysis of the verbal 
data of retrospective interviews indicated that to 
further satisfy the needs of designers for idea 
development, future adjustments and expansions to 
IDEATOR should focus on the operating methods 
and supporting contents of the main functions, instead 
of incorporating additional functions. 
 
The present study completed the proposed research 
objective, namely the verification of the creative idea 
generation support app IDEATOR, which was 
developed in the previous stage of the current project. 
In the future, this tool could be adopted to examine 
the idea development process of designers in various 
fields and in team-based tasks. 
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