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ABSTRACT

Yu, Yawen. M.S., Purdue University, August 2016. A Study of the Color Selection
Process of Web Design Students. Major Professor: Esteban Garcia.

This study investigated the color selection workflow of web design students as they
create websites, as well as the resources, past experiences, and thoughts that go into this
process.
Interviews and task activities were conducted to identify the color selection workflow,
and the process was found to contain many micro-interactions that ultimately went
beyond just color selection. Furthermore, the color selection workflow was observed to
be composed of “modes,” where each contributed to the behaviors of the student
designers.
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CHAPTER 1. INTRODUCTION

Color is only one aspect of a website. When designers create websites, typography,
layout, and photos may all be taken into account, as well as past experiences and
resources. This study attempted to focus on contemporary web designers: student
designers from Purdue University

1.1

Significance

By documenting and analyzing the color selection workflow of web design students, this
study has the potential to benefit web site design and development. While the scope of
this protocol study is small, the results generated may be able to impact a small group of
designers by helping them understand the workflow that comes from color selection for
web application.

1.2

Statement of Purpose

Due to the prevalence of the internet, many have gained the ability to create and share
through web sites. However, there is a lack of documentation of color design processes
for the web. Thus, the goal of this thesis is to understand the process of color selection,
particularly the selection process used by web designers as they create web sites. This
protocol study utilized tasks that come from everyday activities from web designers. In
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this qualitative study, the researcher attempted to identify themes and patterns that
emerge from this color selection workflow.

1.3

Research Questions

How do web design students select colors for design application in a constrained task?
What kind of resources, past experiences, or thoughts do students use in the process of
website creation?

1.4

Assumptions

The following assumptions are inherent in this study:


There is a need to examine, document, and record the design process of
contemporary web designers.



The sample of participants is diverse enough to make up for cultural difference
in color perception.



Participants in this study do not have color vision deficiency, nor do they wear
corrective lenses to rectify color vision deficiency.



The participants will answer interview questions honestly and accurately.



The participants are familiar with Adobe Illustrator through courses or through
work experience.
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1.5

Limitations

The following limitations are inherent in this study:


The sample is limited to a pool drawn from Purdue University, West Lafayette,
Indiana in the spring of 2016.



The sample is limited to a pool drawn from Purdue University student designers



The study is limited to the availability of the participants to complete the
interview.



The study is limited by how different computer monitors display color. To
rectify this, all task activities were conducted on one computer for display color
consistency.

1.6

Delimitations

The following limitations are inherent in this study:


The study is not focused on participants outside of Purdue University.



The study is not focused on color in physical media.



The study is not focused on coded websites, only mockups done in Adobe
Illustrator.



The study is not focused on the perceptive capabilities of the human eye.



This study is not focused on web design students as a whole, and findings may
not be applicable to this group.
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1.7

Scope

The scope of this study of very narrow due to its explorartory and qualitative nature. By
conducting a protocol study that examines the work practices of seven design students,
the findings are not applicable to web design students as whole. Rather, the results of this
study looks at the micro-interactions and behaviors of the color selection workflow of a
very small group.

1.8

Summary

This study attempts to understand the color selection process of web design students.
Thus, the goals are to observe the behaviors of participants as they engage in the process
of designing, and to look for trends and patterns that emerge in relation to color selection.
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CHAPTER 2. LITERATURE REVIEW

A better understanding of the design processes at the student level can provide insight
into the professional practices in industry. To provide a background on the topic of this
study and emphasize the importance of how designers design, a review of literature was
conducted to establish context and identify gaps in research.
First, this study explored research done on how designers approach and engage in
the process of designing. An important topic to cover here is design cognition, which
encapsulates the activities designers apply to their creative process (Cross, 2011). Next,
this study explored research done on the actual process of design, and any models that
have already been established.

2.1

How Designers Think

Design cognition is the study of cognitive activities within the design process. After
investigating the differences between design as a discipline and design as a science, Cross
(2001) ultimately asserts that the scientific study of design thinking can contribute greatly
to the understanding of professional practices. For this reason, it is important to
understand how users think.
Leonard and Sensiper (1998) assert that designers alternate between divergent thinking
during concept generation and convergent thinking during concept evaluation and
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selection. As they explore resources, designers will think divergently, and brainstorm
possible ideas. As they evaluate the ideas, designers will begin to think convergently, and
narrow down on what they perceive is most feasible.
An exploratory study conducted twenty years later investigates how different
forms of design planning impacts end-user web developers. It was shown that end-users
who utilized methods such as creating concept maps and scenarios had a better
understanding of the design task and were more likely to explore (Rosson et al., 2008).
However, due to the lack of completed solution, these findings cannot verify how
successful the end designs are. It was also shown two years prior that by allowing
designers to infer the user's needs, solutions reached can be considerably differently
(Darses and Wolff, 2006). Designers can imagine users as subsystems or according to
user-centered design principles, or as elements of an imagined scenario where methods of
interaction that can used are taken into consideration. It was also concluded that designers
focus less on their users’ expectations when they are designing, and more when they are
evaluating an existing design (Chevalier and Bonnardel, 2007).
New ways to communicate may lead to different thinking modes. This could
apply to how designers think and search for resources. A study in 2016 codes behaviors
of designers as they search for resources, and uses this to develop a mobile app that
generates creative ideas. Behaviors coded were writing down ideas, looking at relevant
information, looking at own sketches, referring to the saved data, creating new sketches,
and continuing to sketch. From this, it is discovered that designers follow a “seeingmoving-seeing model” where they receive and react to resources during the design
process that result in ideas (Cheng, 2016).
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Designers also benefit from being open and agreeable. A study conducted in 2014
shows that openness and agreeableness in designers leads to an increased imagination
from crystallizing abstract ideas and regenerating knowledge (Chang et al., 2014).
Dorst and Cross attempted to investigate how creative design occurs (Dorst and
Cross, 2001). Nine industrial designers were given design briefs for an assignment that
outlined the problem. As these participants progressed with their design assignments, it
was observed that creativity of the design was influenced by how designers perceive the
task in terms of the problem, the solution, the resources available, and their own goals.
Surprisingly, it was also observed that designers will come upon an idea they believe to
be original despite the fact that others did as well. However, this idea led to different
solutions.
Design fixation is where designers “inadvertently carry over specific and
unhelpful features from a previous example when they are designing something new”
(Crilly, 2015). Expert designers were interviewed, and found that despite knowledge of it,
designers still struggle to overcome fixation. It can be triggered by “personal,
organisational and contextual factors,” such as the culture of the company they work at,
the expectations of the client, and the amount of perceived risk.
In this section, it has been revealed how users think through research. They
benefit from thinking in different ways and also by being open and agreeable to new idea
ideas.
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2.2

Student Designers

This section will attempt to understand student designers, and how they differ from
experienced designers in the industry. A study conducted in 2016 asserts that design
expertise is acquired through the experience of designing, and mentorship from expert
designers can help novices develop their own values and preferences (McDonnell, 2016).
A review of research was done on expert designer behaviors as they design. Cross
summarizes that expert designers do not spend a long time defining the problem (Cross,
2004). Rather, they are successful because they spend more time scoping the problem and
are more focused on the solution. Cross asserts that this focus comes from education and
experience, where they must quickly propose a solution.
In 2013, the design thinking approaches of three groups of design students came
under review: industrial design undergraduate, architecture undergraduates, and design
PhD candidates. These participants were given a design brief and their design processes
were observed. From this, the study concluded that temporal constraints lead to nonlinear
and non-conventional activities, undergraduate students are more inclined to design
physical objects whereas graduate students are more inclined to design systems, and most
students spend a large amount of time on the final presentation of the design
(Goldschmidt and Rodgers, 2013).
From a study conducted in 2013, it was shown that differences were found in
expert and novice architectural designers. One of the biggest findings was the near and
distant domain selections (Ozkan and Dogan, 2013). Experts are more likely to select
near domain, whereas novices are more likely to select distant domain. By doing this,
experts disregard novelty and novices are more inclined towards originality and
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uniqueness in design. The study asserts that this can emerge from the novice’s lack of
knowledge about the domain and procedures.
A study from 2015 investigates what web design students prefer as inspirational
images as they gain experience (Chai et al., 2015). Experts are more inclined towards
aesthetics, less experienced students preferred symbolism, and novices preferred
function.
When designers were surveyed on their preferred sources of inspiration, it was
discovered that novice designers prefer to use images first, then objects, and finally text
(Gonçalves, Cardoso, and Badke-Schaub, 2014). Experienced designers prefer images
and objects equally over text. Not surprisingly, experienced designers have more methods
of inspiration than novices, who mainly rely on brainstorming.
In this section, is has been revealed that the difference between student designers
and expert designers come from education and experience in the industry. Expert
designers are successful because they focus less on defining the problem and more on
finding a solution. At the same time, experts are more inclined to designing systems
based on aesthetics while disregarding solutions that are too novel. Students are more
inclined to develop objects based on function that are original and unique. While the bulk
of the participants from these studies were not in from the web design discipline, it is
important to understand and account for differences in experience.

2.3

The Design Process

A normative model of the design process was developed in 2014, where the process
began with concept generation, moved to concept evaluation, and finally concept
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selection (Nikander, Liikkanen, & Laakso, 2014). Here, divergent thinking occurred at
the first step of the process: concept generation, where brainstorming occurs. As
designers move on to the next two steps of concept evaluation and selection, they begin
to think convergently, and narrow down on the most feasible ones.
A year prior in 2013, a study focused on knowledge users of inclusive design and
their knowledge needs. Here, knowledge users are designers, and this study breaks down
their design process into four months and phases in an attempt to understand when and
how they seek user information (Dong et al., 2013). The first month was the “explore”
phase where they studied their users. The second month was the “define” phase where
they articulated their finding. The third month was the “develop” phase where prototypes
were created. Finally, the fourth month was the “deliver” phase, where user evaluations
were conducted. From this, it was discovered that the “explore” and “develop” phases
were where designers needed user data the most, proving that despite divergent or
convergent thinking, user data is needed in both stages.
As graphic designers engage in the conceptual process, four primary phases
emerged in a study conducted with graphic designers (Tan and Melles, 2010). The first is
briefing, where designers attempt to familiarize themselves with the scope of the
problem. Here, data sources might come from written documents or notes. The next
phase is interpretation, where designers attempt to articulate their understanding of the
brief. At this stage, user data analysis occurs. The third phase is idea generation, where
drawing, sketching, visualization, and collaboration occurs. Finally, the designers will
present completed visual outcomes as the last phase. From this study, it was found that
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designers will go through phases, in a linear manner until they reach the part of the
process that requires creation. Then, they will begin to repeat certain phases.
The method of breaking down the process into parts and looking for patterns within
it can yield important findings. By understanding when convergent and divergent
thinking occurs, it will be easier to look for changes in behavior and tasks.

2.4

Summary

First, by understanding how designers think, behaviors and habits during the design
process can be better identified. While meaningful research has already been done, the
bulk of it is not centered on web designers. There are studies with interaction, industrial,
architectural, and graphic designers, but only focuses handful of web designers. Finally,
by investigating Nikander, Liikkanen, and Laakso’s (2014) normative model of the
design process and two other models of activities as phases, a better understanding of the
process emerged.
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CHAPTER 3. METHODOLOGY

3.1

Introduction

Color is only one aspect of a website, not including typography, layout, and photos. Thus,
this study took into consideration the process that typically occurs when a designer
creates a web site and focus on students from the Computer Graphics Department of the
Purdue Polytechnic Institute and students from the Visual Communication Design
Department of the Purdue College of Liberal Arts. The goal of this thesis is to understand
how this group progresses through the process of color selection.

3.2

Participant Sample

This study was conducted with seven participants, all web design students with at least a
month’s worth of out-of-classroom experience from Purdue University and recruited
through snowball sampling. Participants who recognized eligible acquaintances supplied
contact information. This method was chosen due to the criteria of experience that not all
student designers possess, making them difficult to locate and recruit.
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3.3

Data Sources

The data sources for this protocol study consisted of voice recordings and their
transcriptions. Screen recordings were also used, as well as any website mockups
produced by participants. Any paperwork produced during the interview process, such as
sketches or notes, were collected and used.

3.4

Data Collection Procedure

The selected participants were subjected to an interview complemented with tasks to
gauge how web designers select colors as they design a website. The interview protocol
was semi-formal, with audio-recording of the subject.
This protocol study attempted to be as authentic as possible by drawing upon
tasks that designers encounter in real life, such as designs and redesigns of a website.
These interviews were conducted in a lab space, and participants visited for an hour long
interview session. The participants were supplied with a laptop and mouse, and were
encouraged to use as many resources they normally do. In this study, one task activity
was presented.
The participants were presented with a greyscale web site of a fictional coffee
shop with an existing layout that includes photo and typography cues. A coffee website
was chosen due to its familiarity to college students. The prompt was to redesign, with
color in mind, for a younger audience. The participants were able to freely rearrange,
delete, or modify text, shapes, and photos. They could also search of photos or other
resources and add them to the layout.
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Throughout the interview, participants were asked to think out loud as they work,
following the think-aloud protocol (Lewis, 1982). They were also asked open-ended
questions, such as why they would choose a color or color combination. The participants
were asked to explain their reasoning, and the resources they access.

3.5

Data Security

Participant anonymity and confidentiality was enforced by anonymization of data. In this
study, data collected on each participant was stored under a user ID number instead of the
participant’s real name. Access to this data was be stored on a private, passwordprotected device with restricted access. Audio recordings were deleted after transcription.
Only researchers on the project had access to this data. Any paperwork that might be
produced during the interview, e.g., sketches, were stored in a locker with a combination
lock.

3.6

Data Analysis Strategy

Analysis of the gathered began with the process of transcribing voice recordings for
coding, allowing for better analysis. Text from this process was thematically analyzed.
Video recordings of the screen was analyzed sequentially, first with color- and timecoding. From there, flow and relationship mapping was done to chart relationships among
any themes or patterns that emerge.
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3.7

Trustworthiness

There is one main element to this study that may be a threat to trustworthiness. Screen
monitors all display color differently, and are very difficult to calibrate to make up for
these differences. This study attempted to use one screen throughout every study session
to assure consistent user experiences.

3.8

Researcher Bias

Due to the researcher’s interest in web design and color theory, interview questions and
interpretations of the answers may reflect this. These elements might manifest in the
questions asked during interview and analysis of the answers.
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CHAPTER 4. RESULTS

The purpose of this study is to study and understand the process of color selection,
particularly the selection process used by web designers as they create websites.
To do this, a study was conducted where participants redesigned a website mockup that
was created in Adobe Illustrator by the researcher of a coffee shop that aimed to attract
younger customers. The prompt was chosen because there is not default color
combinations associated with a young audience, so participants can make color choices
independent of preconceived influences. From this, analysis was achieved first through
color- and time-coding. This allowed for an overview of each participant's design
process, and could reveal patterns and themes. Then, flow and relationship mapping was
done to chart relationships among the themes or patterns that emerge.

4.1

Demographics

A total of seven task protocols were conducted over a period of one month. The task
protocols all averaged around 45 minutes. Table 1. Below illustrates the demographics of
the participants, and the time they spent on the task activity.
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Table 4.1 Participants
Participant ID

Sex

Major

Time on Task
(min:sec)

Participant 1

F

VCD, undergrad

5:38

Participant 2

F

VCD, undergrad

30:13

Participant 3

F

CNIT, undergrad

34:48

Participant 4

M

IxD, grad

34:04

Participant 5

F

VCD, undergrad

46:32

Participant 6

F

CGT, undergrad

40:37

Participant 7

M

CNIT, undergrad

41:14

Five females and two males were interviewed and all participants indicated they
were a student at Purdue University. All the participants interviewed were within the age
range of 18-26. In table 4.1 above, VCD signifies Visual Communications Design. CGT
signifies Computer Graphics Technology. CNIT signifies Computer Information
Technology, and IxD signifies Interaction Design.
Participant 4 indicated he is a graduate student in Interaction Design. Besides him,
all other participants were undergraduate students in either Computer Graphics
Technology, Visual Communications Design, or Computer and Information Technology.
While all participants have web design experience that extend beyond just
courses, the level of expertise varied from student to student. A preliminary question
asked determined the level of expertise of each participant. The participants described
past roles and projects, and the duration of time they spent in that role.
All interviews were transcribed, and videos were sequenced by time for analysis.

4.2

Sequencing

After the data was collected, the video and audio recording were coded by time and
action done by the participant. The screen recording began after preliminary questions
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were answered, and this took approximately 15 minutes for each participant. The video
recordings showed when participants left the Illustrator interface to search for images, or
took time to set up the interface. Most of these actions were repeated by participants, and
some were unique to only one. Thus, categories of actions emerged from this observation,
and were mapped by time as sequences based on action and coded by color.

Figure 4.1 Task Sequences
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The figures above illustrate the design process over time as participants work
through each task. The color of the bars corresponds to modes the participants go
through, such as planning or digital development. These sequence labels were identified
with a shift in task approach, where review of video recordings showed the steps
participants took towards the goal of redesign.

The length of the bars corresponds with time spent in each mode. The table below
gives a definition of each label along with a video frame as reference. These labels come
from a change in direction from activity to activity, when a participant achieves a goal
and moves on to another. An example might be that a participant is looking for a specific
image to use. Upon finding it, their goal is reached, and they continue with a new goal of
incorporating it in their design.
Table 4.2 Sequence Mode Labeling
Label
Planning
Inspiration

Definition
Mode where prediction and vocalization of possible actions, and/or
organization of palette occurs.
Mode where open-ended search for and confirmation of ideas occurs.

Digital Development

Mode where interaction with digital mock-up occurs.

Refined Search

Mode where search for predetermined photos, images, etc., occurs.

Paper Sketching

Mode where the utilization of paper and pencil over digital interface
for drawing possible layouts occurs.
Mode where the utilization of paper and pencil for notes on possible
ideas occurs.

Note Taking

4.2.1

Planning

Here, the planning mode consists of the participant examining the layout and deciding
how they might approach a redesign. Actions done here include thinking and envisioning,
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as well as creating palettes and color swatches. Figure 4.2 below illustrates what this
mode looks like as a participant organizes swatches in preparation for a color palette.

Figure 4.2 Planning Mode

4.2.2

Inspiration

The inspiration mode consists of open-ended search. The participant may not know
exactly what they are looking for, but instead searches for examples using open-ended
terms such as “coffee,” “fashion,” or “website examples.” From the data, it can be
inferred that the goal of the inspiration mode is to gather enough feedback from existing
website or products for confirmation of their own designs. The figure below shows a
participant searching for ideas with an open-ended search for “coffee shop.”
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Figure 4.3 Inspiration Mode

4.2.3

Digital Development

The digital development mode is one where the participants interact with the website
mockup in Adobe Illustrator. This includes the rearrangement of existing elements, or the
arrangement of added elements. Here, participants have changed colors or removed
shapes.
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Figure 4.4 Digital Development Mode

4.2.4

Refined Search

Refined search is typically carried out after inspiration and digital development. Here,
participants already have a clear idea of what they want to accomplish. They then will
attempt to find resources to achieve their design goals. Examples of searches are “mug of
coffee,” “coffee bean border,” or “brown coffee bean bags.” The figure below illustrates
this as a participant searched for “coffee bean packaging” to replace existing images.
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Figure 4.5 Refined Search Mode

4.2.5

Paper Sketching and Note Taking

Only one participants experienced the paper sketching and note taking modes.
Specifically, the participant was the graduate student in Interaction Design. No other
participant took notes or utilized the paper and pencil despite explicit directions that it
was available for use. However, it is still important to note that paper sketching is still a
valid and expected method of development, particularly in UX related fields. Thus, it
counted as another method of development. The figure below is a participant’s notes and
a possible layout.
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Figure 4.6 Paper Sketching and Note Taking

4.3

Observed Workflow

After sequencing video recordings, observed patterns emerged after analysis.
First, participants will typically begin with a planning mode. This includes
verbally communicating what they plan to implement, or creating blank color palettes to
fill later. Then, they will move on to the inspiration mode. Here, participants will search
the web for resources or ideas. This is an open-ended search for opportunities to mimic or
draw from existing sources, such as websites and photographs. After collecting website
examples or images, the participants might continue with planning mode by filling up
their palettes with colors and making more decisions about possible layouts. At this point,
most participants move into digital development, where they begin to arrange and
rearrange elements in Illustrator. Development may be punctuated by one or more refined
search modes, where the participant had a resource in mind and wishes to search for it.

25
They might then bring that into the development space and insert it into the layout.
Typically, participants will cycle through digital development and refined search until
they feel they are done, or until time runs out. The figure below illustrates this observed
workflow.

Figure 4.7 Observed Participant Workflow

While this may not apply to the small sample of students in this study, it is
included as a summary of what the color selection workflow could be. Though it does
not apply to all student designers and certainly not to all participants of this study, it
is nevertheless an important observation.
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4.3.1

Site Indicated Versus Sites Visited

During the interview, all participants were asked what resources they use. Several
participants listed popular websites, such as Pinterest. However, during the tasks, very
few participants actually visited those sites. The table below illustrates the web resources
participants say they visit for inspiration and the ones that were actually visited during the
interview.
Table 4.4 Sites Indicated Versus Sites Visited
Sites Indicated

Sites Visited

Pinterest

Pixabay

Behance

Google Images

Google

Women’s Fashion Websites

UX Magazine

Awwards

Code Pen

Getty Images

American Institute of Graphic Arts

Stack Exchange

Various Design Blogs

Bing Images

TED Talks

Color Psychology Website

Facebook Groups

Shutterstock

Podcasts

Local Coffee Shop Websites

W3Schools

Creative Commons

Instagram

McDonalds
Yahoo Images
Starbucks
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Google, Yahoo, and Bing Images were used during inspiration and refined search
modes. Getty Images, Shutterstock, Creative Commons and Pixabay were similarly used,
and participants believed they had higher quality images. Participant 2 visited the
women’s fashion websites, such as Anthropologie and Charlotte Russe, to find images of
clothing so that she could extract colors from them.
Various coffee shop websites were visited, including Starbucks, Fuel, and Sacred
Grounds. Local coffee shops in particular were visited because the search engine pulled
up shops in close proximity due to location services. Participant 7 visited McDonald’s
website to look for layout ideas. He also visited the Starbucks website to view the source
code and find the font used. Participant 7 was the only one to access a website about
color psychology through the graphic design stack exchange website.
Only Participant 4 visited the Awwward website, and he did so to look for links of
website examples and web design trends. He took bullet point notes of trends, and created
possible layouts on paper.
It makes sense that some digital resources were not accessed, such as Podcasts
and TEDTalks, due to the time and setting. Watching a video or listening to audio felt
time-consuming when it was faster to search for visual examples on the internet. Based
on this, it may be that certain sites, such as Facebook, Pinterest, Instagram, or Behance,
require the user to log in before they can gain access to resources. The participants felt
pressed for time, and decide the time spent logging in could be better spent on other
actions. Perhaps Facebook was too personal to pull up in an interview as well. This
phenomenon could be a limitation of this study, and prevents the researcher from
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observing design decisions and resources the participants might otherwise have accessed
if they were in their familiar environments without strict time constraints.

4.4

Degree of Change

For each task, participants were shown a website of a fictional company. The task activity
included a grayscale mockup where participants were instructed to redesign for a younger
audience.
Participants were shown a grayscale website of a fictional coffee company. They were
encouraged to change as much as they would like so that the website became more
attractive to a younger, high school audience. The figure below shows the original
mockup of the website. A monochromatic layout was created because it would allow for
more freedom and less influence from existing colors.

Figure 4.8 Original Website Mockup for Task 1
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Every participant had time to work on this task in Adobe Illustrator, save for
participant 4, who did paper sketches instead. The figure below is the collection of all
resulting mockups. Note that participant 4 is not included in this, as he did not interact
with the digital mockup. Instead, he used pencil and paper to create a redesign.

Figure 4.9 Results of the Task Activity

When participants were told that their audience would be a younger population,
they frequently said that they would use “bright” colors. They also said that they would
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avoid dark color schemes as they are too “mature.” A word that came up frequently is
“hipster.” When asked why this term was used, participant 5 indicated that it evokes a
“very clean and simple” and is “playful with the coloring.”
Participant 1 changed very little of the design. She indicated that Starbucks is
already well known for coffee, and thus added green tones to the design. Otherwise, no
other changes occurred.
Participants 2 was one of the designers who made the most changes. She revealed
during her search for inspiration that she frequently looks at and extracts colors from
photos of existing products because proper color selection has already been done, and she
feels confident about the appeal of the palette. She also looked at “trendy” fashion
websites due to the fact that she perceived her younger audience to care about popular
clothing brands.
“A lot of what people put out there are clothing choices nowadays. Um, that kind of
plays into and shows people’s sense of style and what they like and what they
enjoy.”
- Participant 2
Participant 3 felt that more images in the mockup would result in a more
appealing experience. Most of her redesign came from intuitions that she experimented
with. Colors did not come from external sources.
“So I think I might find a new picture, maybe of some teenagers drinking some
coffee or something... I kind of want pictures that are eye-catching, and I think these
are definitely better than the ones I had before... I thought maybe I could get like the
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exterior for the coffee shop so that, like, it can be easily recognizable for this
hypothetical coffee shop.”
- Participant 3
While participant 4 does not have a digital mockup, his notes and sketches
indicated that he took inspiration from blog posts about website trends he could include
in his own design. He planned to include information such as how to make coffee, and
where it comes from.
Participant 5 also referenced images of existing products. She accessed existing
coffee websites and took images of packaged coffee. Her aim was a more unified
appearance by stating that once she created a blue and orange layout, she wanted images
to reflect and be consistent with the color scheme.
“I think it depends on the labeling for their brand of coffee... Because those photos
are fillers and they’re plain, and so, like, um, they are actually a color that might,
you know, clash with the blue and orange. So the company already has a specific
color scheme that they use that they use on their, like, cups and coffee things, you
know. I wouldn’t want the website to contradict that.”
- Participant 5
Participant 6 first explores possible redesigns, and extracts a color palette for
reference. Like participant 3, she also indicated that having more images would invoke a
positive reaction from visitors.
“I know that it’s going to not be in black and white... Just something more visual to
draw people in... I do like that the initial thing you see is the image, um, because it,
uh, people react to images in a positive manner,”
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- Participant 6
Participant 7 also drew from Starbucks. He was influenced by the stylistic choices
that the company employed, such as font choice and package design.
“Uh, I like the use of, like, the text over the images... They are featuring more the
packaging design rather than the beans. So I know they just recently rebranded their
bags so maybe that’s more what people want, but to me, like, this simplistic bag kind
of shows that it’s more craft, and more premium...”
- Participant 7

4.5

Limitations

When asked if they are finished, almost all participants answered that they typically
would require more time. The participants only had 45 minutes to complete one or more
tasks after answering preliminary questions. Participant 2 indicated that:
“I wouldn’t be done. I would need more content. I could use this to show as an
example of what it might look like… Probably if I were making this for someone, I
would maybe come up with 3 or 4 more examples.”
- Participant 2
There was also the issue of conducting such tasks in a lab environment. Usually,
participants have offices and workstations where they may have access to non-digital
resources, such as magazines and design books. At the same time, a familiar workplace
might reveal behaviors that would otherwise be forgotten or suppressed.

33

CHAPTER 5. DISCUSSION AND FUTURE WORK

The goal of this study was to understand the color selection workflow of web design
students, and the resources, past experiences, or thoughts that are involved. By
documenting this process, this study attempts to examine the patterns and behaviors that
the web design students of this study exhibit.
From this study, observed “modes” emerged. At the same time, designers are aware
of a multitude of resources for inspiration and learning, but may only access a few.

5.1

Discussion

Web designers undergo modes that make up the entire design process. From this study,
four observed modes have emerged: planning, inspiration, development, and refined
search. While creating sketches and layouts with paper and pencil is previously
mentioned as its own mode, it is still a valid method of development that acts as an
alternative to interacting with a digital interface. Thus, in this section, they both fit into
the umbrella category of development.
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5.1.1

Observed Modes of the Color Selection Workflow

Each mode of the color selection workflow is similar to existing models of the design
process. Like the normative model of the design process was developed in 2014, these
modes dictate when the student designers plan, gather resources, narrow down on scope,
and refine their designs. It should be noted that color selection occurs in all modes, and
has the chance to change throughout the process.

5.1.1.1 Planning Mode
As designers plan, they begin with an overview of what they perceive, and how it can be
changed. Designers think about what can be changed in the context of past designs they
have created or past designs created by someone else that they found memorable, and
make a note of implementing them. This was especially true for the participants,
including Participant 1 who cited Starbucks frequently. From Starbucks, she incorporated
green into the mock-up.
“…Starbucks is like, a huge coffee brand company, so I got a lot of inspiration to
come from Starbucks.”
- Participant 1
Participant 3 also made a note about a possible direction she could go:
“The first thing I thought was it needs a little color. I think if I want to attract a
younger audience, a little color might help. …I think I might also try to find some
pictures of teenagers drinking coffee or something.”
- Participant 3
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5.1.1.2 Inspiration Mode
When the participants moved on to the inspiration mode, they have a vague idea of what
they want to look for, and the search terms they should enter. Here, the participants begin
to engage in divergent thinking.
“…I see photos from fashion shoots which I think is really cool. Um, maybe some
color like this, that’s kind of in right now. I like these mild tones too . Right now I’m
just looking for colors to use.”
- Participants 2
Alternatively, they begin by search for broad terms, and peruse the results until
they discover something viable. Participant 4 visited blogs for inspiration: “I can look up
‘2016 website design trends.’ We might be able to grab some ideas about the overall
interface.” Participant 4 also searched for “coffee shop website” for more examples that
provide an idea of another direction to go with his redesign.

5.1.1.3 Digital Development Mode
Next, development occurs with influence from the previous inspiration mode.
Participants created color palettes, experimented with color, layout, and images until they
needed more resources. During the think aloud process, participant 5 spoke as she
sampled colors to use in the mock-up:
“I usually pick one of the standard colors and then I’ll like shift it down so then I get
like this. And then I can play around with it and get more of the tint and tone that I
want.”
- Participant 5
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This echos the “seeing-moving-seeing model” mentioned previously, where
designers receive and react to resources or changes during the design process (Cheng,
2016). In this instance, participant 5 experiemented with color by observing and reacting
to the changes she made to find a acceptable shade.

5.1.1.4 Refined Search Mode
This leads to the refined search mode, where participants attempt to locate a particular
image or color. Here, the participants engaged in convergent thinking. Participant 5
looked up “royal blue” at the point, and selected an image of a blue shoe. She said that it
was done for the “color, so [she] could eye drop it” in Adobe Illustrator. The action of
eye-dropping refers to the eyedropper tool that can be used to select colors from a shape
or image. Participant 7 wanted to include photos of individual cups of coffee in her
redesign, and performed a Google Image search for “mug of coffee.” As she browsed the
results, she said:
“I’m thinking that um, I’m probably just going to want to use one image so that they
all match… So it advertises that it’s a coffee company. But I also don’t want it to
look to much like the image that I chose as the splash image, so I need it to be
consistent but different.”
- Participant 7
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5.1.2

Resources Accessed

Participants revealed that they refer to various internet sources for inspiration and
learning, but did not access them during the task portion of the interview. Of the 12 total
websites mentioned, only Google Images was accessed. Other sites, such as Pinterest,
Instagram, and Behance, were not brought up during the task portion. Instead,
participants relied mostly on search results from Google. Otherwise, designers visited
sites that were not previously indicated because they were reminded by search reults and
probes in the form of interview questions. This can lead to two conclusions. First,
designers might browse the indicated sites and see inspiring designs beforehand, but
usually do not access them during the design process. Second, due to the time and
location constraints, designers were not able to access resources they might otherwise
reference. If the latter is true, then it presents itself as an opportunity for further study.

5.2

Implications

It is important to note the due to the scale of this study, not all behaviors or themes are
applicable to all student designers. However, from this study, it has been revealed that
simple design tasks can yield vast results, and can be used to identify the workflows of
individual designers. In particular, this study found that previously existing models of the
design process are similar and applicable to the small group student designers of this
study, where “phases,” or “modes” are established to label and describe the process. For
the color selection workflow of the seven participant, these observed modes are
composed of planning, inspiration, digital development, and refined search. By
understanding the design process, individual student designers can be more aware of how
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and when they should access resources and use it to gather feedback for their own
designs. From this, better website experiences can be produced.
This can be applied further by the workflow’s potential as a tool for design
cognition. If a larger sample of designers are used in a future study, the observed modes
of this study can be used to identiy more general patterns and establish guidelines and
heuristics. An example would be that after conducting a quantitative study with a large
sample, an analysis of the results can reveal how often participants experience each
mode, and how much time they spend planninging, finding inspiration, developing, or
refined searching. These findings may be more applicable to a larger group of designers.

5.3

Conclusion and Future Work

From this study, there are a few possible directions for future studies. First, the same
study can be conducted in the participant’s own workspace. Second, another study can be
conducted with more time for participants to complete each task. Finally, a study can be
conducted with established web designers in the industry.
The interview and activity were conducted in a lab setting. To validate the
participant’s exhibited design process, a possible follow-up study can be conducted in
their own workspace. When designers are in a familiar environment and are afforded
situational cues, they may recall habits or ideas that might be otherwise forgotten or
suppressed in an unfamiliar environment. They may also be more comfortable due to this
familiarity and become more open to sharing insights or thoughts.
When asked if they are finished, many participants indicated that under normal
circumstances, they would need more time. While one participant finished with time to
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spare, all other used all of the hour allowed, after preliminary questions were answered.
This average around 40 minutes. Thus, it is recommended that a study be done with more
time given to the participants. If they wish to make multiple iterations of the redesign,
they should have time to do so. This should provide a better look at the amount of time
experienced and emerging designers spend on the process.
Lastly, a study should be conducted with established web designers in the
industry. This can provide insight into the habits and behaviors of designers who have
years of experience. Data from this study can be used to compare the processes of web
designers and web design students.
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APPENDIX
Interview Protocol

Introductory Protocol
Please read and sign the consent form. This document states that: (1) all information will
be held confidential in a password-protected computer, (2) your participation is voluntary
and you may stop at any time, and (3) there are no risks involved with this study beyond
those encountered in everyday life. I have planned this interview to last no longer than
one hour. During this time, I have several questions that I would like to cover. To
facilitate note-taking, I would like to audio tape our conversations and the computer
screen today. For your information, only researchers on the project will have access to the
recordings, which will be eventually destroyed after they are transcribed. Thank you for
your agreeing to participate.
You have been selected to participate in this study because you have been identified as
someone who is studying web design and has experience in freelance work. My research
project as a whole focuses on color selection, with particular interest in understanding the
selection process used by web designers as they create web sites, and the resources,
experiences, or thoughts are involved.
This study does not aim to evaluate your technical abilities. Rather, I am trying to learn
more about your overall design process. There is no right or wrong way to design.
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Interviewee Background
-

What is your major or field of study?

-

What year are you?

-

How long have you practiced design?

-

Briefly describe the level of your design experience (roles, projects, etc.).

-

Probes: What inspires you to design?

-

Probes: Where do you go for inspiration or learning?

Task Protocol
Now, we will move on to two tasks that I would like for you to complete. Please speak
your thoughts out loud as you proceed.
First, you will be tasked with redesigning a mockup of a grey scale website. This
redesigns aims to capture a young/older audience. You have full access to the internet
with no limitation on what pages you wish to visit, as well as some paper for sketching.
You also have the freedom to re-arrange elements on the page, including images, text,
and shapes. When you are finished, please announce it out loud.
Second, you will be tasked with redesigning a mockup of an existing website. Once
again, you have full access to the internet and the freedom to re-arrange elements. Please
take note that this company has an established color for their branding. When you are
finished, please announce it out loud.

Probe: How do you plan to begin?
Probe: How do you envision the audience/season you are redesigning for?
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Probe: Why are you visiting this website?
Probe: Is there a reason you decided on this color/color combination?

Now that we have finished both tasks, how you have approached them differently if you
were in a familiar environment, for example, your work station or office?

