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Abstract 
This thesis aims to explore collaboration between developers and designers with a focus on 
the role of user interface patterns. Software projects nowadays get more and more complex 
and it is clear that an individual alone cannot solve them. Collaboration between people 
with different backgrounds is needed to find solutions in this complex world. In this thesis it 
is examined what challenges designers and developers face when using pattern libraries in 
practice. In a case study field data were collected and interviews with practitioners who 
have used user interface pattern libraries in their projects took place. Challenges that were 
identified include difficulties to find a definition for patterns, choosing an organizing 
principle, accessibility of pattern libraries and adjusting existing workflows to pattern 
library usage. 
 
Keywords: User interface patterns, collaboration, pattern languages, pattern libraries, 
designers, developers 

1. Introduction 
 “The clashing point of two subjects, two disciplines,  

two cultures ought to produce creative chaos.” — C.P. Snow 
 
In 1965 Gordon E. Moore predicted that the number of components on integrated circuits 
would double in regular intervals. This prediction has been true for decades and it became 
almost a self-fulfilling prophecy. It was found that software size and complexity increased 
even faster than the basic technological advancements (Schaller, 1997). 

Probably due to the growing complexity in software, people have started to specialize in 
certain fields. But today’s complex design problems cannot be solved by individuals because 
the necessary knowledge to resolve design problems is distributed among different 
stakeholders. Collaboration between people with different backgrounds is needed, which can 
lead to new insights, new ideas and new artifacts (Arias, Eden, Fischer, Gorman, & Scharff, 
2000) 

However, collaboration on design problems is challenging because design problems are 
wicked, meaning they are often not clearly defined, they are subject to change and, as 
mentioned before, several stakeholders need to be involved (Rittel & Webber, 1973). 
Communication between people with different backgrounds is difficult because they lack a 
common language to exchange ideas and opinions. Patterns can help to bridge the gap 
between people from different domains (Borchers, 2001).  

A pattern can be described as a proven solution to a recurring problem. In HCI, patterns 
can be applied in every stage of the design process but this thesis focuses on User Interface 
Patterns (UIPs). A User Interface Pattern is defined as a universal and reusable solution for 
common interaction and visual structures of graphical user interfaces (GUIs) (Wendler, 
Ammon, Kikova, & Philippow, 2012, p. 58). One example of such a pattern can be a button or 
a form element that is reused on a website. When patterns are collected in one place one also 
talks about UIP-libraries (Wendler et al., 2012). 
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Several papers have discussed definitions for patterns and their history (Borchers, 2001; 
Dearden & Finlay, 2006; Granlund, Lafrenière, & Carr, 2001; Wendler & Philippow, 2013). 
Others have explored possibilities of using user interface patterns to automatically create 
GUIs (Abdelahad, Riesco, & Carrara, 2013; Seissler, Breiner, & Meixner, 2011; Vanderdonckt 
& Simarro, 2010; Wendler et al., 2012). But these research papers ignore the role of a 
designer and focus on the challenges in software development. Even though parts of the 
design might be automated there still needs to be a designer who decides how the page will 
be structured and what it will look like, because different websites serve different user needs. 
Which is why the possible automation of GUI creation needs to be guided by insights from 
the designer’s as well as the developer’s needs. Additionally, only a few studies have looked 
into if and how practitioners actually use user interface pattern languages (Wania & Atwood, 
2009; Winckler, Bernhaupt, & Pontico, 2010). Wania & Atwood (2009) explicitly ask for 
more research on how pattern languages can support communication between designers and 
developers. But, to the best of my knowledge, no study has looked into the role of user 
interface pattern languages as a tool for collaboration between designers and developers.  

I therefore want to contribute to the field of research about user interface patterns and 
collaboration by exploring the following research question:  

What challenges face designers and developers when establishing user 
interface pattern libraries to improve the quality of interface design? 

 
More specifically, this thesis aims to deliver the following contributions relevant to the field 
of patterns in HCI: 

- As there is barely any research on the use of UIP-libraries in practice, this thesis, first 
of all, gives insights into how practitioners use user interface patterns. (see Section 
4.1 and 4.2) 

- Secondly, this thesis gives insights into the challenges faced by practitioners who have 
used UIP-libraries for collaboration in their projects. The data were collected through 
interviews and field data. (Section 5.2) 

2. Related Research 
In this section I introduce the major research fields, which are collaboration and patterns in 
the field of HCI. 

2.1. Collaboration 
In the field of design, problems are often complex and ill-defined (Schön, 1983). Rittel & 
Webber (1973) introduced the term “wicked” to describe these sort of problems. Wicked 
problems are hard to solve because, amongst other attributes, they lack a definitive 
formulation of a problem, there are no definite solutions but rather re-solutions and wicked 
problems can change while one is trying to solve them. Additional complexity in design 
comes from the need to combine views from different stakeholders, the need to handle a lot 
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of information relevant to the design task and the need to understand the long-term 
consequences of design decisions (Arias et al., 2000). 

Probably due to the complexity, design has become a domain in which the necessary 
knowledge for professional practice cannot be acquired in a decade. That is why 
specialization has increased and collaboration became necessary (Arias et al., 2000). 
However, if many stakeholders are involved in a design project and/or if stakeholders have a 
very diverse background, collaboration can be challenging due to social complexity (Conklin, 
2005). It is often not possible to reach a consensus among diverse stakeholders because 
essential knowledge to solve a design problem is owned by individual stakeholders as tacit 
knowledge (Arias et al., 2000). Rittel named that situation the “symmetry of ignorance” (or 
“asymmetry of knowledge”) (Fischer, 2000). One example of symmetry of ignorance would 
be managers from different departments who have to collaborate in a project but might have 
different agendas that need to be fulfilled.  

2.1.1 The Two Mindsets – Decision vs. Design Mood 
Individuals choose their professions based on their desires and capabilities so collaboration 
can be a chance to bring multiple skills together to achieve goals (Olsen & Namara, 2014). 
Instead of seeing the “symmetry of ignorance” as a threat one can see social complexity as 
an opportunity. 

Apart from individuals having different personalities they have also been formed by their 
education in different ways. In the field of management, and also in the field of engineering 
students are taught to act in a so-called decision mood (Boland & Collopy, 2004). They are 
trained to solve problems in a rigorous, scientific way (Schön, 1983) and to make decisions in 
a rational way based on economic analysis, risk assessment, multiple criteria decision 
making, and more. Managers and engineers tend to assume that the hardest part of problem-
solving is not coming up with new alternatives but with choosing the best one among given 
alternatives (Boland & Collopy, 2004). Furthermore engineers are seldom taught to solve 
wicked, open-ended problems although there are many out there (Olsen & Namara, 2014) . 

In contrast to managers and engineers, most architects operate in a design mood. When 
looking at problems, architects and designers assume that the hard part in problem solving is 
coming up with new alternatives and questioning the problem setting (Boland & Collopy, 
2004). In a design mood the process of solving problems is often liquid and open and 
designers appreciate new alternatives (Boland & Collopy, 2004). This stands in contrast to 
the rational problem solving attitude engineers typically choose. 

To bridge these different mindsets it was found in the field of architecture and 
engineering that it was important to build long-standing relationships; “learning how one’s 
collaborators think and communicate forms the basis for successful collaborations.” (Olsen & 
Namara, 2014, p. 9) 

2.1.2 Agile Projects 
A rather rational and scientific way of problem solving in software projects has been the 
waterfall method. In a waterfall project, the process is separated into different phases such as 
defining software requirements, designing, coding and testing, that are usually worked on 
one after another (Boehm et al., 1987). However, planning software projects has been found 
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to be hard because of the wicked problem attributes such as requirements that change over 
time (Sutherland, 2004). To overcome these problems, Scrum and other agile methods 
became popular. Instead of handing over ready made designs to the developers who then 
start coding, the daily work of developers and designers has become closely intertwined (Sy, 
2007). 

However, as mentioned before, collaboration between these two professions can be 
challenging. Besides having different personalities and education they also often lack a 
lingua franca—a common language (Erickson, 2000). One example of a possible mismatch 
in language is the word “style guide”. For designers this might mean a document that 
describes the visual look of a website while a software developer might have rules in mind 
about how to write code and name classes. 

2.1.3 The Role of Artefacts 
Collaboration has become necessary which is why practitioners make increasing use of 
printed or digital aids to support distributed cognition (Simon, 1996). This is important 
when collaboration takes place in groups because “a group has no head” (Norman, 1993). 
The knowledge in our memory needs to be externalized to create shared artefacts that can 
talk back to us and that can serve the purpose of negotiating between team members (Arias 
et al., 2000). Such shared artefacts have also been called boundary objects in Information 
Systems research (Leigh Star, 2010). In the case of collaboration between developers and 
designers pattern languages have been suggested as a possible boundary object to improve 
communication and design quality (Erickson, 2000). 

2.2 Patterns 
In this section I will describe the origins of patterns and how they are defined. 

2.2.1 The Origins in Architecture 
Patterns were first introduced in the field of architecture by Christopher Alexander 
(Alexander, Ishikawa, & Silverstein, 1977). Their book presents a total of 253 patterns for 
urban architecture with the goal to empower people to design e.g. their own neighbourhoods 
and houses with the support of a pattern language.  

“The people can shape buildings for themselves,…,by using languages which I call 
pattern languages. A pattern language gives each person who uses it the power to create 
in infinite variety of new and unique building, just as his ordinary language gives him the 
power to create an infinite variety of sentences.” (p. xi, Alexander, 1979) 

 
A pattern is meant as a solution to a recurring problem and each of the patterns shares the 
same format. The format for each pattern starts with a picture showing a typical example, 
followed by an introduction that explains the context by explaining how the pattern can be 
used in larger patterns. Next, a problem and the pattern itself as a possible solution are 
proposed. The solution is formulated as an instruction so that it is clear how to use the 
pattern in a specific context. Lastly, the connection to smaller patterns of which the 
described pattern consists of is shown.   
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A feature that is stressed in Alexander’s pattern language is that patterns have a reference 
to the next higher-level pattern they could be used in and a reference to lower level patterns 
they consist of. Patterns are therefore not isolated entities but they exist in relation to the the 
patterns above, which they help to form, and the patterns below them, of which they consist. 

Apart from in the field of architecture, patterns also found their way into software 
engineering. Design patterns were introduced to help the reuse of proven solutions to 
recurring problems in complex software architectures (Schmidt, 1995). 

2.2.2 Patterns in HCI 
At a CHI Workshop in 1997 researchers took inspiration from patterns in architecture and 
discussed several application domains for HCI such as using patterns as a tool for 
participatory design, for process and organization design, to turn HCI guidelines into 
patterns and more (Bayle et al., 1998). Overall the workshop participants found patterns to 
be a promising method for interaction design, which led to further research in the following 
years. Borchers (2001) further describes the possibilities of pattern languages by stating that 
he envisions pattern languages as a tool for collaboration among designers, software 
engineers and application domain experts in a project team. By making knowledge more 
explicit it would be easier to understand each other because the people in the project team 
could develop a shared vocabulary. 

As mentioned before, in the field of HCI, patterns have been proposed to be applicable at 
almost every step of the usability engineering life cycle (Borchers, 2001) but the focus in this 
thesis is on User Interface Patterns (UIPs). A standardized definition of the term UIP has yet 
to be reached (Wendler & Philippow, 2013) but, based on previous descriptions, UIPs are, 
like any other pattern, a proven solution to a recurring problem only restricted to the level of 
GUIs (Wendler et al., 2012). The UIPs promote the reuse of GUI components with proven 
usability and they encourage a modular development process (Wendler & Philippow, 2013). 
The following figure 1 shows an example UIP from van Welie's (n.d.) pattern catalogue.  

Figure 1 - Pattern example: Send-a-Friend Link 
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When looking at UIPs, researchers have found several ways to describe them further. Firstly, 
Vanderdonckt & Simarro (2010) have, for example, introduced the categories descriptive, 
generative and genuine patterns that aim to separate patterns depending on their intended 
use. Descriptive patterns typically consist of a problem, its context and a possible solution. 
Descriptive patterns maximize descriptiveness and are intended for use by people who can 
have very different roles, e.g. a project leader, designer, developer or analyst. In contrast to 
descriptive patterns, generative patterns lack descriptions and have an object-oriented 
representation. They are supposed to be read by automata like algorithms. Apart from that, a 
generative pattern has to be written in a way that final code can be generated based on it. The 
last category of Vanderdonckt & Simarro (2010), genuine patterns, aims to combine the 
features of descriptive and generative patterns by aiming for high descriptiveness but at the 
same time aiming at automatically generating final code. 

Besides these categories, it was found that people collect their patterns in UIP-Libraries 
(Hocksell, Varjokallio, & Lammi, n.d.; Toxboe, n.d.; van Welie, n.d.). Patterns that are 
collected in UIP-Libraries have been found to be mostly descriptive. Although they have a 
rather weak structure compared to generative patterns they are seen as a possible first step 
towards generative patterns because they offer several example GUI layouts from which the 
best one can be chosen (Wendler & Philippow, 2013). UIP-libraries have also been provided 
as software with different purposes such as suggesting patterns, viewing patterns, to develop 
prototypes, as a service for designers and developers for UI development, as a decision help 
based on a certain criteria and for research purposes (Vanderdonckt & Simarro, 2010). An 
important distinction concerning UIP-libraries is the difference between pattern languages 
and pattern catalogues (van Welie, n.d.). Pattern languages, as defined by Alexander 
(Alexander et al., 1977) follow a certain format and are ordered in a hierarchy. In contrast to 
pattern languages, pattern catalogues are a more loosely coupled collection of patterns. 

3. Research Methodology 
A case study format was chosen as the research methodology because the topic of this study 
is a contemporary event in which I did not have control of the context (Yin, 2009). It was 
decided to do a qualitative in-depth study of a small amount of cases because patterns are 
not widely adopted by practitioners yet which is why one would have had difficulties to 
collect sufficient amount of data for a quantitative study. Furthermore, based on previous 
research, there was too little known to be able to study this topic with a survey and the 
questions needed to be more open to allow the topic to be explored with an open mind. The 
research question also has an exploratory character which makes it possible to apply a case 
study approach (Yin, 2009).  

3.1 Data Collection 
To identify relevant cases, I was in contact with a design studio in Hamburg, Germany. They 
knew of five projects in which a pattern language had been introduced and I asked them via 
e-mail if they would participate in this study. In the end participants of two different projects 
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agreed to take part. Both of these projects dealt with e-commerce platforms, the first case is a 
site relaunch of a hardware store and the second case is a shop platform in which customers 
can buy almost anything. 

3.1.1 Interviews and Field Data 
Overall, interviews with ten people took place, all of them designers or developers. It is not 
always clear whether someone counts as designer or developer because the transition is often 
fluid. However, to categorize people into roles in this thesis I considered people who are 
exploring design opportunities in any tool like Adobe Photoshop, and sometimes also HTML 
and CSS, as designers. As developers, I consider those whose task it is to transfer a suggested 
design that they got from another person into code, which can also be HTML and CSS. 

 The interviews lasted about 45 minutes each and were semi-structured to provide some 
guidance towards the research question but also to allow follow-up questions to clarify issues 
and be open to unanticipated insights (Benyon, 2014). For the first case, seven people were 
interviewed and for the second case three people. The interview language was German as it is 
the first language of both the researcher and the participants. Quotations from the interviews 
were translated into English by me, if necessary. Additionally, the interview partners were 
assured that their contribution would be kept at a safe place and anonymous. The interviews 
took place at the respective company’s office and were recorded and later transcribed.  

The questions for the interview were partly inspired by the related research and aimed to 
collect as deep insights as possible into the UIP usage process. Some of the questions ask 
rather directly for different types of encountered challenges and others ask more indirectly 
about workflows and other events that could have been challenging. A more detailed 
overview about the interview guide can be found in the appendix. To test if its length and 
questions were appropriate the first interview was considered as a pilot interview. As this was 
the case the pilot interview was included in the final study. In addition to the interviews, field 
data in the form of screenshots, printed documentation, blog articles and access to the 
pattern library software were collected. 

3.2 Analysis 
The goal in the first cycle of analysing the transcribed interviews was to identify topics that 
emerged during the interviews. To support this process the software “RQDA: R-based 
Qualitative Data Analysis was used” (Huang, 2014). To identify the major categories in the 
interviews a mixture of deductive and inductive coding was applied (Miles, Huberman, & 
Saldana, 2014). Deductive codes are codes that are defined before the coding process, 
whereas inductive codes emerge during the process. The initial deductive codes were of a 
rather descriptive kind to find the overall categories. The coding process started with codes 
that helped to identify, for example, parts in which interview participants described their 
setup of the user interface pattern use, challenges they have encountered and the different 
viewpoints of designers and developers. More detailed inductive codes emerged during the 
process for data that did not match the given deductive codes. Both cases started out with the 
same deductive codes but different inductive codes emerged in the analysis. In a second 
iteration, the data chunks belonging to one code were collected in one document and the 
most important points were highlighted. 
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In the second cycle the findings from the first cycle were clustered into broader categories 
(Miles et al., 2014). Included in the analysis were only comments that had been mentioned 
by at least two participants in a similar way to make the data more reliable, except when 
explicitly stated otherwise. Additionally, people from each company were given the chance to 
correct any possible misunderstandings by letting them read the seminar version of this 
thesis. 

3.3 Method Limitations 
To minimize the risk of having a bias in my interview questions I reviewed the interview 
guide with an employee of the company that was helping me to find interview partners. She 
was not involved in the project herself and has a research and design background that helped 
to identify appropriate interview questions. 

The study approach was limited in that only one researcher coded and analysed the data. 
However, by having a professional background in software development and with my current 
studies that focus on design, I am confident that I was not biased towards a certain role in 
the process of analysing the data.  

Furthermore, the choice and number of cases in this study is limited. However, I argue 
that there has been a lack of insights into how practitioners use UIPs. To the best of my 
knowledge there have only been two studies so far that aimed to look for data outside 
academia (Wania & Atwood, 2009; Winckler et al., 2010). This makes this study a revelatory 
case that gives insights into phenomena that have been rather unexplored in science so far 
(Yin, 2009). Even though the sample size is quite small it is a unique opportunity to bring 
practitioners experiences back into the academic world to further explore and advance this 
topic, in both research and practice. 

Another weakness of this study is that data could only be collected at one time. The cases 
lasted several months in case 1 and in case 2 it was a process that lasted 2-3 years which 
means that what the participants might have forgotten situations that they faced over time or 
their past perceptions of specific situations.  

4. Results 
In this section I summarize the results that emerged during the coding process of the 
interviews and during the analysis of field data for each case individually. The analysis of 
each case is separated into two major parts. The first part is a description of the pattern use 
of practitioners in comparison to current research and serves two purposes. On the one hand 
it connects the academic research with the work in practice and on the other hand it serves as 
a background for the following analysis of challenges that are being faced when using user 
interface patterns. The second major part is an analysis of the challenges practitioners in 
general face, but also particular challenges that might be due to the different mindsets of 
developers and designers.  
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4.1 Case 1 - Hardware Store 
The first case deals with a complete site relaunch of a hardware store. In this site relaunch 
the complete backend and frontend were rebuilt and redesigned. To achieve this goal three 
companies collaborated; a design focused company (company A), a software focused 
company (company B) and the hardware store itself (company C), which had also had its own 
team of designers and developers. The timeframe for this case was defined as from the 
beginning of the project up until the day of the interview. The people as shown in table 1 were 
interviewed for this case: 
 

Number Role Previous Experiences Focus 
1 Designer/Developer  Designer/Developer 
2 Designer Designer 
3 Developer Developer 
4 Developer Developer 
5 Designer Designer 
6 Designer/Developer Designer/Developer 
7 Developer Developer 

Table 1 – Interviewees Case 1 

4.1.1 Pattern Setup 
In this project custom software was built to create and collect all the patterns. By introducing 
the user interface pattern library, they aimed to reduce inconsistencies and too many 
variations in their design, make the design ideas available for external developers and 
designers, make the development process faster overall and foster collaboration between 
designers and developers.   

A pattern in this project typically has the following format: 
 

Title: The name of the pattern, e.g. selection box 
Description: An overall description of what this pattern is  

Examples: Visualized examples for each variant of the pattern, 
e.g. deactivated or highlighted selection box 

Technical Hints Hint about how to use this pattern in code 
Atomic Design Layer On which layer the pattern is defined,  

e.g. atom, molecule (see following explanation) 
Dependencies Connection to higher and lower level patterns 

 
The patterns are collected in a custom software application that has a web frontend in which 
one can browse through the patterns and as a software developer one can copy the sample 
HTML code into the production code. The style sheet code is transferred to the production 
system almost automatically. The web frontend reflects an organising principle for patterns 
that is based on the atomic design methodology suggested by Frost (n.d.) as shown in table 2. 
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Navigation Layer Example Content 
Foundation Colour or font 
Atoms A button 
Molecules A button in combination with a form field 
Organism A search form 
Templates Visualize the structure of e.g. the homepage 
Pages The actual homepage 

Table 2 – Organising Principle Case 1 

What is important to note about this organizing principle is that it builds up a hierarchy, 
beginning with the foundation and ending with pages. Each pattern consists of lower level 
patterns and is part of a higher level pattern. The project team followed the atomic design 
model with the exception that the project team added the foundation layer with, among 
others, font and colour definitions. In the software one can make visible of which other 
patterns a certain pattern consists. 

In this project an adjusted version of the agile project management method Scrum was 
mostly applied except in the initial phase in company A. Over the course of the time things 
changed in regard to who worked closely together with whom. In the design company A 
designers and developers collaborated quite closely on the software for the pattern library 
and to fill it with an initial design. Their role was later faded out and the responsibility for the 
pattern library was handed over to the designer of customer C. This designer then delivered 
the designs to the software developers of company C and B who were in the first part of the 
project working in one Scrum Team and in one office together. After the launch the software 
developers from company C moved back to the office where their designer was. 

4.1.2 Challenges 
This section provides inputs to answer the second part of the research question, by 
identifying challenges practitioners faced in case 1 when introducing user interface patterns 
in their workflows.  
 
Following the atomic design concept 
It was reported by many participants that it was difficult for them to understand completely 
and then adhere to the hierarchal atomic design idea. This was especially the case in the 
phase before the initial launch as it was a project with high time pressure. 

“…To recognize the structures, in particular those created by others. We worked 
according to the atomic design model. And that demanded a lot of discipline to think in 
these structures and layers…. There were very many misunderstandings and individual 
interpretations among all participants in regard to where to put a certain pattern [on 
which layer]…. To be honest, in the end, I was kind of lost.” (Designer 2) 

 
The developers were also challenged to put the abstract ideas of the atomic design model into 
code. They partly ignored some rules of atomic design which speeded up the development 
but made later refactoring necessary to improve the quality of the codebase. 
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“..Rules were broken, for example the atomic design model was not followed. An atom, 
for example, is not allowed to include another atom. But we did that. And you’re not 
allowed to overwrite classes. We did that because of the need for high speed.” 
(Developer 4) 

 
Lack of a Pattern Definition 
One of the challenges that was mentioned by most people was the lack of a definition or set of 
rules that defined what a pattern is. One developer mentioned that “we don’t have strict 
rules to distinguish between different patterns.” and another developer stated that he “had 
difficulties matching interface elements with the right atoms”. In the first phase of the 
project everybody decided for themselves, which led to too many patterns in the pattern 
library.  

“… We have way too many patterns and that leads to complexity. And then you have the 
problem that you create new patterns every time. And then you are not really using 
patterns.” (Developer 7) 

 
Part of those collected patterns were not really patterns because they were used only once. 
Later, the team decided on a set of rules and a specific process that was documented on a 
small poster, which led to a better process for everyone involved. Additionally, one designer 
became the one who suggests what functionality becomes a pattern and the developers 
implement it and add technical hints for other developers if necessary. 
 
Accessibility 
Another general challenge that was mentioned often was the need for making the pattern 
library accessible. Firstly, it was noted that the documentation for each pattern was very 
important but it seemed to be difficult to find the right amount. Secondly, due to the amount 
of patterns in the library it was difficult to see if a pattern could be reused or if a new pattern 
was needed.  

“…and with the lack of clarity it is slowly getting difficult, the pattern library, the 
software itself, doesn’t include a search yet, I have a really hard time finding a certain 
pattern.” (Designer 5) 

 
Thirdly, it was a problem that when the responsibility for the pattern library was given to the 
client it was not running on a server anymore and therefore only developers could see the 
visual documentation of the patterns. Another problem faced by the developers was that the 
build process took too long, which led to frustration because even small changes in code took 
too much time to become visible in the browser. Another accessibility problem was that it did 
not seem to be clear to every project member that, besides building a web version of the 
hardware store, a mobile version was supposed to be built shortly afterwards and then even 
more shops with only slightly different functionality. The challenge of this part of the process 
was that they began by having several pattern libraries in parallel for each version of the 
hardware store. That did not prove to be efficient and they later refactored the pattern library 
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so that they could keep all patterns in one place for all hardware store versions. It was also 
planned to make the pattern library visible for everyone again. 
 
Adjusting the workflow 
The first problem with the workflow was that when the project started there was not enough 
time to prepare the design. One participant stated that in the beginning one phase, in which 
one would partly define the user experience and interface design, was more or less skipped. 
Another developer also realized that the designers did not have enough preparation time and 
that development and design happened at the same time. 

It was also realized by the participants that having a pattern library in place encouraged 
them to adjust the workflow they were used to before the project. Before the introduction of 
the pattern library it was common for the developers in company B and C to get a screenshot 
with the new design, including hex-codes for colours and exact margins in pixels. It was then 
up to each individual developer to decide how to implement it. In the first phase of the 
project they did not adjust this workflow except that the developers decided whether to turn 
this into a pattern based on the screenshot or if an existing pattern needed to be adjusted. 

“…Well, the pattern library concept was very new for us. We had to ask more. Sometimes 
the developer cannot know what the designer means. Because of that more collaboration 
became necessary.” (Developer 4) 

 
That workflow was identified as not using the full potential of the pattern library. They are 
therefore now in a process of introducing the use of variables for colours in requirements for 
developers. Moreover, they want to make more use of the pattern names for requirements.  

Besides that, over time the participants also realized that the closer they were in terms of 
location the more communication happened and the better the understanding of each other’s 
needs became. At the design company A designers and developers started to work very 
closely with each other which has been reported as mostly successful.  

 “It was important that one shows and explains [things] to each other. Not only saying 
that I want it like this but also explaining why. So, to explain my reasoning behind that, 
so that the other one can abstract that. And that takes time. The question is when to do 
that and am I doing the right thing. That was sometimes not always clear.” (Designer 2) 

 
At the other two companies the designer and the developers were sitting in different office 
buildings. This was seen to hinder communication and they adjusted their workflow as much 
as possible under given circumstances by meeting in person more regularly. 

“Ok, then we decided that we need to sit in the same room twice a week. Then it worked 
a lot better because one could quickly ask each other.” (Developer 4) 

 
Contrasting views of the role of the pattern library 
Another challenge in this project was that people had at times quite different ideas about the 
purpose of the pattern library and for whom it was built.  
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“Because it is a design tool, I understand it in the first place as a design tool. And maybe 
developers have to pay the price for it initially. “ (Designer/Developer 1) 

“I argue strongly to think in terms of what it means for programming, because that is 
what is difficult in the end. The design needs to adjust and that is possible.” 
(Designer/Developer 6) 

 
These two statements show, on the one hand, contrasting demands to look at the artefact 
from a specific role in the first place. However, they also imply that there is a compromise 
needed between the roles of designers and developers. 

4.2 Case 2 - E-Commerce Platform 
The second case is a company that has also relaunched their site once and then had another 
large project in which they merged the mobile and web view of the site into one responsive 
version. The timeframe for this case was defined from the point when they introduced their 
first version of a pattern language software up until the day of the interview. In this case it 
was mainly the company itself that introduced the UIPs except that they hired a freelancer 
with some experience in the beginning. The freelancer was, however, not part of this study. 
For this second case the following three participants, as shown in table 3, were interviewed: 
 

Number Role Previous Experiences Focus 
1 Designer Developer/Designer 
2 Designer Developer/Designer 
3 Developer Developer 

Table 3 – Interviewees Case 2 

4.2.1 Pattern Setup 
In this case one of the main goals for introducing UIPs was to create a consistent look for 
their website overall. Before the pattern library, they had various elements on their website 
that had the same functionality but looked different on many pages. Another reason was 
increased efficiency by defining exactly one place, the pattern library, where styles could be 
adjusted. Lastly, an aim that emerged over time was to improve collaboration between 
designers and developers. 

For the pattern format the participants of this case have identified three different aspects 
of patterns, namely visual, technical and functional. For a specific functionality to become a 
pattern, it has to have at least one of these qualities. Depending on whether it is a rather 
technical pattern or if it touches all three aspects the pattern format might differ. But a 
common pattern format looks like this: 
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Title: The name of the pattern, e.g. selection box 
Description: An overall description of what this pattern is. Followed by 

additional, optional description text about what the usage 
context is and what not, variants of the pattern and 
general usage hints. 

Examples: Visualized examples for each variant of the pattern, e.g. 
deactivated or highlighted selection box 

 
Additionally, there is a view for each pattern aimed at software developers which includes the 
following information: 

Title:  The name of the pattern, e.g. selection box  
A Dropdown box:  Box in which one can choose a variant (if applicable) 

Example:  The visualization of the example 
Code:  HTML, CSS and JavaScript Code that belongs the 

example pattern that can easily be copied. 
Technical hints:  Hints if anything about the pattern does not work as one 

might expect. 
 
In this case, custom pattern library software was built as well. The software features are 
mostly similar to the ones from the hardware store. One can browse through the patterns 
with a web frontend. As in the other case, the style sheet code is transferred semi-
automatically and HTML code can be copied. In addition to that, in this case, JavaScript is 
also transferred semi-automatically. Their web frontend has the following structure as shown 
in table 4: 
 
Navigation Element Example Content 
Fragments Colour or font 
Content Headlines, lists, tables 
Outline Lines and text expanders 
Interactions Buttons, links tooltips 
Forms Radio buttons, headline, form grid 
Status & feedback Loader animation, rating stars 
Layer & popup Popup 

Table 4 – Organising Principle Case 2 

In contrast to the other case, this structure does not have a clear hierarchy. Instead, the 
content is somewhat structured along use cases. A headline element is, for example, defined 
once as a content element and once as an element of a form. In the description it is 
highlighted that these two headlines are visually similar but it is not a reuse of the previously 
defined content headline. However, even though it is not made explicit, elements from the 
fragment category, for example, are reused throughout all other patterns. 
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The work around the patterns in this company is organised with several cross-disciplinary 
Scrum teams that can consist of people with different roles such as designer, developer, 
tester and product manager. Each team is solely responsible for a certain part of the website, 
for example search and navigation. All teams share the same office space. 

4.2.1 Challenges 
This section provides input to answer the second part of the research question, namely 
identifying challenges practitioners face when introducing user interface patterns in their 
workflows.  

Pattern Definition 
In this case the participants found it difficult to find the right definition for what a pattern is 
and what should be part of a pattern definition. One participant gave the example that they 
first included margins of patterns within a pattern but then removed it again because they 
realized that a margin depends too much on the context of a pattern it is placed in. For the 
pattern definition, the team has developed over time a list of rules that are documented for 
everyone. Additionally, they have a team of so-called “Pattern Conductors”, which is a group 
of three people that have the roles of a product manager, software architect and user 
experience designer. These three people make a final, collective decision about which 
functionality becomes a pattern. 

Accessibility 
In this case it was also mentioned that it was hard to identify the right amount of 
documentation for a pattern.  

“And then, what was also quite difficult was to figure out the right amount of 
documentation. It doesn’t help when you write two sides of documentation for a button, 
or about which button to use on which site because you always find an exception of an 
exception and do you also want to document that? But you also don’t want to leave it 
undocumented.” (Designer 2) 

 
In the beginning the different roles challenged each other in terms of defining whether the 
pattern library was more of a developer’s tool or a designer’s tool. The participants realized 
over time that they needed to differentiate between documentation from the business and 
design perspective and the developer’s perspective. They solved this by having a default 
documentation that describes the usage of a pattern in general and which one to use when. 
As a developer, one can click a button and get additional technical information about the 
pattern.  

Another accessibility challenge was that the rather independent teams started to create 
their own local patterns because they realized that in their part of the website it was a 
recurring problem that needed to be solved through a pattern. The challenge then was that, 
without knowing, another team faced the same recurring problem and also created their own 
pattern. It was learned over time that they needed to differentiate between local patterns that 
are only used by one team and global patterns that are shared over the whole website. In 
their newest version of the pattern library they have now made it easier for everyone to see 
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which patterns, local and global, already exist and make it easier to convert a local pattern 
into a global pattern that can be used by all teams. 
 
Acceptance from teams 
The participants also said that the pattern library leads to some challenges for developers. 
One participant mentioned that the developers in the cross-disciplinary teams try to avoid 
dependencies among teams and that the pattern library works against this principle because 
it forces consistent UIPs over the whole website. Besides that, it was mentioned that the 
teams should take a look into the pattern library more often and reuse already existing 
patterns instead of writing their own. 
 
Adjusting the workflow 
Participants mentioned that they tried to develop the pattern library during the project in 
parallel with the website they were relaunching. They found that to be challenging and stated 
that it would have been better to have some time in advance to explore ideas and create some 
basic elements beforehand. 

“…if we would have looked into the pattern library two months earlier [before the 
projected started] and experimented a little, then we would have saved a lot of time. It 
was difficult to develop it on-the-fly.” (Designer 1) 

 
Apart from that, the designers mentioned that they learned over time that it was actually 
better not to define the requirements for a feature in too much detail with, for example, exact 
margins in pixels because then developers had a hard time understanding how important it 
was to implement the exact margin of 8 pixels instead of the default margin of 10 pixels and 
might spend too much time on that detail which might not have been important. It was 
found to be more efficient to talk about it together afterwards and fix margins together that 
were not quite right. And the patterns help to do just that because they already have a given 
structure and can be reused, so that less and less has to be defined in exact pixels. Sometimes 
they have even started to use only quick sketches and pattern names to communicate the 
requirements between the designers and developers. 

Another aspect of the process of adjusting the workflow was that developers are more 
likely to double-check with the designer with a pattern library in place if, for example, a new 
feature cannot be build with an already existing pattern. Having a pattern library starts a 
discussion about why a certain design had been chosen. This is an important step because a 
designer might not always know how difficult a certain feature is to implement for the 
developer. 

“In the end the designer does not know how technically complex something is to 
implement. He has a picture in his head about how the pattern should look like. But he 
doesn’t have a technical background and can therefore not judge if that is even possible 
or extremely complex.” (Developer 3) 
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5. Discussion 
In this section I relate the previously presented results of the cases to the related research 
and the research question about what challenges practitioners face with UIPs. The section is 
structured by the two major categories of the pattern setup of practitioners and the 
challenges designers and developers face when using UIP-Libraries. 

5.1 Pattern Setup 
It was found that the patterns were collected in UIP-Libraries that were implemented in 
software. Previous research has found that UIP-Libraries mostly include descriptive patterns 
(Wendler & Philippow, 2013). This was also found to be the case in the two projects I studied.  

The UIP-Libraries had a high level of descriptiveness so that other people in various roles 
could understand and apply them on their own (Vanderdonckt & Simarro, 2010). But also, 
they were not purely static. Semi-automatic processes were built that transfer at least the 
style sheet code, in case 2 also the JavaScript code, from the pattern library to the production 
code. Additionally, they convey information about usability aspects in their descriptions and 
how to reproduce the patterns in other applications by providing HTML sample code to copy.  
It was found that the pattern format of both cases had some similarities with the pattern 
format initially suggested by Alexander et al. (1977). In both cases it is explained for each 
pattern what the purpose is and examples are given to visualise what the pattern looks like. 
Additionally, just like in Alexander’s pattern format, instructions are given about how to 
apply the pattern. A major difference is that Alexander’s format also suggests visualising 
connections to lower and higher level patterns. A hierarchy of patterns is not part of the 
pattern collection in case 2 whereas in case 1 this hierarchy is given with the atomic design 
model. In the beginning these connections were not visualised in the pattern library but were 
later introduced because they were asked for by the designer. 

Therefore the largest difference between the two cases is the organising principle of the 
patterns, which was found to be an important issue for pattern use (Fincher & Windsor, 
2000; Fincher, 2002). In the first case the hierarchy of the atomic design model was followed 
(Frost, n.d.). It is therefore very close to the concept of the pattern language Alexander et al. 
(1977) suggested many years ago, in which the patterns had a clear connection to higher and 
lower level patterns. In the second case, a collection of patterns was found that was 
categorized according to use cases such as forms, interactions or feedback. It is therefore 
rather a pattern catalogue than a pattern language like the one from van Welie (n.d.).  

5.2. Challenges 
Here the challenges that have been found overall are summarized and compared with related 
research. 

Some of the findings from a previous case study about UIPs could be confirmed (Winckler 
et al., 2010), others were new. Winckler et al. (2010) found that the success of a pattern 
language relies on keeping the language as a living document. This was especially highlighted 
by the participants in case 2 during the interviews. Another aspect that was found in previous 
research and was also mentioned by participants in this study was the fact that the usage of 
the pattern library needs to be “advertised” within the company and people need to be 
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encouraged to participate. In addition to those similar findings the following aspect were 
identified in this case study: 

Pattern Definition 
As previously mentioned, a definition of a UIP is still missing (Wendler & Philippow, 2013). 
It could be seen that practitioners face the same problem and that they have different views 
on what should be part of the definition. 

In both cases it became clear over time that rules were necessary to define what a pattern 
was and what should be part of the pattern format. However, it was also observed that one 
person or a group of people should make the final decision about whether a given 
functionality becomes a pattern or not. If possible it seems to be best to have several roles 
involved in this process. When there were no pattern rules it was observed that too many 
patterns were created. 

Choosing the organising principle 
Based on the findings from the interviews, a pattern catalogue seemed to have less 
complexity for the users, presumably because the patterns were ordered according to more 
intuitive use cases instead of an arbitrary hierarchy of layers. On the other hand, the strict 
hierarchy of layers used in the first case is one step further towards generative patterns 
because of the clear connections between patterns. As one participant from case 1 also stated 
during the interviews, the atomic design concept has made the design system computable, 
easy to reshape and to create something new. One can imagine that in further iterations of 
the UIP-Library software it would be possible to generate GUIs based on the pattern 
collection with this approach. To summarize, one challenge in introducing UIPs is the choice 
of an appropriate organising principle that serves the needs of the users of the pattern library 
and serves the longer-term goals of the organisation or project. 

Adjusting the workflow 
Another challenge was that the pattern library meant that designers and developers had to 
work more closely together. Because of the different work modes that has not always been 
easy. When using a pattern library, one’s goal can be to let developers and designers work 
more closely with each other. However, based on what has been reported in the interviews, it 
was important to give designers a head start in such a project. The designers reported that 
they need some time before the development starts for a phase in which they can explore the 
design options in an open way in the design mood, as described by Boland & Collopy (2004). 
After the initial phase with a focus on design it seemed to be advisable to let the two roles 
collaborate closely and to rethink how design requirements are communicated. 

Accessibility 
Because of the different understandings of the pattern library from different roles it became 
clear that the documentation for patterns needs to be differentiated. Even though the pattern 
library is supposed to be a shared artefact, the different roles of designers and developers 
have different needs about what information they need for a certain pattern. The designer 
might be interested in the use cases whereas the developer is more interested in the sample 
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code. One way to decrease this tension is to offer different views of the pattern library, one 
for developers and one for designers and others. 

The second major lesson in terms of accessibility was the reusability of patterns. Patterns 
are, as defined earlier, proven solutions for recurring problems (Alexander, 1979). First, 
people in both cases were tempted to build separate pattern libraries for each new project in 
the first case, or each time created their own patterns in the second case. However, to make 
patterns truly reusable throughout an organisation the patterns need to be kept in one place. 
That was realized in both cases and they refactored the pattern library in the first case and 
developed a process for local patterns to become global in the second case. 

5.2.1 Collaboration between developers and designers overall 
Simon (1996) stated that more collaboration will be necessary and that practitioners make 
increasing use of printed or digital aids for distributed cognition. In both cases the pattern 
library was found to be a boundary object, an object that people talk about and think with 
(Arias et al., 2000). But it was also shown that it was difficult for the different mindsets of 
developers and designers to think of the boundary object as an equally shared artefact. 

It was troublesome in both cases for the project members to decide if the pattern library 
was a designer’s or a developer’s tool. Designers have different expectations or hopes about 
what a pattern library could be. Boland & Collopy (2004) have stated that a designer’s 
approach to solving problems is open and liquid. Those needs from designers could be 
recognized because some of them mentioned the wish that they could use the pattern library 
during their exploration phase. 

Previous research found that long-term relationships and learning about each other’s way 
of thinking are very important for successful collaborations between the different mindsets of 
architects and engineers (Olsen & Namara, 2014). In this study it was shown that this could 
also be applied to the different mindsets of designers and developers in software projects. It 
was reported in the interviews that collaboration, despite the differences between mindsets, 
became more successful the closer people worked together. By contrast, collaboration 
remained a challenge when not working close to each other. 

When working more closely together, a shared language, a lingua franca, started to form 
itself (Erickson, 2000). The requirements created by designers and given to developers have 
evolved in both cases over time. This could be seen from the usage of colour variables defined 
in the pattern library from designers who have used Hex-Codes before, which is the standard 
way for designers to define colour. Additionally, in both cases it was either planned or 
already in use, to use pattern names in requirements to reduce very specific, detailed and 
partly repetitive requirements. Now, at least when patterns are involved in design 
requirements, pattern names can be used that are understood by both roles and therefore 
form a shared language.  

The UIP-Library software is an artefact that was meant to support this shared language. It 
was used in the first case by designers and developers and in the second case also sometimes 
by people in other roles. It was found that over the time in both cases the ways to collaborate 
changed and were experienced as better by most participants in the end. It is, however, only 
possible to be confident that some of the changes were caused by the shared artefact, because 
there were many factors that changed during the whole case.  
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Wania & Atwood, (2009) have suggested that the true value of pattern libraries lies in 
encouraging communication between everyone involved in the design process rather than 
improving the design. In this study it was also found that practitioners were aiming to 
improve communication among those involved in the process. However, in contrast to the 
suggestion by Wania & Atwood (2009), the practitioners were equally or even more 
concerned about the quality of their designs. In both cases a major reason for the pattern 
library was to create consistency in their designs and hereby improve the quality of design. In 
case 1 another major reason to introduce a pattern library was to make it easier to reshape 
design and create something new. 

6. Conclusion 
The aim of this thesis was to give practitioners and researchers insights into pattern library 
usage and its challenges in practice. Practitioners use descriptive patterns that they collect in 
pattern libraries. Those collections of patterns had different organising principles: in case 1 it 
was a pattern language whereas in case 2 a pattern catalogue was found. The pattern 
language in case 1 seemed to be one step further towards the idea of generative patterns but 
it also seemed to bring some complexity for the users. The usage of the pattern catalogue in 
case 2 seemed to be less challenging.  

The identified challenges in short were firstly the definition of what a UIP is. It seems to 
be advisable to create a set of rules but also make one person, or even better, a group of 
people with different roles, responsible for the final decision about what a pattern is. The 
second identified challenge was the choice of an organising principle for patterns. Two 
options for organising principles were found in this multiple case study, the atomic design 
methodology, which represented a pattern language, versus a loose collection of patterns in a 
pattern catalogue. Both of them have their advantages and disadvantages and one should 
choose the organising principle according to the organisation’s needs and goals. Thirdly, it 
was found that a pattern library leads to adjustments in the workflow between designers and 
developers and that it might take time to adopt, for example, closer collaboration. Another 
challenge was accessibility, which in this case meant to make the patterns visible to everyone, 
keep them in one place and to consider different views of them for different roles. 

6.1 Suggestions for further research 
This thesis has contributed to the research field of pattern languages in practice with two 
cases. However, this is still not enough data, therefore more studies need to be conducted to 
become more confident about the findings. 

Furthermore, this study has focused mainly on finding challenges that practitioners face 
through interviews. It would be valuable, however, to gain a more in depth look into how a 
pattern library as a shared artefact is used on a day-to-day basis and how it changes the way 
collaboration happens over time. This could possibly include more roles in addition to 
designers and developers. I think it would therefore be of great value to do a longitudinal 
observational study of patterns as a tool for collaboration.  
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Additionally, previous studies have focused on automated GUI generation without taking 
the role of a designer into account. In the projects that were studied design-focused people 
were actually the ones that initiated the pattern libraries in the projects. This is a strong 
indication that the designer’s role should be taken into account in upcoming research about 
automated GUI generation.  

It was also found that designers in both projects imagined that the pattern library could be 
turned into a prototyping tool. So far the designers have to rebuild the UIPs in their 
prototyping tools such as Adobe Photoshop to be able to explore GUI options quickly. This is 
because the pattern library software in both cases collects the patterns in code and does not 
have a functionality to export patterns in a graphic format. It could therefore be an 
interesting topic for further research to explore how pattern libraries could be developed 
further towards prototyping tools.  
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Appendix 

Interview Guide 
Personal Context/Role/Previous experience 

• What is your role here at the company? (designer/developer/etc.) 
• Is that also your educational background?  
• How is your work organised? (e.g. Agile, Scrum, Kanban, etc.) 

 
Pattern Definition 
(Make sure that the understanding of the words style guide, pattern library, pattern 
language is the same.) 

• Please explain what style guide, pattern library and pattern language means for 
you. (asked on after another) 

• How do you call the tool that you use as an interface between designers and 
developers?  

• What is your previous experience with style guides, pattern libraries and the like? 
 

Pattern Library General Experience 
• Open question: Tell me about your experience with pattern libraries.  
• What difficulties did you encounter along the way? 
• Please tell me about three situations that you remember in which collaboration 

between designers and developers was particularly good or bad. 
• Have there been any changes in terms of how you collaborate (e.g. feature 

workflow, story definition, talk)?  
• What is the pattern library for you? Is there any metaphor you can come up with to 

describe it? 
• Do you have a favourite pattern? Or one that you use very often? Why? 

 
Pattern origin and highlights of the history  

• What were the reasons why you introduced the pattern library in your project?  
• How was the pattern library introduced? 
• Have there been any changes in the setup or content of the pattern library since or 

the process of using it since it was first introduced? 
 
How is the pattern library in use today? 

• Can you show me how you used the pattern library last time you used it? 
• What do you do before you access the pattern library and what afterwards? 
• Can you show me how the pattern library is included in the project/company 

workflow? (e.g. feature workflow, story definition, other tools that are used)  
• Please sketch me the process of your workflow  
• Do you have some material that you can show me?  
• How does it work when patterns need to be added, deleted or adjusted?  
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Positive and negative things about pattern library today 
• What are the biggest problems or inefficiencies today? 
• How would the best pattern library work and look like for you? 

 
Do you have some more public information that I could access like a GitHub account? 
Anything else you want to tell me that I forgot to ask? 
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