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Abstract 
 
Creativity and innovation are two forces that impel industries. Product 
design is often assigned to a team consisting of members from different 
backgrounds. To support the collaboration, there are many special places 
built for creativity and innovation, referred to as “creative space” in this 
thesis. Doing the project in a well-designed creative space can enhance 
creativity and productivity. 
 
However, most creative spaces are still using the facilities and furniture from 
common conference rooms, even though they are built for other purposes. 
Due to different working modes, the conference room does not suit for group 
design processes. It is still not widely accepted that what features the 
creative space should have to enhance the creativity.  
 
In order to design the creative space that meets the needs of the design teams, 
research has been done to identify the influencing factors that impact 
creativity. Based on these factors, observations and interviews are also 
carried out to analyze the influencing factors and gather data. The general 
concept and final solution is generated based on all the researches. 
 
As a result of this thesis, the prototype of a creative desk is carried out at the 
end. Some fundamental researches and discussions about the creativity 
stimulation are also analyzed to shed some light on this research field. 
 
Keywords:  
Creativity, Collaboration, Meeting, Creativity influencing factors, creative 
space, creative furniture 
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1. Introduction 
 
How to bring more creativity into the industry? It is probably the question be 
asked most frequently among the companies and factories, and one of the 
tough challenges in product development. Looking back to the tendency of 
the industries, creativity is getting essential in product development. A 
research done by Forrester Consulting shows that over 61% of the 
companies do not see their company as creative. [1] And companies that 
foster creativity achieve exceptional revenue growth than peers. [1] 
 
As the society develops, competition in the market is becoming more and 
more intense. Keeping old strategies will lead to struggle in the market 
competition which is known as the red ocean situation. There are already 
enormous competitors exists in almost every possible area in the market. In 
the book ‘Blue Ocean Strategy: How to Create Uncontested Market Space 
and Make the Competition Irrelevant’ by W. Chan Kim and Renee 
Mauborgne [2] the market is pictured as a red ocean and blue ocean. It is 
suggested that one way to gain market share is to open a new path. And 
finding new path requires creative thinking. 
 
Due to the development of product and the globalization of the market. 
Some products are too complicated, expensive and risky for single company 
or organization to implement. So, the collaboration including sharing profits 
and risks among companies are becoming more and more common. For 
example, Boeing has its collaboration net covers all over the world. “The 
Boeing supplier network includes more than 20,000 suppliers and partners”. 
[3] The product design has a separate department in the company specialized 
in creative design. Same example in Boeing. “Boeing has six research & 
development centers, 16 consortia and 22 joint research centers”. [3]  
 
For the design team, it usually consists of several members from different 
backgrounds. The performance of the team can be influenced by a lot of 
things. Any small factors can make a difference, from communication 
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methods to personalities. Some of those are factors that hard to change by 
the external world. The purpose of this thesis is to enhance the creativity in 
design team by the physical means. The group members may differ from 
time to time, but the facility and technology can be shared or bought. 
 
Stanford d.school [4] did research based on year of classes and programs to 
find out how to manipulate the space to ignite creativity. In the book “Make 
Space: How to Set the Stage for Creative Collaboration”, [5] it gives lot of 
examples of how the environment and facilities change the way people work. 
Trivial things like color or height of the furniture can change the results. For 
most of the design concept, the idea to enhance communication and mobility 
can always be found. It is quite different from other companies or factories. 
The most common design of the creative space derives from the conference 
room, which is designed for meetings and presentations. Particularly, the 
conference room has one conference table set at the center and a projector 
screen on one side of the room. Since the design process needs more 
communication and mobility than it is in a conference meeting. Some 
problems have been noticed when the team uses common conference room 
as a creative space, for example, inappropriate use of the furniture, 
inequality between the team members, and lacking team efficiency. Thus, 
design the place especially for the creative space is necessary.  
 
One of the objectives of this thesis is to find out what factors can affect 
creativity in group work. By doing so, a prototype of creative space is 
designed that could improve creativity. Here the research question is 
formulated to guide the research direction. 
 
How could we design the creative space to enhance users’ creativity?  
 
To answer this question, the first step is to understand what factors can 
affect creativity. Find reasons why some special physical environments can 
affect creativity. 
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2. Methodology 
The methodology part includes the methods used to do the research. And the 
rationale behind using the certain method. Design a product to meet certain 
needs require massive data and analysis to accomplish the task. The validity 
of the data and analysis have a significant influence on the final result. The 
process can go nowhere right if the start point is wrong. Thus, the following 
methods are used to gather and organize the data resource.  

2.1 Innovation process 
This thesis is structured by innovation process from MSPI design thinking 
process. [6] This method has the following four steps: 

● Initiation 
● Inspiration 
● Ideation 
● Implementation 

 
The purpose of this thesis is to design creative space to enhance the user's’ 
creativity. It is to design something that can influence the design process 
itself. That is why creativity should be embedded in this thesis. The 
innovation process is suitable for this type of thesis. This method is designed 
to support creative engineering design. That is exactly what is needed in this 
thesis. 
 
Initiation phase set the stages for an effective process. Real life innovation 
seems to happen with a spark of a genius mind. But a systematic process can 
guide the approach and creates a steadier possibility for innovation. This 
phase is designed to initiate the thesis. It describes the context, defines the 
problem of using the current design of creative space, and find out the 
influencing factors that will affect creativity. 
 
Inspiration part gathering insights from everywhere. The first is to 
understand the tendency of the creative space design by searching the 
existing creative space and smart furniture companies in the market. Get 
inspiration for the later design. Second is tech-watching, it is to know what 
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structure is possible and what is hard to accomplish. It is also an important 
way to gather information and technologies that can be used to design the 
real-life product. 
 
Ideation generating and choosing ideas. First, problems of using creative 
space found during initiation phase are formulated into several “How might 
we”-questions. The answer to all the questions is brainstormed. Second, the 
answers to each question will be gathered together to combine a general 
solution. There is another brainstorming to make the general concept into the 
final solution. And the final solution will be determined by how many 
problems the solution can solve. 
 
Implementation is getting ideas into the real world. Including detailed design 
and prototype. Like it is mentioned at the beginning. Iteration and refining 
the prototype is one way to get the best result of this thesis. 
 
The process is not sequential steps, there is no order for each step. The 
activities from each step progress simultaneously. One effective way to 
make sure the result of the work is to keep iterating the process. It is also 
embedded in this method. 
 

2.2 Literature review 
The literature review is to read and study the scholarly papers, thesis and 
books. By searching the similar topic, it can help the researchers to gain an 
enormous amount of information. And by reviewing other researchers’ 
methods and approaches, it can be used to guide or inspire this thesis. 
 
The literature review is to gather knowledge and data from the existing 
researches and literature. The first step is to find the relevant piece of 
literatures. Literatures are searched by keywords, such as creative 
influencing factor, measurement of creativity, environments, furniture, and 
creativity definitions. More focus is set on the literature that includes 
experiments to prove their results. Next, the results and process of literatures 
are studied to conclude and summary their works. And the experiments 
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conducted in the literature are also studied carefully. From each literature, 
the creativity influence factors are gathered, compared and contrasted with 
each other afterward. Then the next step is to combine the similar factor and 
conclude into one. And the most influential factors are chosen by the times it 
appeared in the literature.  
 
The result of the research can support the theoretical background of this 
thesis. And at the same time, prevent plagiarism from doing repetitive 
research. 
 

2.3 Interview and observation 
Interview is one of the most popular and flexible ways to gather information. 
And observation is the most direct way. 

 
Figure 1: Interview process [7] 

The interview process follows this diagram from Stanford. d. school need 
finding tools. [7] Each phase serve different purpose. Introduction part 
describe the background and the purpose of the interview. Kick-off lead the 
topic of the conversation towards the interview subject and start the 
questions. Build rapport move the link the interviewees with the subject of 
the interview. Grand tour question the interviewees directly. And finally, the 
reflection part let the interviewee think about the subject on their perspective. 
 
The information wanted here is the problem, feedback of existing design and 
needs of using the creative space. The interviewees are college students who 
attend a creativity boot camp. The interview and observation are processed 
at the same time. 
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There are some roles need to be considered to get accurate information. First, 
a good interview need to draw interests of the interviewees. The interview 
conducted in this thesis start with an open conversation around the topic. 
And the interview targets are students doing creative design. The students 
are good targets because they just finished a creative design activity before 
interviewed. It is the best time to ask someone's experience right after they 
experienced it.  Secondly, the environment need to be nice and friendly for 
the interviewees. So, the interview here take place during the break between 
their design works. The interviewer join casually and the environment is the 
most comfortable for the interviewees to answer questions. The questions 
come from the problems found in the literature review and some general 
questions about furniture using and scenario description. Third, the questions 
should be both structured and flexible. The questionnaire is prepared in 
advance, and several changes are made according to the answers. 
 
Forth, there should be room for silence, let the interviewee tell their stories. 
Questions are designed not to ask directly. For example, avoid asking “Do 
you think the whiteboard is useful?” or “Do you think the desk you using 
during brainstorm is functional?”. Instead, the question shall be more 
focused on scenario description. For example, “Can you remember the last 
time when you were doing a brainstorm, how did you use the whiteboard?” 
and “Where were everybody sits?”. It can avoid the phenomena that the 
interviewee makes up the answer to satisfy the interviewer. No straight 
question also let the interviewees talk more about their own story. 
Sometimes it is where the truth and useful information can be found. 
 
Finally, for analysis part, the materials got from the interview are analyzed 
without bias. It is also important to find the truth behind the answer by 
comparing the interview with observation part. The contradiction between 
the answers is paid extra attention to. Not just the answer but also the 
reasons behind each answer become the result of the interview. 
  
Like it was mentioned in the interview part. The interview has its limits 
when it comes alone, however, observation can assist it. It is one way to 
understand the user's needs without bias. Because the interviewees are not 
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prepared for the question, so sometimes the answers may deviate from the 
truth. Then comparing the answer during the interview and the behavior 
during the observation can lead to a better result. 
The main principle of observation is no disturbance. The reason behind the 
principle is to avoid the “Hawthorne effect”. [8] The Hawthorne effect is the 
distortion of behavior due to the observation. Observer introduces himself as 
a guest student to study the course as the all the other students do. So, they 
feel less nervous during observation. They present the most natural way how 
they use the products. The user will not act naturally if he or she feel 
observed. 
 
2.4 Brainstorming 
The brainstorming method follows the divergence and convergence diamond 
model.  

 
Figure 2: Divergence and convergence diamond model [9] 

 
The diamond model [9] has a divergent and convergent phase. As it can be 
seen in the picture. One defining the problems and another finding the 
solutions. This model suits this thesis because it is a good method when 
facing the board problem. In this thesis. The first diamond divergent from all 
the problems and needs has been found in inspiration part. It converges to a 
general concept where all the possible solutions combined together. The 
second diamond divergent again from the general concept. The problem 
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needs to be solved is only one in second diamond. After that, second 
convergence is to narrow down to one product, and the detailed design of the 
final solution. Designing the creative space is a rather broad task which 
contains too many aspects. Without this method, the researcher doing 
ideation can hardly find a place to start with.  
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3. Initiation  
 

3.1 Literature review 
The first step is to define the research background. A literature review is a 
part of it. By reviewing thesis and reports regarding the creativity motivation, 
Keywords such as creative influencing factors, creative environment, 
creative design, measurement of creativity and creativity definitions is used. 
By doing so, the theoretical reason supporting the creative space can be 
found. What makes a creative space enhance creativity? It provided a 
theoretical background for the later design. The result in literature review 
also can be used to determine the criteria for brainstorming and idea 
selection.  
 

3.1.1 Value of creativity 
Studies of creativity and values over the past 40 years show that American 
adults, including teachers, do not value creativity very highly [10, 11]. How 
does creativity demonstrate its high value nowadays in human society?  
 
First, creativity is concerning what exists now, using resources brought from 
the past to formulate potentially better options for the future. An example of 
recognizing and applying creativity to address a concrete, real-world 
problem is that the package delivery company UPS who developed to reduce 
its working costs. By using navigation software on each package service, the 
navigator routes its vehicles in a way that left-hand turns are avoided. Thus, 
reducing time spent on waiting at traffic. UPS has reportedly saved millions 
of dollars’ worth of fuel. This solution is highly practical and elegant, not 
only saving the company in operating expenditure but also dramatically 
reducing its carbon emissions. 
 
At the same time, creativity is also demonstrated having its great influence 
on economic growth. Economic theory suggests that returns on investments 
in developed countries should have been lower which is announced during 
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the later twentieth century. It was believed that the stock of capital was 
rising faster than the workforce. However, the fact is that returns were 
considerably higher. [12]  
 
Buzan claimed that “it is a globally accepted awareness that right now any 
individual, company or country wishing to survive in the twenty-first 
century must develop the brain’s seemingly infinite capacity to create and to 
innovate.” [13] 

3.1.2 Factors that influence creativity 
In order to enhance creativity, it is necessary to find a way to assess it. Here 
are some notions have been studied to measure creativity. 
 
Six dimensions are introduced to measure the creativity. Those dimensions 
are work atmosphere, vertical collaboration, autonomy/freedom, respect, 
alignment, and lateral collaboration. [14] Their thesis developed and 
validated an evaluation tool for the creativity work environment in order to 
assist managers in high-tech settings.  
 

● Work atmosphere is a factor about how the members feel during the 
meeting.  

● Vertical collaboration is a dimension about the quality of the 
communicator spiral. It is a part of the communication between the 
superiors and employees. It can also be translated into the 
understanding of the overall objects.  

● Autonomy or freedom is a part represents a sense of ownership and 
control over one’s own work and ideas.  

● The dimension of respect refers to the emotional and intellectual 
comfort zone, individuals do not feel anxious during the work.  

● Alignment means the individual’s goal align with the organizational 
orientation. Robinson and Stern [15] suggested alignment is crucial to 
creativity.  

● Lateral collaboration concerns information access and sharing among 
employees.  
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Another thesis also introduced their dimensions. Forbes and Domm [16] 
developed an environment survey that required participants to rate the 
importance of items related to a recent, successful, creative project on which 
they worked with. Six factors emerged from the data:  

● mental involvement  
● intrinsic motivation 
● time and resource constraints 
● extrinsic motivation 
● external control 
● team management.  

 
There are some similarities compared to Jozée and Vincent-Pierre [14] work.  

● work atmosphere is closely related to mental involvement. They both 
talk about getting people involved. Jozée and Vincent-Pierres’ 
research involves the group members with the work environment. In 
Jozée and Vincent-Pierre’s thesis, most of the dimensions have a 
contribution to mental involvement, for example, good work 
atmosphere makes people feel enthusiasm.  

● Vertical collaboration brings clear orientation, autonomy, respect, 
alignment, which all influence mental involvement in a way or 
another. It can be an essential factor of creativity.  

● Intrinsic motivation is similar with the alignment.  
● Time and resource constraints are different. In Forbes and Domms’ 

thesis, the author suggests having limited time and resource. While 
other author thinks too much freedom is bad for creativity. Teresa M. 
Amabile writes in her book “How to Kill Creativity” that “Deciding 
how much time and money to give to a team or project is a judgment 
call that can either support or kill creativity.”[17] The amount of 
resource and time can also be an essential factor for creativity.  

● The debate of time and resource does not conflict with the freedom in 
Jozée and Vincent-Pierre thesis. It means the individual can have their 
own way to do the job, the emphasis is on the way how they do it. Not 
how much resource and time they spent in their own way.  

● Extrinsic motivation is a new dimension. Jozée and Vincent-Pierre did 
not mention the extrinsic motivation in their thesis.  
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● External control and team management can both be understood as a 
part of the leadership. 

 
Leadership appeared in thesis Nemiro developed. The Virtual Team Creative 
Climate measure (VTCC) [18] within 11 scales which represent dimensions 
that influence creativity of individual members in virtual teams:  
 
Acceptance of ideas and constructive tension, challenge, collaboration, 
dedication/commitment, freedom, goal clarity, information sharing, 
management encouragement, personal bond, sufficient resources and time 
and trust.  
 
In Nemiro’s thesis, familiar factors can also be found, the collaboration, 
freedom, goal clarity, information sharing, management encouragement are 
similar with aspects mentioned above two. The author also suggested 
sufficient resource and time, this part should be balanced, resource and time 
cannot be too much or too little.  
 
Hunter, Bedell, and Mumford [19] identified a number of environmental 
variables suspected to be related to creativity, including Intra- and inter-
group interactions, leadership, organizational structure, competition, and 
cohesion, among many others. 
 
Based on the creativity measurement above, some factors that can be seen in 
most of the thesis are concluded: Mental involvement, intrinsic motivation, 
extrinsic motivation, the amount of resource and time, freedom, leadership 
and respect. Here follows a table of the factors and influence. 
 
 
Table 1: Table of factors and influence 

Factors Influence 

Mental involvement This part regards to how much interest individual has 
and how enthusiastic the individual is 
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Intrinsic motivation The individual motivation aligns with the group vision 

Extrinsic motivation The outsider stimulation 

Amount of resource and 
time 

Resources like facilities and equipment the individuals 
can use 

Freedom Individuals are free to determine their own working 
style 

Leadership The external control of the group work 

Respect Individuals have the control of their own work 

 

3.1.3 Discussion on the influencing factors 
There are some factors that are still under debate. No consensus has been 
made among all the researchers. So, it is further analyzed in this part. 
 

Extrinsic motivation 
Most of the thesis contains intrinsic motivation, shared vision, alignment, or 
some words describing that the individuals should make their own 
motivation. Let the creativity driven by their own motivation. But the 
outside stimulations are also important and useful. Some researches show 
that if a person is to be properly awarded for the work as a return, he or she 
will be more involved in works. And mental involvement can enhance 
creativity. On the other hand, too much extrinsic motivation has a 
remarkable harm to creativity. “Money doesn't necessarily stop people from 
being creative, but in many situations, it doesn't help.” [17]. Another 
experiment quantified the result of creative work and contrasts the condition 
of intrinsic and extrinsic work. The score is almost the same at the beginning, 
but “concentrating on extrinsic reasons for creative writing did result in a 
temporary decrease in creativity”. [20] 
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Comfort zone 
“Comfort zone” appeared in the dimension of “respect” [14]. It is believed 
that this factor needs to be balanced in the design of the creative space. 
People will be more concentrated on the subject if they feel comfortable. On 
the other hand, some article also believes that too much comfortable will 
make people less want to go out of their comfort zone. They become less 
willing to go out of the comfort zone to think and challenge. If someone is 
comfortably sitting there. He probably does not want to get up to write down 
the idea. Because some people have a tendency toward satisficing, which 
means that they put in a minimal amount of effort when solving problems in 
the team. They probably do not produce many ideas when satisficing. So, to 
enhance the creativity of the meeting, one should bring a person out of his or 
her comfort zone, to make them stand and concentrate on the subject, make 
he or she consumes energy, that is where creativity ideas come from. In 
traditional design of group work place, the comfort zone is usually a chair. It 
should be made to be comfortable and personal. But not so comfortable that 
make a person fell asleep. Then the person will have no anxiety staying in 
the room, energy can be refilled but not feel bored. For example, a wheel can 
be installed on the chair. So, people can be still in their zone and have the 
mobility toward the center of the meeting.  
 

Work atmosphere 
One of the special notions is work atmosphere. “People feel that they belong 
to the organization; they feel that they have a role to play, a purpose and that 
their ideas will be listened to and supported in a non-critical environment. 
Moreover, people can sense the enthusiasm of the whole organization, be 
stimulated by it and enjoy working in it.” [14] In this part, one notion is 
especially useful to our thesis that is “every sound shall be heard”. Everyone 
should be treated equally. Everyone has a role to play which does not mean 
that usually the team members are treated differently, but it often happens 
that one of the members are more enthusiastic than the others. The mental 
involvement [16] of the individuals are different. And after time, that 
enthusiastic one will go to the center of the team. The situation will become 
that all the others sit around the enthusiastic one and listen to he or she 
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talking all the time. To avoid this situation, the design of the creative space 
can be, for example, a round space. It has the potential to make everyone 
equally involved in meetings. For the traditional group work space, all the 
members’ attention is drawn to the white board direction, and the person 
near the whiteboard will feel more been watched and be more involved in 
the team. The person on the opposite side of the whiteboard has a better 
view of the whiteboard, but less attention from the teammate.  
 
This part can also be associated with divergent thinking. Because there will 
be less output of ideas if only a few members are concentrated. A lot of 
researches have devoted to proving the importance of divergent thinking in 
creativity over years. Indeed, divergent thinking applies to education, 
organizations, and even the natural environment as well as everywhere in the 
field of creative studies. One way to bring divergent thinking in a group 
meeting is to get everyone involved. And if everyone is equally involved, 
then hopefully everyone will present their ideas equally. With more 
members express their own ideas, it will generate more divergence think. 
Then divergence thinking will result in creativity. 
 

3.1.4 Discussion on the observations and experiments 
After the creativity influencing factors have been found, the next step is to 
combine the factors in real life observations and experiments. It can also 
prove and illustrate the factors been found. Also, some new concepts 
deduced from those researchers’ experiments are also introduced in this part. 
 

Focus zone 
The focus zone is one of the most important concepts built in the final 
solution in this thesis. It is a new concept of the creative space. So, this 
concept is described more specific in this section. Where it comes from and 
how it influences the final solution. 
 
The research “Prompting innovation Dedicated Places” described the new 
rationale for the design and use of the workplace. There are some interesting 
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points in that article that can be used in this thesis. It shows an observation 
that is made to find out how people work in the meeting room. It says “we 
usually gathered in front of the whiteboard”. [21] and the room is large 
enough to contain almost 10 people, a conference table, and several chairs. 
During a group meeting, members usually do not go all around the room, 
they just gather up and stick together near the whiteboard.  
 
This phenomenon draws attention in the literature review. It is very common 
that the whole team stay near the whiteboard the whole time. When the 
brainstorm happens, they do not even touch other objects in the creative 
space but a whiteboard. So, the question arises. Why only the whiteboard is 
used and what is the role of the whiteboard? Why we still having other 
furniture in the creative space? The whiteboard is where the ideas are written 
down and be discussed, and this part is the essence of a brainstorm. Because 
brainstorming ideas are the most fundamental process in a design process. 
And it mostly takes place on a whiteboard. That is why whiteboard is so 
special. Therefore, a new concept of the “focus zone” should be introduced. 
The focus zone is an area where group members gathered and concentrated 
at. It can be a whiteboard, a screen, a picture or a prototype. Sometimes, it 
does not need to be a physical object. It can be someone’s face or hand 
during the presentation. It is the most important part of a creative space. In 
spite of the large area and fancy design of the creative space, what's really 
matter is less than 1 square meter where the focus zone located. Therefore, a 
well-designed creative space does not need to contain the large area. It 
should be a compact room but combined with all the functions. This part is 
inspired by the concept of comfort zone in the dimension of respect. [14] 
 
The focus zone is an originating idea deduced from the literature review. If 
the comfort zone is the place the team can feel comfortable and relax, like it 
is observed about the whiteboard phenomenon, there must be some places 
the team gather up and intensively concentrated on the work.  The comfort 
zone can sometimes be a personal spot. By assigning a position in the 
creative space as someone's personal spot. It will let the person have control 
of his or her own work. So, the person in comfort zone can gain energy and 
think about the problem in his or her own mind.  
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On the other hand. The focus zone is where the group work happens. 
Communication happens more often than meditation in the comfort zone. 
Both zones serve an important role in creative space. If the brainstorm is a 
space where different thoughts and ideas crash and nourish better solution, 
then two factors are required in this process. First is to let each team member 
have their personal ideas as many as possible. Next is to make them 
exchange ideas and build on others results. If there are no individual ideas, 
then there is no meaning to brainstorm anymore. If there are no 
communications, then there is no meaning to work as a team. So, comfort 
zone and focus zone are both essential to the creative space. And they need 
to be arranged in a balanced way. So that the person can have a step back 
and be in comfort zone to work out the problem individually, and have a step 
forward to join the team communication.  
 
Then, another observation shows the drawback of the traditional group work 
space. The research “Prompting innovation dedicated places” said ”people 
usually go up to the whiteboard to present something”. [21] It is believed to 
have a negative effect on the creativity of the team and shows the 
inefficiency in the design of creative space. It is a waste of time and energy 
to have the person moving around the room all the time. This problem 
comes from the stationarity of the focus zone. In this case, the focus zone is 
the whiteboard. Most of the creative space do not have enough room to 
move the whiteboard easily. So, the individuals have to get himself into the 
focus zone to get attention. 
 
In order to solve the problem in traditional design. The next part is to further 
research the concept of focus zone to find a solution. There are some 
relevant concepts have been developed already to support the focus zone 
theory. Some relevant article has been found, and the learning zone model is 
one of them. [22] 
 
The learning zone model is a model introduced to illustrate the social 
pedagogy problem. There are three zones in the model. The panic zone, 
learning zone and comfort zone. 



 
 
 

18 
 

 

 
Figure 3: The learning zone model [23] 

 
The learning zone model shows three zones in studying and teaching. The 
comfort zone refers to the situation that someone can handle with. The part 
students have all the knowledge and abilities to operate. The panic zone is 
the opposite. It is a part student have no ideas about it, they will become so 
anxiety and run into a panic. The article wants to make the point that both 
panic zone and comfort zone are not good for making progress. Because 
there are only things already learned in the comfort zone, and the panic zone 
is far beyond reach and under stress. The best way is to be in the learning 
zone, where the knowledge and abilities are just out of reach but still have 
some opportunities to make progress. 
 
The learning zone model is more about the mental status of the person in a 
learning session. It is to balance the challenge level to optimize the learning 
results. The comfort zone and focus zone model in this thesis are more 
related to the physical location of the creative space. And study how 
different locations of the focus zone and comfort zone influence the person 
in group work. Therefore, the consequence of these two models is the same, 
but the influencing factors are different. The learning zone model is 
influenced by the difficulty of the task. The focus zone is influenced by 
physical location. And the influence can be understood in the same way. 
Keep staying in one zone is not good for make progress in group design 
process. 
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Based on those two observation and the learning zone model, the focus zone 
can be analyzed in a similar way. The learning zone model has three tiers to 
represent each zone. Illustrating the focus zone and comfort zone in the 
creative space can show the problem of traditional design of meeting place 
clearly. 
 

 
Figure 4: The focus zone model in traditional meeting 

 
As it is shown in the picture, the whiteboard is usually set against the wall. 
So, all the team members are sitting at one side of the whiteboard. And focus 
level decrease with the increase of distance from the whiteboard. There is no 
exact boundary distinguish the focus zone and comfort zone. But one part of 
the room is more focused than the other part. The focus zone model looks 
like a stripe with the focus zone gradually changing into the comfort zone. 
So, one consequence of the model is, no matter how team members change 
their position, they never equally involved in the group work. The person 
near the whiteboard is constantly in the focus zone and the person far away 
is always resting in comfort zone. 
 
To solve the problem in traditional design of group work place. Two options 
can be found to accomplish the goal. One is to make the focus zone movable. 
Another is to array the focus zone to be distributed to all the members. It 
will be better to have a focus space where is at every member's hand. 
Whenever team members have ideas in their mind, they can write it down as 
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quickly as they can, because the brainstorming can be very tense in the 
middle. So, some ideas might be slipped away from mind if the person is far 
away from the whiteboard. After that, he or she will think about the other 
thing. The focus zone is the concentrated area. It should be able to have 
everyone equally involved. So, people do not need to be out of their 
comfortable zone and at the same time writing down ideas. 
 

 
Figure 5: Balanced focus zone and comfort zone 

 
One way to balance the focus zone and comfort zone is to lay down the 
whiteboard. As it is shown in the picture above. In this case, the model of 
the focus zone and comfort zone are two tiers of the ring. Then the team sits 
around the focus zone. They can take a step back and work out the problem 
individually, and take a step forward to join the team discussion. Everyone is 
equally involved without exception.  
 

The flexibility of furniture 
During the meeting, “This behavior made us only leaning towards the table 
or sitting on the arm of the chair”. [21] It shows that the traditional design of 
group work space does not meet all the needs of users. During design 
session, people typically do not sit there casually and rest their hand on the 
arm of the chair. Thus, the traditional design of chairs does not fit in the 
creative space for its limited function. “Two basic characteristics should be 
considered to build the meeting room, static and flexible.” [21] The furniture 
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has to be fairly static since they are designed to serve as supporting certain 
modes and activities. On the other hand, when working or staying indoor, 
people's’ behavior will be guided by furniture, so flexibility was found 
necessary since furniture enable different modes and activities. People’s 
‘flux of activities’ has to be supported by the furniture. A balance must be 
made between static and flexible. It means furniture has to be flexible 
enough to be customized for particular tasks. But it shall not be too flexible 
due to distraction on rearranging the furniture rather than focusing on the 
task at hand.” [21] It is an interesting factor that the furniture should be 
flexible to support different mode of work. It can also be the furniture with 
the ability to be easily moved and transformed into a different form to serve 
different purposes. On the other hand, too flexible furniture will make 
individuals spend a long time on playing with the furniture itself. The 
boundary here is that the furniture can guide the member's behavior 
potentially, but it would not make users feel the furniture itself too 
interesting to distract them from work. 
 

Sustainability of creativity 
“We do not sit down when we were creative”. [21] It is also an example of 
how people behavior during meetings. People usually stand up to express 
their idea, which is a common symbol of highly concentration. It tells that 
furniture should support different working position, easy sitting and standing. 
It supports the user and be transformable to different positions.  
 
It is better to keep the main structure of the original design. A chair is 
needed after all because everybody need rest after work. Since no one can 
stay concentrate and creative forever long, so the concept of “sustainability 
of creativity” is introduced. It is the idea about making people creative as 
long as it can. That is to make creativity sustained till the end of the meeting 
rather than burn it off at the beginning. It is obvious that a normal person can 
only be concentrated for a short period of time, rest is always required 
afterward. Some research show that average human concentration span is 
less than 8 seconds without being distracted. [24] And most of the healthy 
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teenagers and adults are unable to sustain concentration on one topic more 
than 20 mins. [25] 
 
A good performed creative team does not let one person always talk, he or 
she also needs to sit and listen. So, the furniture should be built based on the 
concept that it can shift between comfort and focus mode. At least two 
functions should be supported, one is the concentrated mode where people 
could easily stand, and wheels at the chair bottom helps moving people to 
the center of the team to present ideas. An individual consumes less energy 
to present ideas and get everyone’s attention by using this furniture. The 
second mode is listening mode where the furniture has the person relaxed. 
The second one is also an energy regain process, in this mode, the person is 
resting and thinking about other’s ideas and store the energy for bringing 
new ideas. 
 

Embodiment 
Another research illustrated activities in design teams when confronts 
wicked design tasks. The research focuses on how the team explores and 
communicates problems. There are two interesting observations. “Prototype 
is a common process in design, people tend to use tangible things to 
represent the step of their meeting, and some meeting can be a process of 
refining the prototypes till the final answer appear.” [26] 
 
The embodiment is one of the most common and useful idea communication 
methods. The embodiment is a part needs to be considered. Because it is the 
thing people do every time but ignores its importance when explaining 
thoughts. It is a direct and common way to present ideas. In an intense 
brainstorming session, the faster we let ideas flow and crush, the more 
outputs we could achieve. As the observation shows the importance of 
embodiments, people are confused at first by listening only, then the idea 
presenter naturally used its embodiments to describe the idea, then people 
start understanding his meanings. To implement the idea of using 
embodiment, it should be encouraged and supported by furniture. It can be a 
body storming aiding brainstorm. Some furniture is designed to have enough 
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space to let the user move his body so as to let all the group members have 
good vision on one and others’ motions. It is assumed that if the individual 
keep the standing position, with nothing hindered in his way, he will be 
more nature to use body language and explain ideas. 
 

Using “everyday objects” 
Another observation is using everyday objects. It is also very common but 
easily be ignored by team members during the meeting. It is also a way of 
prototyping. But instead, they use an object at hand this time, not a modified 
one on purpose. People use everyday objects all the time, the most used 
objects are the pen in one's hand. The observation shows the team uses a 
yoga ball to represent their idea. It does not matter about the size or color, as 
long as it is a tangible and visible thing can be seen and touched then it is 
enough. It will help individuals hatching ideas on it which are also the 
purpose of prototyping. In order to use this idea of using the everyday object. 
The group room should have a place to store objects, so the team can use it 
to make a quick prototype. 
 

Side conversation 
Some researchers observed the remote group meeting and find the difference 
and challenge in the remote group meeting. [27] The research analyzed and 
compared two cases of the co-located and distributed group work. The aim 
of that research is to seek out the challenges and possibilities of the remote 
group work. There is some interesting notion in that research. The remote 
group has much less side conversation than co-located group. [27] Side 
conversation is when the team members talk about ideas in pairs or small 
groups. So, the whole team split into several small discussion groups for a 
short period of time. And then back to discuss as a whole team. The side 
conversation happened time to time in group meetings, sometimes it is in the 
side conversation where brilliant ideas come out, it is because in the side 
conversation those thoughts and concepts crush each other and spark new 
creative thinking. But in distributed team, the only way to see each other is 
on the screen, people are lacking face to face talk due to the limitation of 
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“screen talk”. In our case, side conversation is an interesting phenomenon 
that can be used in creativity motivation. This thesis does not involve 
distributed collaboration. But the results of these two experiments are useful. 
That research also talks about divergent thinking. Apparently, the side 
conversation can increase the divergent thinking by bringing more thoughts 
in the discussion. 
 
As a conclusion of group work observations, some concepts of designing 
creative space could be added to the former table. The factors are equally 
involvement, focus zone, comfort zone, a flexibility of furniture, 
sustainability of creativity, divergent thinking support. All the keywords 
mentioned will be the basis of later design.  
 
  



 
 
 

25 
 

 
Table 2: Factors that influence creativity 

Factors  Explanation  

Equally involvement Equally involvement suggest distributing the 
design pressure to every team members 
equally. Different from a conference or 
presentation, the creative design needs the 
attention spread on every member. That is 
where different ideas clash and spark and 
brilliant ideas come from. To make every team 
members involved equally is the concept of 
equally involvement.  

Focus zone and comfort 
zone 

Focus zone and comfort zone define two places 
where people concentrate and relax. The 
problem of this concept is to balance these two 
zones so as to make the most suitable working 
environment for the design team. Neither too 
formal nor too casual. 

Flexibility of furniture The flexibility of furniture suggests the 
furniture should be flexible and 
multifunctional. A creative design of the 
furniture can stimulate more creativity than a 
normal one. Similar to the focus zone and 
comfort zone. The level of flexibility should be 
balanced so it will stimulate the user but not 
distract them. 

Sustainability of 
creativity 

Sustainability of creativity is the concept to 
extend the concentration time. The problem is 
that the group meeting usually takes one to two 
hours. But sometimes the group can only be 
energetic at the beginning of the meeting. The 
creative time is relatively short compared with 
the whole meeting time. To maintain the 
passionate momentum at the start and make 
sure it last until the end is the goal of 
sustainability of creativity 
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Divergent thinking 
support 

Divergent thinking support is the part directly 
influence the creativity. By designing the 
creative space in a certain way to support the 
team. Some design can be convenient when 
using some methods for brainstorming. This 
concept is to design the creative space so as to 
use brainstorm method more easily. 
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3.2 Needs finding 

3.2.1 Interview 
The interview is one of the efficient and direct ways to understand the 
customer needs because it is face to face information exchange. Products are 
designed to satisfy customers, so it is important to know how customers like 
the current product do and what are their expectation to the product. Here, an 
interview through the observed workshop is carried out to find the needs for 
the design team.  
 
The interview was done on September 12nd 2016 during the BTH 
Innovation Bootcamp. The interview target were participants of the 
workshop which is 6 group of BTH students majored in Mechanical 
engineering, Industrial economic and Sustainable product & service 
innovation. The number of the interviewee is 30 plus students distributed in 
6 groups. Answers to each question are similar in spirit but with a different 
way of expression, so not all the answers are presented later in the context, 
but the presented answers are exactly the same as what is received.   
 
The questions and the answers are presented as followed: 
Q: Have you ever done or be involved in brainstorm before? 
A1: Yes, as a college student, group work and discussion is an important 
part in study. 
The rest of interviewees gave the similar answer. 
 
Q: Where do you usually do brainstorm or having discussion when you are 
in a team?  
A1: No particular place, I can do it anyplace. I will follow the team decision. 
A2: I prefer the place where I can see people walking pass by or observe 
people outside of window. Because I think idea comes easier after observing 
for there is quite much to see, such as new technology, what others react and 
behavior. 
A3: A place with good air conditioning, more oxygen. Typically, we did 
brainstorm in classroom. 
A4: It could be anywhere with a whiteboard. 
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Q: What kind of facility, tools or furniture are there in that room? 
A1: Desk, office chair, white board, TV screen and colorful tips. 
The rest of interviewees gave the similar answer. 
 
Q: How long does such group work last for? 
A1: Might be from one to couple of hours, but every 40 minutes has a pause. 
A2: It depends, work with different people can result in different working 
hours. 
A3: The typical concentration time is 20 minutes, because there is much to 
debate among team. 
 
Q: Now, recall yourself during the work, what do you usually do? Walking 
around, sitting still, drawing draft or what is your typical working style? 
A1: Standing, that is why I prefer high desk. 
A2: One is writing and the rest talk. This happens sometime. 
A3: Sitting is the most common situation.  
 
Q: What is the ideal working environment to you? What is must have to you 
when you are in work? 
A1: High desk, laptop and whiteboard are basic requirement. I like to sit in a 
higher position so as to make sure that I can stand up easily. Sitting in 
normal chair for a long time is tiring for me and make me stop thinking after 
a period of work. Having laptop at hand make me feel that I am handling all. 
A2: I wish I could stand close to the white board, because I always want to 
keep concentration during the whole meeting. Another ideal condition is that 
I wish we could change position including physical (where to sit) and 
thinking (different role in work), so the method “six thinking hats” might 
work well for me in group work which means assign different roles to 
members. 
A3: I like the stressful meeting, insufficient stress will result in bad progress. 
And I prefer meeting in real rather than distance meeting. 
A4: I like to work in a closed space with whiteboard and a space to draw. A 
place can do brainstorm quietly, imagine how others will act based on what 
is around. 
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Q: Have you ever tried prototype or craft your idea? 
A1: Yes, we have done either prototype by real material, 3D modeling or 
code programming. 
A2: Yes, we usually do 3D modeling. 
 
Q: What is essential when you do any type of prototyping? What difficulty 
have faced? 
A1: A comfortable desk to work on.  We have no time to finish a perfect one, 
the prototype itself is to show the function. If it takes long time to do one, 
then I abandon it and start a new one. Lack of tools in one of the problem, 
sometimes there is only one pair of tools so not everyone can use it. 
A2: The difficulty is that how can we do modeling without real parameter 
and still keep it looks close to real one. The material is usually paperboard. 
We bring our own tools, tools are scissors and glue that can be bought in the 
store. 
A3: It depends on teammate, because the skill of drawing or modeling does 
affect the result of prototyping. Prototype are made to let other understand 
your idea. If you are the only one understand everything, and then it is a fail 
in prototype. 
 
  



 
 
 

30 
 

Table 3: Answers and deductions from interview 

The answers Deductions 

“I prefer the place where I can see 
people walking pass by or observe 
people outside of window.” 

Outside inspiration during 
brainstorming is helpful and desired.  

“A place with good air 
conditioning” 

Air condition can be understood as 
the refreshment during 
brainstorming. As brainstorming is 
usually intensive and energy 
consuming. 

“Desk, office chair, white board, TV 
screen and colorful tips.” 
 
“Anywhere with a whiteboard.” 

The must-have furniture in a 
creative space are desks, chairs and 
especially whiteboard. 

“I like to sit in a higher position so 
as to make sure that I can stand up 
easily.” 

More than half of the interviewees 
choose to sit higher and use a high 
table. 

“Might be from one to couple of 
hours, but every 40 minutes has a 
pause.” 
 
“The typical concentration time is 
20 minutes, because there is much 
to debate among team.” 

The concentration time is limited 
and short compared with the whole 
meeting time. 

“One is writing and the rest talk. 
This happens sometime.” 

The unequal mental involvement 
can happen sometimes. 
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“I like the stressful meeting; 
insufficient stress will result in bad 
progress. And I prefer meeting in 
real rather than distance meeting.” 

This answer is different from the 
one who wants an open space. 
During the conversation, it can be 
found that the difference comes 
from the different session of the 
brainstorming. The open space is 
desired for the divergent phase. The 
closed and stressful place is desired 
when it comes to convergent and 
detailed design. 
Both spaces can be helpful, it will 
be better to creative an alternative 
space. 

“We have no time to finish a perfect 
one, the prototype itself is to show 
the function. If it takes long time to 
do one, then I abandon it and start a 
new one.” 

Refinement and iteration are 
common in prototyping. Shorten the 
time can improve the prototyping 
process. 

“Sometimes there is only one pair of 
tools so not everyone can use it.” 
 

Different from the material supply. 
All the team can work on one 
prototype, but they cannot share one 
tool kits. That caused someone in 
the team does not have the chance to 
get involved in the prototyping. A 
standard tool kit provided to 
everyone can solve this problem. 
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3.2.2 Observation 
 
One way to find the customers’ needs is to observe how they use the 
products. It is necessary because sometimes the customers do not know what 
are their needs. Then the observation can find out the real needs when they 
use the product. It is important to understand user’s behavior and inspect 
them using furniture. 
 
The observation is done on September 12nd 2016 in BTH Innovation Boot 
camp. The observation targets are six groups of the university student. It is a 
boot camp that gives participants a chance to design something in real life 
and help them experience the design process. The workshop is to design a 
backpack. 
 

 
Figure 6: Overview of five groups 

 
The process of the workshop is presented as followed. 

1. Dry run  
2. Design with customer needs 
3. Interview and find out real customer needs 
4. Design final solution 
5. Prototyping  
6. Final presentation. 

Between each session, there will be a presentation to show their work.  
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Before the workshop starts, all participants have already grouped in teams 
and stayed together sitting in different corners. The workshop starts with a 
clarification, office tool distribution, warm up discussion.  
 

 
Figure 7: Discussion between groups 

 
During the warm up, teams make some draft on papers to express their ideas. 
The team sits in a half circle, put paper in the middle and everyone sits 
around. After the warm up, the next request is to consider the customer's 
needs of using the backpack. All the group is asked what needs is this design 
want to satisfy. Then, all the group goes out and interview people on the 
campus to identify customer needs in real life. Based on the customer needs 
they found during the interview, their next step is to design the final solution. 
And a rapid prototype is also made afterward. 
 
In the observation session. There are some interesting phenomena being 
discovered during the boot camp. 
 
The one who get the paper to draw at first usually holds the paper till the end 
of the session. And the paper does not pass to another person.  
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Figure 8: The person who hold the paper 

 
Figure 7 shows the contrast of the ideation phase and the middle 
presentation phase. It gives three pairs of pictures. The pictures on the left 
show the moment when the paper is assigned and to whom the paper is 
assigned. While the pictures on the right show where the paper is after a 
period of time and the person who present their ideas. In the contrast, it is 
easy to find out that most of the group do not pass the paper around and the 
person who holds the paper is more active when explaining their ideas. 
 
The person who has the paper can be found obviously more active than 
others. He usually talks more, writes more and tends to be the leader or the 
facilitator of the group. 
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Figure 9: The person who has the paper is more active 

 
These two pictures show the situation during the group work. The person 
who has the paper is talking to all the group and others are listening to him. 
It is observed that the person who was holding the paper speak more during 
the group work. And he or she tend to lead the process. For example, 
deciding when to go to next phase or how to brainstorm.  
 
In this two cases, it can prove that the location does impact on how group 
members act. The paper is assigned randomly, so it avoids the possibility 
that the person gets the paper is originally an active and leadership person. 
As it is seen, the person who has the paper is actually being put in the focus 
zone of the group. To some extents, he or she is forced to be more active due 
to the focus zone. The group members do not naturally pass the paper 
around so only one person is drawing, but it does not mean that all the others 
are not contributing. It shows that the team does not collaborate in a good 
way. The person who does not draw or take notes will have less 
opportunities to interact with others and the one who is always drawing is 
too busy to express his or her own ideas. It causes the inequality of the 
mental involvement. In this scenario, the paper is a special case. In a more 
general situation, it happens when the starting position of each member are 
unequal. Here, the position is the distance from the paper. Thus, the position 
can be understood as the distance to the focus zone.  
 
For some group, it is easy to find out that the quality of the drawing affects 
the understanding and communication flow. 
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Figure 10: The drawing quality matters 

 
These two pictures show the drawing of two group. The left one shows that 
someone is trying to explain his idea to another teammate. The person who 
is listening had a hard time to find out the up and down side of the drawing. 
For the picture on the right. As it can be seen that everyone’s drawing 
quality depends on its painting skill. Someone draw a 3D version; however, 
someone only shows the front or back side of the idea. Using words and 
drawings to communicate ideas is one of the basic ways in brainstorming. 
From the interview, some interviewees also reflected that language and 
painting skill can have an impact on communication. Thus, there is a need to 
support the user's drawing.  
 
In some group, the person who becomes very enthusiastic will stand up and 
explain his or her ideas. 
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Figure 11: The enthusiastic person stand 

 
These three successive pictures show the motion of the person in the middle 
who is trying to explain his thought to the whole team. It can be seen that 
everyone start sitting there. And this person is speaking and using body 
language to explain it. After a while, he began to use the whiteboard. And 
finally, he stands up from the seat. And stay standing for a long time. From 
this observation, it can be an evidence to prove that when someone is being 
concentrated in teamwork, he does not sit. 
 
For the groups that have a whiteboard, the team naturally stand in the front 
and form a semicircle to surround the whiteboard. The groups with no 
whiteboard do not have particular team formation.  
 

 
Figure 12: Different group formations 
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The pictures above show three group formations. The picture on the left and 
right shows how the group looks like when they are not using a whiteboard. 
And the picture in the middle is the group using the whiteboard.  
 
One fact can be seen is the group without the whiteboard usually just sit as a 
circle. And the group with a whiteboard sit in front of the whiteboard. The 
semicircle can potentially make the members’ staying position unequal. 
Some people can watch the whiteboard at a comfortable angle, others have 
to turn their head all the time. It can also notice that the person who sit near 
the whiteboard. Especially those two nearest to the whiteboard are two 
special roles in the group work. It is quite similar to the paper scenario. The 
person who gets the paper does the drawing all the time. And the paper 
usually does not pass to another person. Others are just watching. The same 
situation can be found in this picture. 
 
Some group does not use the whiteboard if they have enough place on the 
desk. Even though the whiteboard is right beside them. 
 

 
Figure 13: The whiteboards that have not been used 
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These three pictures show three groups during brainstorming. For all three 
group, there is a whiteboard right beside them or behind the desk. Some 
group does not use whiteboard even it is available.   
 
Different from the group using a whiteboard. All the three cases have some 
difficulties to use the whiteboard. Two of them lack space to spread the team 
in front of the whiteboard. The other team will find their nearest whiteboard 
is blocked by a desk. Almost all the team clearly indicate that a whiteboard 
is useful and willing to use it during the interview. And contrasted with a 
later situation. Only one group move desk and chairs to make space use 
whiteboard. It can deduce that the mobility and location of the whiteboard 
are necessary. All the furniture should be accessed effortlessly. 
 
Most of the group talk from a paper, but they do not share the information 
on the paper to the audience. 

 
Figure 14: Groups talking from a paper during presentation 
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During the presentation of needs finding in a workshop, every group chose 
to oral describe their findings and did not use white boards behind them. It is 
probably because coping their drawing on the paper to the whiteboard take 
times. It takes too much time for a small presentation. They described their 
ideas from a paper only they can see. Some misunderstanding and the 
confusing moment have been noticed. If they use the whiteboard, the team 
could make a list or drafts to aid explaining and help audiences remind the 
points. The presentations are more likely presenting to the group themselves 
but not all the audiences. Which means presenters have not effectively 
spread their ideas to audiences. From this observation, some effective ways 
to transform the writing to the whiteboard should be developed. For example, 
a flip-up writing pad, or projector that can project the writing on the 
whiteboard will help the group to present their ideas. 
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During prototype, the desks are a mess with different things. Someone even 
goes seek a new desk. 
 

 
Figure 15: The desk condition during prototyping 

 
The picture above shows the situation during prototype. All the group is 
assigned to make a rapid prototype out of some simple material. One thing 
can be noticed is that the desk is too messy to work on it. The first and the 
fourth picture shows some group abandon their desk and work on the floor. 
The second picture shows the person found another desk to work on. The 
third one shows the person have to hold the laptop in his arm so the other 
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member can work on the desk. And the last one is one of the few group still 
working on the desk. But the condition is hard to work.  
 
From this observation. One conclusion can be drawn that the prototype 
might need another desk to work on. After the brainstorming, the desk must 
be full of papers, pens, laptops and something else. And during prototype, 
more spaces is required so the large size raw material can be crafted. 
Working on the same table is too crowded. And clean the table takes much 
time. Furthermore, most of the group like to check the ideas during 
prototype. So, it is better to keep the brainstorming desk the way it is. There 
is a need to design a desk, especially for the prototype. 
 
One team is asking for transparent tape and do not found it. while it is just 
on the right side of another table. 
 

 
Figure 16: The lack of tools situation 

 
It shows one of the problems of the messy desk. Various unexpected and 
unrelated problem happens when the working platform is not in order. 
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During prototyping, nobody sits. 
 

 
Figure 17: Nobody sit during prototyping 

 
This observation is obvious. Since the prototype session started, everyone 
stands up even though some of them still do not know what to do. So, the 
prototype desk is better to designed as a standing desk.  
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Not everyone is working on the prototype. Some of them just watching and 
fetch the tools. There is not enough space for everyone to make a prototype. 
Prototype need more space than brainstorming. 
 

 
Figure 18: The place where people making prototypes 

 
During prototype, one thing has been noticed is that not everyone is working 
on the prototype. The picture shows the fact. They are making the final idea 
prototype. And one person is enough to make it. Lack of tool and space is 
also one of the reason. For all the group, only one or two people is working 
on it. And others are preparing the tool or making small parts of the main 
prototype. If there is a place where all the group member can make 
prototype equally. There must have a set of tool kit provided to all the 
members. So, everyone has the same tools kits. And space should be large 
enough so that everyone has a place to work. 
 
 
  



 
 
 

45 
 

 
Desk surface is not suitable for the prototype which involving cutting and 
gluing. People go for a cutting pad when they cutting paper. 
 

 
Figure 19: Behaviors to avoid damaging the desk 

 
This picture shows specifically the cutting scene of the prototype. When 
cutting the paperboard, to avoid damage the surface, all of them try to cut 
the paper somewhere else. On the floor or at the edge of the desk. From this 
example. The prototype desk surface should be specially designed for 
durability. Based on this inspiration. Not only the durability, other features 
should also be different from the normal brainstorming desk to support 
crafting. 
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The group has more space do more embodiment. The group sits at the corner 
usually just sit. 

 
Figure 20: Space size and embodiment 

 
This picture shows the embodiment situation during brainstorming. The 
upper pictures show the group sits at corner or the narrow space in the room. 
And the picture at the bottom is the group at the center of the group. At first, 
all people are equally distributed and spread all over the room. By then, most 
of the member only use simple body language. After a period of time, some 
group moved outside and the center area becomes empty. the team at the 
center start to move around. And doing more body language. Some of them 
stand up and try to apply some of their ideas in real life. While for the team 
at the narrow place, the group is crowded into a small space. Most of the 
team sit and talk. And for the picture on the right. The only body language is 
the person pointing at the backpack. The whole team just sitting and 
watching. 
 
In order to find out the relationship between the embodiment and space. 
There is still a control group needed. Which is to make this two group switch 
their seat and do the same experiment again. Otherwise, there is a possibility 
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that the active person is more likely to take the central seat. So, in this 
observation, the plenty space does not have an effect on embodiment usage. 
But the lack of space does decrease the embodiment usage. 
 
Table 4: Observation summary 

The event noticed deductions 

The paper does not pass around People do not change position 
spontaneously.  

The person hold the paper is more 
active than others 

The position matters in group work. 

Someone cannot understand the 
drawing of his group mate. 

Drawing quality affect 
communication 

The enthusiastic person stands 
rather than sit 

People do not sit down when they 
are concentrated 

Using whiteboard or not will change 
the team formation. 

Whiteboard draw the attention  

Some group do not use whiteboard 
if it is not at hand. 

Mobility and location of whiteboard 
matters 

Team do not share the drawing to 
the audience 

An easy and fast way to transform 
the writing to whiteboard will 
support presentation. 

The group with less space do less 
embodiment 

Enough space is necessary for 
embodiment 

During the prototype, the desk is too 
messy to work 

The prototype desk should be 
separated from normal desk. Two 
desks are needed 

Some group cannot find the tools 
even it is right beside them 

Disordered desk causes unexpected 
problem. 

During prototype, nobody sit. The prototype desk is better 
designed as standing table. 
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During prototype, not everyone 
works on the main prototype. 

Prototype need more space than 
brainstorming. And tool kits should 
be provided to everyone. 

People try to cut the paper board on 
the ground or at the edge of the 
desk. 

The feature of the prototype desk 
should be different from the normal 
one. 

 
As a summary of initiation phase. It can be seen that the desk is involved in 
most of the problems. Since desk is one necessary furniture used in the 
creative space. And the members spend most of the time using it. Thus, the 
scope will be set on the creative desk.  
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4. Inspiration 
In order to study how “creative space” works and their value does to the 
customer, market research is a good method. It will be impossible to search 
through all the products of all categories. So, the search will be focused on 
one furniture. Due to the importance of desk. The target furniture is decided 
to be a desk. 
 

4.1 Benchmarking 
Benchmarking is a part to compare the places serve the same purpose as the 
creative space. By comparison and contrast, it helps to understand the 
standard in this field. And also, provided insights from learning from other’s 
design of creative space. 
 

4.1.1 Stanford d.school 
The first creative space picked is the Stanford d.school. It is a design 
thinking institute located at Stanford University. Some of pictures and 
videos of d.school are searched and analyzed in order to find out the concept 
behind their design of the creative space. By doing so, some inspiration can 
be achieved to enlighten this thesis. 
 

 
Figure 21: Stanford d.school[29] 
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Figure 20 shows the main hall of the Stanford d.school. As it is shown in the 
picture. It is a nice and open place. Student can move their desk and chair 
anywhere in the center area. There is no absolute array for the furniture in 
d.school. Just as all the other creative space. There is a projector screen on 
the wall. It is how it looks like when some presentation is ongoing. 
 

 
Figure 22: Presentation in d.school[29] 

 
The design of the main hall can serve multiple purposes. So, the finite area 
can have infinite usage. It provided a variety of function to the student in 
d.school. The picture shows a presentation in d.school. Some blocks were 
stacked together to make a raised-up platform to draw attention. This design 
not only provided different functions but also saved space. Saving an empty 
hall in the creative space can meet different needs. It does not need to 
prepare another separate presentation room. 
 
The advantage of the design can be understood by the factor flexibility of 
furniture. For d.school, the flexibility comes from the arrange of the room. 
Like it is mentioned above. More flexibility of furniture can provide multi-
functions and save space. However, too much flexibility can also cause some 
negative effects. The interaction with the furniture itself will take time and 
distract users’ mind.  
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Figure 23: Creative space in d.school [30] 

 
The picture shows the situation when some project is going on in the 
d.school. There is a huge difference between the first and last one. To set up 
all the isolation and the desk. It will take quite long time before the team can 
sit down on the chair and write down ideas. 
 

 
Figure 24: Small compartment of the d.school [31] 

 
This picture shows a small compartment of the d.school. It is a small space 
compared with the former one. There are some good features of this creative 
space. 
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First of all, the focus zone of this creative space is well arranged at the 
middle of the center. A small desk is placed at the middle. And the 
whiteboard surrounding the desk and at the same time isolate the space. The 
compact space help person concentrate. By doing so. The mental 
involvement of the team members can be equalized. Because everyone has 
the same access to the desk and the whiteboard. A surrounding structure is 
one solution to solve the mental involvement problem. 
 
On the other hand, combining all the furniture and put them in a compact 
way may cause some problems. First, the desk condition is in disorder. So, if 
the team wants to start expanding another idea. They will find it hard to 
clean all the things on the desk. The small space also means stuffs been 
stacked together. It can take some time if someone wants to find some 
specific paper. And even though the whiteboard is surrounding the team. 
The whiteboard each person can use is still the one right behind of them. 
Because walk across the place to add something to others idea can be 
troublesome if space is too crowded. 
 

 
Figure 25: Makerspace [32] 

 
This picture shows the makerspace in d.school. It has all the hand tools 
hanged on a wall. All the tools are well sorted. So, there will be no trouble 
for students to pick the tool and return it back. If all the tools are assigned a 
position on the wall. Then the next team can also find the tool at the same 
place after a long period of time.  
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One of the inspirations from the Stanford d.school makerspace is the 
location of the makerspace. The makerspace is good with itself. It will be 
better if the makerspace and the brainstorming space are linked together. 
Otherwise, the team needs to carry their laptop, paper or even whiteboard 
from the brainstorm space to the makerspace. If the makerspace is linked to 
the brainstorm space or they are combined together. The team can make 
their prototype right after or during the brainstorm. 
 

4.1.2 DTU Skylab 
Another example is the DTU Skylab. The DTU Skylab is located in 
Technical University of Denmark. The Skylab has five main areas, the 
lounge and open working area, the computers and workstations, project 
room, meeting room and basement.  
 

 
Figure 26: DTU Skylab [33] 

 
The picture shows the overview of the DTU Skylab. From the picture, the 
main hall of Skylab also has a large area. But the main structure of the hall is 
designed and cannot be changed. It is because the main hall is designed as a 
relaxing place during a break. Different from the Stanford d.school, each 
place is plotted with some certain purpose. The hanging box is the Sky box. 
One of the reasons why it is called Skylab. It is above the whole building, 
and have an overview of the ground floor. The team inside can see what is 
going on downstairs. 
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One of the inspiring concepts of the DTU Skylab is their “thinking big. Fail 
first” concept. The student in Skylab can have free access to all the facilities. 
“metal, wood, welding, rapid prototyping (3D printing, laser cutting and 3D 
scanner), electronics, design lab and the wet lab.” By doing so, they 
encourage their student to thinking big and fail first. It can be associated 
with the freedom factor. If the team have more free access and more choices, 
they will have more freedom. Freedom is also one of the factors found in the 
literature review. Less limitation on the team will encourage the team to 
generate more radical ideas.  
 
The lounge and open working area are located on the ground floor. It is a 
place the student relax and talk to each other to regain energy. One 
interesting fact about the lounge is that it is located at the center of the 
Skylab. So, take a first glance of the Skylab, the whole space looks like a 
relaxing place. There are some reasons why they designed it in this way. The 
relaxing center is not a closed private place, but a socializing place where 
anything can be talked. And the working team on the first floor can have an 
overview of the lounge. It can light up the atmosphere of the working team. 
Help the team to relieve from the intensive creative work. And also by 
watching what is happening at ground floor. It can give some inspiration 
from them.  
 

 
Figure 27: Computer and working station [33] 
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The first is the computer and working station. This floor is equipped with 
computers with the programs that student may need in design. The picture 
shows the position that can overlook the whole lounge. What does not show 
in the picture is that the computers there are also connected with the 3D 
printer. So, the student can make a rapid prototype to test their ideas in an 
effortless way. 
 

 
Figure 28: Project room in Skylab [33] 

 
The next part is the project room in Skylab. The project room is separate 
from another part. It is an isolated place. So, if any team want a private and 
quiet place like the project room, it is still available in this room. It can be 
seen from the picture that the furniture used in that project room is just some 
commonly used conference desks and chairs. The screen is on one side of 
the room, and the desks and chairs at the middle. The only difference is the 
whiteboard. They designed their wall functional as a whiteboard. So, they 
can directly write on it.  
 
To merge the whiteboard into a wall is also one of the ideas like the 
surrounding whiteboard. Either way the team can have access to a writing 
surface anywhere around them. One problem of this design is that the ideas 
written on the wall cannot be transmitted to other places easily.  
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Figure 29: Sky box [33] 

 
Finally, it is the sky box of Skylab. As it is shown in the picture. It is a room 
hover over the head of the lounge. The sky box can hold two teams and have 
a movable wall to separate them. The furniture used in the sky box is 
nothing special but the location is. It is designed to have the feeling of 
having everything under control. Separated with another place which most 
of them are an open area. The sky box provided the concentrated focus zone 
to another level.  
 
In Skylab, their design can be associated with some factors found in 
initiation part. First, they arranged their focus zone and comfort zone in a 
unique way. Most of the time, the focus zone is at the center of the creative 
space. And the working area is the main view of the creative space. The 
relaxing area is set at the corner or in a separate room. But in the Skylab. 
The center part is the relaxing area. It provides a lighted up atmosphere for 
the whole building. It can have some effect to reduce the intensive pressure 
of the team. Without adding more space to the building, arrange the comfort 
zone at the center will feel freer during the working time. It creates more 
freedom to the Skylab. The creative space is not a place where nothing ever 
changed but a place livelier and socially. It can have some positive effect on 
divergence thinking because what happened at the lounge can help the team 
to spread their mind. The free access to all the facilities instead of the 
application for usage increased the resource and time factor. Students are 
less limited to think radically. 
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4.2 Market research 
This part is to find the standard of the price of the desk sold on the market. 
Cost can have an impact on the implementation of the final solution. It is a 
part to get information about the cost limit of the final solution.  Two types 
of desks are searched, the desk commonly used in universities and the 
conference table.  
 

 
Figure 30: Bush's Series A Desk [34] 

 
This “Bush's Series A Desk” is commonly used in a classroom. It required 
assembly when it is first used. The width of the desk can be ranged from 
91.44 to 182.88 cm and the price is ranged from 1840.13 to 2627.53 SEK 
respectively. The other parameters of the desk are listed above in the table. 
The material of the desk board is Particleboard which is also known as 
bagasse plate or other lignocellulosic materials. This material is made of 
scraps after applying the adhesive gel synthesis under heat and pressure. 
Such material is mainly used for furniture manufacturing and construction 
industries of trains, car compartments. 
 
Since the particleboard structure is relatively uniform, the processing 
performance is good and can be processed into a large-format sheet, so it is 
one of the best materials for different specifications, styles of furniture 
production. Finished particleboard does not require secondary drying, it can 
be used directly, and sound absorption and sound insulation performance are 
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also very good. But it also has its inherent shortcomings, because of the 
rough edges, easy moisture absorbing, the edge sealing process is 
particularly important. In addition, compared to other plates, because of the 
larger volume, if the particleboard is used to produce furniture it will be 
relatively heavy. 
 

 
Figure 31: Mayline's Corsica Series Rectangle Conference Table [35] 

 
Mayline's Corsica Series Rectangle Conference Table is one of typically 
used conference tables in a meeting room. The desk board is rectangular like 
with round edge. The size could be ranged from 91.44 x 182.88 cm to 
137.16 x 914.4 cm, and the price is range from 7997.78 to 70892.53 SEK 
respectively. 
In order to beat the traditional design of group work space, simply adding 
new functions is not enough. The cost of the new desk should be less than 
the conference table found on the market. Then the final solution can have a 
better chance compete with the traditional conference table. Based on the 
results of the marketing research, the price change rapidly depends on the 
size of the desk. The most appropriate size of the desk used in creative space 
is around two meters. So, the cost range should be around 2,000 to 10,000 
SEK.  
 

4.3 Tech-watching 
Tech watching refer to the technology used in desk manufacture. To keep up 
the pace with the trend of modern technology, it is necessary to understand 
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technology level in this field. By doing tech-watching, the result can be used 
to judge what structure should be avoided and what is possible to make. It 
will show the limits of radical design and at the same time help the design 
process get in the right direction. 

4.3.1 Lifting table 
The lifting table is the height adjustable table. This type of table is very 
common nowadays in the market. Some of the popular design of the table 
and the mechanism are studied and listed. 
 
The first type can be named as the rail lifting table. It means that the lifting 
mechanism of this type of table is to let the leg sliding along the vertical rail. 
The design of the detailed mechanism can be found various on the internet. 
But the main concept is the same. Thus, the most representative example is 
chosen to illustrate the idea. 
 

 
Figure 32: The first example of lifting table [36] 

 
As the figure shows, the basic idea of this design is to separate the table into 
two parts. The leg can slide within the bottom part so as to lengthen the 
height. There is also different design with the rail and the lifting support 
system. The Geekdesk is one of the most popular designs of the height 
adjustable table. It provided the automatic lifting system. The user only 
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needs to press a button to lift the table. The motor installed inside will do the 
work. 
 

 
Figure 33: The second example of the lifting table [37] 

 
It is the most common illustration of the Geekdesk.  In the picture, it shows 
the motor is hanging on the leg. The tooth bar is used as the rail.  
 
The good point of the design is a simple concept and large space under the 
desk. And the connecting points between the legs and desk board are two. It 
will make the flip up function easier to design. The load capacity is more 
depend on the material at the connecting point. Since there is no support at 
the front, this type of desk is more suitable for low load work. Like writing 
and desktop work. 
 
The next design is called the scissor leg lifting table. This type of desk has 
the feature that the legs on one side cross each other. The legs can rotate 
around the link point. The height can be adjusted by moving the legs. Push 
the leg towards each other will make the distance between the legs decreased 
and the height increases. 
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Figure 34: The third example of lifting table [38] 

 
This kind of lifting mechanism is widely used in factory transportation. It is 
good to lifting something heavy. As the picture shows, rotate the wheel and 
the distance between two link points will be pushed together. And the height 
of the desk will be lifted up. 
 
The good point of this design is the high load capacity. And the cross legs 
design well supported every corner of the desk board. The height can be 
adjusted and locked by a simple mechanism. However, the cross-leg design 
should always have the four-connection point between the leg and desk 
board. So, the lifting mechanism will be harder to combine it with other 
function. 
 
The third type is the link mechanism lifting table. This design uses some 
rods connected with each other to support the desk board and confine the 
position. The most widely used are the parallelogram. By using this shape. 
The upper side and lower side of the parallelogram will always be parallel to 
each other. This makes the desk board always move in a horizontal plane. So, 
the things put on the desk will not fall off. This design is good to make an 
extra working surface. 
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Figure 35: The fourth example of lifting table [39] 

 
The mechanism can be illustrated by the following picture. It is the hinge 
connecting the desk board. The moving depends on the parameter of the 
parallelogram.  
 
This type of design is usually applied on the coffee table to lift the surface 
toward the human on the sofa. So that people can sit on the sofa can also do 
some table work. There is only two height option in this design. Either 
folding mode or the lifting mode. It is limited in this two height and the 
middle position is not available. The maximum height is also limited by the 
length of the rod. The original position and the final position is not at the 
same vertical position. This is both advantage and disadvantage at the same 
time depend on the usage. It cannot carry too much load with the 
parallelogram. So, it is also suited for low load work.  
 

4.3.2 Spin table 
The spin table has a rotatable surface. It does not draw much attention of the 
market. The only type of spin table can be found in the market is the table 
using a Lazy Susan bearing. It is mostly used in the restaurant to deliver the 
dishes. 
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Figure 36: Lazy Susan bearing [40] 

 
As the picture show the typical Lazy Susan bearing. The concept of the Lazy 
Susan is to have two board. One is fixed to the legs like common desk board. 
And using the rotatable bearing connect the fixed board and the free one. So, 
the board can rotate.  Depend on the usage. There is also motor drive Lazy 
Susan bearing as well.  
 
In order to get the desired functionality, the bearing should be put in the 
middle of the deck board. And there is no lock system on this type of desk. 
 

4.3.3 Flip up table 
The flip-up table is the kind of table that the surface can be flipped up to a 
vertical position. This function has different purposes. Some flip up tables 
are designed to save space, other are design to extend the surface. The 
searching target is any tables that have the ability to flip its surface to a 
vertical position regardless of its functions. So, it can be applied in the 
design of the whiteboard table. There is various kind of flip up table can be 
found. The structures are all different. But some certain type can be found in 
the design.  
 
The first type can be viewed as the following example. This type of flip up 
table usually installed on a wall or on the edge of a normal table. The 
concept of the design is to have an extend board hinged to the normal table 
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surface or the wall. The normal position is the extend board hang on the 
edge. To flip up the extend surface, it simply needs to push up the board. 
And some pillars can be put to support the extend board.  
 

 
Figure 37: The first example of flip up table [41] 

 
The good point of this design is obvious. The structure is simple and stable if 
the pillars are placed in the right position. And the bad point is that this type 
of design does not have much mobility. The height of the extend board does 
not meet the need to perform as a whiteboard. Like it is mentioned above. It 
is usually installed on the wall of the edge of the other table. So, it cannot 
move easily. 
 
The second type of the table is as followed. Different from the former type 
of flip up table. The rotation axis is not at the edge of the board but in the 
middle. In this design. The spinning part is the whole surface of the table. 
And it does not use a hinge to connect two boards. It has some rotatable axis 
hold the frame that the board is attached. So, the whole board can be rotated 
around the axis. There are some locks and pins to make the standing table 
stable.  



 
 
 

65 
 

 
Figure 38: The second example of flip up table [42] 

 
With this design. The final position can meet the need as a whiteboard 
perfectly. When folded, it looks exactly like the common whiteboard. One 
problem of this type of table is the durability. Since the force that supports 
the table is all form the rotatable part at the middle. It will stress much more 
pressure than normal. So, this type of table cannot resist too heavy weight on 
the table or it will be jiggling. 

 
Figure 39: The third example of flip up table [43] 

 
The last one is the cross-leg design of the folding table. It has the function to 
flip up the table surface to a vertical position. This type of table is designed 
purely for space saving. Which means the standing position is not suitable 
for working. The crossing table leg can rotate around the pin point at the 
middle. One side of the connection of the leg and the table board is fixed. 
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And another side can slide along some rails. When folded, all parts of the 
table can be put into a narrow place.  
 
This type of design is simple and stable when set down. The folding process 
is also reliable. The problem is that is a lack of support when standing. It 
will be hard to make it stable during standing position.  
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5. Ideation 

5.1 Brainstorming 
 
In this part, ideas are generated in order to solve the problem found in the 
previous research. The problem can be summarized as the “How might we” 
questions. 
 

1. How might we prolong the creative time? 
2. How might we support prototype process? 
3. How might we balance the mental involvement of the group member? 
4. How might we balance the flexibility of the furniture? 
5. How might we balance the proportion of comfort and focus zone? 
6. How might we support the divergence thinking? 

 
At the first stage, brainstorming had been held to answer the questions. 
Every idea leads to corresponding preliminary detail designs. Some of the 
ideas had been combined into a general idea during convergence session. 
The general ideas contain multiple features. Some main ideas that influenced 
the final solution are listed and explained below.  
 
Prototype closet 
In this idea, a new type of furniture is designed for a special purpose. It is a 
closet where all the prototypes can be collected for all the group. The 
material for the prototype is always a problem to be concerned. Since each 
group is different and they all doing different projects. So, the material and 
tool to be used are hard to prepare in advance. Because it is hard to predict 
what does the group need this time. And the delay in action may let some 
brilliant ideas slip away. One way to solve it is to set a “vending closet” in 
the creative space. First, it contains some objects constantly used as a 
prototype. Some blocks of wood, spheres, balls, triangles and any geometric 
shapes, some commonly used the model like cars and houses. it might not 
contain a lot of materials at first, but the group members can put their own 
objects inside after they crafted their own. It needs not be in good condition. 
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As the wicked problem says, the unexpected condition has more chance for 
creativity. So, the prototype that is crafted by another team remained inside 
after they finished their project, and the next group can use the stuff they 
remained, they can break it, tear it apart, reform it in the shape they want, or 
create a new one out of it. It is also one idea of letting the ideas collision. It 
is not only an ideas collision in the team at a time. It will be a brainstorming 
across the time and space.  

 
Figure 40: Sketch of Prototype closet 

 
The desk cleans the rubbish 
This idea is designed to automatically clean the waste of the prototyping. 
Sometimes the prototyping process can be really a mess due to the bad 
environment. So, the idea is to reset the table to the beginning if the team 
want to start over or bring up a new idea to prototype. 
 

 
Figure 41: Rubbish cleaning 

Create space for embodiment 
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The prototype does not always result in crafting. The most commonly used 
prototype is embodiment. If the furniture can support the users to make body 
prototype. It will be the fastest and easiest way to support prototyping. One 
way to do that is to increase the space for the user to move his or her body. 
Also, it is possible to make an empty place like a podium. The presenter will 
naturally use the embodiment to present ideas. 
 
Prototyping desk 
Prototyping is the embodiment of ideas, so this step is right after 
brainstorming. After idea collection, the team will obtain a conclusive idea 
from collected ideas. To clearly present final idea, team could use disposal 
material to model their idea. So, prototyping desk is designed to aid team 
embodying ideas. 

 

 
Figure 42: Overview of prototype desk 

 
The cabinet under the desk surface is where prototype material stored in 
each drawer. The surface is divided into 6 areas which aim to equally let 
every member has their own working area during prototyping. 
 
VR 3D drawing 
VR is one of the popular technology. And it is found that it also can be very 
useful during brainstorming. All the team member will wear VR glasses and 
controllers. They will brainstorm in the virtual world. In the VR world. 
Drawing in three dimensions is possible right now. And it can also setup 
background or template of the design target. It will be easier to draw on a 
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real product and amplify it, rotate it, even see the structure from inside is 
possible. 
 

 
Figure 43: 3D drawing [54] 

 
This solution can solve almost all the problem from using a whiteboard. But 
it also needs more investment. The most benefiting figure of this idea helps 
to understand the ideas. Sometimes due to the scratchy drawing or the 
complicity of the product. It will be hard to understand the idea. But if there 
is a 3D drawing that can be viewed from inside. It will help understand how 
it works.  
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Rotatable round table board 
This idea is to replace the surface of the desk into the whiteboard. the group 
members can write on the desk surface. And the desk can be rotated to 
another person to change ideas. It can be very useful during brain writing. 
After all the ideas are on the desk. It can also be folded up and transformed 
into a standing mode. Then it will perform as a normal whiteboard. 
 

 
Figure 44: Rotatable round table 

 
A desk is essential for a meeting room. And the brainstorming usually does 
not involve a lots head down work. During brainstorming, people usually 
don’t use desk anymore. They stand up and write on the whiteboard. So, this 
idea is to combine the whiteboard and the desk. Since the whiteboard surface 
can serve well as a desk. It will also prevent the group attention focus on one 
place. Instead, members will be concentrated at the middle where everyone 
is equally involved.  
 
Round wall whiteboard 
The idea is to build the whiteboard on a round wall. Then there is no need 
for another traditional whiteboard frame in the room.  And the members can 
write down their ideas on the wall. Since the whiteboard is all over the place. 
And it is a round structure. Since the whiteboard is all around the room. 
Then the attention of the group member will not concentrate at one place. 
And all part of the room will be used equally. 
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Surrounding white board 
This surrounding whiteboard is a convergence of 3 ideas above. The surface 
of each white board is curved. Assume that the origin is the middle of the 
room surrounded by 6 curved white boards, so the angle of each white board 
is 60 degree. 

 
Figure 45: Overview of surrounding whiteboard 

 
To explain the feasibility of writing area on a curved surface, a rectangle 
sketch is added on the plain to represent the user stands in front of the 
curved white board. The width of the rectangle is 350mm which stands for 
the user’s shoulder as well as typical writing range. Comparing typical 
writing range 350mm to the corresponding curved area on drawing, the 
curved surface is suitable for writing. 
 

 
Figure 46: The size of the surrounding whiteboard segment 

 
The typical room clear height is 2550mm. In this design, the general height 
from bottom to the highest edge of the whiteboard is 2150mm. And the 
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maximum height of the whiteboard is 2750mm. So, every single surrounding 
whiteboard can be put either in a normal office or in a larger space. 
Separated linked writing pad and central screen 
This idea is to use an electronic whiteboard instead of the normal one. 
Everyone will have a small whiteboard linked to the main screen. by 
synchronizing the separated whiteboard distribute to everyone. All the 
changes will be saved. So, everyone can write his or her own part without 
interrupt others. By doing so, all the members can edit the idea at the same 
time. One other benefit of using electronic whiteboard is easy drawing and 
changing. The system can input template that supports the drawing. The 
writing and erasing function are just like the normal whiteboard. 
 

 
Figure 47: Separated Screen 

 
Whiteboard with wheel on the ceiling 
One problem of the whiteboard is the large size of it. It is thin but too long. 
The size makes it hard to move around. Most of the whiteboard frame have a 
wheel at the bottom so it can be moved. But in the real life. The white board 
seldom moved. Because the large size makes it hard to move for a long 
distance. All the furniture’s, tables chairs have to be moved to make the 
space for the white board. So, the design of the wheels is not efficient. And 
the observation of the group meeting shows that during brainstorming, 
person go up to the whiteboard one by one, and everyone is crowded at one 
spot. So instead of moving the people, moving the whiteboard will be easier 
and efficient. 
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Figure 48: Whiteboard with wheel on the ceiling 

 
The reason of the difficulty here is that the wheel will collide with the chair 
legs or the cables of the laptops. But there is room from above the tables and 
chairs. If the whiteboard is not set on the ground but hang on the ceiling. 
Some rail will be built on the ceiling and the whiteboard will follow the rail. 
With a single push, it will go through the rail and move to another position. 
It will be easier to move the whiteboard. The user experience will be the 
same. With the mobility of the whiteboard, when somebody wants to present 
something. There will be no need to stand up and go up to the white board. 
The whiteboard can be a push towards the person. And it helps the users 
change their focus zone all around the room. Furthermore, if the group does 
not want to use the whiteboard anymore. It can also be flip to the ceiling and 
save the space for other activities. 
 
Podium Chair 
Podium chairs are designed to provide a podium for presenters when they 
are not sitting in the audience. One podium is made up of 6 single podium 
chairs. 
 

 
Figure 49: Overview of podium chair 
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Transparent doubled table setting board 
Usually, whiteboard has one side that we can write. Even if it is a two-side 
white board. Due to the large size of the length. Only one side is constantly 
used. So, the transparent doubled table setting board is to put a transparent 
board at the middle of the table. Like a glass board. Both sides can be 
written. And the person on the other side of the board can also add 
something on it. The person at both sides can see it. Additionally, there is 
not only one transparent board but two. The purpose of it is to put some 
template in the interlayer. So, the user can add it without changing the 
template. 
 
Because the whiteboard is combined with the table.so it will save space for 
the creative space. It also arranges the focus zone at the center of the room 
so everyone is in the focus zone. The good point of the double layer is that 
the template inside can increase the efficiency of the communication. 
Sometimes, if the task is to design something very complicated. It might 
take a while to draw something that can be understood by others. But if a 
template could be added, for example, a print of a car, an aircraft, some 
projection of the machine. Then the team just need to add new thoughts to 
the template. It will help people to understand the idea and save the time for 
drawing. It also helps prototyping. New ideas can be added and write 
changes on the transparent board and keep the old ideas unchanged. 
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Flip up desk 
The flip up desk is designed for a team doing the brainstorm. The surface 
material of the desk is white board like that can write on and erase, so there 
is no need to bring extra paper when brainstorming.  
 

 
Figure 50: Overview of flip up desk 

  
As a design for brainstorming, sharing ideas among teammates is 
indispensable. Here brain writing is taken as an example. When doing brain 
writing, an important step is passing one's paper with ideas to the people on 
the right and receives paper from the left. The surface is writable and 
rotatable, if there are 6 people sitting around the table, then rotates every 60 
degree means to pass one's writing to the next one.   
 
When brain writing finishes, users can flip up the desk surface turning desk 
into the form of white board. Since users often write context at the edge of 
the desk which means when the desk flip up into the whiteboard, the 
readable context is at the bottom. And the height of desk and whiteboard is 
different, so the whiteboard can be lifted up, the original height is 2055mm 
and the maximum is 2550mm. 
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Figure 51: Size of flip up desk 

 
When desk flips up, the team will discuss and share individual ideas which 
wrote on the edge of desk surface. During the discussion, the vertical board 
also needs to be rotated so as to make sure that the writing context on the 
edge is readable. In the middle, there is an area always kept stable to make 
sure that team can write on. 
 
Separable whiteboard and projector 
This idea makes the whiteboard separable. It can be break into several pieces. 
And every one of the group can have one of it. Each one can write own ideas 
at the same time. Each small piece is transparent and can be put on a 
projector. Insert the small piece into the projector. It will project the drawing 
on the big screen where is the originally the whiteboard main frame. 
This can be useful both for divergence and convergence phase. Each small 
piece can be changed and passed to another person. And it can be put 
together to see the big picture of all ideas and compare them. And if more 
discussion is needed on one idea. It can be amplified to the big screen. 
 
Template whiteboard 
This idea is to put a set of template paper in the middle of two layers of the 
transparent whiteboard. It is easier for drawing. In the ideation phase, one 
problem that hinders the understanding of the ideas is the scribble-doodle 
made by the presenter. Not everyone is a good painter and a fuzzy drawing 
of the ideas make others hard to grasp the idea and block the communication 
flow. This idea suggests having a template inserted in two layers of the 
transparent whiteboard. The surface has the normal whiteboard function. 
And some template can be put inside and the user can draw on the surface 
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without change the template. It will be easier to present the ideas. The 
template can be found online and painted. Furthermore, if some monitor 
screen can be made as a whiteboard, the drawing will be improved and 
support ideas communication. 
 

 
Figure 52: Template whiteboard 

 
Random inspiration 
Prepare an encyclopedia. This idea is to provide the inspiration manually. 
During a brainstorming session, in order to diverge the thoughts when the 
team gets tunnel vision. Some groups like to use an outside inspiration. For 
example. Some group find a random picture that is irrelevant to the subject 
and make the group brainstorm about that picture. It will help the group to 
think out of the box. So, this idea is to prepare some inspiration item in the 
furniture. For example, an encyclopedia that will help the team to avoid the 
tunnel vision situation. Furthermore, the function for some automatic 
information provider can be designed. It will monitor the team work. And 
pick up the most frequently used word as key works. And use the key work 
to do a fuzzy search on the internet. And show some pictures on the screen 
to make the brainstorm visualized and inspired. 
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5.2 General concept explaining 
This is the overall solution which is a series design of creative furniture. 
There are four kinds of furniture include: Surrounding white board, Flip up 
desk, Prototyping desk and Podium chair. Since they are designed for project 
use, all the furniture includes 5 surrounding white board, 2 flip up desk, 18 
podium chair and 2 prototyping desk can be accommodated in a 10x10 
square meter with 2.55m clear height space. 
In a typical meeting room, the white board is right in front of the whole 
group. If there are many participants, seats have to be arranged in rows 
which mean someone has to sit in the back row. When the meeting continues 
until a later time, people who sit far away from the whiteboard will be more 
likely to be absent minded or less involved in the meeting. 
The idea is to create a space that makes every participant feel equally treated 
in meetings. In former background research, people who use round table in 
the meeting will feel more equally treated. 
 

 
Figure 53: Overview of general concept 

 

5.2.1 How group work done in this space 
Assume that 12 participants will join the meeting, 6 people as a group which 
divides all into 2 groups. The number being even on group mates are 
important to our design. Because making sure that everyone could make a 
pair with another one, sharing information between two people is usually 
better than sharing among more people for less misunderstanding and closer 
mindset. 
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First, all participants enter the space surrounded by white boards through the 
notch between two whiteboards. Everyone sit around the flip up desk, one 
desk encircled by six chairs.  

 
Figure 54: Scenario one 
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Next, the team leader will host the meeting in front of one of the whiteboard. 
Since the whiteboard is surrounding the whole group, anyone sitting in the 
audience who had an opinion could go to the using white board easily and 
share his thought or start a new area on another one, because everyone is 
sitting in a round space aside a round desk, the path from seats to 
whiteboards is close but in different direction. 
 

 
Figure 55: Scenario two 

 
After the check in and project clarification, everyone will turn inward and 
starts brainstorming. 

 
Figure 56: Scenario three 

 
After discussion, each team got their final solution. Then two prototyping 
desks enter the room. To clearly present and understand their solution, the 
team will model or get more inspiration so as to prototyping on specified 
desks. 
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Figure 57: Scenario four 

 
Finally, each team will present their prototype and share their ideas with all 
teams by using the closest white board and the podium. 

 
Figure 58: Final scenario 
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6. Implementation 

6.1 Detailed design 
After the ideation phase. In the detailed design of the desk. The dimension of 
the desk should be decided. The size should be slightly adjusted depend on 
the person who uses it. There are some dimensions that influence the using 
experience. 

6.1.1 The height of the desk 
The height of the desk is the first one. Some research shows that “display 
and desk design features are critical to the minimization of musculoskeletal 
risk as they clearly affect the neck and upper limb muscle activities.” [44] It 
shows that the desk height should be adjusted to the height of the user. 
 
Some researches had been done to find out the average height of the person 
between ages 20 to 29. The result shows the average male height in Sweden 
is 181.5 cm. average female height is 166.8 cm. And the ratio of the male to 
female is 1.09. Since the design of the desk has the ability to adjust the 
height. So, the next things to decide is the range of the height. The result can 
be calculated in this way. 
 
The results are as follow.  
 
Table 5: Average height in Sweden 

gender Average height Percentage 

Male 181.5 52.2% 

Female 166.8 47.8% 

 
  
The height adjustable table is designed to support two types of working 
position. Standing and sitting position. The height for average male and 
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female, sitting or standing are different. The desk should be adjustable from 
female sitting position to male standing position. 
  
  

 
Figure 59: Suggested desk height for 168 cm 

 
Figure 60: Suggested desk height for 180 cm 

 
From the picture above the height of desk can be concluded as follow 
 
Table 6: Conclusion of the desk height range 

  Lowest Highest 
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Desk height 63 cm 111 cm 

 

6.1.2 The working area size 
The next part needed to decide is the area of the working area. How long the 
length of the desk should have to make each user have enough space to work? 
In order to answer this question, the number of the users should be 
determined. The group size is decided to be around four to six people. 
 
The research shows that the sizes of the working area are different due to the 
working type. And there are no researches has been done on the size of the 
table depending on working type. So, it is decided to work it out based on 
original calculation. In this case, the work mostly including writing and 
computer work. And the computer here is mostly laptops. So, the width of 
the desk here will use the writing and laptop work type. For laptop work. 
There is three area need to be considered. The main part is the width of the 
laptop, the area for the mouse if needed, some extra place for other stuff like 
papers and bottles. 
 
For the width of the laptop, different brand and type have various width. 
Here, take the example of the MacBook. 13 and 15 inch Macbook pro. 11 
and 13 inches MacBook air. The range of the width is from 29.9 to 35.8 if 
converted the unit into centimeters 
 

  
Figure 61: The size of a MacBook and MacBook air [45] 
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The area for a mouse is also difficult to find an exact number. So, the 
common mouse pad size will be used as a reference. After the survey about 
some mouse pad retailer. It is found that the common mouse pad is around 8 
to 10 inches. 20 to 25 cm if converted to centimeters. 
 

 
Figure 62: The layout and dimension of the working area 

 
As the picture shows, the common tools used during a laptop working are all 
the width added together. Then the width should not be less than 60.8 cm. 
 
 

6.2 Final solution 
After further detailed design. Here is the final solution. This is the solution 
that can meet most of the needs in the creative design session. 
 

 
Figure 63: General view 
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This desk is designed to assist brainstorming and prototyping. The desk has 
a double layer design which includes top and bottom one. The top desk 
surface itself is a whiteboard layer that could be written on, rotated and 
flipped up. While the bottom one is used when making prototypes after the 
top one is flipped up. 
 
Materials of two layers are different. The surface of the upper layer is made 
of the material the same as whiteboard. And the bottom layer is designed for 
aiding prototype, so the material is designed to be tough enough to avoid 
being cut.  
 
The desk is suitable for four to six members to use and the maximum is six 
users. When the meeting starts, four participants sit at the both sides of the 
desk, two on each side and sit next to each other. Since the top board is a 
whiteboard, participants are recommended to write their ideas on the desk 
instead of paper. 
 

 
Figure 64: Place for writing on upper layer 

 
The upper layer is also rotatable which aims to let participants exchange 
ideas for discussion. It is important to write ideas on the upper layer, because 
after everyone finishes expressing personal ideas, exchange ideas and build 
ideas upon others is one the best solution to expand the idea list. A rotatable 
surface can encourage the team to do it. The next step for brainstorm is to 
conclude and discuss existing ideas so as to achieve more or better solutions. 
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Figure 65: Situation when the upper layer rotating 

 
After some turns of discussions by rotating several times of upper layer, 
participants could flip up the upper layer from horizontal to vertical. Then 
the upper layer will totally be used as a whiteboard to present ideas, and it 
will stand at the edge of the desk. 

 
Figure 66: When the upper layer flip up 

 
When the upper layer flipped up, the bottom layer could now be used for 
doing a prototype. There are four working areas laid on the bottom layer. 
The dimension for each area is 750*300mm which refers from the previous 
calculation. 
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Figure 67: The working area for every participant 

 
Under the bottom layer, there is a slid able cabinet for storage. Before 
prototyping, the team could pull out the cabinet and take out drawers which 
contain materials and tools needed during prototyping. 
 

 
Figure 68: Pulling out the cabinet 

 

6.2.1 Dimensions 
The desk is designed to lift up when it is needed. When the desk does not lift 
up which is sitting mode and the upper layer lay horizontally, the clear 
height is 702mm.  
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Figure 69: Minimum clear height of desk 

 
When the desk lifts up till maximum which is designed to suit standing use, 
the clear height is 1122 mm. 
 

 
Figure 70: Clear height when lifting up 

 
The maximum height of the desk is when fully lift up and flipping up the 
upper layer as whiteboard which is 2770 mm. Since the average clear height 
of the common room is 2.55m, it is not recommended to lift up desk to 
standing mode while the upper layer is fully flipped up. 
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Figure 71: Maximum clear height 

 
Table 7: Parameter of desk in clear height 

 Minimum clear height 702mm 

Lifting up clear height 1122 mm 

Maximum clear height 2770 mm 

 

6.2.2 Core mechanisms used 
The mechanisms used for connection between upper and bottom layer 
include a Lazy Susan bearing and a triangular mechanism.  
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Figure 72: Lazy Susan Bearing 

 
The Lazy Susan bearing is used to achieve a rotating function for the upper 
layer. Since the type Lazy Susan bearings can be selected in the market, the 
parameter design is not the main concern. 
 
The triangular mechanism is used to flip up the upper layer which has two 
variables in the mechanism. See figure 
 

 
Figure 73: Two variables and one constant length 

 
The constant length of the triangle is fixed and equals to the half-length of 
the upper layer. Because the constant length is the support of the upper layer. 
The function of the constant length is to make sure that the upper layer will 
not tilt after the upper layer is flipped up. See figure 
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Figure 74: Upper layer and the support 

 
When the upper layer overlap with the bottom layer which is plain, the value 
of X equals to the sum of “constant length” and Y. Y and X also come to the 
maximum length, because all lines are stretched and have not formed a 
triangle for flipping up. See figure 
 

 
Figure 75: The common status of desk 

 
The current parameter of each line is listed respectively 
  



 
 
 

94 
 

Table 8: Parameter of each line at common status 

Upper layer 1700mm 

Constant length 850mm 

Maximum Y 1165mm 

Maximum X 2015mm 

 
Before the upper layer flipped up from horizontal to vertical by pushing at 
the edge, Variable Y shortens from maximum to minimum, the X is 
shortened as well. See figure 
 

 
Figure 76: Status before flipping up 

 
The current parameter of each line is listed respectively 
 
Table 9: Parameter of each line before lifting up 

Upper layer 1700mm 

Constant length 850mm 

Minimum Y 850mm 

Current X 1700mm 

 
After that, the variable X keeps shorten which leads to the triangle  
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Figure 77: The triangular mechanism 

 
With the enlarge of the “angle a” from 0 to 90 degree, the upper layer flips 
up. And the variable X finally comes to a minimum, when “angle a” is 90 
degree which is also the time when the upper layer is vertical and become a 
commonly used whiteboard. 
 

 

 
Figure 78: Angle turned from 0 to 90 degree 
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Since the value of Y is the minimum length plus a very small number 
(extension from the rotation center to the bottom layer) at this time, so Y is 
still counted as 850mm  
 
The current parameter of each line is listed respectively 
 
Table 10: Parameter of each line when fully lifting up 

Upper layer 1700mm 

Constant length 850mm 

Current Y 850mm 

Minimum X 184.622mm 

 

6.2.3 Conclusion of final solution 
As a conclusion of the final solution, the function and problem it can solve 
are listed below. 
 

Rotatable upper surface 
By rotating the upper surface, the function can encourage the team to 
exchange ideas. One way to support divergent thinking is to let everyone 
take part in the brainstorm. Also, every corner of the desk surface can be a 
completely made use of. 
 

Flippable upper surface 
The flippable function can solve three problems. The first is the inequality of 
the mental involvement. The traditional standing whiteboard is the attention 
center of the creative space. Due to the difference of the position of the team 
members. And standing whiteboard can only be approached on one side. 
Someone may stand near and someone far away from it. Not everyone can 
be in the focus zone. That will cause the inequality of mental involvement. 
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By flipping down the whiteboard, the whiteboard is no longer a place can 
only be achieved on one side. The team can sit around the whiteboard to 
share the focus zone. It will equalize the mental involvement by arranging 
their distance from the whiteboard which is the focus zone of the creative 
space. 
 
Another advantage of this function is to support the drawing quality. The 
observation and interview proved the importance of drawing quality to idea 
communication. A bad drawing can waste time on irritating the explaining 
of ideas. One of the problems that caused the bad drawing is that drawing on 
a vertical surface is not align with the majorities writing habits. So, by 
flipping down the whiteboard, it can help the team members to draw better, 
and therefore support idea communication.  
 
The last one is to make prototype easier. Observation shows that the team 
does not do brainstorming and prototyping at the same time. They only use 
one of the platforms at one time. And the most common case is to make the 
prototype while checking at the drawing of ideas. So, have the flipped-up 
whiteboard standing at the edge of the desk. The ideas are right in front of 
the team, they do not need to walk around several times to check the details 
of the idea. 
 

Individual tool kit 
The drawer under the desk board is the tools kits distributed to everyone in 
the group. It can solve the problem of lacking resource. Resource and time 
are one of the essential influencing factor found in the literature review. 
Observation also shows that lack of resource limit the activities team can 
have. In this case, lack of tools makes only one team member is working on 
the prototype. While prototype should be the part everyone takes part in and 
find insights to refine the solution. Preparing the individual tool kit can solve 
this problem. In the drawer under the desk, any team member can have the 
same access to all the tools, so no one needs to wait for other to finish their 
work and focus on their own work. 
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Double working platform 
The double working platform is to support the prototype session. During the 
observation, nobody tried to cut the paper board on their desk because it will 
hurt the surface of the desk. Deduced from that observation. Prototyping is 
totally a different working type from brainstorming. Thus, they need a 
different type of working condition. Instead of preparing two desks or 
making the desk enormous, the double working platform can have all the 
advantages at one time.  
 

Reset function 
The reset function is to help the team to clean the desk to reset to initiate 
desk condition. During the prototyping session, the desk is mostly in 
disorder. Everything is stacked with each other. The interview also proved 
the problem that the team had a hard to clean the desk to start nourishing 
another idea. With the reset function, the user just needs to lift the board in 
the desk and dump everything that is not needed to make a new prototype. 
 

Prototype cabinet 
Prototype cabinet is also a function to solve the lack of resource problem. In 
this case, the resource is the materials to make the prototype. Certainly, 
teams cannot make prototype out of nothing. The materials used in each 
team can be very different and hard to participate in advance. So, they have 
to wait for the materials to come before they can start the prototype. What 
more, the consume of the material is a large number in creative space. The 
prototype cabinet can collect the leftover material from the former team. 
They can also leave their prototype in the cabinet if they do not want to keep 
it.  The team using the creative space can take whatever they want from the 
cabinet. Though each team needs different materials, it will shorten the 
waiting time if there are something in the cabinet useful. It is also a good 
way to research what are the most frequently used material and what 
materials are left unused. Then the creative space can make a better 
approximation of the amount of material to prepare in inventory. 
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6.2.4 Material selection and Cost assessment  
The final solution is an originally designed product, so the price cannot be 
found or determined by any resource. But an approximation can be made by 
adding all the components used to manufacture the creative desk. The 
creative desk can be manufacture by the following parts. 
 
Table 11: Price and quantities of separate parts 

Goods Quantities Price / SEK 

Whiteboard 1 200 

Lazy Susan bearing 1 10 

Table mat 1 20 

Tools boxes 4 640 

Cabinet 1 240 

Desk 1 1500 

Link mechanism 1 300 

Total 1 2910 

  
All the parts are searched on online. 
The whiteboard pick online is a standard school use whiteboard without 
frame. [46] Since this whiteboard is mounted on the desk. So, it will be 
cheaper compared with a framed one. The size is 1000X1200 mm. 200SEK. 
The creative desk does not need a special whiteboard, any whiteboard with 
the right size can be used to manufacture creative desk. 
 
The lazy Susan bearing [47] is picked by size and material. Consider of the 
low weight load on the lazy Susan bearing, the material pick here is plastic 
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instead of metal. The whiteboard does not weight too much and there are no 
heave objects on the whiteboard. So, a plastic one can hold the whiteboard 
and save budgets. 
 
The mat is a blue ESD table rubber mat. [48] It is corrosion resistant, 
waterproof, and wrinkle resistant. It is made for electrical or machinery 
experiments. It can withstand the prototype works. The size is 1X10 m per 
roll. And the price is around 70 SEK. For each creative desk, 20 SEK mat is 
need to cover the surface. 
 
The tool box is a 30pcs hardware tool set for household use. [49] That 
contain more tools suitable for prototype use. Other professional whole tool 
sets are not useful for fast manufacturing activities in prototype. The price is 
around 160 per set. And creative desk need at least four sets tools. 
 
The prototype use a six-drawer mobile living room cabinet. [50] The cabinet 
is pick by size and mobility. It should be large enough to contain all kinds of 
prototypes and also fit under the creative desk. The price is around 240 SEK 
 
The link mechanism used in creative desk need to be customized. [51] Some 
similar products are searched to find the approximate price for such like 
mechanism. The price is around 300 SEK. 
 
Desk is one of the meeting table with four legs and a large square board. [52] 
The size is 2400X1200 mm. the manufacturing surface can be replaced by a 
table mat. There is no special requirement for the table board. Using four 
legs instead of other design is to make sure there are space for the tools 
boxes and a prototype cabinet. 
  



 
 
 

101 
 

7. Finished product display 
The prototype of the product is finished by 3D printing in Karlskrona Maker 
Space. [53] The model is printed in a way of conceptual explaining which 
means it only keeps core technology due to the limit of available diameters 
that could be printed in a 3D printer. The finished 3D printed product aims 
to display its characteristics to users in a more visible and touchable way 
than oral description. 
 

 
Figure 79: Normal status 

 

 
Figure 80: Rotatable upper board 
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Figure 81: Flip up 

 

 
Figure 82: Material storage cabinet 
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8. Discussion and Conclusion 
 

8.1 Advantages over other solutions 
Compared with other furniture, the final solution has similar shape and size 
as other furniture design. It means that the user will feel naturally when 
using the final solution. Without any transform, the creative desk can 
perform as any normal desks. It meets the needs of using a normal desk. 
 
The main distinction is the multifunction mechanical design in the final 
solution. It combined more functions in one desk. So not just the table itself, 
but also the creative space become more compact and efficient. 
 
The final solution has several advantages over normal conference room. 
 

● No leader of the team. 
● Plenty of tools for everyone 
● Everything will be at hand throughout the group work. 
● Separated space on whiteboard for everyone to contribute.  
● Suitable surface for different types of work. 
● No paper passing around, only passing ideas between the team. More 

communication. 
 
The square design of desk eliminated the unbalanced focus zone. So, there is 
no leading position in the creative space. By doing so, it will help the team 
have equal mental involvement.  
 
By applying equal involvement in the team. Everyone will participate 
equally and the effort will be distributed equally. It helps the team to 
maintain energetic for a longer time. That satisfy the concept of 
sustainability of creativity. 
 
The transformable furniture increases the flexibility of furniture. On one 
hand, it combined three separate types of furniture commonly used in 
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creative space. Brainstorming desk, prototyping desk and whiteboard. It 
saves more space in a creative space and creates more functionalities. On the 
other hand, the furniture that inspires creativity is first the furniture makes 
people feel interesting. By interacting with the desk, it will have more 
possibilities in potential to arouse creativity. 
 
Combine the equal mental involvement and flexibility of furniture. 
Divergent thinking can be supported by this two factors. Because it helps 
every team members influence and contribute equally. Longer energetic and 
concentrate time will also increase the divergence. 
 

8.2 The answer of the research question 
After the design of the final solution, we can hereby answer the research 
question formulated above. 
 
How could we design the creative space to enhance users’ creativity?  
 
By implementing the creative desk in the creative space, we can enhance the 
creativity in teamwork. 
 
The advantages of the creative desk have been discussed above. The 
implementation of the creative design can enhance the creativity to some 
extent. However, in order to answer the research question completely require 
more works. Making all the requirement satisfied in one single solution is 
out of the ability. Thus, in this thesis, the final solution picked most 
important criteria to satisfy. But there is always room for improvement. 
 
The desk should be the combinations of brainstorming desk, prototype desk 
and whiteboard. It should have the practicability more than combining the 
three of them. In this case. The final solution suit well. On another hand, not 
all the group will use all of the functions. So, it should meet the needs as one 
single desk and whiteboard as well. The final solution here has some trouble 
to perform as a normal standing whiteboard. So, if the customer wants to use 
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it as a normal standing whiteboard. Then the final solution cannot meet their 
needs. 
 
The second one is to design the whole creative space. The desk is only one 
of the many types of furniture used in creative space. And furniture is not the 
only influencing part in the creative space. There are too many variations 
within the combination of different types of furniture and decorations. 
Therefore, it is necessary to further design the whole set of the creative 
space. And several themes should be available to suit different situation. 
 

8.3 Future works 
In order to find out the most suitable solution for any customer. Many 
aspects needed to be considered. And due to the limit of time and capability. 
There are also future works required to completely solve the research 
question. 
 
In order to accomplish that, Investigation on how each furniture influence 
each other should be carried out. More observations and interviews are 
needed to find out the most commonly used furniture set. In this case, it 
should be a desk, a chair and a whiteboard. And the idea of the furniture is a 
combination. Thus, it may be a better solution for different customers. With 
more factors and design targets, the solution will change slightly. But the 
method used in this thesis can be used as a reference during further design.  
 
After all the creative space is determined ideally. The cost analysis is also 
necessary to implement it in real life. Decorating room and manufacture 
furniture can cost a considerable amount of budget. Thus, having a cost 
analysis can have a clear view of the solution. And based on the analysis, 
some refinements can be made to make the solution more desirable.  It helps 
to make the idea more competitive in the market. 
 
Approaches and limitation 
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Apart from the final solution, this thesis has several approaches. The first is 
the search and analysis of the influencing factor of creativity. Also, the 
interview and observation revealed some phenomena during the team work. 
It has a detailed analysis on a small size team.  
 
There are also some limitations with the research itself. The observation is 
limited in school, the customers are basic students. Students are chosen as 
the target customer because it is the most abundant resources and they have 
the universality to analysis the situation in a more general case. Since 
students are usually required to work on different projects with a different 
background.  But universality and particularity cannot be acquired both at 
the same time. More investigation in big companies or other creative spaces 
will be helpful to get more accurate and particular information about the 
customer needs. 
 
One drawback of the final solution is that it can only be used as a small team. 
It is also one of the difficulties to the thesis. And probably also one of the 
difficulties in furniture manufacture. The design and size of the furniture can 
be different due to the fact that the number of users cannot be sure. That is 
why they spend huge efforts in designing the expandable table. The number 
of users is assumed to be six which is common in a small team.  But it is 
obvious that large group should have a different concept at all. 
 
Another factor of the above drawback. The desk is designed to be used by 
maximum six people. It can still be used as less than six, but not more than 
six people. The desk should have more flexibility and makes it easier to use. 
The design is focused on the factor that make everyone involved equally. So, 
each team member should have equal access to all the tools. Then this 
design will inevitably to have seat limit.  
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10. Appendix 

 
Figure 83: Top view 



 
 
 

114 
 

 
Figure 84: Right view 

 
Figure 85: Front view 
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Figure 86: Assembly view 


