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Abstract 
The professional graduate degree programs including Engineering and Technology Management 
programs have gained huge popularity all over the world. For most of the programs, the students are 
the graduates of engineering or similar technical programs with some work experience in the related 
sphere, and their primary aim is to improve their management skills within the professional & 
academic network through collective learning platforms. Considering that the students of such 
programs spend most of their time for their coursework, projects, meetings, and group-studies with 
their peers, as well as for self-studies, the design of teaching/learning facilities of such professional 
degree programs is of the utmost importance. This paper presents the re-design of a teaching and 
learning facility for the students of a Master of Engineering Management (EM) program using the User 
Experience Design (UXD) approach. UXD is a process of interaction between the user and the design 
of a product or service, which makes a design more valuable, useful, usable, accessible, desirable, 
and credible to the user. The primary user group in the form of EM students was identified and the re-
design of teaching/learning facilities was developed based on the students’ feedback using the most 
suitable UXD tools such as persona, survey, guerrilla test, storytelling, A/B test, and card sorting. The 
responses of students showed that there are not enough spaces at the campus that can be used for 
the effective collaboration and group studies with their peers in the same program and make them feel 
comfortable, and that the design of the current regular classrooms is far from meeting the expectations 
of the students. After careful analysis of the obtained results, the most important attributes of the 
needed facilities were chosen to design and visualize the new facility in a 3D software program. The 
final proposed learning and teaching space can serve as a place for students to study, connect, 
collaborate, innovate and co-create with others. 

Keywords: User Experience Design, learning facility design, professional degree, engineering 
management. 

1 INTRODUCTION 
Engineering Management (EM), although a relatively young discipline, is becoming increasingly 
popular since its graduates and research findings are bringing value to organizations [1]. The 
programs commonly involve graduates of technical programs, such as traditional mechanical, 
electrical, civil and chemical engineering with a few years of work experience. The purpose of the 
Engineering Management is to prepare students to the world of working, which involves extensive 
cross-functional collaboration, problem-solving skills and creativity. Therefore, it is important that the 
program involves facilities where students can improve their management skills through socialization, 
collaboration and participating in engaging activities. The study conducted by Adedokun et.al revealed 
the positive correlation between the flexible learning space and classroom engagement [2]. Moreover, 
it demonstrated the necessity to consider student opinion and perceptions when designing learning 
space. 

User Experience (UX) is simply the effect on users which is left by the product, and is about what the 
users feel and remember after using the product. It deals with the every aspects of the interaction 
between a user and a product, service or company. The main aspects are usability, utility, emotional 
satisfaction and interaction quality [3]. The aim of UX design is not just to create a fancy design, and it 
is not about technology, industrial design or interfaces. It is about creating a meaningful experience 
through a design [4],[5]. The roots of experience are very much linked to the feelings and emotions 
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that constitute the concept of UXD [6]. In  addition, user experience design helps to understand 
whether the user can achieve the goal and how easy or difficult he/she can achieve it. UXD is a 
multifaceted concept that includes many disciplines such as interactive design, information 
architecture, visual design, and interaction between the user and a computer [7]. 

In this study, six methods of UXD design, such as surveying, persona, A/B testing, card sorting, 
storytelling, and guerrilla testing were conducted for the design of a teaching/learning facility for 
Engineering Management (EM) graduate program. The mentioned tools were chosen due to their 
suitability to the main purpose and time/resource limitation. Firstly, the primary user group in form of 
EM students was identified and the re-design of teaching/learning facilities was performed based on 
students’ feedback. Afterwards, main issues, hypothesizes, and goals were identified. Based on them 
appropriate questions were developed, certain methods were chosen and the data were collected, 
synthesized and analyzed. According to the results, the proposed design of the classroom was 
developed and visualized using the 3D software.  

2 METHODOLOGY AND RESULTS 
The methodology of this study includes the overall literature review on UXD instruments, the 
systematic implementation of the UXD tools, analysis of the obtained results and design proposal on 
the classroom based on the results. UXD approach in re-designing an EM learning/teaching facility 
includes survey, persona identification, A/B testing, card sorting, storytelling and guerrilla testing. The 
diagram of the implemented methodology is presented on Fig. 1.  

 
Figure 1. Design methodology using UXD approach. 

Details about these tools, their use for the facility design and results will be discussed in the following 
section. 

2.1 Survey 
First of all, a survey was conducted as a first UXD tool to gather enough information about the 
preferences of respondents and to obtain the general idea of the classroom concept [8]. The 
questionnaire (Table 1) of the survey consists of “multiple choice” and “fill in the blank” questions 
aiming to understand the respondents’ assessment of the current facilities as well as the features of 
their desired facility. The online survey was sent to 50 students and 35 of them were able to respond.  

Table 1. Measurement Criteria 

Q1 The amount of time a student spends on the self-study during the day. 

Q2 The easiness of finding the comfortable study place. 

Q3 The purpose of teaching/learning space.  

Q4 List of the factors that students dislike in the regular university classroom. 

Q5 List of students’ additional preferences. 

Q6 List of the technical equipment that students expect to be in the classroom. 

Q7 Description of a dream classroom.  

Q8 Additional comments for improving study facilities at the university. 

Based on the responses of 35 students it was identified that more than 75% of students study more 
than 2 hours every day and for a majority number of the students (64%) it is hard to find a comfortable 
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place to study (Q2). Moreover, it was found that the classroom is mostly required for self-study and 
classes (Q3). The results of Q4 demonstrate that students do not like the current regular classroom 
and most of the existing systems/equipment, such as chairs, desks, lights and ventilation.  

For Q5 and Q6 a brainstorm session was conducted with the 28 students in order to identify their 
preferences for the new study facility and based on their responses the answer options for Q5 and Q6 
were created. The results of respondents are illustrated in Figure 2. In addition, the availability of 
features like a better ventilation system, more power sockets, and accessibility to Wi-Fi and other 
relevant technologies will improve the quality of the facilities (Q8). 

 
Figure 2: Results of responses to Q5 in survey  

When students were asked to describe their dream classroom (Q7), most of the students responded 
that they need a big and comfortable classroom for a group meeting with the several zones for 
different purposes, such as relaxation and study zone.  

2.2 Persona 
It is important to identify the target user of the product and service. Persona testing is a representation 
of a fictional user, its personal information, demographics, behaviours, belief, goals, and needs to 
visualize or represent a user that might use proposed product/service [9].  

In this case, the product is the teaching facility at the university, and the average user is the student. 
By analyzing the students of EM program a common persona was developed. The complete Persona 
description is provided in Table 2: 

Table 2. Persona: Student 

Demographics: 
ü A MEM student 
ü 23-25 years old 
ü Studies 2-5 hours a day on average 
ü Single or Married 

Goals & Needs 
ü Listens to the lectures and learn  
ü Has a plenty of teamwork assignments, 

need interactive space 
ü Coffee addiction due to lack of enough 

sleep 
ü Carries a mobile, thus, needs charging 

frequently 
ü Usually, last minute submitting 

assignments, because in search of a printer 
for printing out 

Behaviors & Beliefs 
ü Prefers comfortable and cozy atmosphere for 

learning because spends most of the time studying 
ü Wants to become successful in life 
ü Enjoys reading books  
ü Does not watch TV ever 

ü Design experience 
ü Education 
ü Ambition 
ü Workload 
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2.3 A/B Test 
A/B testing is a method where several models or design of the product are proposed to the user and, 
afterwards, the person chooses the one he/she prefers at most. The aim of this testing is to provide 
the improvements for the design based on the user opinion [10]. 

A/B testing, in simple words, is comparison between two different versions of the design and selecting 
the most appropriate one [11]. This tool is decided to be implemented since it allows making 
incremental improvements in the design. The test shows which design works and which does not, as a 
result a newer, improved design can be achieve. In this case, A/B test was conducted among 28 
students and the best version was chosen according to majority decision.  

First of all, the area for improvement or exploration has to be decided. For A/B test shapes and colors 
were decided to be checked since during survey some of the milestone preferences were clear. For 
example, alternatives in the colour of chairs or the shape of tables could be retrieved. To determine 
the problematic areas, testers apply analytics, usability testing or simple intuition. Secondly, the object 
for testing must be determined. In order to have more effective testing process only one variable is 
recommended to be tested to understand what is the effect that is performed by a proposed change. 

In the first A/B test, the type of sitting was determined, with either in the conventional classroom or 
arranged as a roundtable (Fig. 3). The second test was whether students prefer closed computer zone 
or open (Fig. 4). The final one determined the overall style of the room – performed in bright colours or 
in strict minimalistic style (Fig. 5). As a result of the testing, it was revealed that the majority preferred 
roundtables, open computer zones, and bright coloured style classroom. 

 
Figure 3. A/B test on the type of sitting [12] 

 
Figure 4. A/B test on the type of computer zone – closed/open [12] 

 
Figure 5. A/B test on the style: bright/black& white [12] 
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2.4 Storytelling 
Storytelling is another tool to understand the needs of people. Stories are used to persuade, 
demonstrate certain ideas and inspire people to act in the needed way [13]. Stories usually help to 
understand tacit intentions, people emotions and the details especially important for the user. 
Therefore, it is possible to identify the reasons why people are attracted to a product or service. This 
results in the improvement of the product or service to satisfy the customer needs [14]. 

To apply the storytelling technique in the UX class design, the students of EM program were 
interviewed to share their experience of the good class facilities in other universities. During the 
interview, it is important to capture every detail and to keep the style of the user storytelling process.  
More precisely, twelve stories were obtained, and five most relevant stories were selected.  

1 "In my university, during my undergraduate study, we had an experimental class, where PCs 
with local network and headphones were located. Everything that the teacher turned on her PC 
was visible to every student. Very often we watched videos and we had common chatting app. 
When the teacher asked the question, we could just type on our PCs and she could see our 
answers. The chairs were very comfortable like sofas. In addition, the class had a special zone 
for presentations, when students and other listeners were sitting in a semicircle and the 
presenter presented using the interactive board". 

2 "We had a relax zone near the main classes. What I liked in this zone is that it had a carpet 
surface on the floor. It was very convenient for self-study because I felt like I am at home. Also, 
the chairs were convenient for some classes. This zone also had board games, journals and 
books".  

3 "In my undergraduate university, we had pictures on the wall and the pot plants. I think this was 
beneficial to concentrate during a lecture, we also had a zone where students could have a 
coffee with cookies. I think for good brain functioning we have to be provided with enough 
glucose".  

4 "During my internship at a foreign university, I noticed one thing, that every facility was available 
for students 24 hours per day 7 day a week. For example, the self-study rooms were equipped 
with a roundtable for discussion, PCs with necessary programs and big interactive board for 
presentations. Also, there was a coffee zone for each school department where students and 
staff could have a coffee and keep their own food in fridges. Also, I like the thing that for regular 
classes there were no problems with lighting during the presentation on the interactive board, 
we could close the window, so the sunlight could not interfere us. The tables in such classes 
were wide enough and each one had a power socket for a laptop. In addition, the chairs were 
mobile and comfortable". 

5 "I prefer more traditional classes. For example, I like when professors use the green board with 
white chalk. On the wall, there were several boards, and when one board is full you can easily 
hide it and transport the clean one so that you do not waste time on cleaning the board. I 
understand the material better in this way. In addition, the tables were located at different levels 
so that you can see very good from each distance". 

2.5 Card Sorting 
Card sorting is a technique for UX design where participants are asked to classify the issues and 
concerns of the problem. The card sorting identifies the relationship among the sorted data in a 
structural way. There are two types of card sorting method: closed and open. During the closed 
approach participants sort the cards into the predefined categories, whereas in the open one the 
participants name the categories by themselves [15]. 

The EM students in a group of four were asked to sort the cards based on their preferences and 
match them with the relevant sections, such as Relaxation Zone, Teaching Zone, Self-Study Zone an 
Unnecessary Things. By dividing the classroom into the sections, all the items (determined during 
previous testing) are supposed to be placed into these sections by using responses from the card 
sorting approach. The results of responses from 7 groups of 4 students are shown in Table 3. Based 
on these results the goods of the classroom on the chosen zones were placed and the unnecessary 
things were removed from the re-design. 
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Table 3. Card Sorting Results 

  
Self-Study 

Zone Teaching Zone 
Relaxation 

Zone 
Unnecessary 

Cards 
Computer 83% 17%   
Headphones for computer 83% 17%   
Print and copy 83%  17%  
Office supplies 50% 17% 33%  
Pot flowers 50% 17% 17% 17% 
Wall pictures 50% 33%   
Board with chunks  100%   
Comfortable Chairs  100%   
Desk and computer for teacher  100%   
Desks  100%   
Ventilation  83% 17%  
Announcement board 33% 67%   
Interviewing equipment  67%  33% 
Motivational quotes 33% 67%   
Achievement board 33% 50% 17%  
Charging devices 33% 50% 17%  
Power sockets 33% 50% 17%  
Coffee machine   100%  
Water dispenser   100%  
Reading zone 33%  67%  
Board games   50% 50% 
Karaoke    100% 
TV    100% 
3D printer   17% 83% 
Sofa 17%  17% 67% 

2.6 Guerilla Test 
Guerrilla User Testing is a technique when the users or customers are interviewed in a quick way in 
public places about using the service or product. More precisely, the limitations, restrictions and other 
negative sides of the product can be investigated. This tool is usually used when there is a limit in 
finance, time and number of people. For Guerrilla Usability Test the following aspects are important for 
appropriate results: to identify the needs to be tested; to choose appropriate places, where target 
audience is gathered; to observe the natural behavior of the user in that place, to ask appropriate 
questions, to record the observations and to collect the data [16]. 

During Guerilla Usability Testing it was found that the target user is a student, who spends 6-8 hours 
at the university attending the classes and self-studying. The interviews were conducted in the 
ordinary classrooms, in the computer labs and open spaces. Firstly, the student's behavior was 
observed and afterward the students were asked about the advantages and disadvantages they were 
feeling inside the classroom. 

The following issues were raised during this testing. Firstly, almost all the students were looking for the 
power socket for the laptops and smartphones. Secondly, the students were looking for self-study 
places and the places for group work and discussion. The above-mentioned situation can be observed 
in the block corridors, open spaces and inside the classrooms. After that, the students were 
interviewed during their study or discussion in the rooms and open spaces. In this case, most of them 
complained about the temperature inside the room (too hot or too cold), the inconvenience of the 
furniture (chairs and the desks). In addition, students noted that at the end of the day they were feeling 
exhausted since there is no special relax zone. 
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3 PROPOSED DESIGN 
Ultimately proposed model considered all the responses and preferences of conducted tests. The 
feedback was received on a constant basis, conducting tests not simultaneously, but in turn, taking the 
previous answers into account and clarifying minor properties. The model was built in Sketchup Pro 
2017 software due to availability of various design objects in its library. Consequently, this assisted in 
drawing a simple 3D visualization (Fig. 6). According to the majority of respondents, they did not have a 
proper place to study answering all their needs. Secondly, most respondents preferred a room for self-
study rather than teaching. However, there was a significant proportion who needed redesigned zone 
both for teaching and self-study. For this reason, it was decided to combine teaching and recreation 
zone together in one auditorium.  
The teaching zone is presented by a conventional board and a chalkboard under it, as some 
respondents preferred an old-fashioned chalkboard because the perception of the learning material was 
easier when explained by writing. Apart from the instructor’s table, there are many rolling modular tables 
which are placed in a row but can be easily moved across the room and combined into a large 
conference table with chairs around. Many of the respondents were not satisfied with the quality of 
existing chairs. For this reason, comfortable, rolling, and bright chairs were chosen. It should not be 
forgotten that design is mostly emotional and frequently bright items inspire creativity and instill the 
feeling of enthusiasm [17]. 

 
Figure 6. Proposed model 

Ventilation systems of the rooms must be improved as well, according to many complaints of students, 
that room was stuffy enough to study. Although not shown in the picture, the ventilation of this room is 
supposed to be improved. One of the major complaints was the absence of a sufficient amount of 
power sockets. For the comfort of students and professors, sockets are provided under each desk 
now.  
There are not many computers in the computer zone, though. It was decided that there is a sufficient 
number of computer labs in the university, and students will prefer to bring their own laptops to work here 
(Fig. 7). Printing and scanning are placed near the door. Optimally, there should also be a stationary 
corner. Surprisingly, many of the students wanted some decorations, such as more pictures and pot 
flowers in the cabinets. So, as many of these as possible were provided to make the place pleasant to 
visit.  
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Figure 7. Computers, printing & scanning zone 

There are bright and comfortable discussion and reading zones, with a bookshelf, where students can 
read scientific journals, books, discuss, brainstorm and share ideas (Fig. 8).  

Finally, there is a coffee zone separated by a thin wall from the study area (Fig. 9). Now to take a rest 
for several minutes and recharge with a coffee is possible in a few seconds. There is no need to go to 
a café or canteen, instead, a small break can be made instantly. Water dispensers are installed as 
well. 

  
 Figure 8.  Discussion and reading area Figure 9. Coffee break zone 

4 CONCLUSION 
In conclusion, in order to improve teaching and studying facilities UXD is one of the effective tools. 
Firstly, the needs of the EM program student were identified during the survey, A/B testing, Guerrilla 
test, persona, storytelling and card sorting. After careful analysis of the obtained results the most 
important attributes of the needed facilities were chosen to design and visualize the classroom in 3D 
software program.  

Graduate programs such as Engineering Management require classrooms facilitating learning, 
interactions and teamwork. When planning the learning facility, designers should consider students 
perceptions of learning spaces. Results of the survey has shown that most of the students require a 
comfortable place both for self-study and classes. An appropriate classroom in the opinion of 
respondents involves a place for the group meetings with the several zones for different purposes, 
such as relaxation and study zone.  

Although the proposed classroom design fits the students’ expectations, the re-designing process 
should be constantly performed during the lifecycle of the implementation. This is because UXD is an 
iterative process. Moreover, a balance between students’ requirements and re-design costliness 
should be considered. In order to increase the effectiveness of UXD the following aspects should be 
taken into account: 
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- Design validation during the launch and design process; 
- Using more UXD tools, such as focus groups and usability testing; 
- Checking the proposed model using the usefulness, usability and satisfaction scales; 
- Constant feedback request from the students  
- Achieving 24/7 classroom access 
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