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Abstract 
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1 Project Organisation – European Project Semester 

The following project, Technobothnia’s Escape Room in a Box, was executed in the 

framework of the European Project Semester (EPS) offered by numerous European 

universities. It gave students with a minimum of two scholastic years the opportunity to 

explore project work in an intercultural team. These teams consisted of three to six 

members of different nationalities using English as the main communication language. To 

give the students guidance, all teams were provided a supervisor from local companies, 

research centres, or educational institutions. 

The EPS was designed to broaden the learned knowledge of particularly engineering 

students to give them a 15 week long insight into the modern, globalised workplace and 

working procedures.  

In addition to the project work, students were provided with courses in teambuilding, 

project management, cross-cultural communication and English academic writing and the 

local language, in this case Swedish. This furthered the student’s education and set a base 

for their collaboration and successful completion of their projects. 

(European Project Semester, n.d.) 

  



2 
 

2 Introduction 

2.1 Project Background 

The Technobothnia Escape Room project was started in 2021 due to Covid-19. Neither 

student nor other groups were able to visit Technobothnia and could therefore not get to 

know the work and research that is carried out there. Further, groups were not able to get 

information on possibilities for study or cooperation with Technobothnia. Due to other 

responsibilities of the previous team, made up of Technobothnia staff in cooperation with 

lecturers from local universities, the game and the individual puzzles were not finished, 

some not started. The interactive escape room game originated from the wish to create an 

entertaining way to introduce the public and individuals to Technobothnia. In addition, the 

need to be on site or in big groups was eliminated as the game is played in small teams. For 

the closing of the project, it was passed on to a team of international EPS students, more 

under 2.4. 

For not only the working team, but all stakeholders and interested parties to get a brief 

summary of the project, a Project Charter was formulated. It includes numerous details 

dealing with the project namely the general project information, the team, and scope. (Ray, 

2022) 
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Table 1 Project Charter 

1. General Project Information   

Project Name:   Technobothnia Escape Room in a Box  

Team leader:   Leah Ebert  

Sponsor:   Novia UAS, Technobothnia 

Date:   12.09.2022 - 14.12.2022  

2. Project Team    

Name   Title   Responsibilities   

Leah Ebert   Project Manager   Accountable, responsible   

Kiki Geurts   
Designer, User Experience 

Coordinator  
Responsible, informed  

Albert Hernández   IT & Programming Expert  Responsible, informed   

3. Project Scope Statement   

 Project Purpose   

This project's goal is to finish the started project by building a fully functioning 

prototype of an Escape room in a box that players, especially school classes, can use 

to get to know the Technobothnia laboratory complex better.  

 Objectives   

• Acquire information & parts needed   

• Fabricate & design the box & puzzles  

• Validate & pilot-test the box  

 Deliverables   

• Get Oversight/Planning/Scheduling tasks and deadlines 

• General Execution Tasks (box, shopping list, budget etc) 

• Execution of fabrication of all puzzles (all tasks)  

• Testing of all puzzles (individually and as a whole) 

• (Thesis documentation, closure of classes, replication instructions) 

 Scope   

This project will cover the fabrication of one singular finished prototype/box. The 

budget is around 1000€. The project deadline is 16.12.2022. 

  

Out of the scope of this project is building and creating things that can be bought 

ready and would be cheaper and quicker if bought. Also, extra tasks like building a 

website will not be in scope.  

 

In Project Management the term ‘deliverable’ is utilised to describe the specific steps one 

takes to attain certain set objectives. These objectives are the general outcomes, 

comprisable as the project goal or scope, that are worked towards over the duration of a 

project.  (Project Management Institute, Inc., 2017, p.4) 
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This project’s overall scope was to create a singular, entirely functional Escape Room box 

including all agreed-upon pieces and eight puzzles. Not covered by this scope was the 

building and creation of parts one could have purchased more inexpensively and faster. 

Additionally, excess tasks such as the creation of a website or fabricating digital certificates 

of participation for the players were out of scope. The broader objectives were arranged 

chronologically. Firstly, the working team acquired all information about the existing and 

finished ideas and tasks from the puzzle inventors. Further, all parts created by them were 

received. Secondly, the team had to see to the design and fabrication of the puzzles and 

the box. Lastly validation and pilot testing the individual games and the complete game had 

to be done in several rounds with special attention to the durability of the box and puzzle 

parts.  

 

The project’s objectives closely overlapped with its deliverables. In the beginning, the team 

had to get an oversight, plan, and schedule the course of the project. The fabrication of the 

game was divided in general execution tasks such as budget, schedule, or protocols and in 

fabrication of the puzzles. Next was the testing phase of all puzzles, individually and as a 

whole, projected. Deliverables that were not necessary for successful finalisation of the 

project while still needing to be fulfilled were the thesis documentation, closure of 

provided classes, as well as creating box replication instructions for the customer with sight 

on multiplying the game for smaller teams to play simultaneously. 

 

2.2 Technobothnia 

The mentioned customer for the Escape Room box is the institution Technobothnia. 

Technobothnia is stationed in Vaasa, Finland, and functions as a wide-ranged laboratory 

complex. In 1996, the three local universities University of Vaasa, Vaasa University of 

Applied Sciences VAMK, and NOVIA University of Applied Sciences cooperated and founded 

the Technobothnia based on the following three guidelines:  

- “provide a framework for high-standard education and research in the field of 

technology 

- serve as a channel of cooperation between educational institutions, companies and 

other research institutes and technology centers 

- offer research, and product development, as well as education, measurement and 

testing services to the private and the public sector” 

(Technobothnia, March 29 2022) 

https://www.univaasa.fi/en/
http://www.puv.fi/en/
http://www.puv.fi/en/
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Today, Technobothnia houses 25 laboratories on an area close to 8000 square meters, from 

spaces for Environmental Engineering to Electrical Engineering or Automation. 

(Technobothnia, n.d.) 

As Technobothnia Coordinator, Stolpe was chosen as this project’s supervisor. She 

organises all things concerning the cooperation of the three mentioned universities. This 

could be events at Technobothnia or welcoming visitor groups. Additionally, Stolpe is 

member in the Technobothnia steering group where all universities are represented, and 

she weighs in in issues such as budgeting.  

Stolpe started the organisation of the project with the previous team of lecturers and was 

the one that initiated escape room idea. 

 

2.3 Escape Room Background 

Escape rooms are themes adventure games. Players are immersed into the story ranging 

from light-hearted Christmas themes to action-packed prison breaks.  

In real-life escape rooms, players choose a room and meet their guide. This guide will keep 

a close look on the players and help with hints should they be needed. (Ascalon, 2022) In 

escape room boxes this is often a video or papers with generalised hints. 

Once the players are ready to start the game, they usually get to watch a mission video, in 

escape room boxes they get to read a paper that describes the objective. These forms of 

media explain the world the team will be entering, what they are trying to achieve, and 

why the team only has limited time. 

In real rooms, the players must search the room and look for patterns and connections 

between clues to escape the room. Through teamwork and communication with one’s 

teammates, one can find the solutions to the puzzles and the way out of the room. 

(Ascalon, 2022) 

When playing an escape room in a box players do the same. The difference is that players 

only have the box and its contents to rely on. The team must again find clues, solve the 

puzzles, and decode the game. 
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2.4 The Team 

After taking over the project beginnings, the Technobothnia Escape Room in a Box project 

was sought through by the team members Leah Ebert, Kiki Geurts, and Albert Hernández 

from the countries Germany, The Netherlands and Spain respectively.  

Leah Ebert studies Bio- and Environmental Process 

Engineering at the East Bavarian University of Applied 

Science Amberg-Weiden in Germany. In her studies, her 

interests lie in recycling/recovery of resources with focus 

on water treatment. For this project, she took on the 

responsibilities of project leadership as well as the 

execution of the puzzles. She has the greatest 

organisational and managerial skills and already existing 

experience in project management. Opposite to Albert 

and Kiki, Leah is a more strategical and matter-of-fact 

person.  

 

Kiki Geurts is a Communication and Multimedia student at 

Avans University of Applied Sciences in The Netherlands. 

Her interests lie in biobased design, durability, and 

material research. In the scope of this project, her focus 

laid on graphic design, concepting, creation and editing of 

video- and photography, and UX design. Kiki is a creative 

and artistic person with focus on diplomacy and a 

comfortable group dynamic.  

 

 

Albert Hernández is a Computer Engineering student at 

the UPC in Vilanova i la Geltrú, Spain. He is predominantly 

interested in video games and their coding structures. In 

this project, he performed all tasks concerning 

programming for the created App as well as the console 

puzzle. Like Kiki, Albert is an imaginative person and 

trained at finding creative solutions for possible problems. 

Further, he is co-operative and highly diplomatic, feeling 

comfortable in the role of expert.  

 

Figure 1 Leah Ebert 

Figure 2 Kiki Geurts 

Figure 3 Albert Hernández 
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3 Game Overview 

The Technobothnia Escape Room in a Box contains eight puzzles which are tied together 

by the last one. In the beginning the team thought to divide them into four smaller ones 

that seemed less time intensive for players, and four bigger ones that would take more 

effort. After developing and testing, the usage of this categorisation was stopped as users 

responded differently to the puzzles, and puzzles could not be easily differentiated into 

‘big’ and ‘small’ effort and time puzzles. 

Originally, the game was also sought to take players around 45 minutes to an hour to finish 

successfully. Finishing the puzzle with success entails that players do not need help, thus 

not need to use hints. After testing, more under 5, the game time had to be lengthened to 

around two hours.  

In the following, the puzzles’ gist will be described shortly to give the reader a fist idea of 

the game and help with orientation in the later paper. The puzzles are in the order they 

appear for players when playing the game. 

 

Technical Drawing: The players get a technical drawing, see Figure 4, of a water tank that 

can hold approximately 30l. The drawing was expanded by handwritten notes, for example 

formulae. In addition, the upper left corner was ripped off, so players do not have access 

to the height measurements of the tank. Players must figure out the scale of the drawing.  

 

Figure 4 Technical Drawing - Final Version 
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UV-Circuit: The players are given a plastic box on which they must close an electrical circuit. 

If they succeed, an UV-light bulb will turn on and reveal a code written in UV-responsive 

ink. Should they connect the circuit incorrectly, either no lamp or a red LED light bulb will 

light up. 

 

Figure 5 UV-circuit box – Final Version 

 

Console: In this game the users must first connect a small gaming console to a hand-

powered crank and figure out the correct speed to produce the needed voltage. Another 

player then must finish the code of the game with the help of a coded message. After, they 

must play the game and get enough points to unlock the code for the next game.   

 

 

Figure 6 Console Puzzle with Crank and Cable – Final Version 
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Toothed Wheel: For the Toothed Wheel puzzle, the players get toothed wheels of varying 

sizes and shapes and a base plate with fixed hooks. They then must fit the wheels onto the 

base plate by connecting the imprinted lines on the wheels. If they align the wheels 

perfectly, they see the code by looking through the included holes in the wheels onto the 

base plate. 

 

Figure 7 Toothed Wheel Puzzle – Final Version 

 

Ping Pong: Users are provided with a base plate and Ping Pong balls. They then must fit as 

many balls as possible onto the base without the balls touching each other.  

 

Figure 8 Ping Pong Puzzle – Final Version 
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Cone: In this puzzle, players are provided a model of a cone with a cylinder attached. 

Further, they get various papers with possible outlines of the inner surface of the cylinder. 

They then must decide which surface drawing is the correct one for the cylinder.  

 

 

Figure 9 Cone Puzzle – Final Version 

 

Invisible Ink: In a multitude of papers the users must find a hidden code and decode it. This 

leads them to create a visibility mixture for an invisible code. There are different ways for 

the players to deduce the volumes for the mixture. Additionally, a chemical will be hidden 

in a puzzle box. 

 

 

Figure 10 Invisible Ink Puzzle – Final Version 
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Robotic Arm: The puzzle that ties together the game is the Robotic Arm puzzle. Players get 

the code for a safe box in which the ready built robotic arm is locked. They then must find 

the codes hidden in some of the previous games and adjust the individual scales on the 

different parts. The robotic arm points then to the correct code on a base plate. Only if the 

players adjust the arm correctly on the base plate, they can find the correct code. 

 

 

Figure 11 Robotic Arm Puzzle – Final Version 

 

All codes must be put in a Web App on the included tablet. The App shows the players if 

the code is correct. It guides the players through the game with the help of videos, photos, 

and text formats and will allow the players to get two hints for every puzzle as well as the 

correct code should they fail the puzzle. The players get time penalties if they use hints or 

the solution. Further the users must wait after using the second hint and the solution after 

using the previous hint.  
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4 Project Management 

4.1 Stakeholder identification 

Stakeholders include all people, institutions, and other parties that have interest and/or 

influence in a project or are otherwise connected to it. These stakeholders have varying 

degrees of interest and influence on the project processes and finalisation. (Landau, 2022)  

In the following, this project’s stakeholders will be detailed with their job titles, the 

expectations of them and their contact information. Further, the severity of their interest 

and influence is doted and colour-coded from high (bright red) to low (light red). 

In general, 16 Stakeholders were identified: The team, made up of Leah Ebert, Kiki Geurts, 

and Albert Hernández, the project team’s supervisor Josefin Stolpe as well as the laboratory 

complex Technobothnia for which the team designed the box. 

Further, lecturers Eija Iivari, Jyri Nieminen, Sami Korpiniemi, Hans Lindén, and Anders Skjäl, 

that contributed their ideas and expertise regarding their subjects and puzzles, can be 

named. Also, project advisors for escape rooms, Anu Kuivaniemi from the local escape 

room company “FindOut” and Hanna Hankaniemi from the University of Vaasa, were 

added.   

The last stakeholders on the list were the EPS coordinator Roger Nylund, the team’s host 

university NOVIA UAS, and home universities Avans University of Applied Sciences (Kiki), 

UPC Escola Politècnica Superior d’Enginyeria de Vilanova i la Geltrú (Albert), and East 

Bavarian University of Applied Sciences Amberg-Weiden (Leah), in short Avans, UPC, and 

OTH-AW. 
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Table 2 Stakeholder Overview 

ID NAME TITLE INTEREST INFLUENCE EXPECTATIONS CONTACT 

INFORMATION 

1 Leah Ebert  Project 

Manager  

  Finish Jobs at due date 

Finish Box 

Meetings  

WhatsApp 

e-mail 

Microsoft Teams 

2 Kiki Geurts Designer 

User 

Experience 

Coordinator   

  
Finish Jobs at due date 

Finish Box 

Meetings  

WhatsApp 

e-mail   

Microsoft Teams 

3 Albert 

Hernández 

IT and 

Programming 

Expert   

  
Finish Jobs at due date 

Finish Box 

Meetings  

WhatsApp 

 e-mail 

Microsoft Teams 

4 Josefin 

Stolpe 

Project 

Supervisor 

  
Contact Person, 

Help overcome 

problems, 

Meetings,   

Provide tools, 

materials/budget for 

the project, 

Use finished 

prototype and replicas 

In-person 

 e-mail  

josefin.stolpe@no

via.fi  

5 

 

Technoboth

nia   

Sponsor 

End-user 

  Provide tools, 

materials, expert 

contact persons, and 

budget for the 

project; 

Use finished 

prototype and replicas 

- 

6  

 

Eija Iivari,  

Jyri 

Nieminen, 

Sami 

Korpiniemi, 

Hans Lindén, 

 

Anders Skjäl 

Lecturers 
  

Provide information; 

Help with:  

games/machines/buyi

ng parts 

In person or  

e-mail  

eija.iivari@vamk.fi 

jyri.nieminen@uw

asa.fi  

sami.korpiniemi@

vamk.fi   

Hans.Linden@novi

a.fi   

anders.skjal@novi

a.fi 

7 Osku 

Hirvonen 

Lecturer   Help with additive 

manufacturing and 

laser cutting 

In person or 

e-mail 

osku.hirvonen@va

mk.fi 
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The team’s roles were divided according to the members’ fields of study as well as personal 

expertise, more under 2.4. As Ebert, Geurts, and Hernández were the individuals carrying 

out this project, they had the gravest interest and especially influence on the project 

progress and finalisation. On a near as high level was Josefin Stolpe. Her heightened 

attentiveness and impact were based not only on her position as the group’s supervisor 

but also as Technobothnia’s coordinator. Expectations for her therefore overlapped closely 

with expectations for Technobothnia as an institution.  

The five lecturers the team had contact to were Eija Iivari (VAMK University of Applied 

Sciences), Jyri Nieminen (University of Vaasa), Sami Korpiniemi (VAMK), Hans Lindén 

(NOVIA University of Applied Sciences), and Anders Skjäl (NOVIA). They provided the puzzle 

ideas and further information needed for their execution. Many had not only given the 

ideas for the puzzles but had already started with the creation of the necessary parts. More 

detailed information on this will follow in 5. To be mentioned specifically is Hans Lindén as 

he additionally helped the team by ordering necessary parts online as well as making 

purchasing parts locally possible.  

Another lecturer to be mentioned is Osku Hirionen. He was the team’s contact person for 

all questions regarding additive manufacturing as well as laser cutting. His interest was low 

for the project in general as he was not involved directly. His influence on the other side 

was higher due to him being the expert in the fields of additive manufacturing and laser 

cutting. His willingness and effort to help the team brought new ideas for possible 

executions and made the project go more smoothly. 

ID NAME TITLE INTEREST INFLUENCE EXPECTATIONS CONTACT 

INFORMATION 

8 Anu 

Kuivaniemi 

Escape Room 

Advisor 

  
Contact person for 

questions related to 

the general execution 

and storyline 

e-mail  

anu@findout.fi 

9 Hanna 

Hankaniemi 

Additional 

Escape Room 

Advisor 

  Help with Storyline 

and how to make 

game playable and 

fun 

e-mail 

hanna.hankaniemi

@uwasa.fi 

10 Roger 

Nylund   

EPS 

Coordinator 

  
Provide guest 

lectures, Support, 

Contact person 

e-mail 

Roger.Nylund@no

via.fi  

11 NOVIA UAS   Host 

University 

  
Accreditation & 

Support, 

Provide classes   

- 

12 Avans  

OTH-AW   

UPC 

Home 

Universities 

  
Accreditation & 

Support 

- 
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Further, an advisor for escape rooms had been provided. Originally her interest and 

influence were ranked in the middle. This had changed due to unreliability from her side as 

well as poor communication, more in 4.2. She had then been removed from the active 

Stakeholder List but is still included in the list above for better oversight.  

To have an additional insight and another point of view, Hanna Hankaniemi from the 

University of Vaasa was contacted. As she had experience in developing games for children 

and young adults, her expertise gave helpful insights, even though she had limited time 

capacity. Due to this she also had been ranked lower. 

Roger Nylund had been ranked in the mid-range in interest as his intention as the EPS 

Coordinator was to see all teams successfully carry out their projects. He is rated lower in 

influence as he was mostly a person of support and organisational figure for the general 

EPS project, while not being directly involved in the project and active decision-making. 

Nylund was further the contact point of the team to the institution NOVIA UAS in all 

questions regarding accreditation, lectures, and support. Would further guidance have 

been needed relating to these issues, the team’s home universities would have been 

contacted. 

The above list of stakeholders was always subject to change as the project progressed. The 

latest version from 12.11.2022 has undergone several alterations, especially in the severity 

of interest and influence of the stakeholders, and in the number of stakeholders. This was 

the case for Anu Kuivaniemi as mentioned above, and Hanna Hankaniemi, as her expertise 

will be needed in the later stages of the project when the puzzles can be modified for 

different age groups.  

The contact information and ways of communication between the team and the 

stakeholders will be discussed in the following.  

 

4.2 Communication Plan 

The contacting methods can be seen in Table 2 in the last column. 

The team mainly got in contact with the stakeholders by e-mail. This ensured a professional 

distance between all involved parties. To add to this, contact to all stakeholders either went 

through Ebert as team leader, or had her in CC. This measure further made sure that all 

meetings and questions are tended to, and no details got lost as well as stakeholders having 

one person to get in contact with instead of different ones for different topics. This was 

implemented after the team had not communicated clearly and scheduled two separate 

meetings with a stakeholder within a day.  
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Have the arisen issues been discussed within the team and questions surfaced were small 

and topic-specific, this team rule was disregarded.   

The above-mentioned supervisor and end-user of the product, Josefin Stolpe had most 

contact with the team. There were weekly in-person meetings held with Stolpe to update 

her in a more direct and frequent way about all developments of the previous week. For 

optimal oversight and a guideline throughout the meetings, a protocol was created that 

was continuously updated. The protocol (see Appendix 1) detailed all puzzles as individual 

talking points as well as the general game, working hours of the team, and extras. These 

extras included all other tasks and information to keep in mind for the team, that did not 

fit the other categories. Stolpe received the protocol to be discussed one working day 

before the scheduled meeting. In the beginning, this was Fridays, as the meetings were 

scheduled on Mondays. Later on, the meetings were usually held on Tuesdays and the 

protocol was sent on Mondays. The protocols were sent via e-mail and meetings scheduled 

via Outlook Calendar by Ebert which included e-mail meeting invitations and reminders for 

Stolpe, Geurts and Hernández. 

In weekly meetings without supervisor Stolpe, the team spoke about problems or questions 

that may arose. Further, the tasks to be completed by the individual team members in the 

following week were discussed. These meetings were discontinued as the project 

progressed to the ending phases in the beginning of November 2022. The majority of tasks 

had been divided and the team members were aware of their individual tasks and 

deadlines.  

The team also had started a virtual whiteboard in a shared Teams folder. Every team 

member put in their own tasks and changed their classification from ‘To Do’ to ‘Current’ to 

‘Done’. This helped the team leader Ebert keep track of the team’s progress and ensured 

that no tasks were forgotten. This measure also was discontinued for the same reasons as 

the weekly meetings were discontinued.  

The above-mentioned shared Teams folder was used to collect all documents that were 

produced by the team members over the course of the project. This ensured oversight and 

accessibility for all team members. Also, working remotely was possible, as the team 

members Geurts and Hernández preferred that method. 

Stakeholder 8, Anu Kuivaniemi, the escape room advisor, was contacted via e-mail several 

times before responding. A meeting was scheduled for 27 October 2022 in which the 

project idea and progress was explained to Kuivaniemi. She was unsure as to what her role 

was in the project and contacted Stolpe weeks later. Stolpe exclaimed the stop of 

cooperation due to Kuivaniemi’s lack of collaboration and feedback. There was no further 

contact.  

The other advisor, Hanna Hankaniemi, was also contacted via e-mail after failed 

communication with Kuivaniemi, and a meeting was held on 19 October. It detailed 



17 
 
Hankaniemi’s experience with escape rooms and her enthusiasm to work with the project. 

Further, she expressed her lack of time to work with the team. She proposed to adjust the 

escape room box after the project’s end to be in accordance with younger children. 

Roger Nylund, the EPS coordinator, was contacted mostly via e-mail, just like the different 

universities NOVIA UAS, Avans, OTH-AW and UPC. For them, different spokespeople were 

contacted depending on the issues occurring. To be mentioned is Chrysi Dresnali as 

NOVIA’s international office contact person for EPS students. She helped the team arrive 

in Vaasa and was open for all questions regarding the stay and studies. 

 

4.3 Risk Management 

In order for the team to prevent situations such as the lack of replies like from Kuivaniemi 

from hindering the project progress, all risks had to be searched out and analysed. Only 

after this work was done, the team was able to work efficiently and foresightedly, and risks 

were either completely avoided or at least their severity lessened. 

This is not only in interest for the working team but also for other stakeholders. These wish 

a project to be executed as agreed upon, which is not possible if compromises in time, 

budget, quality, or scope level must be made. (Jenkins, 2022) 

All risks that could endanger the success of this Escape Room in a Box project are detailed 

in the following risk register.  
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Table 3 Risk Register 

ID  RISK  RISK 

IMPACT

  

RISK 

LIKELIHOOD  

CONTROL DESCRIPTION  OWNER  

1  Too much work for 

few people 

1 2 Good division of work, no tasks 

that are out of scope, 

communication in team for 

overview and assistance when 

needed 

Group 

 2  Overlooking smaller 

tasks 

1 1 Create and continuously update 

good Gantt-Chart with all details 

and tasks 

Leah 

3 Losing track of 

budget/budget too 

small 

1 1 Create budget and add all 

expenses continuously 

Leah 

 4  Underestimating the 

time tasks take 

2 1 Plan in more rather than less time 

for tasks 

Leah 

 5  One of the machines 

needed is 

broken/group does 

not get access 

3 1 Start early with 3D printing and 

laser cutting 

Leah 

 6  Getting too detail-

oriented, doing 

things that are out of 

scope 

2 2 Use Gantt-Chart for clarity of what 

is in scope, communicate with 

team/check in with team manager 

Group, Leah 

 7  Late/no replies from 

people the team 

depends on 

1 3 Contact to supervisor for help, 

think of alternate advisors 

Group, Leah 

 8  Consoles do not 

work 

3 2 Order second/different console, 

preferably from EU country for 

shorter delivery time 

Group, Leah 

 9  No backup plans in 

case puzzles do not 

work 

2 3 Create detailed risk register for 

puzzles and think of alternate 

puzzles/ideas on how to make 

other puzzles longer/more 

difficult 

Group, Leah 

 10  Ordering parts too 

late, the needed 

parts are not here to 

complete the project 

before the end of 

the semester  

 3   3  Order as soon as possible, 

create/3D-print parts by team 

instead of ordering (if feasible) or 

buy them in-store in Vaasa 

Group, Leah 
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The risk register presents the risks, their identification number, a possible risk response, 

the impact and likelihood the risk has, and the risk ownership within the team. (Ray, 2021). 

The risk ownership assigns the risk to a responsible person within the project team. This 

person was responsible for observing the risk and, if necessary, avert it. The risk impact 

describes the severity of harm the risk would cause to the project, should it occur. The risk 

likelihood describes the likelihood of the risk occurring. 

The risk impact and likelihood are colour-coded in the register from least severe (green) to 

very severe (red). The numbers in the columns ‘Impact’ and ‘Likelihood’ are distributed on 

a scale from one to three.  

The risks were then added to a risk matrix (see Table 4) to further visualise their severity, 

also in relation to other risks. In the risk matrix, the impact is counted on the x-axis, 

likelihood on the y-axis. The numbers in the colour-coded fields (green/low to red/high) in 

the matrix correspond to the ID numbers assigned in Table 3.  

 

Table 4 Risk Matrix 

 

 

 

 

 

 

 

 

 

 

 

 

The categorisation and severity of all risks were subjective to the team.   

 

 

  

IMPACT 

  

  
  

 
 

   

LIKELIHOOD  

   
  

1  2  3  

   LOW  LOW  MEDIUM  

1  – 2,3 –  – 4 –  – 5 –  

   LOW  MEDIUM  HIGH  

2  – 1 –  – 6 –  – 8 –  

   MEDIUM  HIGH  HIGH  

3  – 7 –  – 9 –  – 10 –  
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Over time, tasks and their division got clearer, and the team started to fit into their roles. 

This on one side led to Ebert taking over more tasks, making the work division more uneven 

and therefore increasing the likelihood of risk ID 1 from 1 to 2. On the other side, this made 

risk ID 2 likelihood smaller, as Ebert was responsible for planning and organisation. She 

therefore had a better overlook on how long tasks take and how tasks follow each other. 

Also, the risk of getting to detail-oriented could be lowered by this. 

Further, risk number four (One of the machines needed is broken/group does not get 

access) was avoided due to the help of Osku Hirvonen. Even though the team started laser 

cutting late in the project progress, he answered quickly and took time out of his day to aid 

and oversee the cutting process. 

Other risks that did not occur were puzzles not working and while having no backup and 

ordering parts too late, so they do not arrive until the end of the project. The team decided 

to keep all puzzles and only change them slightly after testing to fit better for the players. 

There were no backup-puzzles needed. All parts also were ordered in time. The only items 

that were ordered later then ideal were the acrylic plates for laser cutting, but again thanks 

to Hirvonen, the laser cutting process was sped up and the base plates finished in time.  

Two risks that did occur and at least slightly changed the course of the project were number 

6 and 7. It was already discussed, that Kuivaniemi did not reply to several messages in the 

beginning. Further, she did not provide considerable valuable input. Therefore, the team 

had to see through the game storyline and puzzle development without help. This part of 

the project progress then had to be sought through rather rushed. 

The other risk that occurred was that the console the team ordered and preferred did not 

work. The coded game was not playable on it. Due to the team expecting issues with the 

console game, three consoles were ordered to have backup consoles. Hernández was able 

to make one of them work with the game. Still, it took more time than planned. 

The last risk to be mentioned is the budget. Especially the three consoles were greater 

expenses that the team did not expect in the beginning of the project. Nonetheless, the 

team kept a close look on the budget and was careful not to overspend. The budget will be 

detailed in the following section. 

 

 

 



21 
 

4.4 Budget Management 

As mentioned, one projected risk was the budget, especially in the beginning as the team 

could not steadily guess the costs of the project. Thus, a budget plan with the help of a 

template from vertex42 (2021) was created.  

 

It aided the team in monitoring incomes and expenses and their relation to each other. 

Further, it included the difference between the estimated and real expenses as well as 

spending information such as the store and the receipt.  

 

The team was provided a budget of around 1000€. This benchmark did not have a clear 

upper boundary as the end product would be used as a marketing tool for Technobothnia. 

It was suggested by Technobothnia coordinator Stolpe to rather focus on high-quality 

results and user-friendly design then staying within the budget as there is a certain leeway 

the project works in.  

 

Nonetheless, the team projected to stay within the suggested budget. This was due to the 

reason, that many items and processes were being supplied to the team and project for 

free. This included additive manufacturing and the necessary materials like PLA, or cables 

needed for the UV puzzle and soldering supplies. Also, in mid-October, almost all expensive 

items such as the consoles and the tablet were bought. Even so, the team’s remaining 

budget at that time was around 500 €, half of the starting budget. 

 

One thing the team kept in mind and kept a close look on over the duration of the project 

was the sum of small costs. The team noticed early on that these add up to big amounts, 

one might easily lose track of. Further, some items added or changed while the project 

progressed. Nonetheless, all items that money was spent on are in the Table. 

 

As seen in Table 5, the team stayed under the provided budget and had € 263,08 left.   
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Table 5 Budget Plan 

 

 

Page 2 in the Table refers to a second page in the Excel file where all available receipts are 

added. It can be found in Appendix 2. 
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4.5 Schedule and Work Breakdown Structure 

To not lose sight of the tasks that must be completed for the project and to have an 

oversight, a Work Breakdown Structure (WBS) was created. From this, a Schedule was 

planned. Both detailed the project’s deliverables and belonging tasks. For a better 

organisational structure this project also included sub-deliverables.  

The Escape Room in a Box project was divided into four main parts: Oversight/Planning, 

Execution General, Execution Puzzles, and Testing. While these deliverables were, with the 

exception for long-term tasks, in chronological order, the sub-deliverables were not and 

were fulfilled simultaneously by the team. The individual tasks under the sub-deliverables 

were planned to be fulfilled order to ensure a clean progress. While continuously updating 

both plans, this changed slightly, and some tasks are out of chronology.  

All undertakings can be found in detail in the Work Breakdown Structure as well as on the 

Schedule, also called Gantt-Chart. While the wording of the individual tasks may change 

slightly, their core is the same and can be viewed as identical. Further, their order of 

appearance is matching, and individual tasks can be compared easily by their 

corresponding number. The number structure is as follows: either D for deliverable, S.D. 

for sub-deliverable, or T for task, and then a one to three figure number code. 

For better oversight in this paper, the tasks in the following will be detailed based on the 

Work Breakdown Structure. The Gantt-Chart additionally illustrates the time frames in 

which the team fulfilled the individual tasks as well as deadlines the team met.  

A complete version of the new Gantt-Chart can be found in Appendix 3. 

The deliverable Oversight/Planning can be divided into the Sub-Deliverables Puzzles, 

Escape Room Game, and Rest.  
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Figure 12 Deliverable 1: Oversight/Planning 

 

In Puzzles one can find all tasks from starting point for the puzzles, getting familiar with the 

individual puzzles, their creators, and necessary things the team needed for their 

completion. Escape room games focused on the tablet game and the App and Rest are long-

term tasks such as weekly meetings with the team’s supervisor or writing reports, that do 

not fit into another category.  

This deliverable was not changed in the duration of this project, as these tasks were either 

finished early on or were long-term tasks such as meetings with Josefin Stolpe. 

Execution General is the deliverable that summarises all tasks that were essential for the 

over-all escape room game from start to finish. Its sub-deliverables focus on the overall 

happenings of the project, such as the storyline, media and design, and the box with its 

contents. 

Storyline details all tasks the team took from creating a storyline to thinking of hints for the 

players. Media/Design are the tasks dedicated to videos, the video game, and all other 

forms of media. The last sub-deliverable in this category is the box in which the game is 

stored. It includes tasks from the decision on how to pack the puzzles to researching and 

buying a tablet to assembling the final box. 
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Figure 13 Deliverable 2: Execution General 

 

Deliverable two was also not changed much in the duration of the project. The only updates 

the team made were to add replication instructions for Stolpe to S.D. 2.2. With those, she 

will be able to replicate the box to make it accessible to more people and to replace 

damaged or lost items. Further, buying extra parts was removed as a task from S.D. 2.3 as 

the team decided to not make the game even more difficult for users to play. Also, 

decorating the box itself was deleted, as it is an extra task. The team wanted to rather focus 

on the necessary tasks. 

 

In the following, deliverable three Execution Puzzles, will be detailed. The below figure 

details puzzles one through four and their belonging tasks. All puzzles are in order of their 

appearance in the game and are detailed in their own category for a better overview. 

Most sub-deliverables have the same structure: First, the team got in contact with the 

puzzle creators and then divided the work that was left to do into small individual tasks. 



26 
 
 

 

Figure 14 Deliverable 3: Execution Puzzles – Puzzles 1 to 4 

 

 

Figure 15 Deliverable 3: Execution Puzzles - Puzzles 5 to 8 

 

The three puzzles S.D. 3.1, 3.3, and 3.6, were mostly done at the takeover of this project 

team. Therefore, the tasks for these puzzles majorly centre on fitting them into the 

storyline, while the other puzzles have more tasks focusing on the creation on parts. 

In this deliverable, few changes happened between beginning and end of the project. The 

only notable differences are the execution of the tasks themselves, for example buying a 
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box for the UV-circuit rather than laser cutting one or getting the chemistry book MAOL 

taulukot rather than printing papers off the internet. Further, the team decided to write a 

short report on how to code the console game. 

The Robotic Arm is one of the more important puzzles as it connects all previous puzzles 

and ties the escape room game together. Therefore, it was completed last when the other 

puzzles were finished.  

 

The last deliverable Testing was highly important for the project. The testing phase can be 

divided into two types of testing, Individual and Group User Testing. 

 

 

Figure 16 Deliverable 4: Testing 

 

The only items on the WBS that changed were that the participation incentives were left 

out and evaluation sheets were not used, more on the latter in 4.6. 

 

The first testing phase was planned continuously over the later stages of the project phase. 

The individual puzzles were tested on other EPS students to ensure all are playable and fun 

and to avert crude mistakes in continuity and logic in the puzzles. In the second testing 

phase, Group User Testing, the finished game and box were tested. While testing, the team 

took notes (see Appendix 5) that were evaluated and after, the puzzles were adjusted 

accordingly. 
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The team started testing relatively late, compared to the planned timeline. Originally, it 

was scheduled to start testing the puzzles in the first round on 14 November and in the 

second round on 28 November 2022. Due to delays in the creation of the puzzles, that 

means for example late delivery times of ordered items, the testing phase was pushed back 

to the dates 2 December and 4 December 2022, see Gantt-Chart in Appendix 3 and 4. 

Upon comparing the original and the latest versions of the Gantt-Chart, it is visible, that 

not only the testing phase, but also several tasks for many puzzles have been delayed. One 

reason was, that the division of tasks was uneven between the team members. In the 

progress of the project more and more tasks’ responsibilities changed to Ebert. This can be 

observed in the column Task Ownership in the Gantt-Chart. A similar dispersion can be 

noticed in the kept working times file, see Appendix 6. The team noted down their working 

times for the whole duration of the project, complete with a short description of the tasks 

that were done. While Ebert worked 6:59h per working day during the project, Hernández 

worked 3:40h and Geurts 2:10h. The dispersion was also encouraged due to the lack of 

specialisation tasks in programming for Hernández and design tasks for Geurts.  

Nonetheless, all puzzles and their tasks were completed and the Escape Room in a Box was 

created and tested. More on the testing will follow in the next section. 

  

4.6 User Testing  

It is crucial to user test a product or service such as an escape room before making it 

accessible to the public. User testing should give developers impressions about their ideas 

and concepts from a user perspective, as well as illustrate in-depth information on the 

interaction of users with the presented product. This shows inconsistencies and issues the 

product has and helps optimise it. (Adobe, 2021) 

Especially for the escape room, testing helped the team understand the reasoning behind 

the players’ behaviours and their way of interaction with the puzzles. The team was able 

to notice players playing the game differently than suspected and planned. This helped 

change the puzzles to have more user-friendly design.    

The team decided to test the game in two different phases, as mentioned under 4.5. Firstly, 

the individual puzzles and secondly, the whole game. It was determined to undergo testing 

by letting players play the puzzles or game while critically watching them and their 

behaviour. With the player’s consent, videos of them playing the puzzles as well as detailed 

notes on their behaviours and testing times were taken (see Appendix 5). As mentioned 

under 4.5, the team decided against using survey forms. Not only would the testing have 

taken even longer for players, but also the team thought personal contact to the volunteers 

to be a better way to get the needed information. This means that the team rather asked 

the players general questions in a colloquial style after the testing was finished. The 
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questions were phrased similarly to the created surveys in Appendix 7. Further, the team 

asked players to voice all their thoughts as well as questioned them on their ideas, feelings 

and impressions while playing.     

Individual Testing was planned to happen as soon as the first puzzle was done. The team’s 

idea was to test simultaneously to creation to ensure the puzzles are playable and 

enjoyable. This would have given the team valuable input on the individual puzzles as well 

as information on the issues that would have been looked at closely in the creation of other 

puzzles. However, the team only started the testing of the individual puzzles in the 

beginning of November. One reason was, that it was planned to test the individual puzzles 

on the other EPS students who themselves were busy working on their projects. Another 

reason was the fact that the majority of puzzles were time-intensive to create and 

therefore were not finished until the end of November or even the beginning of December. 

This meant that testing of those puzzles had to be pushed back. Further, the inhibition to 

test unfinished puzzles prevailed in the team.  

The same perfectionism was also the reason why general testing was started late in 

comparison to the planned date. This led to the team not testing on many player groups 

and only on few different demographics. It was planned to test from the middle of 

November until the end of the project. Further, the team wanted to organise testing days 

with students from Technobothnia and the surrounding universities as well as staff. It was 

thought to use posters and incentives such as a patch to get people and teams to sign up 

for testing.  

While the team found the individual testing not as helpful for the creation process, the 

general testing raised several issues that needed attending to. General testing furthermore 

indicated to the team that the playing time had to be extended and that the difficulty levels 

had to be adjusted in some puzzles. More about the result from testing will be detailed in 

the following section The Project Timeline. 
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5 The Project Timeline 

5.1 Storyline and Theme 

A storyline is a sequence of events that ties together as one story. (Vyond, 2022) An escape 

room can be described by that. The individual puzzles and their order can be one storyline. 

It then incorporates the general theme of the escape room.  

The theme was provided to the team by Stolpe. Her idea was to set the game at 

Technobothnia. Students want to prank their lecturers and test them to see if they know 

about the subjects they teach in. The students accidentally mistook the dates and instead 

of locking in the lecturers on a teacher teambuilding event, they lock in school students 

that came to visit Technobothnia.  

To visualise this storyline, a storyboard can be used. In sequenced squares, illustrations or 

pictures depict how a form of media such as a video will unfold, shot by shot. Underneath 

the squares, a short text describes what will happen in the individual shots or a first 

dialogue can be recorded. (Vyond, 2022) 

Creating this storyline not only helped team get a clear oversight of which shots are needed 

while filming but also aided stakeholders. Especially Stolpe was able to understand the 

vision more easily and give early feedback for adjustments. This prevented re-filming and 

spending needed time for other things.  

In the following, the first version of the storyline for the escape room game will be 

presented. The basis idea was for the puzzles to take tuns based on their difficulty levels. It 

was thought to keep the players interested by alternating between more and less 

challenging puzzles. To be mentioned is also, that the team used simple sketches and 

handwriting for this first version of the storyboard. 

 

Figure 17 Storyboard Version one – Part one 
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Players first get a suitcase containing the game, complete with the tablet and all parts for 

the individual puzzles. Upon turning on the tablet and opening the app, players are greeted 

by a welcome page. The first video starts playing and the escape room’s story is introduced. 

Once the first game is started, a counter starts running. Players will receive a video or a 

picture with a short text explaining the puzzle. This applies for all puzzles. The first game is 

the ping pong puzzle followed by the cone puzzle. 

 

 

Figure 18 Part 2 Storyboard Version one – Part two 

 

Next, the console, the toothed wheel, the UV, the geometry, the invisible ink, and lastly the 

robotic arm puzzle are played.  

The team planned to incorporate videos into the app for the game. This was to help players 

navigate through the game not only by illustrating for them the real walking ways between 

laboratories but also to give them hints as to what parts were necessary to play the 

individual puzzles as it was planned to hand users the box not pre-sorted, more under 5.3. 

As discussed under 4.2, the team did not get a reply from the escape room advisor 

Kuivaniemi. This led to the need to finalise the video storyboard without external help and 

input. The following second version of the storyboard was created for the game. 
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Figure 19 Storyboard Version two – Part one 

 

This storyboard focuses on the sequence of the puzzles rather than on the general game. 

It follows the videos the players will get to watch on the app while playing.  

The game and therefore the video starts at the main entrance of Technobothnia. Josefin 

Stolpe narrates a short introduction (scene 1). As videos are without sound for accessibility 

and easy replication in all three required languages Finnish, Swedish, and English, the team 

decided to add subtitles. They are displayed next to the videos on the tablet screen. 

In scene 2, Stolpe notices the lights tuning off. This effect was edited as to not disturb the 

procedures in Technobothnia on filming day. As the lights turn back on, Stolpe spots a note 

on the information board (scene 3). It details the background of the fame and the objective 

the players must follow (scene 4). 

The video then follows Stolpe as she makes her way to the 3D printers where players do 

the cone and the ping pong puzzle (scene 5). The location was thought of due to the reason 

that both puzzles were made possible by additive manufacturing and 3D-printers. In the 

next laboratory, players then find the console and crank for the next puzzle (scene 6). 
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Figure 20 Storyboard Version two – Part two 

 

In scene 7, the video follows one of the corridors in Technobothnia where players must 

solve the toothed wheel puzzle. After, the video displays the lights going out again. Players 

must connect the circuit and restore power for Technobothnia (scene 8). In one of the 

corridors on the way to the next puzzle, players then find a secret code they must use later. 

The video then displays a piece of paper on the floor (scene 10), the technical drawing 

puzzle (scene 11). When entering one of the rooms, the video finds the invisible ink puzzle 

players must finish. 

Not included in this rudimentary version is the end where players must use the secret code 

to open a safe and find the arms of a robotic arm. They then must play the robotic arm 

puzzle.  

This was not the final version of the storyboard and was subject to change. The eventual 

storyboard that was decided on by the team in agreement with Stolpe will be detailed in 

the following. 
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Figure 21 Storyboard Final Version - Part one 

 

Scenes one through four stayed the same. The changes mostly stem from the modification 

of the puzzle order. The video first leads Stolpe to find the technical drawing puzzle at the 

entrance of Technobothnia (scene 5 and 6). 

 

Figure 22 Storyboard Final Version - Part two 
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The video depicts Stolpe running to the Electrical Engineering laboratory where the UV-

puzzle is ready to be played (scene 7). Scene 8 that reveals the secret code was pushed in 

to be directly before the robotic arm game in the real game. Due to a lack of time, the 

storyline was not updated to include this small change.  

The video then goes on to the console puzzle (scene 9) and follows Stolpe to the Mechanical 

Engineering laboratory for the toothed wheel puzzle (scene 10). Further Stolpe is to be seen 

who runs to the physics classrooms. Players must then play the ping pong and cone puzzles. 

(scene 11) Scene 12 leads the players to the Environmental Engineering laboratory for the 

invisible ink puzzle.  

 

Figure 23 Storyboard Final Version - Part three 

 

The last puzzle then is shown in the last scene 13. Players must play the robotic arm puzzle. 

The changes in location were suggested by Stolpe as she did know most about 

Technobothnia. The team agreed with her proposal and changed the storyline accordingly. 

The videos further were edited to include photos of the Technobothnia map for more 

transparent pathways Stolpe takes in the videos.  
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5.2 Design/Media 

Next to the videos, more forms of media were produced by the team. Most notably the 

app the players play the game on.  

The team received a first layout proposal from Stolpe made with PowerPoint. It painted a 

rudimentary picture on how she wanted the app executed.  

The group updated this version by starting with a style guide. Style guides are documents 

that provide clear guidelines for the representation outwards of a brand or institution. 

These guidelines can for example be colour or font rules. This ensures, even multiple and 

external contributors create clear and cooperative designs that are in accordance with the 

client’s design. (Tuttle, 2021) 

To create the style guide, the group examined the Technobothnia website and the code 

attached to it to find the used colour codes and fonts. Then, a canvas was created, as shown 

below. 

 

 

Figure 24 Style Guide 

 

This style guide was then used for the app. As seen in Figure 24, the colours and font were 

kept the same. The design of the app was updated several times while keeping in mind the 

stakeholders’ wishes.  
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Figure 25 Exemplary Screen from the Web-App – Starting Page 

 

The screen in Figure 25 is the first screen players see when opening the app. It shows 

different language settings one can choose from. As the team is English-speaking, the app 

and all materials were created foremost in English. Stolpe volunteered to translate the 

game after the finalisation. Her main goal was to have the game finished and playable in 

English.  

After conversations within the team about the design and layout of the app, buttons were 

placed more conveniently and made bigger for easier operation. Further, a timer was 

added to the top right corner of the screen for players to be able to keep track of how long 

they need.  

 

Figure 26 Exemplary Screen from the Web App - Ping Pong puzzle 
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On the screen one can also see a button with the scripture ‘Hint 1’. Players can use hints 

should they be stuck in a puzzle. The group decided to offer users two hints and the 

solution. They can only use them in order and additionally must wait between using them. 

Hint two will only appear if hint one was used. 

All screens of the app can be found in order in Appendix 8.  

Another item created was a poster for the general testing. The idea of the team was to 

invite students and staff of Technobothnia to play and therefore test the game and its 

playability. As other students, friends of the team, were enthusiastic about trying the game, 

this idea was discontinued. Nonetheless, the poster was used as signs to lead the testers 

through Technobothnia towards the testing room.  

 

Figure 27 User Testing Poster 

 

One can also see the added post-it note on the poster. The team thought to offer volunteers 

a patch as incentive to participate. Patches are popular items especially for university 

students to collect in Vaasa and all over Finland, as they are added to students’ overalls. As 

mentioned, friends of the team volunteered, and the patches were not needed. The note 

on the poster was taped over with a different note saying ‘come test it with us!’. 
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5.3 Box 

In the following, the Escape Room box itself will be talked about. First, the team decided, 

after careful consideration of all options, to use a shelled suitcase for packing the game. 

This ensured the safety and effortless transport of all games. Especially in sight of the 

uncertain weight of the games early on, the team opted for the suitcase as it had wheels 

and accessible handles. Other contenders such as a plain cardboard box or one out of wood 

similar to a treasure chest were rejected due to their inaccessibility. The chosen suitcase, 

see Figure 28, was expandable, should the size of the puzzles be bigger than expected. 

Further, it does not open through the middle but on the top. This makes organisation of 

the suitcase more convenient and helps players find the items needed faster.  

 

Figure 28 Suitcase 

 

The insides of the box were also discussed amongst the group. To prevent breakage and to 

make assembling and disassembling the parts from the box simple, the team had the idea 

to carve out the shapes of the individual parts from big Styrofoam pieces. These would have 

been working as shock-absorbers and stopped parts from moving around the suitcase. This 

idea had to be paused due to the limited time for the project and replication problems. The 

team stumbled over the problem of how to explain the carving process for replications or 

how to create models for it. The idea also included putting all parts in the box without order 

so parts from the same puzzles were not situated next to each other. This was discontinued 
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as it would have made the game too time-intensive for players and small items would have 

gotten lost easily.  

It was then decided to package all belonging parts of the individual puzzles together in 

singular suitcase organiser bags, see Figure 29. This not only helps the players find all 

necessary items needed for the puzzles but also aids in keeping track of all items. A list of 

all items included in the box can be found in Appendix 9. One important item included are 

the player instructions that are also added. They include details about how to set up the 

game and a checklist for the time players put the items back in the box. The instructions 

can be seen in Appendix 10. 

 

 

Figure 29 Suitcase insides with Suitcase Organizers 

 

Furthermore, the team ruled to provide the players with spare parts, for example spare 

batteries, cables, or screws, to ensure a smooth playing experience. These spare parts are 

packed in a first aid pouch that can be accessed by the players at all times.  

 

Figure 30 First Aid Pouch – closed 
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Figure 31 First Aid Pouch – opened 

 

The pouch includes an extra set of batteries, screws, cables and much more that players 

may need to substitute. 

The team also played with the idea to include extra parts that are not necessary for the 

completion of the puzzles but will make the game a little more difficult to play. These were 

for example extra cables for the UV-circuit puzzle. One problem the team kept a close look 

on is the tightrope walk between making the games hard and keeping them fun to play. To 

not make the game too demanding, testing was carried out and it was found that adding 

these unnecessary items should only party be included to keep the game playable and fun 

for players. This is for example extra cables in the UV-circuit puzzle.  

A task the team was not able to finish was the decoration of the outside of the box to fit 

the theme of the escape room and the design of Technobothnia. Ideas included vinyl 

printing the Technobothnia logo or making the suitcase look vintage and worn out.   

One important task categorised with the box was the tablet. It was decided that the 

implementation of the application would be done on a tablet as it is more portable and 

smaller than a computer, which allows it to be stored with the rest of the escape room 

components more easily. In addition, it could also allow players to carry it around the 

Technobothnia facilities while playing, should the game be developed further in that 

direction. This decision had already been taken before the team started working on the 

project.  

In the search for the optimal tablet for the escape room box, the team needed to determine 

the necessary requirements for the tablet. It was decided that the most important values 

needed, were a minimum of 10 in screen diagonal, affordability (maximum 150 €), and wide 

availability. Processors and other technical values were disregarded, as for the use of this 

escape room a rudimentary tablet would be fit enough. After scoping the local shops, the 

team found the Lenovo Tab M7 Gen 3 WiFi for 129 € at Prisma.  
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Further, the tablet requires no internet connection to play. Due to Technobothnia's 

connection being highly irregular as many people are using it, this decision was made. Also, 

as mentioned above, should players ever be moving around the facilities they may 

inadvertently lose connection and the game may stop working. For all those reasons, the 

option of using a normal website to host the game was discarded. As in the previous case, 

this decision was taken before this project team took over. 

The biggest hurdle the team faced while creating the app, was that the Technobothnia 

coordinator Stolpe requested a score list with the times the different player groups took as 

an add-on to the application. This was difficult to execute without an internet connection. 

After a meeting with the consultant Jyri Niemien it was decided to use the cookies of the 

browser where the game files are opened, since managing files is more complex and would 

require the game to be an application.  

The team together with the consultant Jyri Nieminen further decided to use an Android 

tablet. It is more customisable than IOS, which is more restrictive with its applications. The 

team wanted to avoid possible future problems in case the html used as a base had to be 

moved to an application. Also, IOS tends to have higher prices, which would affect the 

budget and make replacement more difficult.  

The decision between using files or apk had to be made. First, an attempt was made to pass 

on the files used to display the application on the computer. After trying different file 

managers, the best approach allowed the application to open as desired (full screen, 

landscape and without toolbar), but required some configuration each time the tablet was 

turned on. One positive side was that this option allowed the use of cookies. Secondly, two 

programs were tested to convert the application from html to apk. The first one, although 

it met all the requirements, did not work properly with the app's files. The second worked 

as desired with a simplified version of the application. It is a simplified version because the 

full size of the escape room application is too large to use the program for free. Using this 

method, the cookies for the score board add-on do not work. Despite this, the chosen 

alternative was to create an apk.  

The apk offers the best results without needing preparations on the tablet. This makes it 

easier to use and simplifies the manuals for the players. Moreover, the score board is an 

addition that, although important, is not a priority to the team. Due to the above, solutions 

were sought to be able to implement the score board despite the lack of cookies. In the 

end, the idea was that, in the case of play without internet access, players receive a 

message indicating that they can take a screenshot of their score. Stolpe, as the future 

responsible person for the escape room, can review the screenshots on the device and 

enter the scores into a database manually. 

 



43 
 
To facilitate this data entry, the team created an accompanying application. There it is 

possible to view all entries in the database and insert new entries. This can be done in bulk 

by using commas to concatenate values. Finally, entries can also be deleted in case a 

mistake is made when entering them.  

For the development of the requests to manage the score database, a server of the team's 

computer consultant Nieminen was going to be used. Due to communication difficulties 

with the aforementioned, the team decided to implement the requests using a local server 

for the time being. This means that a future project team or Nieminen will have to modify 

the application code with the data from the new server. 

For the rest of the puzzles, the replication should be relatively easy, as all files have been 

compiled into one folder and replication instructions have been created. They contain all 

details one needs for successful building of the puzzles, see Appendix 11. 

In the following the individual puzzles are described in their appearing order in the game, 

starting off with the Technical Drawing puzzle. 

 

5.4 Technical Drawing 

This puzzle, among two others, was created by Anders Skjäl, a lecturer in the field 

Technology and Seafaring at NOVIA UAS. Skjäl provided the original technical drawing as 

well as a first draft for the puzzle paper. The original drawing was created by Tobias Ekfors, 

another NOVIA UAS lecturer and dimensioned for an A3 paper. The puzzle draft included a 

shape of a dog paw printed over the scale of the drawing, covering it. Further, the removal 

of the height dimensions by ripping the top left corner of the paper was proposed by Skjäl. 

Both ideas are shown in Figure 32, the rip indicated stylistically. A possible storyline 

presented by Skjäl is the following: A welder must build a tank with a volume of 30 l for a 

customer, but the welder’s dog destroyed parts of the technical drawing. The players then 

have to conclude the scale. Skjäl further proposed to give players a variety of scales to 

choose from. The correct answer he suggested was a scale of 1:5. 
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Figure 32 Technical Drawing first draft by Anders Skjäl 

 

The team decided to keep the general puzzle idea unchanged, however alter the design 

and storyline to fit better with the general story of the escape room game box. The 

modifications still included the removal of dimensions and the scale but not by the means 

of a paw print. The story followed then the idea of a student getting the homework to find 

the scale and them mistreating and ripping the paper. The student already made some 

marks on the paper, adding formulas they think might be helpful as well as the volume and 

other dimensions. The players will then find the paper and will have to finish the 

homework. The latest version is to be seen in Figure 4, not including the rip of the top left 

corner. 

After testing the original puzzle version by Skjäl, the group also decided to blank out some 

other dimensions users found too confusing as well as changing the solution. As mentioned, 

proposed was 1:5. Due to inaccuracies in the triangle ruler the players were provided with, 

they measured a distance of 1 mm for one that was labeled as 6 mm, giving them a scale 

of 1:6. To give players a fair chance the solution was changed to 1:6.  

After these changes, the team finished the puzzle by reprinting the technical drawing on 

an A3 piece of blank white paper and ripping of the top left corner, so no height dimensions 

are visible. 
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5.5 UV-Circuit 

The UV-Circuit puzzle idea was created by Sami Korpiniemi, a lecturer from VAMK. He 

created a model out of cardboard and after a first meeting with the team he updated it to 

include more difficult connections the players would have to connect. He added a second 

light switch as well as making the circuit similar to one that can be found in a hallway. One 

can turn on and off the lights with two distant light switches instead of only one. The 

model’s front- and backside can be seen in Figures 33 and 34. 

 

Figure 33 UV-circuit Frontside – First Version 

 

 

Figure 34 UV-circuit Backside – First Version 
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The team liked the idea, but after reviewing it found that the players could connect only 

two ports with each other and turn on the lamp, not using the hallway circuit and therefore 

making the puzzle fairly simple for them. To combat this the group created an entirely new 

circuit plan, to be seen in figure 35 and 36. Players will have to connect two cables in the 

circuit and turn on both light switches. Only if they connect the right ones, they will be able 

to turn on the correct light. If they connect the circuit wrong, either no light or the wrong 

included bulb will shine. The correct light mentioned above is a UV light bulb. Will the 

players not be able to turn the bulb on, they will not see the code written in UV reactive 

ink.  

 

Figure 35 UV-circuit Box outside – connected 

 

 

Figure 36 UV-circuit Box inside 
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The team then acquired all necessary party such as the UV and LED light bulbs, cables, light 

switches, and batteries, as well as the box. In the beginning the idea of building a box out 

of wood was brought up, but due to inexperience of the team with wood laser cutting, the 

idea was discontinued. Printing the box with additive manufacturing was also not 

considered as it was thought to be a waste of material and time. Instead, the team opted 

to buy a simple lunchbox. They are widely available, therefore easily replaceable, and 

sturdy enough to withstand rough players. For this latter reason, a box without clasp was 

chosen as well.  

After obtaining all parts, some bought and other received for free from Technobothnia 

(more under 4.4 Budget Management), the box was built. Further, several UV-reactive pens 

were ordered to assure the workability of at least one. When testing, only one was found 

to work as intended. The main testing values the team paid attention to, were the visibility 

under the UV light and non-visibility under sunlight, its ability to stick to the lid of the box 

while making sure it will not blur. With this pen, the code was added to the box, close to 

the UV bulb to ensure proper visibility.  

To grant the players a hint on how to connect the circuit, a drawing of the circuit was added 

to the box, as seen in Figure 37. Adding this hint was carefully considered. On one side the 

players would have to guess the connections and find them by pure luck, on the other, the 

team thought the game to be solved almost effortlessly with the drawing. After testing and 

seeing the way players interact with the game and possibilities of connecting they come up 

with, the team decided to add the drawing in black and white as users were mostly 

confused by the colours. It was printed on sticker paper and was stuck to the bottom of the 

box.  

 

Figure 37 UV-circuit Box underside 

 

Further, there was another sticker added, this time to the insides of the box. While testing, 

the team found, that the visible metal parts on the inside can get hot. To keep the risk of 

burns to a minimum and to warn players to caution, the writing is in big, bold letters, as 

seen in Figure 38. 
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Figure 38 UV-circuit Box insides with Caution Sticker 

 

The same issue as with the other puzzles, durability, arose in this puzzle. Focus lay on the 

UV light bulb as these are not as robust as LED ones. (Sood, 2016) It was agreed upon to 

use the UV light bulb even with the risk of them getting destroyed. Not only would the team 

have had to come up with a different idea to hide the code but also players would not have 

had a puzzle experience as compelling.  

Another idea that was brought up was also discarded in the name of durability. It was to 

scale down the circuit to a breadboard and use smaller cables. This would have looked 

more appealing and would have saved space in the box but would also have been at greater 

risk of getting destroyed if handled roughly.  

 

5.6 Console 

This puzzle was entirely created by this project team, as only the idea was provided by Hans 

Lindén, a NOVIA lecturer. After meeting Lindén the final idea was for users of the escape 

room box to first complete part of the code for the video game using a story, they can find 

included in the box, see Figures 39 and 40. 
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Figure 39 Story for Coding - Page one 

 

Figure 40 Story for Coding - Page two 
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Then, the team started the research into consoles. The team’s requirements for the console 

were that it must be easily programmable and uncomplicated to add a customised video 

game. The console itself must be replaceable in case of malfunction or breakage and it must 

be as impact and misuse resistant as possible. 

Considering the possibilities for coding, the platform and language for programming the 

videogame had to have enough documentation to allow a quick implementation on the 

console. It also had to allow changes to be made efficiently throughout the development 

process. Microsoft MakeCode Arcade was chosen for this purpose. (Microsoft, n.d.) 

The first option considered, a case in which the team could insert a Raspberry Pi with the 

video game file on it, was found. A Raspberry Pi (see Figure 41) is a board that contains all 

the basic components of a computer: memory card, processor, LAN and WIFI internet 

connection, USB ports for connecting peripherals, audio and video output and a power 

input. There are several models but for the console the simplest model, Raspberry Zero, 

works. It was not only most inexpensive option, but also the smallest to fit inside the case. 

(Raspberry Pi, n.d.) 

 

Figure 41 Raspberry Pi Zero 

 

It was thought to fit the Raspberry Pi Zero into the Retroflag GPi Case, see Figure 42. 

 

Figure 42 Retroflag GPi Case 
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This was the team’s favorite option, because its design would have fit smoothly in the 

escape room story and because it has removable batteries. This would have made a 

soldered connection to the hand-crank possible and therefore would have added another 

layer of difficulty for users. Due to the complexity of the coding, the team could not get the 

case to work with the coded game. 

As risks like this were expected by the team (see 4.3 Risk Management), two other consoles 

were ordered. One was the Retro MakeCode Arcade for Education, see Figure 43. It is a 

complete game console in which the video game (exported from MakeCode Arcade) can 

be inserted via USB.  

 

Figure 43 Retro MakeCode Arcade for Education 

 

Due to the console being made for children, it is more robust and more easily codable. It is 

directly linked to a game programming site, ensuring full compatibility. Further, it also 

needs less modifications to get the console to run, as there is no need to prepare and then 

insert a Raspberry Pi. (ELECFREAKS, n.d.) 

The last console ordered was the GameGo Handheld Console, see Figure 44. While being 

the cheapest option out of the three, the team found the console to not be visually 

appealing. Further, the game was too big and complex for the console. It kept running out 

of memory and then stopped working. 

 

Figure 44 GameGo Handheld Console 
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The team decided to use the second option, the Retro MakeCode Arcade for education.  

The players find the console ran out of battery. They then must connect it via an USB-cable 

to a hand-crank, see Figure 6.  

The game itself makes players run to find coins. If players kill enemies, more points can be 

collected. The team also designed an avatar for the game that looks like a scientist in a 

white laboratory coat. 

As described above, users must code the rest of the game using the written story and then 

play the game. Before testing, they had to reach 100 points while playing the game, which 

was only reachable if they followed the direction of the arrows added. Many players found 

that to be difficult, so the needed number of points was lowered to 90. It was not lowered 

more, as players can find an item in the game that is worth 50 points. The team did not 

want to make the game too easy for the players.  

Once users gain 100 points, the console hands them the code needed to progress to the 

next puzzle, the Toothed Wheel puzzle. 

 

5.7 Toothed Wheel 

The following puzzle was created by Eija Iivari, a lab analyst from VAMK. While awaiting 

answer from Ivari in mid-September, the team devised some possibilities on puzzle 

executions. These involved creating visual models (see Figure 45). The overall idea was to 

provide players with a base board and different sized toothed wheels they must align on 

the board correctly to find a code. One idea incorporated the individual wheels to be 

labelled with numbers. Once aligned on the board the code will be visible. Another played 

with different colours the players would have to align and calculations they would have to 

do in order to figure out the correct code.  

 

 

 

Figure 45 Team’s ideas for the Toothed Wheel Puzzle 
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Upon receiving message and the produced model from Iivari, the team decided to review 

all models to find the optimal choice. Iivari’s model consisted of a wooden base with six 

hooks the wheels can fit on. Two additional hooks were added. Furthermore, she provided 

models of the toothed wheels in different sizes, colours, and thicknesses. Her model did 

not include a hidden code though.  

 

Figure 46 Toothed Wheel Puzzle – Version one after Iivari 

 

After reviewing all model possibilities, the team decided to reach a compromise. The model 

that would be used going forward was a laser cut, plastic base plate with the exact number 

of hooks needed, attached. On the base are numbers and letters engraved. Further, the 

team added wholes and lines to the toothed wheels. If aligned in the correct order and 

place, the lines connect and the wholes lead to a code on the base plate. Additional ideas 

such as adding different codes to the wheels themselves were discontinued as to not make 

the game too difficult for the players, hence why the team also decided to only add few 

extra wheels in sizes way too big or small to be used on the board. 

Iivari did also provide the team with 3D models of the toothed wheels, however the team 

could not use them. They were received as 3D-printing stl files that could not be changed. 

The team then decided to create their own models via creo 7.0. These can then also be 

converted into stl files for additive manufacturing while retaining the original version for 

possible later changes. Furthermore, the base was created in creo 7.0. and Gravostyle 7. 

The latter program file was then used to cut and engrave the base onto an acrylic plastic 

sheet. Hooks for the wheels to fit on were drawn in creo 7.0, converted into a stl file, and 

3D-printed. They were then glued on the base. The team chose this time- and work- 

intensive method, as it gave the puzzle a shining finish and added value to the product. 

Further, engraving the numbers assured visibility and readability for the users (see Figure 

47). 
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Figure 47 Visible Numbers on Toothed Wheel Puzzle Base Board 

 

The wheels were printed in different colored PLA on the Ultimaker 3 and Ultimaker S3. The 

colors were black, grey and silver metallic and simply served design reasons. Further, PLA 

was used as it is strong, easy to use, and relatively cheap material. 

 

Figure 48 All Toothed Wheels included in Toothed Wheel Puzzle 

 

The idea by Josefin Stolpe to print the toothed wheels via metal additive manufacturing 

was declined after careful consideration by the team. It generally is more difficult and costly 

to use metal printing, as well as adding additional weight onto the finished box. The team 

decided to stick to PLA printing and ensure indestructability by making the wheels thicker 

and adding more infill into them (40%).  

 

The final version of the Toothed Wheel puzzle (see Figure 7) was not tested in the general 

testing, as the base board had not been laser cut at that time. In testing the original wooden 

base was used, see Figure 49. 
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Figure 49 Toothed Wheel Puzzle - Version two 

 

During testing there were no visible problems for the volunteers. Their main source of 

confusion was, that they did not align the engraved lines on the wheels properly, leading 

them to the wrong code. The team thereupon updated the descriptive texts and hints to 

push the players onto the right path. 

  

5.8 Ping Pong 

The following puzzle was created, just as the Technical Drawing puzzle, by Anders Skjäl. The 

team received a base board as well as six Ping Pong balls. The base was originally a glue 

stick holder he found in Technobothnia. The players have to fit as many balls as possible 

onto the base plate without touching.  

The team liked the idea and continued it by creating a 3D model of the base board for 

uncomplicated recreation of the puzzle in the future. The base was then remade via 

additive manufacturing, see Figure 8.    

To make the game a little more difficult for players, the team decided to add more Ping 

Pong balls. In testing it was seen that players were spending more time than expected on 

this puzzle due to the additional balls. It was the group’s call to keep these additional balls, 

as it also made hiding the code for the robotic arm easier, more under 5.11.  
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5.9 Cone Puzzle 

The last puzzle by Anders Skjäl is the Cone puzzle. Skjäl supplied the team with a model of 

a cylinder, glued to a cone and a file with possible shapes for the cylinder surface. As the 

model was broken and in sight of further replication of the game, a 3D model was created, 

see Figure 50. The team created the real-life model as one 3D model of the cylinder 

attached to the cone. Two models would have made it more difficult to fit the parts 

together properly and would have created more work for the project team, as gluing would 

have had to be done. This would also have made the model less durable.  

 

 

Figure 50 3D-model of Cone 

 

The 3D model was then brought to life via additive manufacturing, see Figure 9. The original 

plan of using a 3D-printer with a robotic arm to avoid supporting structures had to be 

discontinued as the team could not get in contact with the responsible person for these 

types of printers at Technobothnia. Instead, the cone was printed with a regular 3D printer 

and the leftovers of the supporting structures sanded down.  

After the model was recreated, the surface shapes file was adjusted, as it was not possible 

to get exact measurements off the original model. The file was then reprinted.  

During testing, the team found that the players had little to no difficulties finding the 

correct shape from the papers. The problem they faced was the correct way of typing the 

code into the app. The cone shapes were numbered with brackets, for example (1). To 

present players a hint without giving away the code too easily, the team decided to update 

the numbering to include different symbols, such as #0# or =1=, see Appendix 12. 
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5.10 Invisible Ink 

Another puzzle concerning invisibility is the Invisible Ink puzzle. This puzzle was created in 

parts by Eija Iivari. The team received all necessary parts such as the Phenolphthalein 1% 

(Invisible Ink) or the Sodium carbonate (Solution) from Iivari. For the puzzle, the group 

tested the functionality of the supplies and the chemical components, as well as starting 

testing rounds to ensure longevity of the invisible ink. The ink was tested after one week, 

2 weeks, 1 month, 1,5 months and 2 months and kept on being visible.  

In the box, several papers are added, as well as the book ‘MAOL-taulukot’. The team’s 

supervisor Stolpe got the team a copy to include in the box. To the book, notes were added 

that can help players figure out the amounts needed for the solution they must mix. The 

simpler way for the players to figure out the correct mixtures is by looking at the included 

spoon and flask. On there the correct measurements are marked. In testing, the team 

found that some teams were rather nervous of mixing the substances, others were the 

complete opposite, mixing without measurements. This was also partly due to the papers 

added in the box. 

The added papers include a code in the three languages Finnish, Swedish, and English as 

well as possible keys for the code. Further, many additional papers that are not necessary 

for the game were added, such as translations for chemistry-related words. During testing, 

users exclaimed that these papers were considerably confusing, leading groups to not do 

the puzzle as planned, described above. The team decided then to scale down the number 

of papers provided with the game. All added papers can be found in Appendix 13. 

Next to the papers, players get the mentioned ingredients for the mixture. The difficulty 

here is, that the powder is trapped in a maze box that players must open first. Also, the 

water needed is not included directly with the game but is added to the backpack. In 

testing, players were able to quickly conduct that they must need the water, so no 

additional hints were necessary. 

In the beginning, it was planned to have several maze boxes included in the game. This idea 

was discontinued, as it would not have added more value or learning effect to the game 

and would have rather discouraged players. The team decided to include two maze boxes, 

one for the Sodium carbonate and one for the robotic arm clue, more under 5.11. 

The spray bottle in Figure 10 was labeled with a code that helps calculate the volumes for 

the solution mixture. Further, an attention label was added. The same was added to the 

bottle in the maze box. On this bottle, a note to not digest the contents was added after 

testing. Testing also revealed that players need a utensil to stir the mixture. Therefore, a 

pipette was added to the puzzle. 

 



58 
 

5.11 Robotic Arm 

In the beginning, the group experienced communication problems with the creator of this 

puzzle, Mika Billing, a lecturer from VAMK. This led to receiving the needed 3D model of 

the robotic arm late in the project and made the team decide to push back the puzzle to 

mid-November. After receiving the models, they had to be adjusted for the escape room 

purposes. This meant adding the symbols for the hidden codes, more on that later. 

Originally, the team wanted to provide the users with the separate parts so that they have 

to build the arm themselves. This would have meant to also change the length of one of 

the arms to make the correct assembly unmistakable. Not only to safe the players some 

time, but also to not have to change the models, the team decided to provide the players 

with the ready-built robotic arm. To add another layer to the design of the arm, the name 

Technobothnia was added to one of the arms. 

Players will get the arm from a safe box, see Figure 51. The code for the box, they will get 

provided from the app, when they have progressed in the app far enough.  

 

 

Figure 51 Safe Box foe Robotic Arm 

 

 

The added symbols are as follows: 

On the base of the arm the numbers 101100 are engraved. These lead the player to console 

game. It this game, a second paper is included. The paper, see Figure 50, is a game cheat 

code and, if performed in the game, will display a screen with the code. The code, as with 

all codes for the robotic arm puzzle, is the value for the scales on the arm. In testing, it was 

visible that some of the wording of the paper confused the players, so it was changed 

slightly. 
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Figure 52 Cheat Code Paper from Console Puzzle 

 

The next part of the robotic arm leads players to the Ping Pong puzzle, where they find the 

scale value on one of the balls.  

 

 

Figure 53 Hidden Code in Ping Pong Puzzle 
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On the first long arm part, one can find a lightning bolt. The same symbol can be seen in 

the lid of the UV-circuit puzzle, see Figure 36.  

The second long arm is connected to the toothed wheel puzzle and the code is visible on 

the underside of the baseboard. 

 

Figure 54 Hidden Code on Toothed Wheel Puzzle Base 

 

The last hidden code is in the invisible ink puzzle in the little maze box. When players spray 

the mixed solution on the little paper from the box, the code will appear.  

 

Figure 55 Hidden Code in Invisible Ink Puzzle 

 

As this code is more difficult to find, compared to the others, it was added to the scale 

that does not necessarily have to be adjusted to find the answer. 

The arms then were created via additive manufacturing. The arms were printed in metallic 

silver, the base in black and the pen holder in gold. The players must find the printed golden 

pen in the pencil case and screw it into the pen holder. 
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Figure 56 Finished Robotic Arm and Pen 

 

To find the last code, the users must adjust the arms according to the codes they found in 

the other puzzles and fit the arm correctly onto a base board. It was thought to create the 

base out of wood but to make the puzzle look cleaner and more finished, the base was laser 

cut into an acrylic plastic sheet. To allow players a hint on how to fit the arm onto the base 

board, a moon symbol was added to the base plate, see Figure 57, and to the base part of 

the arm. 

 

 

Figure 57 Moon Symbol on Base Plate 
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6 Conclusion 

This paper focused on the execution of the Technobothnia Escape Room Box while 

integrating feedback from testing rounds. Reflecting upon that, the team is confident to 

have delivered solid results. The box was finished, with all parts of the box completed, and 

testing rounds started.  

Possible ways of continuation for the project are to go more in depth with testing and focus 

more on possibilities to reduce the playing time. Further, different versions of the escape 

room could be produced, that focus on varying user groups and ages. There could be a 

version for engineering students, different school children age groups, and a shorter 

version for business collaborators of Technobothnia. Also, the puzzles, for example the 

secret codes for the Invisible Ink puzzle, and the app must be translated into Finnish and 

Swedish to open up the range of users to the broader mass. 

The puzzles themselves could also be continued. The console game, for example, could 

have a better visual finish. A future team could stop using public access sprites, and instead 

work with personal sprites that give the puzzle more cohesion with the rest of the game 

and relation to Technobothnia. Another game that could be updated and rethought is the 

robotic arm. Although its base board is functional, it presented some problems with the 

placement of the arm not being accurate. To combat this, grooves could be added to the 

board so that the base fits perfectly and the moon could be laser cut out of the board to 

make looking through possible, and therefore more exact placement on the board.  

Finally, some aspects of the webapp could also be upgraded. Apart from the 

implementation of a dedicated server already mentioned above, sounds and animations 

could be implemented in the application to improve the immersion and experience of its 

players. 
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Appendix 3 Gantt-Chart new 
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Appendix 5 Testing Notes 

Testing Group 1 
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Appendix 6 Working Times 

Ebert 
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Appendix 7 Surveys 
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Appendix 8 App Screens 
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Appendix 9 Items Escape Room Box  

Box 

1x Suitcase with puzzles in suitcase organisers 

1x Backpack 

1x Android Tablet 10’’ 

1x Safe Box  

1x Bottle of water 

1x Pencil case with pens, ruler, and pen for robotic arm 

1x Screwdriver 

1x Folder with notes 

1x Maol-taulukot 

 

Technical Drawing Puzzle: 

1x Torn paper 

 

UV-Circit: 

1x box with holes, circuit and UV-light 

Several cables 

 

Console: 

1x Hand crank generator 

1x Video game console 

1x Cable 

2x Papers 

 

Toothed Wheel Puzzle: 

12x Gears of different sizes 

1x Base with hooks 

 

Ping Pong Puzzle: 

12x Ping Pong Balls 

1x Base plate 

 

Cone Puzzle: 

1x Paper with figures 

1x 3D model of the figure 

 

Invisible Ink: 

2x Maze boxes   

1x Sodium carbonate 

1x Spray Bottle 

1x Spoon 
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1x Pipette 

Several scientific papers 

 

Robotic Arm: 

1x Base  

1x Built robotic Arm   

 

Appendix 10 Player Instructions 
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Appendix 12 Cone Surface Area Outlines 

Is printed on A3 paper 
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Appendix 13 Papers Invisible Ink 

Code English 

 

Other papers such as keys and molar masses: 
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