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ABSTRACT

In recent years, the concept of gamification, and escape rooms (ER) as one of its methods, has become 
very popular. ER has been shown to be widely applicable for numerous target groups and contexts. This 
chapter presents explorative testing of two different ER contexts that have rarely been reported in the 
literature so far: one for needs analysis in a business setting (n = 21) and one as a tool for science com-
munication in society (n = 63). Participants evaluated the ER with a 5-point Likert rating scale question-
naire (containing 12 respectively 11 items). The results confirm the entertaining nature of the method 
and show that the ER succeeded in raising awareness of the respective topics. Comparing the rooms 
provided valuable findings regarding different fields of application. It offers insights into developing this 
innovative method and conceptualizing future ER. Further implications and limitations are discussed.
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INTRODUCTION

Engaging and motivating (young) children to learn by using games is a common method that has been 
practiced around the globe (Borrego et al., 2017, p. 164). Lately, the idea of play in different settings 
has become a very popular way of encouraging active engagement with a given topic for adults as well. 
In this vein, the concept of gamification seems promising and effective. The introduction of cooperative 
learning situations in a game-like manner, for instance, for educational purposes, can be advantageous 
since the learner is thus given an active and more constructive role. The intrinsic reward system can be 
activated through curiosity or ambition without the component of the extrinsic compensation (Deci et 
al., 2001). In the following, the potential of the gamification approach will be analyzed regarding the 
specific example of Escape Rooms or Escape Games, which have become popular in recent years. This 
book chapter presents the explorative testing of two different Escape Rooms and their potentials in dif-
ferent institutions, settings, and from different disciplinary perspectives: a room in a business context as 
an initiation to a needs analysis and a STEM room as a tool for science communication in society. On 
the basis of these two pilot studies, the pursuit of both the common and specific purposes of the different 
Escape Rooms will be discussed comparatively.

BACKGROUND

Escape Games seem to have a versatile range of uses – not only linked to spare time activities. Diverse 
target groups, different (learning) goals and various forms of application are imaginable. The origin of 
Escape Games can be traced back to the year 2008. The Japanese entrepreneur Takao Kato once filled 
clubs and bars with hidden objects, riddles, messages, and codes. In these role models of modern Escape 
Games called “Riaru Dasshutsu Ge–mu (Real Escape Game)”, a group of individuals had to escape the 
room by not only answering questions within a given timeframe, “but identifying them in the first place” 
(Corkill, 2009, para. 7).

These kinds of games have gained more and more popularity. One widespread definition of Escape 
Games – or Escape Rooms – is by Nicholson (2016). According to his understanding, they focus on 
solving riddles and require accomplishment of challenges in collaboration with other people under time 
pressure to complete a task successfully, like escaping the room (Nicholson, 2016, p. 1). During these 
“ludic activities” (Borrego et al., 2017, p. 162), a team works towards a joint goal. An alternative name 
could be “live-action adventure” (Nicholson, 2016, p. 1), because the term “escape” may be mislead-
ing, since the confinement or the getaway is often not a main characteristic of these games (Nicholson, 
2016, p. 18).

Bakhsheshi (2019) points out that Escape Games can cover a wide range of different topics. Common 
to all variations is that players are supposed to become a part of a story and forget the real world while 
playing. This process offers considerable potential for using Escape Games in the educational context. 
“The learner then immersed in the context is ready to learn in the stream of practice and have the courage 
to get involved in the action, try to overcome the obstacles, and face the consequences, either positive 
or negative” (Bakhsheshi, 2019, p. 2). These Educational Escape Rooms are the latest trend to motivate 
learners (Borrego et al., 2017, p. 164). Therefore, Escape Rooms are also Serious Games, which can be 
designed to reach a specific educational objective rather than to have fun (Abt, 1987, p. 9). Compared 
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to commercial Escape Rooms, the goal of educational ones “may not be to escape, but to understand 
and solve a problem” (Nicholson & Cable, 2021, p. 5).

In recent years, Educational Escape Games have been applied in various contexts to support enthusiasm 
as well as students’ motivation and learning processes (Borrego et al., 2017, p. 164; Parra-González et 
al., 2020, p. 1). Hence, learners are able to engage deeper with the didactic content (Clark et al., 2017, p. 
84). A visit can also be linked to an aim of shifting attitudes towards a specific topic (Glavaš & Staščik, 
2017, p. 282).

Apart from achieving a concrete learning goal or the mediation of knowledge, other competences can 
be supported, for example, working in a team or communicating. Furthermore, riddles and task designs 
can offer the possibility to gain new competences, like decoding or translation skills (Nicholson, 2016, 
p. 16). Therefore, Escape Games own “the potential to be used both in serious gaming and as a serious 
game” (Bakhsheshi, 2019, p. 1). The concept of gamification can thus be accentuated within a learning 
process, which – in general – includes no playful context (López-Belmonte et al., 2020, p. 2). Gamifi-
cation can thus be understood as the addition of gaming elements to non-game situations (Deterding et 
al., 2011, p. 10). Incentives often take the form of points, levels or rewards and are perceived to be more 
effective than just one final reward: “gamification uses this principle to promote short-term engagement 
with a long-term process” (Betts, 2013, p. 188). However, unlike in other examples of gamification, the 
“rewards” in Escape Games consist in the players approaching – and finally achieving – the learning/
story goal by solving various riddles or problems step by step. Individual and innovative answers and 
procedures support the process of the critical thinking rather than extrinsic motivation (Nicholson & 
Cable, 2021, p. 5).

COMPARING THE USAGE OF TWO ESCAPE ROOMS IN DIFFERENT SETTINGS

Using an Escape Room for Needs Analysis in a Business Setting

A detailed and realistic determination of the specific needs of small and medium-sized enterprises (SMEs) 
represents one of the most difficult but at the same time one of the most important steps for successful 
consulting. It contributes to the development of a sustainable adaptation of the business model towards 
a model incorporating the assessed requirements (Riedel, 2006, pp. 115–116).

In general, a needs analysis targets clarification of the discrepancy between a desired and a current 
state. It focuses on deficiencies and problems in the areas of education, support, and organizational 
development. The analysis is carried out in relation to an institution (e.g., company), to an activity as 
well as on an individual level (Becker, 2013, pp. 825–826). The needs analysis of the Escape Room 
to be described concentrates on knowledge and attitudes of the workforce. Apart from purely factual 
knowledge, it focuses on experiential and implicit knowledge. In addition, a needs analysis is intended 
to identify previously unmentioned and critical issues such as reservations, difficulties, and obstacles. 
The causes of these can be personal (lack of qualifications or motivation) or structural (need for orga-
nizational development) (Becker, 2013, pp. 826–827).

The selection of a suitable method for a needs analysis can ultimately determine the quality and 
validity of the data. Quantitative questionnaires are commonly used, although qualitative instruments 
of data collection are employed as well (Riedel, 2006, pp. 115–116). However, a methodological weak-
ness both instruments can do little about is a partial confounding of the collected data due to biased 
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response behavior (Häder & Kühne, 2009, pp. 175–176). Respondents’ answers do not always refer to 
their actual subjective perception, but – depending on the social relevance of the respective topic – to 
a socially desirable and adapted behavior (Döring & Bortz, 2016, p. 437). The latter can lead to devia-
tions in the understanding of individual fields of action, so the objective should be to minimize precisely 
these response tendencies.

Previous literature shows that a rather sterile setting with little emotional activation leads to less 
engagement and motivation, and – importantly – to higher social desirability (Holden, 2010). Hence, 
an atmosphere should be created that is both free of anxiety and motivating, thus encouraging the par-
ticipants to express their opinions. This should also prevent respondents from answering superficially. 
Comprehensive analysis and the identification of needs as a result are the basis for ascertaining a realistic 
picture of the status quo. For this purpose, an emotionally charged Escape Room seems to be a promising 
approach; its playful component might lead the participants into an affective instead of a purely cogni-
tive state of experience (Clark et al., 2016, p. 86). In addition, an innovative learning context enables 
participants to use different strategies and think out-of-the-box (Clarke et al., 2017). Creative problem-
solving abilities are thus fostered (Patrício et al., 2020, p. 152).

To identify the real situation in a company, the project Education 4.0 for SMEs includes an Escape 
Room in the area of knowledge management in its needs analysis. The project focuses on knowledge 
transfer in connection with digital learning within a company. The knowledge transfer addressed in the 
business Escape Room is the one between different co-workers and departments within a company. 
Identifying existing knowledge as well as making it visible and usable is one of the goals of knowledge 
transfer in companies (Minbaeva et al., 2003, p. 587) and thus a main priority of the project. A meaning-
ful and clear knowledge base, above all one that is actually used, is crucial in today’s world. However, in 
most cases, there is no structured and thus efficient knowledge exchange; the search for information is 
time-consuming and there are only a few strategies and technologies for knowledge documentation, which 
often results in a loss of knowledge (e.g., Gold et al., 2001; KYOCERA Document Solutions, 2018).

The presented Escape Room introduces a needs analysis concerning knowledge management in com-
panies and pursues several objectives. One of the main goals is to raise awareness for the importance of 
appropriate knowledge transfer within the company. This includes the understanding of knowing what 
one knows, the articulation as well as the transparent and comprehensible documentation of the knowl-
edge in question. Learning more about the current difficulties in knowledge transfer and the status quo 
in the respective enterprise represents a further goal. Finally, the workforce should be encouraged to talk 
openly and freely about the experiences they are facing in their everyday working lives.

Requirements for the Business Context Escape Room

With regard to the objectives of the needs analysis, several requirements must be taken into account. In 
general, the participant groups consist of six to eight employees, who are chosen by the management 
according to specific criteria. Their background should provide the broadest possible insight into the 
workforce and therefore be as heterogeneous as possible, for example, in terms of department, length 
of service, hierarchical level, training, gender, and full-time or part-time employment. In addition, the 
playing time and the difficulty of the riddles need to be individually adjustable.

Since the Escape Room serves as an introduction to the needs analysis on the topic of knowledge 
transfer and both are integrated into a so-called practical taster day, the planned time for the entire part 
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is one hour. Therefore, the playing time should not exceed 20 to 25 minutes. Correspondingly, control 
of the game from outside must be possible.

Furthermore, the Escape Room should be mobile and quick to set up, as it is played directly on site 
in the company. In addition, it has to be easy to adapt to the spatial conditions there. After all, a real 
working atmosphere is to be created in the Escape Room. Familiar problems and situations are supposed 
to help participants to talk honestly about the actual situation in their companies. Riddles resembling 
tasks in everyday work situations are also planned to support this open exchange.

Structure of the Escape Room in the Business Context

The storyline of the Escape Room revolves around a fictional medium-sized company named “DEM-
MIC”. The Escape Room takes place in a business setting right after a call from a customer complaining 
about a missing order. Now, the participants have to retrieve and forward it to the production department.

The story of the Escape Room serves as a worst-case scenario for internal knowledge management, 
since there is no coherent documentation of the work processes by their fictional colleagues and no use 
of common company standards such as using file servers. Additionally, the players find themselves in a 
cluttered working environment full of unnecessary items, like non-work-related magazines. Finally, most 
of the documents that can be found on the laptops of the Escape Room are outdated or even incorrect.

In total, there are six riddles with the option of a seventh, depending on how much time has already 
elapsed. The detailed structure of the Escape Room as well as the riddles and items which are needed 
to retrieve the missing order are shown in Figure 1. Various (hidden) clues that are found in the office 
setting unlock different laptops (riddles 1 to 4). These help the participants to get pieces of information 
which are relevant to find the lost order (riddle 5) and to subsequently solve the final riddle 7. After 
calling the production department (riddle 7), the participants have solved the problem and thus success-
fully completed the Escape Room.

In addition to the riddles, there are false clues hidden throughout the Escape Room in order to mislead 
the players and let them experience a feeling of frustration about unstructured knowledge management. 
Moreover, incorporating aberrations is also a common feature in commercial Escape Rooms (Nicholson, 
2016, p. 15).

A gamemaster is aware of the participants’ progress and can intervene from outside whenever needed. 
Hints are only provided via a smartphone the participants are handed in the beginning, so that they can 
immerse in the situation in the best way possible. An optional riddle (riddle 6) was introduced to control 
the playing time. Beyond that, depending on the progress of the players, the gamemaster can give more 
or less specific hints.

Pretest and Execution

Before the implementation in the pilot companies, the Escape Room was pretested twice. This helped 
to assess the time needed and difficulty of the riddles. The participants were able to achieve the story 
goal without external support within around 30 minutes. However, at one point, the test subjects had 
difficulties solving a puzzle, because they did not recognize some clues as such. This showed that some 
additional instruction was necessary. Due to individual on site conditions, for the actual execution it is 
important to explain exactly which items belong to the game and which do not.
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In order to utilize the potentials of the gamification approach for the purpose of a needs analysis, it is 
reasonable to integrate it into a multi-level procedure. This combines different methods for the present 
purpose. The needs analysis starts with a guideline-based interview with the executive level to identify 
starting points (step 1). Based on these first results, one or two practical taster day(s) are individually 
organized for each company. They consist of several workshops including a needs analysis. The Escape 
Room serves as an introduction for said analysis on the topic of knowledge transfer. After the completed 
Escape Room, the participants can express their feedback. They are especially invited to consider in what 

Figure 1. Riddle flow chart of the Escape Room in the business context (inspired by Borrego et al., 2017)
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way the game experience reflects in their everyday work. In addition, an interactive presentation on the 
topic of knowledge transfer combines individual questions, e.g., which tools are used for exchanging 
knowledge in the company and how much time is spent every day searching for information (step 2). 
Finally, the entire offer of the practice day is evaluated by the participants (step 3) using a self-designed 
questionnaire with a 5-point Likert rating scale (containing 12 items, ranging from 1 = “fully agree” to 
5 = “totally disagree”). The overall evaluation at the end of the taster day gives the participants another 
opportunity to assess the different workshops by writing down their three favorite and least favorite 
experiences respectively (step 4).

Results

In this section, firstly, the answers of the questionnaire which refer specifically to the Escape Room are 
focused. Secondly, these are enriched by the reflection of the participants and, thirdly, the notes from the 
overall evaluation of the practice day. The pilot study presented in the following is based on the evalua-
tion of three groups in two pilot enterprises with n = 21 participants altogether, of whom 19.1% defined 
as women (mage = 25–44) and 71.4% as men (mage = 35–54). In the following, the two categories “fully 
agree” and “agree” as well as “disagree” and “totally disagree” are accumulated.

A very high proportion of 95.2% of participants had not visited an Escape Room before – neither in 
their spare time nor professionally (M = 4.6, SD = 1.20). At the same time, almost everyone (95.2%; M 
= 1.3, SD = 0.56) agreed that the method was enjoyable. The design of the Escape Room was also well 
received by the players: they found both the number (81.0%; M = 1.7, SD = 0.79) and the difficulty 
(85.7%; M = 1.7, SD = 1.01) of the riddles appropriate. A large proportion of 66.7% (M = 3.8, SD = 
1.14) was also satisfied with the amount of information provided in advance.

The assessment of the Escape Room exhibited promising results concerning the applicability of 
Escape Room as a method, too. For instance, a majority of 80.9% (M = 1.9, SD = 0.77) of the partici-
pants claimed that the Escape Room supported them to think about knowledge management in their 
everyday working lives. 76.2% (M = 1.9, SD = 0.77) acknowledged the practical relevance of the topic 
of knowledge transfer. Furthermore, 81.0% (M = 1.8, SD = 0.75) considered the method to be helpful 
for a better understanding of the subject of knowledge transfer.

The positive atmosphere experienced in the Escape Room seems to be helpful for a needs analysis 
in which the participants speak openly about their professional concerns and desires. In this context, a 
feedback discussion carried out directly after the experience of the Escape Room revealed first qualita-
tive insights, for example, about the meaning of teamwork or specific routines of knowledge manage-
ment in the respective company. Discussion of the latter showed that participants addressed the issue of 
knowledge management in an open way. They used the scenario for a reflection of individual and team 
routines, also mentioning critical cases like situations in which their knowledge management did not 
work as planned. In this respect, they for instance admitted that some parts of the displayed worst-case 
scenario seemed familiar and revealed their own routines despite the presence of an executive in one 
case. The issue of teamwork was mentioned by a participating employee without being prompted. The 
person explicitly claimed that they could not have solved the Escape Room without their colleagues. 
The interpretation of this remark touches upon the heterogeneous background of the participants, who 
are dependent on each other’s expertise and profit from working as a team.

Apart from these content-related results which will be taken up in the comparative discussion below 
considering the usability of Escape Rooms for their specific purposes, the feedback also brought to light 
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specific comments on the story. According to a sales representative, the logical structure of the scenario 
would not work in their company as it does not consider the regular chronology of the sales department. 
Comments like this are important clues for the future use and development of the Escape Room.

The overall impression of the Escape Room can also be concluded from statements in the evalua-
tion of the whole practical taster day. The assessment includes an anonymous collection of positive and 
negative aspects of the day in terms of short, written statements. In this context, the method was specifi-
cally mentioned as an entertaining part of the program. Also, more generally, the participants praised 
the whole day for its “agreeable atmosphere” and the welcome change between sessions that provided 
more input and rather active parts. In this respect, one result also specifically judged the Escape Room 
as better than its subsequent theoretical counterpart with input on knowledge management.

Using an Escape Room as a Tool for Science Communication in Society

In recent years, knowledge transfer has started to play an increasingly important role. In the context of 
universities, the focus has shifted from information and technology transfer – which ideally should result 
in an application, a product, or a unique process (Siegel et al., 2003, p. 119) – to the so called Third 
Mission. This highlights the social function and responsibility to generate, reflect, collect, and present 
knowledge besides the two central duties of teaching and researching (Bayerische Staatsregierung, 2020).

The presentation of knowledge can – among other things – occur in different kinds of science commu-
nication. The goal is to distribute scientific knowledge and knowledge about science in society – therefore 
the term science transfer may seem more reasonable than knowledge transfer (Wodke, 2020) to accentuate 
the difference to the transfer focused on in the business Escape Room. Depending on the target group, the 
content and its complexity, various forms of communication are possible (Hochschulrektorenkonferenz, 
2013, p. 31). Applying the paradigm of Public Understanding of Science (PUS), a knowledge deficit in 
society needs to be compensated so that scientific facts and processes can be understood. Knowledge 
should be presented in an understandable way (Bauer, 2017, p. 26; Bubela et al., 2009, p. 515). In this 
context, one fundamental component is the concept of Public Awareness of Science (PAS) which aims 
at promoting awareness and positive attitudes towards science (Burns et al., 2003, pp. 187–190).

However, the idea of this deficit approach is gradually neglected. Instead, science events are devel-
oped to allow for scientific staff and society to communicate and exchange knowledge on equal terms 
(Fähnrich, 2017, pp. 166–167). Science communication that uses events to promote science is called 
“Scientainment” (Science + Entertainment). Here, science is introduced in an entertaining way but this 
implies that scientific topics can only be treated superficially. During a Scienceperience event (Science 
+ Experience), visitors gain first-hand insights into scientific work (Schreiber, 2012, pp. 108–109). The 
integration of narration or storytelling can serve as an easy access to convey the significance of scientific 
topics (Dahlstrom, 2014, p. 13618).

Lewenstein (2011, p. 820) shows that entertainment media, like movies or games, have already gained 
a permanent place in the field of science communication. A subcategory of games are Escape Games 
which can be operated as Scientainment or even Scienceperience events to create an introduction as well 
as to develop an understanding or attitude towards a specific scientific topic in a playful, interesting, 
and descriptive way.



82

The Use of Escape Rooms in Society and Business Environments
 

Requirements and First Decisions for the STEM Escape Room

The point of origin for addressing the field of science communication in the ensuing study is the project 
WiR, which deals with knowledge transfer into society around Industry 4.0, digitalization, technology, 
science, and research. The project aims at designing, implementing, and evaluating various formats of 
science communication and knowledge transfer for society. In this context, the paradigm of gamification 
is of great interest to provide low-threshold and intelligible access to science and especially to STEM 
(Science, Technology, Engineering, Mathematics), not only because student performance in STEM-
related subjects has been dropping steadily in recent years (acatech, 2020, p. 3). It is essential to deepen 
the understanding and appreciation of STEM to secure skilled labor in the future. With these ideas in 
mind, it was decided to create a STEM Escape Room to increase the awareness of this issue but also to 
test the idea of gamification in science communication. Due to the entertaining nature, which presents a 
short introduction to selected STEM topics and as participants actively experience scientific methods like 
experiments, the presented Escape Room can be classified as both Scientainment and Scienceperience.

The target group generally consists of the society, including different age groups (from children to 
elderly people) as the main variable, while other dimensions like gender or educational background are 
also considered. The Escape Room is designed to be part of a social program during different events 
or as a school lesson. Regarding this requirement, the Escape Room must be mobile with the option of 
transportation, quick setup, resetting, and removal. Hence, the set time limit per group (with about six to 
eight people) should not exceed 30 minutes. Due to these various determining factors, an open puzzle-
structure allows the participants of a group to work on the riddles simultaneously, while still having to 
communicate and collaborate to solve the tasks (Nicholson, 2016, p. 9). Since the background and previous 
knowledge of the visitors are unknown and it is assumed that many of them have not perceived STEM 
subjects consciously, the (scientific learning) goal of the STEM Escape Room is to generate awareness 
of STEM in daily life, the scientific explanation for these phenomena, and why these subjects and the 
knowledge they convey are relevant.

The structure of the STEM Escape Room

The story goal depends on the setting, which can vary according to the target group. Adults, for ex-
ample, will find themselves in an office needing to help a supervisor to unlock a tablet computer for a 
presentation, pupils must help the teacher to regain access to the digitalized school marks. This task can 
be solved with a code. The needed four digits are obtained by solving four riddles (one exemplary for 
each STEM area) and arranging them in the correct order. The code is the solution to the meta-puzzle 
of the open-puzzle structure. The gamemaster – in the role of the person requiring the code – provides 
hints if necessary.

The setting can be designed as an open-plan office or a study room. There are six areas decorated 
with books, pencils, cups, and notes, simulating someone’s workspace or study. The four STEM riddles 
as well as the items and pieces of information which are necessary to solve the puzzles are distributed 
across the room. Posters, postcards, bookmarks, written notes, and other items indicate which of the 
STEM subjects is addressed, provide a scientific explanation for the experienced phenomenon, and lead 
to the solution of the riddle.
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The riddle flow chart (Figure 2) depicts how the riddles, indications, and items are connected to each 
other, how they merge to the meta-puzzle, and finally the story goal – breaking out of the room is not 
part of the intended tasks.

Pretest and Execution

The STEM Escape Room has been conducted four times. Before the actual execution, the STEM Escape 
Room was pretested with six people. The focus of the pretest was to specifically evaluate the time taken, 
the perceived difficulty of the riddles, and thoughts about the setting. The group needed 27 minutes, which 
was within the intended time frame. Nothing was considered too difficult or too easy. Some scribbles 
and doodles which were implemented to foster the atmosphere distracted from the actual solution of the 
puzzles. The pre-test mainly revealed a problem with the sorting of the four digits into the correct order 
at the meta-puzzle. As a solution, it was decided to use less distractive elements and add a special lock 
screen on the tablet with four placeholders hovering over the term STEM.

Figure 2. Riddle flow chart of the STEM Escape Room (inspired by Borrego et al., 2017)
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The first execution took place during a presentation of a brochure of STEM offers and activities in 
the region. From the 60 to 70 guests – mainly from politics, the educational sector or other interested 
individuals aged over 18 years – four groups were planned to attend the STEM Escape Room in the 
two-hour frame of the social program. However, interest in this activity was so overwhelming that the 
mentoring staff had to allocate designated time slots and even turn visitors down. In the end, five groups 
were able to experience the game. The average time was 22 minutes, a spoken hint by the gamemaster 
was necessary six times. Even with the adjustment after the pretest, only one group was able to sort the 
digits of the code by themselves. Due to the lack of time, merely observations and random conversa-
tions were conducted. The staff received a lot of positive feedback, particularly from people who had 
not visited an Escape Game before. They reported that they felt motivated to try this type of science 
communication instrument and expected more usage of it in the educational sector – not only in the 
STEM area, but “especially as an introduction, repetition or application of new or/and already learnt 
substances” (Thurner-Irmler & Menner, 2020, p. 112). Guests with experience in commercial Escape 
Rooms specifically criticized the open-puzzle structure and the small amount of time. The learning goal 
was accomplished by every respondent.

The second execution was conducted after an award ceremony of a contest for different schools and 
age groups. 120 pupils attended the event, almost half of them (n = 53) joined the Escape Room in eight 
groups (25 female, 23 male, 0 diverse, 5 no statement). In total, 34 of the participants visited a gram-
mar school, 16 a secondary school (3 no statement). The average age was 15.8 years (5 no statement). 
There were no noteworthy incidents, and only one group was able to solve the meta riddle on their own.

The third and fourth performance took place at a local grammar school. Six male pupils from a 
practical course in physics aged between 16 and 18 years attended the STEM-Escape Room, followed 
by four teachers and trainee teachers from STEM subjects (3 male, 1 female). The pupils did not need 
any hints from the gamemaster, the teachers only asked for one clue about the scientific experiment.

Results of the survey

There is no quantitative data available for the first execution of the STEM Escape Game. During the other 
three performances, in total n = 63 people voluntarily filled out a self-designed, printed questionnaire 
with a total of 16 items (not including questions about demographic data), which could be answered on 
a 5-point Likert rating scale (11 items ranging from 1 = “fully agree” to 5 = “totally disagree”) and open 
questions (5 items). In these answers, favorable and adverse points could be added.

A total of 54.0% of the respondents specified that they had not visited an Escape Room before, 22.2% 
had experienced one once, 13.3% two or three times (n1 = 57). The statement that they enjoyed (or en-
joyed very much) the visit was confirmed by 84.2%. Only 3.2% were not pleased with the experience 
(M = 1.9, SD = 0.73). Similar results were noted for the item “I had fun in the STEM Escape Room”, 
with 84.1% agreeing (or fully agreeing). 12.7% were not committed while 1.6% disagreed (M = 1.8, SD 
= 0.74, n2 = 62). The collaboration of the team was perceived positively by 77.8%, neutrally by 15.9% 
and negatively by 4.8% (M = 1.9, SD = 0.9, n3 = 62). 76.2% confirmed that they were able to take part 
actively in the solution processes of the riddles. However, 8% claimed that they could not participate 
in these actions (M = 2.0, SD = 0.97, n3 = 62). About 90.5% agreed or agreed totally that illustrative 
experiments supported the understanding of the respective scientific topics or theories. Only 9.5% rated 
this item neutrally (M = 1.7, SD = 0.65). The addressed scientific topics in the STEM Escape Room 
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were perceived as being important or very important by 63.5%. 31.7% adopted a neutral position while 
3.2% disagreed (M = 2.1, SD = 0.84, n3 = 62).

The visitors were also asked about other conceivable topics for future Escape Rooms. The subject 
mentioned most often was physics (five times, three of which stemmed from the pupils from the practical 
course), followed by general knowledge (four mentions), language and biology (three mentions each), 
and technologies (two mentions). Topics like computer programming, music, history, chemistry, and 
environment were mentioned individually.

In the open questions part of the survey, the guests were asked what specifically appealed to them 
during their experience (Table 1). It was possible to refer to more than one element, so overall 48 aspects 
were mentioned. The scientific experiment as well as the number of topics and riddles in the scheduled 
time frame were mentioned eight times. The other experiments (engineering, technology, mathematics) 
also gained between two and six votes. The collaboration with other people was perceived as highly 
positive, as was gaining practical experience and the method of searching and finding things to complete 
understandable tasks.

Six people stated that they had not missed anything during their stay in the STEM Escape Room. 
However, five people criticized the independency of the riddles which resulted from the open-puzzle 
structure. Other mentions like the lack of more than one room or the small number of riddles are also 
linked to the conditions and embedding of the Escape Game.

COMPARATIVE DISCUSSION

Concluding, the comparison of the different versions of Escape Rooms shows some aspects they have 
in common, such as their entertaining character. Most participants stated that they enjoyed the Escape 
Room experience and had (a lot of) fun playing it. This result is particularly interesting since only a mi-
nority of players had visited an Escape Room before – not even in their spare time. The players’ positive 

Table 1. Clustered mentions to the open question “What appealed to you specifically?”

“What appealed to you specifically?” Mentions

Science experiment (“magic cup”) 8

Many topics / riddles in a short amount of time 8

Engineering experiment (“electrical circuit”) 6

Working together with other people 6

Technology experiment (“Morse code”) 5

Practical experience 3

Searching and finding things 3

Understandable and solvable tasks 3

Working with digital tools 2

Mathematical riddle (“rule of three”) 2

Pens 1

Time pressure 1
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experience thus ties in perfectly with the application of the gamification approach, which relies on fun as 
a main feature of games. The participation in the Escape Room as part of the project Education 4.0 for 
SME could represent a certain obligation due to its embedding in a practical taster day in the company 
during working hours and the fact that the participating employees were selected by the management, 
yet playing the STEM Escape Room was voluntary. At least in the first and second executions at two 
events, this room was a supplementary offer. Only the two last ones (15.8% of the overall sample, STEM 
Escape Room) took place in a school context, which implied a certain obligation to participate.

Furthermore, the evaluations of both Escape Rooms confirm that they were successful in achieving 
their goals. They aimed at raising awareness for their respective topics. On the one hand, the Escape 
Room used for science communication successfully promoted the topic of STEM in daily life, the sci-
entific explanation underlying the demonstrated phenomena, and the relevance of this knowledge. On 
the other hand, the business Escape Room supported its participants in recognizing the importance of 
appropriate knowledge transfer within the company. In addition, many players in companies considered 
the Escape Room method to be helpful for a better understanding of the subject of knowledge transfer 
and acknowledged its practical relevance. The illustrative and descriptively demonstrated experiments 
in the STEM Escape Room supported the participants’ understanding of the respective scientific topics 
or theories. Finally, the Education 4.0 Escape Room pursued two further goals, which could also be at-
tained. The positive atmosphere experienced during the game seems to be helpful for a needs analysis in 
which the participants voice their professional concerns and desires. This had the effect that also current 
difficulties in the area of knowledge management could be revealed. For instance, the participants ad-
mitted that they were acquainted with parts of the presented worst-case scenario themselves and openly 
discussed possible solutions.

Regarding the design of the rooms, the participants predominantly rated the number and difficulty of 
the riddles as appropriate. In the case of the STEM Escape Room, the various puzzles were also positively 
highlighted. Further favorable aspects of both were the Escape Room as a social event and the role of 
teamwork. In this respect, the collaboration as a team was mentioned as the most positive impression 
(STEM Escape Room). The participating company representatives also emphasized the meaning of 
teamwork during the game. This illustrates the collaborative potential of the method.

Since the target groups of both rooms were expected to be very diverse, decisions about the setting, 
puzzle organization, and story goal were made to be adaptable to a great variety of situations. Yet these 
choices were, concerning the STEM Escape Room, not perceived as positive as initially imagined. So, 
for the future, it should be tested whether a different (story) goal or setting might be more efficient in 
fostering action and excitement. The feedback discussion carried out directly after the experience of the 
Education 4.0 Escape Room showed that it was easy to transfer the fictional situation to one’s day-to-day 
routines. It revealed first insights, for instance concerning the meaning of specific habits of knowledge 
management in the company or – as already mentioned – of teamwork. Nevertheless, criticism was 
also voiced in that the developed scenario was not considered realistic for the operative routines of the 
companies involved. In this case, as well, a different framework or a different task could enhance the 
link to real everyday working life.

Additionally, it is important to point out that the quality of the study design and thus the resulting 
data could have been improved by designing the questionnaires following probabilistic testing theory. 
This lack of a methodological basis is restricting to the validity of the data. At any rate, future research 
is necessary to design and evaluate an Escape Room which respects the needs, preferences, experiences, 
and previous knowledge of each target group through a test battery with a transparent methodological 
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approach and the calculation of internal consistency for each item. Despite the obvious parallels between 
the pilot studies, the dissimilar number of participants (63 in science communication vs. 21 in needs 
analysis), which is due to the different conditions of both contexts as well as the various target groups, 
also limits the direct comparability methodologically. Nevertheless, the presented rooms are at a pioneer-
ing stage for gamified approaches, as both the combination of an Escape Room with a needs analysis in 
a company and its use as a tool for science communication in society are unprecedented to the authors’ 
knowledge. Thus, future research is required to validate the first results of the exploratory studies. An 
expansion toward another focus is also conceivable regarding content or learning goal.

FUTURE RESEARCH DIRECTIONS

Most of the participants in the STEM Escape Room were students who were accompanied by (their) 
teachers. During the game, it was noticeable that the students first turned to the known teacher in case 
of uncertainties instead of looking for clues together with the other players or asking the gamemaster. 
In this context, the question arises what role the presence of the teacher(s) played. Also, in the business 
Escape Room, the participants might have behaved differently if they had known that the management 
was watching them solve the riddles. Hence, the role of the (indirect) presence of a person regarding 
(socially desirable) behavior of others during a gamification method would be an intriguing starting point 
for further research. Similarly, different backgrounds (e.g., previous experience, education) and social 
dimensions (e.g., gender, age) of different target groups offer a broad field for further research. Moreover, 
the study of players’ interactions while solving the puzzles might be an interesting point of investiga-
tion. Especially in the presented areas, such as business or school, there are numerous approaches to the 
topic of team development or class networking, which could be considered in the light of gamification.

The research on evaluating game-based learning approaches so far seems to put an emphasis on the 
cognition and/or meta-cognition of its participants (see e.g., Woo, 2014). This is particularly true for 
Escape Rooms, where only a few studies have focused on delving deeper into the activation patterns 
and the understanding of underlying motivational processes. Although the present study did not collect 
data on the Escape Room’s emotional impact, presumably, for a gamified needs analysis approach, a 
setting would be needed that puts the participants in specific (affective) states, so they would want to 
share personal and/or informal details and not just superficial or socially desired information. Affective 
states – which can be defined as perceived feelings concerning underlying emotions – have been proven 
to have an impact on the learning process and precisely on one´s motivation to learn and achieve a certain 
goal (see e.g., Lane, 2005; Pekrun, 2006). Both positive and negative emotions seem to be substantial 
parts of learning, as they can, for instance, steer cognition and uphold motivational processes (see e.g., 
Pekrun & Stephens, 2012; Schwarz, 2011).

Concerning the STEM Escape Room, it would be reasonable to assume that the induction of a spe-
cific set of emotions (e.g., curiosity) might render the covered topics more appealing. Different affective 
states might be induced through specific settings, which could, for the purpose of needs analysis, lead 
to the disclosure of new and subconscious information. The business case Escape Room, representing 
a worst-case scenario, was emotionally charged (e.g., frustration), too. Therefore, it might have enabled 
the participants to access information in a more flexible way (Ehrlich et al., 2020, p. 5). However, when 
evaluating the Escape Rooms, no emphasis was put on the emotionally inducing impact. Hence, this 
hypothesis can neither be falsified nor validated at this stage. This could be a worthwhile starting point 
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for future research, which could examine participants’ affective states by focusing on the interim inquiry 
or retrospective judgment methods, in order to examine and understand the effectiveness of these states 
more closely. Particularly, the connection between gamification approaches and emotion research seems 
a rather new and unexplored field.

CONCLUSION

The results seem to confirm the entertaining nature of the Escape Room itself and show that this method 
succeeded in raising awareness on the respective topics. Furthermore, the presented pilot studies offer 
valuable insights into two different applications of gamification and further research seems worthwhile. 
On the one hand, elaborating on the affective focus in needs analyses as a basis for creating an atmosphere 
of openness seems to be an intriguing contribution from a psychological perspective. On the other, the 
newly discovered utilization of Escape Rooms for science communication has provoked the need for 
further research involving areas such as pedagogics, media, or game studies. Such exploratory results 
could contribute to the creation of further target group-specific Escape Rooms on a wide spectrum of 
topics. Hence, the potential of the gamification approach cannot only be measured in concrete numbers 
of evaluative results but should also be considered in terms of its fruitfulness in fostering interdisciplin-
ary collaboration.
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KEY TERMS AND DEFINITIONS

Escape Game/Room: A multiplayer game consisting of various contextualized riddles, usually set 
in one room. The riddles contribute to achieving the main goal – mostly escaping the room – while they 
or the Escape Game itself can have further educational goals.

Gamification: The principle of using game/gaming (design) elements in non-game contexts.
Knowledge Transfer: The passing on of knowledge of any kind, for example concerning processual 

structures, responsibilities, or factual knowledge.
Needs Analysis: An analysis to identify the needs of a company, for instance in terms of information 

flow, knowledge transfer, or digital tools.
Riddle Flow Chart: A chart that visualizes the connections of the interdependent riddles in an 

Escape Game.
Science Communication: Different kinds of communication about scientific knowledge or knowledge 

about science to designated target groups.
Serious Game: A game specifically conceptualized and designed for achieving an educational goal. 

Fun is no main characteristic, but an important element.
SME: The acronym describes small and medium-sized enterprises (SMEs) of less than 250 employ-

ees. The definition used in the chapter refers to the definition of the European Union.
STEM: An acronym for the subjects Science, Technology, Engineering, and Mathematics.
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