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Abstract  

The reflective game design theory outlined by Rilla Khaled (2018) argues for designing 
disruptive experiences to promote reflection within the player. We decided to design and 
produce a game based on her theory to then engage with Khaled’s theory critically. We define 
the act of making a game as a three-step process consisting of ideation (influenced by Khaled’s 
theory), articulation of the design based on a framework (SGDA Framework by Mitgutsch & 
Alvarado, 2012), and finally the implementation of it (based on principles outlined by Swink, 
2009 and Boyer, 2010). We make a theoretical argument for our design decisions, test the game 
in a user study, and then discuss the successes and shortcomings of our design. To conclude we 
tie our discoveries to the steps taken in the application of theory into practice. We discover that 
the best design intentions often cannot reach the player because their interaction with the game 
is hindered by un-polished implementation. We identify further gaps between theory and 
practice and are stating what designers should watch out for when making reflective games. 

Keywords: Reflective Game Design, Digital Games, Game learning, Audiovisual 
communication, Purposeful Game Design, Disruptive Game Design, Serious Games 

  



 
 

Sammanfattning 

I Rilla Khaled´s (2018) teori Reflective game design theory, argumenterar hon för fördelen med 
att skapa omvälvande upplevelser i syfte att uppmana spelaren till reflektion. Vi beslöt oss för 
att designa och utveckla ett spel baserat på hennes teori, för att sedan undersöka och utvärdera 
teorin. Vi definierar spelutvecklande som en process i tre steg, bestående av ”ideation” (grundat 
ur Khaleds teori), artikulering av designen baserat på ett ramverk s.k. ”SGDA Framework” ( 
Mitgutsch & Alvarado, 2012), och slutligen realisering (grundat på principer framtagna av 
Boyer, 2010 och Swink, 2009). Vi argumenterar för besluten som ligger bakom vår design, 
utför praktiska test av spelet i en användarstudie och diskuterar sedan framgångar samt 
eventuell tillkortakommanden med vår design. Slutsatsen består av en redogörelse för hur våra 
upptäckter står i förhållande till applikationen av teori till praktik. Vi upptäckte att genomtänkta 
och välmotiverade beslut  inom spelutveckling inte alltid når spelaren, då interaktionen mellan 
spelare och spel hindras av tillkortakommanden i hur dessa beslut tillämpats. Vi identifierade 
ytterligare klyftor mellan teori och realisering, och konstaterar vad spelutvecklare bör vara 
uppmärksamma på under utveckling av s.k. ”reflective games”. 

Keywords: Reflective Game Design, Digital Games, Game learning, Audiovisual 
communication, Purposeful Game Design, Disruptive Game Design, Serious Games 

  



 
 

Acknowledgments 

We would like to thank Samuel Karabetian for his extensive help programming the game we 
based our thesis on. Without his work and support none of this would have been possible. 
We would also like to thank Doris Rusch for our informative and entertaining Thursday 
morning seminars where she gave us invaluable feedback and encouragement. 
Lastly, we want to thank Ellen Wetterholm and Nils Faltin for helping us by translating our 
abstract into Swedish. 

  



 
 

Table of Contents 
1 Introduction and Purpose ........................................................................................................ 1 

2 Theoretical Framework ........................................................................................................... 2 

2.1 Ideation: Reflective Game Design ................................................................................... 2 

2.2 Discussion: Serious Game Design Assessment Framework ............................................ 3 

2.3 Implementation: Non-verbal digital communication ....................................................... 5 

2.3.1 Less Talk more Rock ................................................................................................. 5 

2.3.2 Polish ......................................................................................................................... 6 

3 Literature review: How people learn through play and games ............................................... 7 

3.1 Discovery Learning .......................................................................................................... 7 

3.2 Game Like Learning ......................................................................................................... 7 

3.3 Freedoms of Play .............................................................................................................. 8 

3.4 Gee’s Learning Principles ................................................................................................ 9 

4 Design Process ...................................................................................................................... 10 

4.1 High Concept .................................................................................................................. 10 

4.2 Hypothesis ...................................................................................................................... 10 

4.3 Design Decision ............................................................................................................. 10 

4.3.1 Seasons .................................................................................................................... 11 

4.3.2 Environment ............................................................................................................ 11 

4.3.3 Menu and Store ....................................................................................................... 13 

4.3.4 Products ................................................................................................................... 14 

4.3.5 Explicit Information ................................................................................................ 16 

4.3.6 SGDA Breakdown ................................................................................................... 17 

4.4 Expected Design Outcomes ........................................................................................... 18 

4.5 Ideal Play Session ........................................................................................................... 19 

5 Methods ................................................................................................................................. 20 

5.1 Questionnaire ................................................................................................................. 20 

5.2 Distribution ..................................................................................................................... 24 

5.3 Limitations ..................................................................................................................... 24 

6 Results ................................................................................................................................... 25 

6.1 Demographic Data .......................................................................................................... 25 

6.1.1 Q 16: How old are you? .......................................................................................... 25 

6.1.2 Q17: What gender do you identify as? .................................................................... 26 

6.1.3 Q 18: How frequently do you play video games? ................................................... 26 

6.1.4 Q 19: How frequently are you growing your own vegetables? ............................... 26 

6.1.5 Q 21: If you purchase vegetables, do you consider how they were grown? ........... 27 

6.1.6 Q 1: Have you played the game through once (finished 5 seasons)? ...................... 27 



 
 

6.2 Player Aim ...................................................................................................................... 27 

6.2.1 Q 3: What personal objectives did you have when playing the game? (choose as 
many as apply) ................................................................................................................. 27 

6.2.2 Q 4: Did you change your personal objective over time? ....................................... 28 

6.2.3 Q 5: Why did you change your personal objective? (open question) ..................... 28 

6.2.4 Q 6: Did you achieve any of the objectives you set yourself? ................................ 28 

6.2.5 Q 7: What caused you not to achieve your personal objective? (open question) .... 29 

6.3 Critical Analysis ............................................................................................................. 29 

6.3.1 Q 8: Did you use the store? ..................................................................................... 29 

6.3.2 Q 9: Why didn't you use the store? (open question) ............................................... 30 

6.3.3 Q 14: Did anything surprise you during gameplay ................................................. 30 

6.3.4 Q 15: “Did anything surprise you during gameplay” - Please describe what occurred 
to you? (open question) .................................................................................................... 30 

6.4 Understanding ................................................................................................................ 31 

6.4.1 Q 10: Can you describe how you chose a product (open question) ........................ 31 

6.4.2 Q 11: Did you approach choosing a product differently over time? ....................... 31 

6.4.3 Q 12: Please describe the change in product choice and why you chose differently. 
(open question) ................................................................................................................. 32 

6.4.4 Q 13: Did you read the labels of the different products .......................................... 32 

7 Discussion ............................................................................................................................. 33 

7.1 Demographic Data .......................................................................................................... 33 

7.2 Player Aim ...................................................................................................................... 33 

7.3 Critical Analysis ............................................................................................................. 34 

7.4 Understanding ................................................................................................................ 35 

8 Conclusion ............................................................................................................................. 37 

References ....................................................................................................................................  

Appendix ......................................................................................................................................  

 

  



 
 

List of Figures 
Figure 1- Theoretical Framework .............................................................................................. 2 
Figure 2- Book cover displaying the "masochists coffee pot" ................................................... 3 
Figure 3- SGDA Framework ...................................................................................................... 4 
Figure 4- The visual representation of the three environment parameters ............................... 12 
Figure 5- A comparison showing unhealthiest and healthiest state of the environment .......... 13 
Figure 6- The UI flow from the "Season Menu" to the "Store" ............................................... 14 
Figure 7- The store with arrows highlighting the "info" button for products .......................... 15 
Figure 8- Presenting players with performance information after a season ............................. 16 
Figure 9- Presenting players with performance information after all five seasons .................. 16 
Figure 10- Categorizing the presented systems within the SGDA Framework (Mitgutsch & 
Alvarado, 2012) ........................................................................................................................ 17 
Figure 11- A flowchart visualizing the contextuality of questions .......................................... 21 
Figure 12- Chart for Question 16 ............................................................................................. 25 
Figure 13- Chart for Question 17 ............................................................................................. 26 
Figure 14- Chart for Question 18 ............................................................................................. 26 
Figure 15- Chart for Question 19 ............................................................................................. 26 
Figure 16- Chart for Question 21 ............................................................................................. 27 
Figure 17- Chart for Question 1 ............................................................................................... 27 
Figure 18- Chart for Question 3 (please reference Appendix B for a readable list of results) 27 
Figure 19- Chart for Question 4 ............................................................................................... 28 
Figure 20- Chart for Question 6 ............................................................................................... 28 
Figure 21- Chart for Question 8 ............................................................................................... 29 
Figure 22- Chart for Question 14 ............................................................................................. 30 
Figure 23- Chart for Question 11: Out of 20 testers who used the store, 10 of them chose their 
products differently over time .................................................................................................. 31 
Figure 24- Chart for Question 13: Out of the 20 testers who used the store, 80% read the labels 
on the different products .......................................................................................................... 32 
 

 



1 
 

1 Introduction and Purpose 

The intent behind this thesis is to apply and critically engage Rilla Khaled's reflective game 
design approach. We are offering an investigation of the process of applying Khaled’s theory 
to practice by designing a game which promotes reflection about the origin and quality of 
agricultural produce. It should be noted that Khaled’s proposals were hypothetical at the time 
she wrote of them and had not been tested at the time. We aim to test her proposals with our 
investigation. After designing a game according to her principles, we examine play tester 
feedback to our game and discuss concrete steps in the design and development process that 
designers should consider when applying theory to practice. We investigate three issues in our 
exemplary investigation of applying game design theory to practice through the process of 
design and development: 

1. To investigate the process of designing the game we ask: 

How did we apply Khaled’s design principles in the design of our game? 

2. To investigate the degree of success of our development result we ask: 

To which extent is a reflective thought process induced in players during 
gameplay? 

3. To discuss the issues designers face when applying theory into practice we look at our 
design decisions through the lens of the results of the user study and ask: 

What can we reflect on regarding our design decisions and how they were 
implemented after having received player feedback? 

Games can often have a solid theoretical argument for their design but then fail to achieve their 
goal when played. Is the theory to blame for this or what other factors might there be? To 
understand how reflection can help facilitate learning for the player we look at relevant theories 
in the field of digital education. The purpose of our investigation is to provide insights into the 
process of applying theory to practice. This insight can help individuals engaged in the field of 
digital education to better understand the journey of designing and developing digital 
experiences. Researchers developing theories might find our research interesting since it will 
offer them insights into what difficulties designers face when applying a high-level theory to 
practice. Designers that are faced with applying theory into practice can learn from our 
experience and potentially avoid failure on future endeavors.  

First, we will look at the relevant theories we applied in the design and testing of our game. 
Then we will discuss existing literature in the subject area. Following this we will describe the 
design process, including design decisions made, which led to the game we are testing. 
Subsequently we are discussing our methods of testing the game we created and offer an insight 
into the materials we used for testing. We then present the data we collected, analyze it, and 
critically engage Rilla Khaled’s approach with it. This includes drawing a connection between 
the design decisions made and the extent of their effectiveness in reaching the desired purpose 
as tested in our study. To conclude we argue to which extent Rilla Khaled’s theoretical 
argument can be successful in evoking reflection in the player when applied.  
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2 Theoretical Framework 

Applying and critically engaging with the 
Reflective Game Design approach (Khaled, 
2018) does not only require an explanation 
of said approach but also the use of further 
theories to discuss the result of our efforts, 
and the implementation approach and 
decisions taken to turn our design into a 
game. 

Khaled (2018) offers the guiding principles 
we follow while making design decisions. 
Khaled’s theory is on a conceptual level 
which lacks the pragmatic components 
necessary to produce a game, which is why 
we will use further theories to cover the 
articulation and implementation of our 
design. Her theory will be supported and 
supplemented by further research on the 
topic of learning and learning through 
games to better understand her theory in the 
larger context of learning. We will discuss 
these supplementary theories in our 
literature review section. 

We will use the “Serious Game Design Assessment” framework outlined by Mitgutsch & 
Alvarado (2012) to give a structure to the discussion of our game and its elements. No theory 
and frameworks are of any use in making games, if the design decisions taken are not 
implemented with the right focus in mind. For us this meant a focus on non-verbal digital 
communication through audiovisual means and we take Swink (2009) and Boyer (2010) as 
principles and best practices for this task. All the aforementioned concepts are explained in 
detail in the following. 

2.1 Ideation: Reflective Game Design 

We follow Rilla Khaled’s theoretical 
argument outlined in her paper 
“Questions over Answers: 
Reflective Game Design” which 
promotes breaking immersion, 
confronting players with open 
questions, and designing your 
experience in a disruptive manner to 

encourage players to reflect upon the game system in front of them and what part of real life 
that system emulates. 

  

Figure 1- Theoretical Framework 
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Khaled offers four Reflective Game Design principles: 

 Questions over Answers: “creating opportunities for players to explore multiple 
possibilities and re-imagining problem framings. Asking meaningful questions is more 
important than providing clear answers” (Khaled, 2018) 

 Clarity over Stealth: “In focusing on clarity, games designed to trigger reflection 
promote conscious learning in contrast to accidental learning.” (Khaled, 2018) 

 Disruption over Comfort: “Games that are designed to disrupt can create opportunities 
for players to be thoughtful, creative and innovative.” (Khaled, 2018) 

 Reflection over Immersion: “reflection is precisely not about escapism: it concerns 
revisiting our previous beliefs intentionally and with a high degree of self-awareness.” 
(Khaled, 2018) 

These four pillars are important to have in mind while designing for reflection but are quite 
abstract in their nature. We found the following additional concepts in her writing that resonated 
with us in the design of our game.  

She mentions the “Characteristic qualities of the reflection process [...]disruption, failure, and 
surprise” and how these “trigger the critical analysis necessary to reach 
new understandings that account for flaws in previous understandings.” 
(Khaled, 2018). We regularly found ourselves arguing for one approach 
in our design over another due to the favoured solution being the one 
that aims to evoke one of these qualities in the player. Khaled references 
disruptive design as a product design approach that aims to create 
intentionally inconvenient and un-intuitive items to promote reflection 
about their existence or context in the user. Don Norman (1988) 
famously features one item displaying disruptive design, the 
“masochists coffee pot”, on the cover of his book “The design of 
everyday things”. Reflective game design is the disruptive design of 
designing games. 

Figure 2- Book cover displaying the "masochists coffee pot" 

But Khaled does not only present an argument on how to promote reflection in players and why 
this will lead to learning, she also focuses on how to make sure the concepts learned in game 
can be applicable to the real world. She argues that a game that abstracts concepts “to the extent 
that players cannot and do not relate their in-game behaviors to the real world, [...] is unlikely 
that learning transfer will occur.” (Khaled, 2018). In the same breath she warns against stealth 
learning and how camouflaging “what is explicitly beneficial”, since it will “reduce the 
likelihood that players will leverage it in the world.” (Khaled, 2018). 

2.2 Discussion: Serious Game Design Assessment Framework 

We will use the SGDA Framework 
outlined in “Purposeful by design?: 
a serious game design assessment 
framework” (Mitgutsch & Alvarado, 
2012) to categorize and discuss the 
different components of our game. 
This is especially important since 
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Khaled’s theoretical argument operates on a conceptual level and is not overly concerned with 
concrete issues designers are faced with when applying it to practice. As a designer it is 
especially useful to have a framework in which to discuss design that brings one closer to the 
realization of ideas. We decided to operate with the SGDA Framework in mind since it has a 
strong focus on coherently designing towards a purpose. 

Purpose as defined by Mitgutsch & 
Alvarado (2012): 

“If a serious game has no impact on the 
player in a real life context, it misses its 
pivotal purpose. For this reason, the 
game’s purpose acts as the driving force 
that shapes the dynamic and the 
coherence of the game system as a 
whole.” This definition resonates well 
with the principles discussed by Khaled 
(2018). Purpose is therefore not whether 
the aim of the designer was reached in 
the eyes of the designer. 

Mitgutsch & Alvarado go one step 
further and require the aim to be cross-
referenced with a measurement of 
impact. The SGDA Framework therefore 
allows us to bring in the results of our 

user tests to argue to which extend our game was successful in creating a purposeful experience 
for players. 

The 5 pillars of coherent design towards a purposeful game experience are: 

 Mechanics 
“the “methods invoked by agents for interacting with the game world” [38]. The 
mechanics involve the establishment of the rules that define the possibility space for 
operations in the game world [20].” (Mitgutsch & Alvarado, 2012) 

 Fiction/Narrative 
“the game might not [only] offer a linear story, or simulate or represent a specific issue, 
but provide a mechanic-based space that enables players to create their own stories.” 
(Mitgutsch & Alvarado, 2012) 

Figure 3- SGDA Framework 
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 Aesthetics/Graphics 
“the audiovisual language (aesthetic characteristics, imagery, style preferences, artistic 
media, and the computer graphic techniques conceptualized, chosen and used by the 
designers for the visualization, and the display of the elements involved in the game.” 
(Mitgutsch & Alvarado, 2012) 

 Content/Information 
“the information, facts and data offered and used in the game” (Mitgutsch & Alvarado, 
2012) 

 Framing 
“the framing of these elements in terms of the target group, their play literacy and the 
broader topic of the game.” (Mitgutsch & Alvarado, 2012) 

Examining the pillars and “how they holistically relate to each other and to the game’s purpose” 
is the pivotal step to creating a coherent design (Mitgutsch & Alvarado, 2012). 

2.3 Implementation: Non-verbal digital communication 

 The step from conceptual level 
design discussion to pragmatic steps 
of implementation can prove 
difficult in the game design 
workflow and we believe the use of 
the concepts suggested by Swink 
(2009) and Boyer (2010), which are 

explained in the following sections, allowed us to do so effectively. 

2.3.1 Less Talk more Rock 

How does one effectively communicate with players? Boyer (2010) argues that video games 
are at their best when they manage to communicate with the player non-verbally: “images, 
sounds, music, patterns, motion -- these things are speaking directly to your whole mind, often 
without troubling the intellect”. 

Focusing on communicating the game system to the player non-verbally is important. Boyer 
(2010) calls this being “audio-visually articulate”. He provides a philosophy for approaching 
the design process of the player-game interaction as a synaesthetic experience through semiotics 
(a general philosophical theory of signs and symbols that deals especially with their function in 
both artificially constructed and natural languages and comprises syntactics, semantics, and 
pragmatics (Merriam-Webster Dictionary)). 

He adds that communicating directly to the intellect, using menus or text is a problem as it 
becomes a distraction that clogs the mind and prevents the immersion of the player: "Written 
and spoken communication is a beautiful thing in and of itself. However, with videogames -- a 
primarily audiovisual style of communication -- talk can be disruptive, it can undermine. In this 
context, talk is noise" (Boyer, 2010). Minimizing written language and favorizing non-verbal 
communication allows for a better game flow and reflective state as the game will speak to the 
unconscious mind, freeing the intellect for reflective thinking: "What there is to understand is 
made clear audio-visually, so the intellect is free to reflect, to dream, to pursue tangential 
thoughts." (Boyer, 2010). 
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2.3.2 Polish 

To understand which factors are important to consider when implementing such non-verbal 
communication and to have criteria to judge the implementation of the player feedback we look 
at Swink’s (2009) “Game Feel”. 

Swink (2009) looks at digital games and argues that “Game feel, as experienced by players, is 
built from three parts: real-time control, simulated space and polish.”. The computer is the toy 
the player interacts with and we need to look at how the possible vectors of interaction feel in 
order for us to purposefully design something that is satisfying to interact with. 

Real time controls require the computer to respond to user intent (input) faster than it takes the 
user to complete their correction cycles (Swink, 2009, pp.38). Instant feedback to the player is 
important for game feel. If you would reach out to grab something and have the physical 
sensation of touching it half a second delayed to your eyes watching your hand touch what you 
reached for, you would be shocked and immersion would break. 

Without Simulated space you would not even be able to see what you are grabbing. Which 
explains why blind people have it more difficult to find their way and handle objects. For video 
games, as in real life, this extends beyond the tactile, and visual, to the aural experience (Swink, 
2009, pp. 61-65). 

Polish describes “effects that create artificial cues about the physical properties of objects 
through interaction [...] Instead of ‘artificial’, the terms ‘nonessential’ or ‘layered on’ could also 
be used.” (Swink, 2009, p.151). Swink (2009, pp.155-162) differentiates between five types of 
effects: 

1. Animations  
2. Visual Effects 
3. Sound Effects 
4. Cinematic Effects 
5. Tactile Effects 
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3 Literature review: How people learn through play and games 

To further provide guidance and context to our design decisions and approach we looked at a 
multitude of learning theories and approaches as well as some more game design theory. The 
addition of these theories helped us to contextualize and confirm Khaled’s argument. We will 
state to which extent each of the theories did so after explaining them. 

3.1 Discovery Learning 

The psychologist Jerome Bruner, already in 1961, made the argument that one best learns 
through discovery. Bruner speaks “of faith in the powerful effects that come from permitting 
the student to put things together for himself, to be his own discoverer.” (1961). Games can be 
used as a digital space by learners to allow for discovery by facilitating play. Bruner (1961) 
advocates for utilizing a “hypothetical mode” of teaching where the student is learning through 
discovery by exploring different hypothesis rather than a “expository mode” where the student 
is a listener and the teacher an expositor. Bruner describes children that approach hypothesizing 
with “cumulative constructionism”, which is “characterized by constraint sensitivity, by 
connecting maneuvers, and by organized persistence.”, as more effective in learning through 
discovery than children following episodic empiricism (Bruner, 1961). Bruner hypothesizes 
that “Practice in discovering for oneself teaches one to acquire information in a way that makes 
that information more readily viable in problem solving.” (1961). Khaled argues that creating 
intriguing and challenging moments of reflection through “disruption, failure, and 
surprise”(Khaled, 2018) is a way to provide an experience that is successful at evoking curiosity 
to discover within the player and at supporting the player in discovering information about the 
game system in a meaningful way. 

3.2 Game Like Learning 

James Paul Gee (2008) in his article “Game like Learning: an example of situated learning and 
implications for opportunity to learn” echoes a similar sentiment: “deep learning involves, first 
and foremost, activity and experience, not facts and information.” Gee differentiates two kinds 
of understanding: situated and general (or verbal) understanding. The former “implies the 
ability to use the word or understand the concept in ways that are customizable to different 
specific situations of use (Brown, Collins, & Dugid 1989; Clark 1989, 1993, 1997; Gee, to 
appear)” (Gee, 2008). The latter, on the contrary, “implies an ability to explicate one’s 
understanding in terms of other words or general principles, but not necessarily an ability to 
apply this knowledge to actual situations” (Gee, 2008). To achieve deep learning and a situated 
understanding of a concept, our game needs to focus on letting the player experience the concept 
in different ways, instead of explicitly giving the information to the player. 

Gee (2008) confirms the design principle of affording the player with an explorable digital 
space to test and confirm their hypothesis rather than explicitly stating answers to questions. 
What Gee (2008) describes as “deep learning” is the same learning concept Khaled argues for 
when asking designers to create reflective experiences. Khaled (2018) therefore argues that 
designing for reflection is the fastest and most efficient way to achieve “deep learning” Gee 
(2008). 
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3.3 Freedoms of Play 

Klopfer et al. (2009) offer guidelines on how to design games to allow for the player to “build 
conceptual structures” through play. These five “Freedoms of Play” provide a checklist for 
game designers that aim to offer a space that allows players to explore a topic and achieve deep 
learning. They are: 

 Freedom to fail 
Failure should not punish the player or discourage them from continuing to engage in 
play 

 Freedom to explore 
The game should allow the player to apply their individual approach to the game’s 
challenges. This is very much in line with Khaled’s (2018) pillar: “Questions over 
Answers”. 

 Freedom of/ to fashion identity/identities 
The game should allow players to pretend to be someone they are not or cannot be in 
real life. This allows players to assume a different perspective than they are used to in 
real life. 

 Freedom of effort 
“you cannot make someone play hard” (Osterweil, 2014) 

 Freedom of interpretation 
Klopfer et al. (2009) adopt a constructivist perspective and state “that there is no “one” 
game: the individual, social, and cultural motivations of any player affect what is 
experienced through play and no two players ever experience the “same” game. This 
creates a challenge for those looking to games to provide a standardized context for 
learning.” 

Osterweil (2014) in a lecture at MIT, while introducing the freedoms of play, offered the 
analogy that a good learning game should resemble “Scrabble” (Butts, 1938; a competitive 
open-world crossword puzzle) more than a “Spelling Bee” (competitive spelling contest with 
shameful loss consequences). This allows learners to learn by playing and playful repetition 
propelled through the player setting their individual proximal goals to achieve. A “Spelling 
Bee” asks for the “right answer” to a question while “Scrabble” (Butts, 1938) offers an open 
space where players can propose a multitude of answers to a question. This is a textbook 
example of games where the “Questions over Answers” principle (Khaled, 2018) is not 
(“Spelling Bee”) and is (“Scrabble”: Butts, 1938) applied. The “Freedoms of Play” (Klopfer et 
al., 2009) provided us with another checklist of design principles to check our design against. 
They are in line with Khaled’s (2018) views on how learning in games functions and can 
provide an additional set of pillars to consider when comparing two ideas during the design 
phsase. 
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3.4 Gee’s Learning Principles 

James Paul Gee offers another set of principles for designing for learning in his book “What 
Video Games Can Teach Us About Literacy and Learning” (2007). We will in the following 
list some of his 14 proposed learning principles. These principles are the ones that complement 
the aforementioned theories further: 

 “1. Active, Critical Learning Principle 
o All aspects of the learning environment (including the ways in which the 

semiotic domain is designed and presented) are set up to encourage active and 
critical, not passive, learning” (Gee, 2007) 

This principle supports the idea of purpose driven design proposed by Mitgutsch & 
Alvarado (2012) 

 “3. Semiotic Principle 
o Learning about and coming to appreciate interrelations within and across 

multiple sign systems (images, words, actions, symbols, artifacts, etc.) as a 
complex system is core to the learning experience” (Gee, 2014) 

Both Boyer (2010) and Swink (2009) emphasize the importance of well-designed sign 
system (both focus on audiovisual components) to communicate game systems to the 
player. Gee (2014) states here that the systems modeled by those semiotics are the core 
to the learner’s interaction with the learning content. 

 “5. Metalevel Thinking about Semiotic Domains Principle 
o Learning involves active and critical thinking about the relationships of the 

semiotic domain being learned to other semiotic domains.” (Gee, 2014) 
Khaled (2018) also emphasizes the importance of having the game’s semiotic system 
closely resemble the respective topic’s real-life semiotic system so that learning transfer 
can occur. 

 “6. ‘Psychosocial Moratorium’ Principle 
o Learners can take risks in a space where real-world consequences are lowered.” 

(Gee, 2014) 
The “freedom to fail” (Klopfer et al., 2009; Osterweil, 2014) can be equated to Gee’s 
sixth principle. 

 “8. Identity Principle 
o Learning involves taking on and playing with identities in such a way that the 

learner has real choices (in developing the virtual identity) and ample 
opportunity to meditate on the relationship between new identities and old ones. 
There is a tripartite play of identities as learners relate, and reflect on, their 
multiple real-world identities, a virtual identity, and a projective identity.” (Gee, 
2014) 

The “freedom of identity” (Klopfer et al., 2009; Osterweil, 2014) can be equated to 
Gee’s eighth principle. 
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4 Design Process 

To answer our first investigative question: “How did we apply Khaled’s design principles in 
the design of our Tomato Farming Game?”, we will describe the high concept, design 
hypothesis, and design decisions of our game. 

4.1 High Concept 

The “Tomato Farming Game1” asks players to prune a constantly growing tomato plant and 
harvest the tomatoes the plant produces. The player will get five rounds (we call these rounds 
“seasons”) consisting of 100 seconds of gameplay, by the end of which they will receive a 
certain amount of money depending on the quality and quantity of tomatoes harvested. Between 
each round the player will be allowed to access a store where they can buy different products 
in the categories irrigation, pesticide, and fertilizer. If bought, these products will be available 
to use during the seasons and can affect the environment which in turn affects different 
parameters such as the maximum size of the tomatoes, their growth speed, or their quality. By 
the end of the five seasons the game ends and the player receives an overview of their result for 
different elements of the game such as the total amount of money made and spent, amount of 
tomatoes harvested, and the average tomato quality throughout the five seasons. 

4.2 Hypothesis 

By designing the game using Rilla Khaled’s reflective game design approach, the game 
promotes reflection on the origin and quality of agricultural produce by having the player 
digitally produce tomatoes. 

4.3 Design Decision 

We wanted to promote a reflective thought process in the player during a gameplay session. 

“Characteristic qualities of the reflection process include disruption, failure, and surprise. 
It is these negative experiences that trigger the critical analysis necessary to reach new 
understandings that account for flaws in previous understandings. Games that privilege simple 
challenges do not create these moments of disruption.” (Khaled, 2018) 

Disruption, failure and surprise could therefore be considered as the pillars of the reflective 
process and were used throughout the game when making design decisions in order to trigger 
one of these 3 states and induce reflection in the mind of the player. 

Our game started off as an experimental prototype in a previous course, done together with our 
fellow student Samuel Karabetian, called “Tomato Pruning Game2” (drums_needed, 2020). 

The concept of the “Tomato Pruning Game” was to prune (trim) a tomato plant as it 
continuously grows on screen to keep it balanced and prevent its stems from touching the 
ground. At the same time, the player must harvest the tomatoes it produces when they reach an 
adequate level of ripeness. The game loop lasts for a 120 seconds round and by the end of it, 

 
1 The “Tomato Farming Game” is playable at: https://gotland.games/2020/05/13/tomato-farming-game/ 
2 The “Tomato Pruning Game” is playable at: https://gotland.games/2020/03/21/tomato-pruning-game/ 
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the total amount of tomatoes collected during that round fall onto a scale where the player sees 
how many tomatoes in kilograms, and of what quality, they managed to harvest. The game then 
resets and starts a new round where the player can try to beat their previous score of total 
tomatoes harvested. 

This game had some entertainment value but did not create any reflectiveness at all because of 
its casual nature. We decided to keep the core game loop which has proven to provide an 
enjoyable experience to players and expand upon it by adding design elements aimed at 
triggering the pillars of the reflective process (Khaled, 2018). This is a slightly different 
challenge than designing a game from scratch and comes with its own benefits as well as 
restrictions. A restriction was that implementing reflective elements into the core game loop 
can compromise its integrity and functionality. A benefit was that it provided a solid starting 
point we could build upon in the limited time we had available. 

The design elements we added onto the existing prototype and what the reasoning behind them 
are will be discussed in the following. We will follow this discussion with a categorization of 
the highlighted systems within the SGDA Framework (Mitgutsch & Alvarado, 2012) to 
visualize their interrelation. 

4.3.1 Seasons 

Instead of only being one round of 120 seconds where the player harvests tomatoes, and the 
game ends there, we decided to implement a system of 5 full rounds called “seasons” in order 
to complete the game entirely (full game loop). The reason behind this 5 seasons system was to 
create 5 game experiences where the player would be able to tell if there is difference between 
them, thus allowing for reflection about what changed and why. 

4.3.2 Environment 

Instead of being a static background like in the “Tomato Pruning Game” (drums_needed, 2020), 
the environment in the “Tomato Farming Game” was divided into three parameters: insects, 
grass and soil, with five levels of quality for each. 
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Figure 4- The visual representation of the three environment parameters 

The key idea here being to never tell the player which elements of the environment (bees, grass 
or soil) translate to what positive effect on the plant but to give them a clear visual representation 
that something positive or negative is impacting the plant behavior by having a healthy or 
unhealthy looking environment. 

This allows players to clearly observe that something positive is happening in the growing 
behavior of the plant the “healthier” the environment looks instead of being told explicitly that 
it is the case. We use semiotics instead of explicit numbers or scales to represent this change of 
game state. Our expectation was that if the player plays enough, they will eventually be able to 
decipher which part of the environment affects which growing behavior of the tomato plant. 
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Figure 5- A comparison showing unhealthiest and healthiest state of the environment 

In our game we aim to non-verbally communicate the game state to the player to not provide 
explicit answers to the players questions about the game systems and their functionality and 
interdependency. To add to the visual feedback in the game we focused on having auditory 
elements that give clues to the player about the state of the environment. The healthier it is, the 
more joyful the music becomes, and the more instruments join the symphony. Same goes with 
the tomato harvesting, in order for the player to have a feedback telling them whether or not 
they pruned a tomato at a good level of ripeness, a delicate sound will play when that is the case 
(red colored and plump) or an out of scale note will play when it is not (small and green). 

4.3.3 Menu and Store 

Between each season the player gets brought to a menu where they can either advance to the 
next season or access the store. 

This menu was designed in such a way that it represents how the environment looks at its most 
positive state of healthiness (level five environment on insects, grass, and soil). The reason for 
that is to show the player that the environment can look “this good”, but when they enter the 
season as they start the game, every parameter of their environment will be set to level two, 
which will cause it to look less healthy then the one in the menu.  
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This surprise and disruption of the expected outcome, when the first season starts, should trigger 
the player to reflect upon, why the environment is not as good as the one they saw before, and 
how a better state can be reached. We hope that the connection that a better-looking 
environment will yield better tomatoes is intuitive. This call for action by the menu background 
should then lead to a search for ways of improving the environment which should lead the 
player to the store. 

The store is not necessary for playing the game but if the player has gotten curious by the call 
for action of the menu background, they will access it. Inside there will be three products for 
three different types of categories: Irrigation, Fertilizer, and Insecticide (nine products in total). 
The player will be able to buy as many of these products as they want limited only by the money 
they have (which they receive from harvesting tomatoes during the seasons). The player starts 
the game with some currency to allow them to shop in the store before their first season as well. 

4.3.4 Products 

The categories of products in the store affect different aspects of the environment which in turn 
will affect the behavior and growth of the tomato plant. 

 The insecticide products affect the number of bees flying around the plant. The more 
bees, the more flowers will appear on the plant and tomatoes will grow faster from those 
flowers. 

 The irrigation products affect the grass and how green and full of life it is. The healthier 
the grass, the bigger the tomato can grow. 

 The fertilizer product affects the soil and how full of roots and healthy worms it is. The 
healthier the soil, the faster the stems will expend. 

Figure 6- The UI flow from the "Season Menu" to the "Store" 
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The products inside of the store have different effects, qualities, and price range. The price 
range has absolutely no correlation with the product quality or its placement on the shelf. The 
idea behind that is because we do not want the player to make the assumption that higher price 
means higher quality, instead just like in real life, the only way to know what product is more 
natural or chemical is to read the label stating the ingredients. The player must deliberately 
access this label by pressing the info button next to a product in the store. Designing the store 
and products in this confusing manner creates disruption and force the player to reflect upon 
what is the right decision instead of clearly letting them know. 

 

Figure 7- The store with arrows highlighting the "info" button for products 

The trick is that the ingredients are explicit in describing the expected effects of a product, but 
they do this with a cartoonish level of abstraction that can allow for misinterpretation by the 
player, thereby scrambling the point of perfect information for the player. Although some sound 
more chemical than others, they all immediately and positively affect the plant for the current 
season, but only the natural ones will have the benefit of lasting for the upcoming seasons, 
while the chemical ones will reduce the tomato quality of the season they are used in as well as 
damaging the environment in the upcoming seasons. There are certain products in real life that 
negatively impact both the quality of the produce as well as the longevity of the soil. There are 
also products that are beneficial to both. We aim to teach less about which products exactly 
those are but rather want to teach that only reading the label, trying the product, and testing the 
results will give you the truth about what effect what product has. Price, naming, marketing, 
and visuals do not determine this in the slightest. 

None of that is explicitly communicated to the player and the only way for them to deduce what 
the product truly does is to look at the plant and environment in the next seasons. The quality 
rating of the harvested tomatoes is the only factor giving feedback about the quality of the 
products (natural vs chemical) used at the end of the season they were used in. 
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4.3.5 Explicit Information 

As the player plays through the round and harvests tomatoes, they will then see the total amount 
of tomatoes collected during the season as well as the quality of the tomatoes that have been 
harvested. Based on the tomato quality, a price per kilogram gets determined and the player 
receives a payment for their batch of tomatoes. The higher the quality of the tomato, the more 
money the player makes. 

 

Figure 8- Presenting players with performance information after a season 

 

Figure 9- Presenting players with performance information after all five seasons 
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Once the player has played 5 seasons, they get a summary screen showing different statistics of 
their play session: the total amount of tomatoes harvested, the total amount of money made, the 
total amount of money spent, and the average quality of tomatoes throughout the seasons. 

This provides the player with metrics to allow themselves to put a value on their performance. 
This way we provide the player with reasons to play the game again in order to beat their last 
performance or try out whether a different approach to farming will yield a better result. It is a 
tool that facilitates goal setting for players. 

4.3.6 SGDA Breakdown 

 

Figure 10- Categorizing the presented systems within the SGDA Framework (Mitgutsch & 
Alvarado, 2012) 
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4.4 Expected Design Outcomes 

Since the game is tied to real life concepts and is not abstracted too much, we expect players to 
be able to transfer the learnings from their reflections to real life. The game would therefore 
successfully promote reflection on the real life concept of “the origin and quality of agricultural 
produce”. 

All the way from the beginning of the game to the end, nowhere is the player told what to do, 
or given a clue about an objective. This will give the player the agency to follow self set goals 
and experiment with the game systems without having to please an external goal while 
following their own goals. We let the player decide for themselves what they want to do, 
whether it is collecting as many tomatoes as they can, or having the healthiest environment, or 
maximizing money earned, or even the quality of tomato they want to reach. 

This allows for the player to reflect, as they play, upon what they want to achieve and most 
importantly how to achieve it. It also provides replayability to the game as there are many 
different types of feedback given to the player for their actions and they can always strive to 
beat their own record in the objective they set for themselves. 

In order for the game to successfully promotes reflection on the origin and quality of 
agricultural produce by having the player digitally produce tomatoes, it needs to simplify the 
concepts that go into growing a tomato in order for the average player, that knows quite little 
about that subject, to understand what is happening. At the same time, it needs to be still tied to 
reality otherwise, as Rilla Khaled (2018) states, the reflection and knowledge acquired through 
the game will not be applicable in real life. 

This means that in order for our game to do so we had to simplify and abstract the real life 
parameters that go into farming a tomato while keeping it realistic enough to allow for 
knowledge transfer into the real world. 
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4.5 Ideal Play Session 
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5 Methods 

To answer our second investigative questions: “To which extent is a reflective thought process 
induced in players during gameplay?”, we devised a user study consisting of play testers playing 
our game and answering a questionnaire after playing. 

5.1 Questionnaire 

Our questionnaire should provide the data necessary to understand to which extent we achieved 
our design hypothesis: By designing the game using Rilla Khaled reflective game design 
approach, the game promotes reflection on the origin and quality of agricultural produce by 
having the player digitally produce tomatoes. Understanding the degree to which our design 
succeeded will allow us to discuss the application of Khaled’s theory into practice by combining 
the data from our user study with the design decisions described earlier. 

We provided the players with the game and asked them to play through the entire game to then 
answer a questionnaire. The questionnaire was divided into multiple choice questions and open 
questions. The multiple-choice questions serve to provide statistical context about basic player 
choices regarding their points and depth of interaction with the game systems. Some multiple-
choice questions then lead to open questions that ask for players to describe what motivated 
their choices. 

We inquired into four different topic areas: 

 “Demographic” questions giving us insight into the game literacy, age, gender, and 
gardening literacy of our play testers 

 “Player Aim” questions are asked to illuminate which aims players set themselves 
while playing the game, and if they set themselves an aim at all. 

 “Critical Analysis” questions that aim at understanding whether players engaged in 
critical analysis and if our disruptive design choices were triggering factors for this 

 “Understanding” questions that seek to discover whether players created an 
understanding about the games systems due to their critical analysis, and again, if this 
was triggered by our disruptive design 

The questions were asked with conditions triggering different questions depending on previous 
responses. The reason for not following the same logic we used to design the questions when 
asking them, was to avoid influencing player responses. The following diagram will illustrate 
the flow of questions as experienced by players, we will adhere to our four question type model 
when discussing results and analysis. After the following diagram we will discuss the reasoning 
behind the individual questions of the questionnaire. 
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For the answer type and possible answers to each question please reference Appendix A. 

Q1: Have you played the game through once (finished 5 seasons)? 
We want to find out how many testers finished all five seasons and completed their tomato 
farming career. This is important to know for us to be able to judge the degree to which players 
experimented with the game systems. 
 
Q2: How many Seasons have you played? 
This question aims to provide more context for the players that did not finish 5 seasons. 
  

Figure 11- A flowchart visualizing the contextuality of questions 
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Q3: What personal objectives did you have when playing the game? (choose as many as apply) 
One of our core design principles was for players to be able to set themselves individual 
proximal goals to achieve. This question enquires about those. 
 
Q4: Did you change your personal objective over time? 
A change in the individual proximal goal of the player would indicate that they acted on some 
understanding about the game systems they developed during their playthrough. 
 
Q5: Why did you change your personal objective? 
This question allows players to offer insights into the reasoning behind their change in 
objective. That reasoning would ideally show critical analysis of the game systems and 
reflections about their interconnectivity and dependencies. 
 
Q6: Did you achieve any of the objectives you set yourself? 
This question aims to identify player who failed to achieve their individual proximal goals. 
 
Q7: What caused you not to achieve your personal objective? 
If players failed to achieve their individual proximal goals, we now want to understand why 
this was the case? Did the game fail to communicate to the player effectively? Did the player 
“aim too high”? 
 
Q8: Did you use the store? 
We want to know who used the store so we can understand how players approached purchasing 
products. 
 
Q9: Why didn't you use the store? 
If players did not use the store, we want to understand where we failed in evoking a desire to 
do so in the player. 
 
Q10: Can you describe how you chose a product 
This question is for players that used the store and aims at understanding the reasoning behind 
product choice.  
 
Q11: Did you approach choosing a product differently over time? 
This “yes or no” question aims to separate players that changed their approach to product choice 
(presumably due to experimentation with products). 
 
Q12: Please describe the change in product choice and why you chose differently. 
With this question we aim to understand what motivated the change in approach when choosing 
a product. 
 
Q13: Did you read the labels of the different products? 
The labels are the only place that (even though cartoonishly abstracted in their language) give 
an indication about the effects of a product in the store. We wanted to know how many players 
pressed an additional button (info button) to reveal that information to them. 
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Q14: Did anything surprise you during your game play? 
This question asks specifically for the reflection pillar “surprise”. 
 
Q15: Please describe what occurred to you 
And this one follows up to gather more details about those moments of surprise from the players 
that state to have been surprised during gameplay. 
 
Q16: How old are you? 
Here we want to gather demographic data to better understand our players. 
 
Q17: What gender do you identify as? 
Here we want to gather demographic data to better understand our players. 
 
Q18: How frequently do you play video games? 
Here we want to gather demographic data to better understand our players and their video game 
literacy. 
 
Q19: How frequently are you growing your own vegetables? 
Here we want to gather demographic data to better understand our players and their gardening 
literacy. 
 
Q20: Will you approach gardening differently after playing the game? 
We want to see whether the players which garden, would attribute a change in their gardening 
philosophy to having played our game. 
 
Q21: If you purchase vegetables, do you consider how they were grown? 
We ask this to determine the level of awareness and reflective thoughts in players regarding 
quality and origin of agricultural produce. 
 
Q22: Will you approach purchasing vegetables differently after playing the game? 
Here we want to see whether players would attribute a change in produce choice to having 
played our game. 
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5.2 Distribution 

To recruit testers, we circulated the link to a website where we hosted the game and 
questionnaire through multiple social media and communication platforms (Facebook, 
WhatsApp, Slack). The website is still accessible: https://gotland.games/2020/05/13/tomato-
farming-game/ 

The questionnaire was embedded below the game instructions, where it now says “Thanks to 
everyone that helped us out and answered our survey!” and was removed at the end of the data 
collection time (which we set at one week). 31 responses were collected and may be found in 
Appendix B. 

5.3 Limitations 

Due to the covid-19 outbreak, it was not possible for us to do testing sessions in person with 
recordings, we would have liked to go deeper with the questions to get more specific answers. 
By being forced to do the questionnaire online and having people fill it, the amount of answers 
was more limited, and the quality of the answer was affected too. We therefore had to consider 
the relevance of the answers provided to us. 
We did independent coding of the collected answers, but we are only 2 researchers so the 
breadth of different viewpoints is limited. 
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6 Results 

We coded the open questions obtained individually, to then analyze them in the context 
provided by the multiple-choice questions. Our aim is to code player statements in a way that 
allows us, during analysis, to determine whether a player encountered pillars of reflection 
(according to Khaled, 2018), engaged in a learning process, with which game systems they 
came in contact with, or whether they engaged in a reflective process (moments of disruption, 
failure, and surprise lead to critical analysis, which leads to understanding (Khaled, 2018)). We 
treat player statements as pieces of self-observation that allow us to confirm or challenge our 
assumptions stated during the Design Decisions (4.3) section. Each open question has a unique 
set of codes which is explained when the results and analysis for that question are presented. 

6.1 Demographic Data 

We asked participants for demographic data to have better insight about the age and gender of 
our participants, their video game literacy, and their gardening literacy. This allows us to 
interpret our results with these factors in mind. 

31 individuals played the game and took part in our survey. 

6.1.1 Q 16: How old are you? 

 

Figure 12- Chart for Question 16 
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6.1.2 Q17: What gender do you identify as? 

 

Figure 13- Chart for Question 17 

6.1.3 Q 18: How frequently do you play video games? 

 

Figure 14- Chart for Question 18 

6.1.4 Q 19: How frequently are you growing your own vegetables? 

 

Figure 15- Chart for Question 19 
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6.1.5 Q 21: If you purchase vegetables, do you consider how they were grown? 

 

Figure 16- Chart for Question 21 

6.1.6 Q 1: Have you played the game through once (finished 5 seasons)? 

 

Figure 17- Chart for Question 1 

6.2 Player Aim 

To be able to reflect players need to have an objective in mind which contextualizes their 
decisions and the feedback the game gives them for those decisions. This allows us to 
understand whether players reflected on their objectives during gameplay when encountering 
disruption, surprise, and/or failure? 

6.2.1 Q 3: What personal objectives did you have when playing the game? (choose as many 
as apply) 

 

Figure 18- Chart for Question 3 (please reference Appendix B for a readable list of results) 
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6.2.2 Q 4: Did you change your personal objective over time? 

 

Figure 19- Chart for Question 4 

6.2.3 Q 5: Why did you change your personal objective? (open question) 

Table 1- Codes and frequency analysis for Question 5 (see Appendix B) 

Code Name Description Mentions (out of 11 
answers) 

Discovery/ learning discovery/learning from the 
game output and visual 

communication (non-verbal 
communication) 

6 

Experimentation experimentation that led to 
change the objective (game 

learning) 

3 

Through the visual feedback offered by the game while playing, testers were able to iterate on 
their hypothesis, learn and experiment, which allowed them to change their personal objective. 

6.2.4 Q 6: Did you achieve any of the objectives you set yourself? 

 

Figure 20- Chart for Question 6 
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6.2.5 Q 7: What caused you not to achieve your personal objective? (open question) 

Table 2- Codes and frequency analysis for Question 7 (see Appendix B) 

Code Name Description Mentions (out of 7 
answers) 

Disruptive design disruption from the design 
caused difficulty in 

achieving the personal 
objective (disruption) 

3 

Experimentation experimentation but 
underperforming results 

(failure, surprise) 

1 

Players mention that they encounter difficulties caused by the game not clearly communicating 
a goal to them. Some did not fail their own objective, rather they fail to set an objective for 
themselves in the first place. One (especially competitive) player aimed at harvesting “As many 
tomatoes as possible” but was not sure whether they achieved that goal since the game gives no 
information about the maximum number of potentially harvestable tomatoes. 

6.3 Critical Analysis 

After understanding the aims and individual proximal goals players had while playing the game, 
we now want to understand to which extent players were able to discover the game’s systems. 
Were players surprised, disrupted in the pursuit of their aims, or experienced failure in pursuing 
their aims due to their discoveries? 

6.3.1 Q 8: Did you use the store? 

 

Figure 21- Chart for Question 8 
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6.3.2 Q 9: Why didn't you use the store? (open question) 

Table 3- Codes and frequency analysis for Question 9 (see Appendix B) 

Code Name Description Mentions (out of 11 
answers) 

Playtime more playtime required due 
to disruptive design (failure) 

2 

Doubt doubt coming from the 
disruption in the design 

(disruption) 

2 

The tester answers highlight a disruptive environment, in which they lack the guidance they 
usually find in games, which led the testers to need to “get accustomed to the game and then 
see what the store offers” to better understand its role and get rid of their doubts. 

6.3.3 Q 14: Did anything surprise you during gameplay 

 

Figure 22- Chart for Question 14 

6.3.4 Q 15: “Did anything surprise you during gameplay” - Please describe what occurred 
to you? (open question) 

Table 4- Codes and frequency analysis for Question 15 (see Appendix B) 

Code Name Description Mentions (out of 11 
answers) 

Design surprise from the disruptive 
design (disruption, surprise) 

2 

Learning surprise from learning what 
the game outputs from the 

player inputs (game 
learning, surprise) 

5 

This indicates that the game promoted an environment where surprise was present. This surprise 
coming from the game can be tied with the disruptive elements of the design as well as the 
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game learning from the visual feedback offered by the game. This allows for the player to reflect 
on why things act or are represented the way they are in game. 

6.4 Understanding 

We want to understand what prompted players to test their hypothesis about the games systems 
and which processes enabled them to do so. Did any experience of disruption, failure, and/or 
surprise lead players to challenge their initial convictions about the function of the game’s 
systems? 

6.4.1 Q 10: Can you describe how you chose a product (open question) 

Table 5- Codes and frequency analysis for Question 10 (see Appendix B) 

Code Name Description Mentions (out of 20 
answers) 

Experimentation experimentation to test 
product effect/achieve 

personal objective (game 
learning) 

9 

Disruption decision led by the 
disruptive design 

(disruption) 

5 

Design output decision led by the design 
intention/output (non-verbal 

communication) 

5 

This illustrates that the way testers bought products was mainly influenced by trial and error, 
the disruptive design of the store and products, as well as the non-verbal communication they 
provided (colors, logos, etc.). 

6.4.2 Q 11: Did you approach choosing a product differently over time? 

 

Figure 23- Chart for Question 11: Out of 20 testers who used the store, 10 of them chose their 
products differently over time 
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6.4.3 Q 12: Please describe the change in product choice and why you chose differently. 
(open question) 

Table 6- Codes and frequency analysis for Question 12 (see Appendix B) 

Code Name Description Mentions (out of 10 
answers) 

Pricing design decision led by the 
disruptive pricing design 

(disruption) 

2 

Game output decision led by observing 
the game output to product 

use (failure, surprise) 

2 

Trial and error decision led by trial and 
error until success is reached 

(game learning, failure) 

2 

This shows that the main reasons why the tester change their choice when purchasing a product 
were their pricing, how the game reacted to their use, and trial and error until the right type of 
product was found. 

6.4.4 Q 13: Did you read the labels of the different products 

 

Figure 24- Chart for Question 13: Out of the 20 testers who used the store, 80% read the labels 
on the different products 
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7 Discussion 

In the following we will use results from the “Player Aim”, “Critical Analysis”, and 
“Understanding” categories of questions to analyze and discuss to which extent our design 
decisions were fruitful. Was their success entirely dependent on the theory we based them on 
or did implementation of that meta level thinking influence the success of our game systems to 
a larger degree than the ideation of these systems? By discussing this we aim to answer our 
third investigative question: “What can we say about our design decisions and how they were 
implemented after having received player feedback?” 

7.1 Demographic Data 

Our participants were from a diverse range of ages, the majority (61%) is 20-29 years old. We 
can expect a high level of technological savvy from our participants. The gender of our 
participants was quite balanced (54% male) and a slight majority (52%) of participants regularly 
play video games. An additional 35% stated that they play video games occasionally. We can 
therefore say that most of our testers had a significant level of video game literacy. This high 
level of video game literacy certainly had an impact on the speed and depth to which game 
systems were understood by testers. Roughly 75% of players had grown their own vegetables 
before, only around 10% do so regularly. This illustrates that the testers have different real-life 
experiences when it comes to what the core of the game is about, growing a vegetable, and 
therefore arguably different assumptions. The vast majority (93,5%) of the testers have been 
through the entire experience that the game offers and are therefore capable of providing a 
relevant insight. 

7.2 Player Aim 

Most of the players set themselves a personal objective. This illustrates that the decision not to 
provide the players with a clear goal to achieve allows them to create their own personal 
proximal goals to achieve. We were successful in creating a digital space that gave players 
enough freedom to experiment with the systems that create the space at their own pace. This 
was the main concern when incentivizing players to replay the core game loop from our 
prototype. This afforded the players the freedom to explore (Klopfer et al., 2014) that is needed 
to allow players to fashion their own answers to problems. This is also in line with Gee’s first 
learning principles (2014). 

67,7% of the players changing their personal objective throughout gameplay shows that at some 
point, an event during gameplay led the players to think about what they wanted to prioritize 
and resulted in changing their proximal goals. This means that we were successful in providing 
a meaningful output to the players input, that they could analyze and reflect upon. The 
environment system is a combination of audiovisual feedback that allows for players to see the 
effects of their product use. This works very well for positive feedback but since negative 
feedback (degrading of the environment) only happens in the next seasons due to the tuning of 
the product effects, we exceed the correction cycle time of human perception (240 ms; Swink, 
2009, p.40) by minutes. Making negative feedback of the use of “bad” products immediate is 
an iteration that would make the feedback for player experimentation feel more polished. 

The main reason why the players decided to change their personal objective was discovering 
how the game reacts to the player inputs. The testers could, just by observing the non-verbal 
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communication feedback provided by the game, learn from their actions, and experiment/try 
new approaches based on their observations. This ties up with the previously mentioned point 
and puts an emphasis on how the visual feedback in the game plays a big role in providing the 
players with the information they need to reflect. 

Finally, 77,4% of the players manage to achieve their personal objective. This shows that the 
player, without the guidance of the game to tell them how to achieve their goals, were able to 
think for themselves and deduce the right way to achieve it successfully. They therefore learned 
from the game and applied that knowledge properly within the confines of the game system. 
The game systems are coherent (Mitgutsch & Alvarado ,2012) which allows players to learn 
from the game systems. This also shows that the semiotic system is complex enough to afford 
players a learning experience (3rd learning principle, Gee, 2014). 

The players that failed at their personal objective failed due to the disruptive design and/or 
because their experiments did not produce the level of feedback they expected. This is also a 
positive thing as failure is one of the pillars of reflection, by trying to achieve their objectives, 
they had to reflect on their past decisions to experiment, and by underperforming, they had to 
reflect upon what caused this failure to reach their goals. Even though some players felt lost 
due to the game not giving them a specific goal to achieve, most players that failed to reach 
their personal objective understood the feedback the game provided to them. 

This is important as we aimed to create a game that allows players to set individual proximal 
goals and adds no outside pressure to give players the freedom to achieve those individual goals. 
The decision to not provide any clear goals in the game for players to achieve might leave some 
players without context within which they can set their own proximal goals. Our game allows 
for player freedoms (Klopfer et al., 2014), experimentation, and replayability due to the player 
being able to evolve their individual proximal goals throughout multiple playthroughs. 

7.3 Critical Analysis 

64,5% of the players used the store which shows that a majority of the players were successfully 
drawn by the game design into entering the store to buy products, and therefore successfully 
incentivized to try to achieve more than what the game offers them at the start. 

The remaining players did not because they felt a lack of confidence or a lack of playtime was 
hindering their ability to use it. The store plays a pivotal role in the game as it needs to be used 
for the players to buy and use products. A third of the players not using the store is quite a 
significant chunk. The data shows that some players did not feel the need to use the store, while 
others struggled with using it from a usability standpoint. The former can be addressed by 
increasing the level of polish (adding bees and worms, playing the music correlating to the 
highest environmental level) in the Menu to create a stronger call for action. The latter would 
require more testing to pinpoint the exact issues. Or the use of the store could be made a 
mandatory phase before the next season starts. The changes in the menu could arguably increase 
coherency of the semiotic system (Gee, 2014) and the game systems in general (Mitgutsch & 
Alvarado, 2012) but the degree to which this is lacking currently should not warrant a third of 
the players not interacting with the store at all. 

The change in the environment or game behavior is important as it allows the player to visually 
interpret the consequences of their decisions and trigger disruption, surprise, and failure. From 
these emotions, and their personal interpretation of the game feedback, the player learns from 
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their actions and reflect upon the consequences. This again shows that the coherency (Mitgutsch 
& Alvarado, 2012) of the game systems is sufficient for player to have the “freedom to 
experiment” (Klopfer et al., 2014) within them. The game is also complex enough with its 
semiotic system to satisfy Gee’s third learning principle (2014). 

Not using the store therefore means missing out on a vast window of reflective opportunity as 
well as game understanding. Only one third of the players (35,5%) did find to get surprised 
during gameplay. The player descriptions show that surprise was indeed coming from the 
disruptive design of the game. Discoveries of how the plant and environment behave after the 
use of products, which have the use of the store at its root are only possible if players ever use 
the store. 

On the other hand having only 35% of the players being surprised shows that the majority of 
players were able to play the game and discover a logic or solution to provide them with enough 
understanding not to get surprised by the game. Even though a fraction of them got thrown out 
of their comfort zone by some elements of the gameplay. Disruption has therefore taken place, 
but still answers have been found. 

Surprise is one of the pillars outlined by Khaled (2018) that lead to reflection and the products 
and their effects on the environment not coinciding with player assumptions (priciest = best, 
best connotated name = best product) provided the most surprise during gameplay. Some 
players enjoyed discovering other parts of the plant system through experimentation (letting 
stems wither after touching the ground “self-prunes” the plant). 

7.4 Understanding 

The players who used the store describe choosing a product based on three main reasons, the 
sake of experimenting with them, their disruptive design, or even the visual feedback they 
offered whether it is their logos, name, or even the way they affect the environment appearance. 

This reasoning would not have taken place if the products descriptions and effects were explicit. 
By abstracting them and allowing the player to think and to find out for themselves what effect 
a product could have by reading the product label or experimenting with the products during 
the season. The products were disruptively designed by not aligning effects of the products with 
the connotation of their name or their price. This only leaves the cartoonishly abstracted 
ingredients list as a way of deducing the product’s effects. We hoped that players would 
therefore be enticed to experiment with the products during the seasons and thereby discover 
the effects of the products. 

In fact, 80% of the people who accessed the store did read the product labels. This shows that 
for most of the players who used the store, they were successfully drawn by the game design 
and the lack of clear guidance of the game, to search for information by themselves. They were 
therefore successfully put in a situation where they felt that searching for additional information 
would be useful as to achieve whatever goal they had. This shows a clear success of applying 
Khaled’s “Questions over Answers” principle (2018) to the game’s design as well as 
implementing the designed collection of systems to a functioning degree. 
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Additionally, 50% of the players who bought products also changed their approach to choosing 
a product over time. This illustrates that not only did half of the players who used the store think 
of an approach in regard to the product they decide to choose, but also that they reflected upon 
this approach as the game continued. This shows that a third of all players reflected on their 
choice of product during gameplay, confirming an experimental cycle to have taken place. We 
chose the moments where we present the player with explicit information carefully. This only 
happens at the end of season, and in the store to not disturb the sandbox environment during 
the season the player is presented with. 

Players describe the change in product choice to have taken place one part due to the unintuitive 
pricing design of the products, but mostly because of their discoveries about the products after 
experimenting with them. This illustrates that the game gave them meaningful feedback to their 
actions and that the players were able to reflect upon said feedback to try new approaches to 
the game to achieve their own proximal goals. 
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8 Conclusion 

We investigated three issues in our exemplary investigation of applying game design theory to 
practice through the process of design and development: 

1. How did we apply Khaled’s design principles in the design of our Tomato Farming 
Game? 

2. To which extent is a reflective thought process induced in players during gameplay? 
3. What can we reflect on regarding our design decisions and how they were implemented 

after having received player feedback? 

The first and second question of our investigation provided the context that allowed us to 
answer our third investigative question. In the following we will present the conclusions we 
drew from our investigation. 

We designed a game to induce reflection in the player and reviewed the design for coherency. 
Yet we still encountered elements of the design that in theory should induce reflection but do 
not do so in practice. By creating a game environment in which surprise, failure and reflection 
are present and are inducing reflection in the mind of players, it has been shown that players 
could, for the most part, overcome a lack of clarity, explicit answers, and explicit 
goals/directions. These systems that players are more used to in traditionally designed games 
are replaced by a playful iteration on individual proximal goals. 

Continuously assessing the coherency of the design is an important step to ensuring the integrity 
of the semiotic system game designers are creating for players to explore within. A constant 
focus on the purpose of the design can be paramount in being efficient when discussing how to 
translate design concepts into tangible systems. The SGDA Framework has these two concepts 
at its core. But even a coherent and purposeful design can miss it’s aim when the pragmatic 
complications that come with implementing design ideas are not considered. 

Game designers use audiovisual communication as the method of conveying their design ideas 
to players. Audiovisual communication should not be perceived as ambience if it is used as the 
primary tool to communicate information to players. Especially audiovisual communication 
needs to happen within the player’s correction cycle time for players to process it and 
understand it intuitively. 

The success of using audiovisual communication over explicit written language is apparent. 
Designers must keep in mind that players interpret audiovisual language with a higher degree 
of difference between players than written information. Audiovisual communication therefore 
benefits tremendously from iteration and testing and must be approached very carefully and 
with a constant focus on coherency of the semiotic system designers create. 

A lesson that can be taken away from this application of theory to practice is that sometimes 
providing the players with questions over answers can be a powerful tool to allow and 
incentivize them to explore the game more deeply and try to figure out by themselves what they 
want to get out of it. Not every player is alike and this approach to the game experience will 
favor the enjoyment of some players over others. Players that do not enjoy the linear or answers 
providing approach of typical entertainment games might enjoy reflective games more. Players 
experience games as explorative spaces which allow for experimentation, which is important 
as well. If implemented well, Khaled’s principles could lead to designers favouring them over 
conventional design approaches. 
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Reflection is a subtle concept and although a few design intentions can help trigger it, this 
process, and the way to kickstart it is unique to each individual. As a designer one can only 
control the sensory input (the game) but not how it is perceived and interpreted by the player. 
Some design decisions can help promote it but there seems to be no “magic rule” that will apply 
to everybody every time. 

Future research could further investigate the effectiveness of the reflective design approach 
after going through multiple iterations of a game product. An A-B test comparing a game with 
disruptive systems versus a game with immersive systems (this could be done with the Tomato 
Farming Game by aligning product prices and names with their relative expected effects) would 
offer insight into the effectiveness of reflective design principles in bringing a message across 
that could otherwise be carried by metaphorization and representation. 

  



39 
 

 

References 

Literature 

Boyer, B., 2010. “Less Talk More Rock”. [online] BoingBoing. Available at: 
<https://boingboing.net/features/morerock.html> [Accessed 30 March 2020]. 

Bruner, J., 1961. “The Act of Discovery”. Harvard Educational Review, 31(1). 

Gee, J 2008, “Game–like learning: An example of situated learning and implications for 
opportunity to learn. in Assessment, Equity, and Opportunity to Learn”. Cambridge University 
Press, pp. 200-221. https://doi.org/10.1017/CBO9780511802157.009 

Gee, J., 2014. “What Video Games Have To Teach Us About Learning And Literacy”. 2nd ed. 
St. Martin's Press. 

Khaled, R. (2018). “Questions Over Answers: Reflective Game Design”. Playful Disruption Of 
Digital Media, 3-27. doi: 10.1007/978-981-10-1891-6_1 

Klopfer, E., Osterweil, S. and Salen, K., 2009. “Moving learning games forward”. MA: The 
Education Arcade. 

Mitgutsch, K., & Alvarado, N. (2012). “Purposeful by design?”. Proceedings Of The 
International Conference On The Foundations Of Digital Games - FDG '12. doi: 
10.1145/2282338.2282364 

Osterweil, S., (2014). “Freedoms of Play” (MIT Game Lab lecture). [video] Available at: 
<https://ocw.mit.edu/courses/comparative-media-studies-writing/cms-611j-creating-video-
games-fall-2014/lecture-videos/lecture-15-guest-lecture-scot-osterweil-mit-game-
lab/?fbclid=IwAR3ZrsVT1mWuZemmY9Hn3TLnGx0dKxfRXW5mmTc3P975FhRIVC5OS
Zogzok> [Accessed 23 May 2020]. 

Swink, S., 2009. “Game Feel”. Burlington: Elsevier. 

Games 

Alfred Mosher Butts, 1938. Scrabble. [Board Game] New York City: James Brunot 

drums_needed, 2020. Tomato Pruning Game. [Browser Game] Visby: Gotland Games 
Available at: <https://gotland.games/2020/03/21/tomato-pruning-game/> [Accessed 23 May 
2020]. 



 

Appendix 

Table of Contents for the Appendix 

Appendix A: Questionnaire ........................................................................................................ 1 

Appendix B: Survey Data ........................................................................................................ 11 

Appendix C: Survey Data coding Merged ............................................................................... 12 

Appendix D: Survey Data coding Mikael ................................................................................ 16 

Appendix E: Survey Data coding Elias .................................................................................... 20 

Appendix F: Link to play the “Tomato Farming Game”: ........................................................ 24 

Appendix G: Link to play the “Tomato Pruning Game” ......................................................... 25 

 

 



1 
 

Appendix A: Questionnaire 



2 
 



3 
 



4 
 



5 
 



6 
 



7 
 



8 
 



9 
 



10 
 

 

  



11 
 

Appendix B: Survey Data 

https://docs.google.com/spreadsheets/d/1mjhSk9_c_ScEGok1IQ-
8RIVOcnk8sKC1WwT34D2XHqQ/edit?usp=sharing 
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Appendix C: Survey Data coding Merged 

Why did you change your personal objective? 
 
orange = discovery/learning from the game output and visual communication (non verbal 
communication) 
blue = experimentation that led to change the objective (game learning) 
 

1. I failed to make much money on season 3-4, so I had to prioritize what I wanted to buy. 
2. Ended up buying stuff for flowers, since I thought the game was prettier with them in 

it. 
3. I though that I would harvest more tomatoes if I changed the fertilizers 
4. Understanding of the game 
5. To understand the game from different perspective 
6. When I realised how powerful pruning was and the effect of the enviroment (ex almost 

impossible to prune with too many bees) 
7. It was not posible to cut the plant in time and never touch the ground, so I started to cut 

radicaly and also looking for the other skills like bees or rain in beetween. Lost some 
tomatos, but in the end I harvested more. 

8. I realized that I the game was reacting to my decisions from what I bought in the store. 
9. To harvest more tomatoes with a higher quality 
10. Weil wir erkannt haben, was es noch für Möglichkeiten gibt mit Dünger etc. 

a. “Because we noticed what other opportunities there were with fertilizer etc.” 
11. First I wanted to make great Tomatoes, then I started also harvesting worse ones. 

 
What caused you not to achieve your personal objective? 
 
magenta = disruption from the design caused difficulty in achieving it (disruption) 
blue = experimentation but underperforming results (failure, surprise) 
 

1. I didn't know what were the ains of the game and did not know if I had to cut some 
stems to have more tomatoes. I have no game experience and would need to play more 
to understand better the goals of the game 

2. Some actions may be counter-intuitive. Smaller tree, with thinner branches seems to be 
easier to maintain. When during a game person decides to buy some boost such as 
"Evergreen" or "Square Up" it suppose to help by making branches stronger (at least I 
understand it that way). However, it looks like their weight grows, but not strength 
causing the gravity to pull them faster then standard branches. With proper focus, and 
using other "boosters" to grow fruits faster it improves overall result, but below my 
expectations. 

3. I didn't set a specific objective for myself. I just wanted to see how the game plays. 
4. idk what the highest amount of tomatos would have been so how should I know if I 

achieved my goal 
5. need more practice 
6. Game is confusing for me 
7. I didn´t have ha clear one in the beginning 

 
Why didn’t you use the store? 
 
purple = more playtime required due to disruptive design (failure) 
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magenta = doubt coming from the disruption in the design (disruption) 
 

1. wanted to play the game first 
2. Could not make it work... 
3. didn't feel it was necessary, since the goal was vague 
4. didnt know how 
5. I thought I could use it after finishing the five seasons but then the game was done and 

the store no longer available. 
6. I first wanted to get accustomed to the game and then see what the store offers 
7. I didn't know it existed 
8. ? 
9. I wasn´t comfederable with it 
10. What Store? 
11. Didn't find any use for it, game seems playable without the store. Didn't feel like I need 

powerups or upgrades 
 

Can you describe how you chose a product 
 
blue = experimentation to test product effect/achieve personal objective (game learning) 
magenta = decision led by the disruptive design (disruption) 
yellow = decision led by the design intention/output (non verbal communication) 
 

1. Yes. I mostly tried to figure out what products had what effects. I started buying a lot 
of the products that affected the plant in hopes of making it more stable. I had much 
larger tomatoes when I didn't have money for those products though. 

2. I took the pricest as I though they would be more efficient for the game 
3. Cloud mist 
4. Mostly environmental friendly 
5. I didn't fully understand the role of insects in game. They didn't anyhow interrupt my 

game flow so I only decided to use products fertilizer and irrigation shelves. 
6. i wanted to try all the products but i was mainly interested in those that seemed to give 

me more tomatoes 
7. fertiliser most, bees second and water last when I saw that the enivorment was affected 

by the gameplay 
8. I read the describtion of the products and choose the ones, that sounded "natural", 

because I love organic farming. 
9. I just bought one of each different category to see the effects of it on the tomatoes. I 

clicked on the info but i didn't feel it didn't tell me what effect it would have on the 
tomatoes but just a more detailed description of what it is. So I ended up buying products 
rather randomly. 

10. Most expensive and what yielded the best results 
11. Read the fine print on everything 
12. I just tryed out all the products:) 
13. By how much money I have 
14. Nein, einfach alles kaufen und ausprobieren 

a. “No, just buying and trying everything” 
15. Early on I picked up the one that where described using common language and appeals 

to nature (I was aware of the rhetorical trap behind it , but there was no other way of 
choosing in game), to see what kind of effect they had. 



14 
 

16. Habe versucht zu verstehen, was das Produkt bewirken könnte, aber die Ergebnisse 
haben nicht ganz mit meinen Vorstellungen korreliert. 

 . “Tried to understand what effects products could have, but the results did not 
entirely correlate with my expectations.” 

17. Variety of products as many different ones as possible 
18. I picked them at random and tried them out to see their effect. Wasn't always obvious 

though. 
19. I just bought sth & used it & vice versa 
20. I read the description but the products of one level looked very similar so I choose the 

cheapest one. 
 
Did you approach choosing a product differently over time? Please describe the change 

in product choice and why you chose differently 
 
green = decision led by the disruptive pricing design (disruption) 
orange = decision led by observing the game output to product use (failure, surprise) 
blue = decision led by trial and error until success is reached (game learning, failure) 
 

1. As I got low on money, I went from buying everything to prioritizing irrigatioin 
products. 

2. After my first purchases in the store, I had far more broken stems and lost a lot of 
potential tomatoes.It was less efficient than before. So I went bacl to the store to buy 
some more environmental friendly products but I did not no how to take away my first 
purchases and it did not improve my harvesting 

3. D 
4. Wanted to try them all. 
5. i bought 3 different products each season to try them all 
6. Bees, didn't buy the bee elimator before I had a season with too many bees. Water when 

I saw too few seasons without water affected it. Tried the no dry product until I realised 
I could prune. 

7. Wollte ausprobieren, ob und in wiefern sich das Wachstum verändert 
a. “Wanted to try if, and  to which extent the growth would be altered” 

8. I like the beest, so I bought a shit ton of them. Was a bit disappointed to find out that 
they didn't stack on screen. 

9. first I just ought for the water-things then I switched to the flower things and at the end 
I tried to combine them. However, the effect of the different products on the tomato 
quality were not clear. 

10. After i earned more money I bought the more expensive products as I guessed they 
would be better. And as I realised you can use them several times during a season, I 
bought several at once. 

 

 

Did anything surprise you during your game play? Please describe what occured to you. 
 
yellow = surprise from the disruptive design (disruption, surprise) 
blue = surprise from learning what the game outputs from the player inputs (game learning, 

surprise) 
 

1. the stems fell far more often 
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2. Some of the product ingredients made me averse to buying them, pruning changed the 
average harvest from ~5 kg to ~15-20 kg. 

3. The effects, when I used the water ore bees are surprising and also that the plant grows 
that fast. There is also a point, where no new blossoms growing at the plant - at first I 
was confused and then I found out, that I had to cut the plant radicaly to get new 
blossoms. 

4. The tomatoes got red pretty late. 
5. I found the game hard to understand in the beginning, but then I grew to really like it! 
6. Was alles passiert, wenn man die Extras vom Store einsetzt 

a. “All the things that happen if you use the extras from the store” 
7. The visual feedback on the item was more involved than what I thought. And the 

pesticide attracting bees was surprising in a way. Realizing this was a physics game was 
a neat surprise (I played a bunch when I was younger) 

8. Die Pflanze wuchs immer schneller und ich weiß nicht, ob ich das mit den gekauften 
Dingen erwirkt hatte. Die Tomaten wurden immer größer. Es gab mehr Wind, hatte ich 
den Eindruck. 

 . “The plant grew increasingly faster and I don’t know if I caused this with the things I 
bought. The tomatoes got increasingly bigger. I had the impression there was more wind.” 

9. I was surprised I could use the store and buy stuff there and the effect it had on the 
growth. 

10. Sometimes the tomatoes did grow after they "accidentally" fell on the grass. 
11. I became overwhelmed as the plant was growing too fast to prune it and collect all 

tomatoes. But luckily the plant touching the ground was not that bad of an event. It just 
made some tomatoes drop and it seems they counted as harvested. 
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Appendix D: Survey Data coding Mikael 

Why did you change your personal objective? 

more money 

better looks 

more tomatoes 

ey 

1. I failed to make much money on season 3-4, so I had to prioritize what I wanted to buy. 
FAILURE 

2. Ended up buying stuff for flowers, since I thought the game was prettier with them in it. 
3. I though that I would harvest more tomatoes if I changed the fertilizers 
4. Understanding of the game. REFLECTION 
5. To understand the game from different perspective. REFLECTION 
6. When I realised how powerful pruning was and the effect of the enviroment (ex almost 

impossible to prune with too many bees) SURPRISE, DISRUPTION 
7. It was not posible to cut the plant in time and never touch the ground, so I started to cut radicaly 

and also looking for the other skills like bees or rain in beetween. Lost some tomatos, but in the 
end I harvested more. REFLECTION 

8. I realized that I the game was reacting to my decisions from what I bought in the store. 
REFLECTION 

9. To harvest more tomatoes with a higher quality 
10. Weil wir erkannt haben, was es noch für Möglichkeiten gibt mit Dünger etc. 
11. “Because we noticed what other opportunities there were with fertilizer etc.” 
12. First I wanted to make great Tomatoes, then I started also harvesting worse ones. 

11 people had a change in their objective which correlate with a reflective process 

6/11 answers directly correlate with a direct reflective process or one of the pillars of reflection 

What caused you not to achieve your personal objective? 

1. lack of indications 
2. counter intuitiveness 
3. no objective 
4. more practice needed 
5. I didn't know what were the ains of the game and did not know if I had to cut some stems to 

have more tomatoes. I have no game experience and would need to play more to understand 
better the goals of the game DISRUPTION, SURPRISE 

6. Some actions may be counter-intuitive. Smaller tree, with thinner branches seems to be easier 
to maintain. When during a game person decides to buy some boost such as "Evergreen" or 
"Square Up" it suppose to help by making branches stronger (at least I understand it that way). 
However, it looks like their weight grows, but not strength causing the gravity to pull them 
faster then standard branches. With proper focus, and using other "boosters" to grow fruits faster 
it improves overall result, but below my expectations. SURPRISE, DISRUPTION 

7. I didn't set a specific objective for myself. I just wanted to see how the game plays. 
8. idk what the highest amount of tomatos would have been so how should I know if I achieved 

my goal 
9. need more practice TRYAL AND ERROR 
10. Game is confusing for me. DISRUPTION 
11. I didn´t have ha clear one in the beginning. DISRUPTION 
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7 people failed to do achieve their personal objective 

5/7 failed because of one of the pillar of reflection, which induced a reflection in them. 

Why didn’t you use the store? 

did not know how to use it 

did not see it 

did not find a need for it 

wanted to play the game first 

1. wanted to play the game first 
2. Could not make it work... 
3. didn't feel it was necessary, since the goal was vague 
4. didnt know how 
5. I thought I could use it after finishing the five seasons but then the game was done and the store 

no longer available. 
6. I first wanted to get accustomed to the game and then see what the store offers 
7. I didn't know it existed 
8. ? 
9. I wasn´t comfederable with it 
10. What Store? 
11. Didn't find any use for it, game seems playable without the store. Didn't feel like I need 

powerups or upgrades 

Can you describe how you chose a product 

figure out effect 

most expensive 

least expensive 

most environment friendly 

1. Yes. I mostly tried to figure out what products had what effects. I started buying a lot of the 
products that affected the plant in hopes of making it more stable. I had much larger tomatoes 
when I didn't have money for those products though. REFLECTION, SURPRISE 

2. I took the pricest as I though they would be more efficient for the game. DISRUPTION 
3. Cloud mist 
4. Mostly environmental friendly. REFLECTION 
5. I didn't fully understand the role of insects in game. They didn't anyhow interrupt my game flow 

so I only decided to use products fertilizer and irrigation shelves. DISRUPTION 
6. i wanted to try all the products but i was mainly interested in those that seemed to give me more 

tomatoes 
7. fertiliser most, bees second and water last when I saw that the enivorment was affected by the 

gameplay. SURPRISE 
8. I read the describtion of the products and choose the ones, that sounded "natural", because I love 

organic farming. REFLECTION 
9. I just bought one of each different category to see the effects of it on the tomatoes. I clicked on 

the info but i didn't feel it didn't tell me what effect it would have on the tomatoes but just a 
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more detailed description of what it is. So I ended up buying products rather randomly. 
DISRUPTION 

10. Most expensive and what yielded the best results 
11. Read the fine print on everything. REFLECTION 
12. I just tryed out all the products:). FAILURE 
13. By how much money I have 
14. Nein, einfach alles kaufen und ausprobieren 

“No, just buying and trying everything” 
15. Early on I picked up the one that where described using common language and appeals to nature 

(I was aware of the rhetorical trap behind it , but there was no other way of choosing in game), 
to see what kind of effect they had. REFLECTION 

16. Habe versucht zu verstehen, was das Produkt bewirken könnte, aber die Ergebnisse haben nicht 
ganz mit meinen Vorstellungen korreliert. 
“Tried to understand what effects products could have, but the results did not entirely correlate 
with my expectations.” 

17. Variety of products as many different ones as possible. FAILURE 
18. I picked them at random and tried them out to see their effect. Wasn't always obvious though. 

DISRUPTION, FAILURE 
19. I just bought sth & used it & vice versa. FAILURE 
20. I read the description but the products of one level looked very similar so I choose the cheapest 

one. 

20 people bought products 

13/20 people faced a pillar of reflection in their choosing process which affected their purchase 

Did you approach choosing a product differently over time? Please describe the change 
in product choice and why you chose differently 

lack of money 

more money 

better looking environment 

figure out effect 

reflection upon previous season state 

1. As I got low on money, I went from buying everything to prioritizing irrigatioin products. 
FAILURE 

2. After my first purchases in the store, I had far more broken stems and lost a lot of potential 
tomatoes.It was less efficient than before. So I went bacl to the store to buy some more 
environmental friendly products but I did not no how to take away my first purchases and it did 
not improve my harvesting. SURPRISE 

3. D 
4. Wanted to try them all. TRYAL AND ERROR 
5. i bought 3 different products each season to try them all. TRYAL AND ERROR 
6. Bees, didn't buy the bee elimator before I had a season with too many bees. Water when I saw 

too few seasons without water affected it. Tried the no dry product until I realised I could prune. 
Wollte ausprobieren, ob und in wiefern sich das Wachstum verändert 

7. “Wanted to try if, and  to which extent the growth would be altered” 
8. I like the beest, so I bought a shit ton of them. Was a bit disappointed to find out that they didn't 

stack on screen. 
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9. first I just ought for the water-things then I switched to the flower things and at the end I tried 
to combine them. However, the effect of the different products on the tomato quality were not 
clear. DISRUPTION, SURPRISE 

10. After i earned more money I bought the more expensive products as I guessed they would be 
better. And as I realised you can use them several times during a season, I bought several at 
once. TRIAL AND ERROR 

Did anything surprise you during your game play? Please describe what occurred to you. 

plant behavior 

product ingredients 

product effects and feedback 

increased understanding of the game 

1. the stems fell far more often 
2. Some of the product ingredients made me averse to buying them, pruning changed the average 

harvest from ~5 kg to ~15-20 kg. SURPRISE 
3. The effects, when I used the water ore bees are surprising and also that the plant grows that fast. 

There is also a point, where no new blossoms growing at the plant - at first I was confused and 
then I found out, that I had to cut the plant radicaly to get new blossoms.SURPRISE, TRYAL 
ADN ERROR 

4. The tomatoes got red pretty late. 
5. I found the game hard to undertstand in the beginning, but then I grew to really like it! 

DISRUPTION , TRYAL AND ERROR 
6. Was alles passiert, wenn man die Extras vom Store einsetzt 
7. “All the things that happen if you use the extras from the store” 
8. The visual feedback on the item was more involved than what I thought. And the pesticide 

attracting bees was surprising in a way. Realizing this was a physics game was a neat surprise 
(I played a bunch when I was younger). DISRUPTION, SURPRISE 

9. Die Pflanze wuchs immer schneller und ich weiß nicht, ob ich das mit den gekauften Dingen 
erwirkt hatte. Die Tomaten wurden immer größer. Es gab mehr Wind, hatte ich den Eindruck. 
“The plant grew increasingly faster and I don’t know if I caused this with the things I bought. 
The tomatoes got increasingly bigger. I had the impression there was more wind.” 

10. I was surprised I could use the store and buy stuff there and the effect it had on the growth. 
11. Sometimes the tomatoes did grow after they "accidentally" fell on the grass. 
12. I became overwhelmed as the plant was growing too fast to prune it and collect all tomatoes. 

But luckily the plant touching the ground was not that bad of an event. It just made some 
tomatoes drop and it seems they counted as harvested. SURPRISE, FAILURE 
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Appendix E: Survey Data coding Elias 

Useless Answer - No context provided, illogical, too much room for interpretation, etc. 
 
 
Why did you change your personal objective? 
 
Testing hypothesis 
cost 
tomato quality 
discovery of game systems 
 

1. I failed to make much money on season 3-4, so I had to prioritize what I wanted to buy. 
2. Ended up buying stuff for flowers, since I thought the game was prettier with them in 

it. 
3. I though that I would harvest more tomatoes if I changed the fertilizers 
4. Understanding of the game 
5. To understand the game from different perspective 
6. When I realised how powerful pruning was and the effect of the enviroment (ex almost 

impossible to prune with too many bees) 
7. It was not posible to cut the plant in time and never touch the ground, so I started to cut 

radicaly and also looking for the other skills like bees or rain in beetween. Lost some 
tomatos, but in the end I harvested more. 

8. I realized that I the game was reacting to my decisions from what I bought in the store. 
9. To harvest more tomatoes with a higher quality 
10. Weil wir erkannt haben, was es noch für Möglichkeiten gibt mit Dünger etc. 
11. First I wanted to make great Tomatoes, then I started also harvesting worse ones. 

 

 

What caused you not to achieve your personal objective? 
 
competitive context 
no objective 
 

1. I didn't know what were the ains of the game and did not know if I had to cut some 
stems to have more tomatoes. I have no game experience and would need to play more 
to understand better the goals of the game 

2. Some actions may be counter-intuitive. Smaller tree, with thinner branches seems to be 
easier to maintain. When during a game person decides to buy some boost such as 
"Evergreen" or "Square Up" it suppose to help by making branches stronger (at least I 
understand it that way). However, it looks like their weight grows, but not strength 
causing the gravity to pull them faster then standard branches. With proper focus, and 
using other "boosters" to grow fruits faster it improves overall result, but below my 
expectations. 

3. I didn't set a specific objective for myself. I just wanted to see how the game plays. 
4. idk what the highest amount of tomatos would have been so how should I know if I 

achieved my goal 
5. need more practice 
6. Game is confusing for me 
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7. I didn´t have ha clear one in the beginning 
 
 
Why didn’t you use the store? 
 
404 Store not found 
unable to use store 
benefit and need of store unclear/ call to action unsuccessful 
 

1. wanted to play the game first 
2. Could not make it work... 
3. didn't feel it was necessary, since the goal was vague 
4. didnt know how 
5. I thought I could use it after finishing the five seasons but then the game was done and 

the store no longer available. 
6. I first wanted to get accustomed to the game and then see what the store offers 
7. I didn't know it existed 
8. ? 
9. I wasn´t comfederable with it 
10. What Store? 
11. Didn't find any use for it, game seems playable without the store. Didn't feel like I need 

powerups or upgrades 
 
 
Can you describe how you chose a product 
 
Trial and error/ testing hypothesis 
reading labels 
cost 
random 
 

1. Yes. I mostly tried to figure out what products had what effects. I started buying a lot 
of the products that affected the plant in hopes of making it more stable. I had much 
larger tomatoes when I didn't have money for those products though. 

2. I took the pricest as I though they would be more efficient for the game 
3. Cloud mist 
4. Mostly environmental friendly 
5. I didn't fully understand the role of insects in game. They didn't anyhow interrupt my 

game flow so I only decided to use products fertilizer and irrigation shelves. 
6. i wanted to try all the products but i was mainly interested in those that seemed to give 

me more tomatoes 
7. fertiliser most, bees second and water last when I saw that the enivorment was affected 

by the gameplay 
8. I read the describtion of the products and choose the ones, that sounded "natural", 

because I love organic farming. 
9. I just bought one of each different category to see the effects of it on the tomatoes. I 

clicked on the info but i didn't feel it didn't tell me what effect it would have on the 
tomatoes but just a more detailed description of what it is. So I ended up buying products 
rather randomly. 

10. Most expensive and what yielded the best results 
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11. Read the fine print on everything 
12. I just tryed out all the products:) 
13. By how much money I have 
14. Nein, einfach alles kaufen und ausprobieren 
15. Early on I picked up the one that where described using common language and appeals 

to nature (I was aware of the rhetorical trap behind it , but there was no other way of 
choosing in game), to see what kind of effect they had. 

16. Habe versucht zu verstehen, was das Produkt bewirken könnte, aber die Ergebnisse 
haben nicht ganz mit meinen Vorstellungen korreliert. 

17. Variety of products as many different ones as possible 
18. I picked them at random and tried them out to see their effect. Wasn't always obvious 

though. 
19. I just bought sth & used it & vice versa 
20. I read the description but the products of one level looked very similar so I choose the 

cheapest one. 
 
 
Did you approach choosing a product differently over time? Please describe the change 
in product choice and why you chose differently 
 
cost 
trial and error/ testing hypothesis 
 

1. As I got low on money, I went from buying everything to prioritizing irrigatioin 
products. 

2. After my first purchases in the store, I had far more broken stems and lost a lot of 
potential tomatoes.It was less efficient than before. So I went bacl to the store to buy 
some more environmental friendly products but I did not no how to take away my first 
purchases and it did not improve my harvesting 

3. D 
4. Wanted to try them all. 
5. i bought 3 different products each season to try them all 
6. Bees, didn't buy the bee elimator before I had a season with too many bees. Water when 

I saw too few seasons without water affected it. Tried the no dry product until I realised 
I could prune. 

7. Wollte ausprobieren, ob und in wiefern sich das Wachstum verändert 
8. I like the beest, so I bought a shit ton of them. Was a bit disappointed to find out that 

they didn't stack on screen. 
9. first I just ought for the water-things then I switched to the flower things and at the end 

I tried to combine them. However, the effect of the different products on the tomato 
quality were not clear. 

10. After i earned more money I bought the more expensive products as I guessed they 
would be better. And as I realised you can use them several times during a season, I 
bought several at once. 

 
 
Did anything surprise you during your game play? Please describe what occured to you. 
 
product effects 
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growth behavior 
bugs 
discovery of game systems 
 

1. the stems fell far more often 
2. Some of the product ingredients made me averse to buying them, pruning changed the 

average harvest from ~5 kg to ~15-20 kg. 
3. The effects, when I used the water ore bees are surprising and also that the plant grows 

that fast. There is also a point, where no new blossoms growing at the plant - at first I 
was confused and then I found out, that I had to cut the plant radicaly to get new 
blossoms. 

4. The tomatoes got red pretty late. 
5. I found the game hard to undertstand in the beginning, but then I grew to really like it! 
6. Was alles passiert, wenn man die Extras vom Store einsetzt 
7. The visual feedback on the item was more involved than what I thought. And the 

pesticide attracting bees was surprising in a way. Realizing this was a physics game was 
a neat surprise (I played a bunch when I was younger) 

8. Die Pflanze wuchs immer schneller und ich weiß nicht, ob ich das mit den gekauften 
Dingen erwirkt hatte. Die Tomaten wurden immer größer. Es gab mehr Wind, hatte ich 
den Eindruck. 

9. I was surprised I could use the store and buy stuff there and the effect it had on the 
growth. 

10. Sometimes the tomatoes did grow after they "accidentally" fell on the grass. 
11. I became overwhelmed as the plant was growing too fast to prune it and collect all 

tomatoes. But luckily the plant touching the ground was not that bad of an event. It just 
made some tomatoes drop and it seems they counted as harvested. 
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Appendix F: Link to play the “Tomato Farming Game”: 

https://gotland.games/2020/05/13/tomato-farming-game/ 
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Appendix G: Link to play the “Tomato Pruning Game” 

the prototype the “Tomato Farming Game” is based on 

https://gotland.games/2020/03/21/tomato-pruning-game/ 


