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Abstract 
 

This thesis uses two frameworks for effective gamification and makes a realization of 

part of them, with the aim of proposing a stage before gamification itself: the enterprise 

anticipation of gamification, which can be either of optimism or apathy. It can reveal to 

an enterprise willing to foster people’s motivation which gamification elements are more 

likely to succeed due to the uncertainties that the concept still carries. A survey was used 

as an instrument to measure people’s expectations towards game elements to increase 

the psychological satisfaction according to the Self Determination Theory, and shaped 

by an instrument to measure maturity in lean. The result of the survey in a company 

showed that there is an overall interest in gamification elements to increase autonomy 

and competence, but not relatedness, and also that even if people are aware of a 

gamification project their expectations are not significantly different from those who are 

not. Future studies should compare if the anticipation towards game elements are 

correspondent with the actual feelings when using a gamified solution. 

Keywords: gamification expectation, apathy measurement, flow anticipation, effective 

gamification, player-centered design. 
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1 Introduction 

Gamification, or the use of game design elements in contexts not designed primarily for 

entertainment still, despite of the efforts of academics, a buzzword with several uncertainties 

as to how to use it (Chorney 2012). Add to those uncertainties market predictions that many 

gamification designs will fail due to bad design (Gartner 2012). However it is said that the 

right use of gamification – therefore, the effective gamification – is supposed to increase 

people’s engagement on things they are doing. Inside a business setting, engagement can 

represent better performance and ultimately the fulfillment of a company’s goals (Anitha 

2014).   

The aim of this study was to highlight which gamification elements could be implemented in 

a service business setting to foster people’s motivation, focusing on some basic lean principles. 

Those principles are elimination of waste, i.e. everything that makes use of the resources but 

creates no value to the customer, such as overproduction, waiting, transporting, inappropriate 

processing, unnecessary inventory, unnecessary motion and defects (Wood 2004; Emiliani 

1998). To do that, by means of a survey, it attempts to measure the current maturity of a 

company in its practices, connect it with the current psychological satisfaction according to 

the Self Determination Theory (SDT), and measure whether gamification elements are viewed 

either with optimism or apathy, giving a clue to a company whether it should invest on those 

elements or not. This study was conducted with Scania IT, a Swedish company providing 

services in Information Technology in Södertälje, Sweden, and it was performed with 44 

participants. The survey was answered by 15 persons aware of the project and 29 who were 

not aware also to see if there was any significant difference in the expectation of the two 

groups. 

The process followed is a partial realization of two frameworks: the kaleidoscope of effective 

gamification, by Kappen and Nacke (2013), and the method of analysis and application of 

gamification, by Aparicio et al. (2012). 

The thesis starts with the Background, covering information about Scania IT and the lean 

thinking the company adopted. It also covers the concept of gamification, which game design 

elements it comprises, how it connects to motivation, frameworks used to make it effective, 

and the possible scenarios in which it can be implemented. By the end of the Background, it 

presents previous research covering lean and its effects on people’s psychological state, as well 

as player-centric approaches to implement gamification. 

In Chapter 3, the problem this study is covering is presented, along with the methodology used 

to build, disclose, and analyze the survey. It also presents the hypotheses regarding people’s 

anticipation of gamification. Chapter 4 presents the results collected from the survey and 

analysis made over the data. Finally, in Chapter 5, the study will be summarized and discussed. 
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2  Background 

This chapter presents the knowledge, theories and the company with which this work took 

place. Those things are a foundation to the problem statement expressed further on. It starts 

explaining what “lean thinking” is and how it shapes the mindset of a company on improving 

its customer services continuously. After that it brings the concept of “gamification”, the 

elements it comprises, its expected outcomes and suggestions on how to implement it. 

The last section presents how lean thinking can motivate gamification implementation to 

achieve a company’s goal and related works, and argues why enterprise gamification should 

be lean-based. 

This thesis work, performed together with a company, namely Scania IT, in Södertälje, 

Sweden, aims on identifying if gamification elements are perceived as useful to help a company 

as a whole to visualize its goals, the underlying metrics to those goals, and foster people’s 

motivation on achieving the goals. 

In a meeting held on Scania IT, in January 2015, it was revealed that the software development 

process was based on an agile methodology. They formed teams– with both local and remote 

members - and they would make effort  estimation together, using the Scrum Poker, have daily 

meetings to provide feedback to the team, and use JIRA, from Atlassian, as their issue-tracking 

tool (Atlassian n.d.). Those practices differ from team to team due to size, expertise on Agile, 

technology used and other factors. 

Scania IT provides enterprise solutions on Information Technology (IT) comprising both 

software and hardware to support Scania’s business – another company focused on 

manufacturing and selling trucks and buses. They have to attend the business demands 

coming from Scania in form of Change Requests (CRs). 

In Scania IT the end of a Sprint – a specific time interval destined to finish a specific amount 

of CR – is called a delivery. Deliveries are coordinated by Maintenance Managers. 

Maintenance managers are responsible for facilitating things for the resources involved in the 

deliveries (testers, software developers, system analysts, software architects) inclusive the 

communication between them and the client. 

The current work, and the idea of the use of gamification to improve motivation, was explained 

to managers and maintenance managers in April 2015.  

2.1 Lean thinking 

Moreover, Scania IT adopted the “lean thinking”, which aims on: 

 […] giving people at all levels of an organisation the skills and a shared means 

of thinking to systematically drive out waste by designing better ways of 

working, improving connections and easing flows within supply chains […] 

reduce our costs, make better use of our resources and deliver better customer 

value. 

Wood (2004, p.8) 
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The term “lean [production]” first appeared in 1988 and was coined by the western society 

when observing the Toyota Production System (TPS) (Modig & Åhlström 2012). Although lean 

and TPS were created using Toyota as a reference, they are two different things and walk in 

parallel until the present day. 

Under the Lean perspective, waste is everything that make use of the resources but creates no 

value, such as overproduction, waiting, transporting, inappropriate processing, unnecessary 

inventory, unnecessary motion and defects (Wood 2004; Emiliani 1998). The needs of the 

customer – which are critically important (Emiliani 1998) – should be prioritized above all 

else which implies that all efforts on eliminating waste should be done taking into account the 

needs of the customer. Guaranteeing to the customer an ever-increasing quality in a 

company’s products or services means, for instance, adding value to the flow unit (the product 

or service to be delivered) as much as possible during the lead time (or throughput time). That 

would provide a high flow-efficiency, which “means a high percentage of value-receiving time 

in relation to the total time” (Modig & Åhlström 2012, p.20). In lean, flow means to process 

an unit continuously, from its raw state to a finished state, one operation or one unit at a time 

(Emiliani 1998, p.620). It differs from the psychological flow mentioned further on Section 

2.2.3. 

According to Modig and Åhlström (2012), lean is not something one can absolutely become. 

Adopting the “lean thinking” means adopting a posture of continuous improvement 

(Malmbrandt & Åhlström 2013). It means that once one has reached a “perfect state”, and can 

no longer evolve into any direction, lean is no more. Lean is not an end, but a philosophy used 

as a means to reach a certain goal. Once this goal was reached, new valuable goals from the 

client’s perspective should be defined. 

Modig and Åhlström (2012) say that lean can be defined in different abstraction levels: 

 Lean as philosophy, culture, values, way of living, etc. 

 Lean as a way to improve, quality system, production system, etc. 

 Lean as a method, tool, elimination of waste, etc. 

When adopting lean thinking, it is important to set up a series of goals to be pursued so that 

continuous improvement can happen. Many companies, however, use generic measures with 

little consideration for their impact on the strategy or on peoples’ behavior (Bhasin 2008). It 

is necessary to have a good set of underlying information that allows a company to have good 

measures; nonetheless, it is common to see organizations collecting that information, but not 

having an effective system for translating that into feedback that allows effective strategy 

creation and action (Bhasin 2008).  

2.1.1 Goals, visibility and measurements 

Modig and Åhlström (2012) suggest two types of operations strategy, the first with a static 

goal, usually measured before and after a project, thus determining the efficacy of that project 

on improving metrics. The second with a dynamic goal, means that the flow efficiency should 

improve over time and not absolutely in two distincts points in time. They stress that, although 

the latter is more compliant with lean thinking, the former may result from a definition of 

milestones comprising a company’s lean journey. 

Many companies have historically adopted the “command and control” thinking, i.e., 

separating the decision-making from work, and delegating it to managers (Seddon 2005), 
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usually resulting in local optimization strategies (Emiliani 1998). Once lean thinking takes 

place, the company is willing to be managed as a system driven by the customer needs; this 

“systems thinking” requires managers to give to every worker reporting to them the power to 

“act, learn, experiment, challenge and … build relationships with customers” (Seddon 2005, 

p.24), it means that lean thinking is associated with empowering people to take more 

decisions. It might be even more important to service organizations, due to the inherent 

variety of demand, which can introduce a lot of unforeseen variables the workers could help 

highlight compared to a manufacturing industry (Seddon 2005). 

Modig and Åhlström (2012) describe a conversation once had at the Toyota Motor 

Corporation, about the underlying conditions to implement lean by making an analogy with 

the conditions required by a football team to score a lot of goals. It was said that, despite “all 

players being able to understand the rules and their own team’s strategy” (Modig & Åhlström 

2012, p.133), they should always be able to: 

 See the pitch 

 See the ball 

 See the goal 

 See all players on the pitch 

 See the score 

 See how much playing time is left 

 Hear the whistle 

 Hear their team members and the crowd 

This analogy was made to emphasize that in lean thinking, everyone in the company – 

regardless of the role – should be “aware of everything that is happening all the time” (Modig 

& Åhlström 2012, p.133), in order to make decisions together about how they can achieve a 

goal.  A member of Toyota then said: 

Today’s organisations are built like a football pitch covered in hundreds of 

small tents, where matches are played with many different balls at the same 

time. The players are rewarded for kicking the ball as many times as they can 

and think they score a goal when they succeed in kicking the ball out of their 

own tent… No one sees the big picture. No one hears the whistle. 

Modig & Åhlström (2012, p.134) 

The aforementioned illustration was used to highlight the importance of immediate visibility 

and clearness of “anything that happens to, hinders or disturbs the flow” (Modig & Åhlström 

2012, p.134). Once everyone has global immediate visualization by means of appropriate 

methods and tools, awareness as to whether they are in “normal situation” or not brings 

potential to immediate reaction (Modig & Åhlström 2012). 

Scania IT has set a lean-based framework to devise methods (and tools) based on its core 

values and principles and evaluating the yielded results, as reproduced in Figure 1. If the 

results are not satisfying or can be improved then the methods should be reviewed. If the 

methods are not appropriate then principles should be revisited, and the core values, if need 

be (Scania CV AB 2013). In this work gamification can fit into this context as a method driven 

by lean-principles to yield results different from the ones a company currently has. 
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Figure 1 Scania’s lean-based framework of results evaluation.  

Scania IT has quarterly meetings to discuss improvements to be made in the organization 

between managers and maintenance managers. In those meetings, some Key Performance 

Indicators (KPIs) are presented and analyzed, and questions are brought to the table regarding 

how the KPIs are generated, how they can be improved, and what decisions can be made to 

deliver more value to the customer. Currently, one of the highest concerns of the company is 

how to decrease the lead time, one of their KPIs, along with increasing Direct Run (or quality 

index), and reuse of SOA services (since reuse might indicate not wasting efforts and 

resources). 

Right now the KPIs might not immediately visible to the whole organization, what would 

prevent everyone to suggest improvements in the metrics to a certain extent. The lead time is 

generated once a month, in the first Monday of the month, by collecting data from JIRA. The 

normal situation for lead time ranges from zero to 200 business days. The lead time is 

measured from the moment a need from the customer arises until the moment a solution that 

fulfills the need is delivered. Part of this lead time is dedicated to investigation and clarification 

of the need by the customer. From the Scania IT’s perspective, the expectations they have to 

improve their lean practices are: 

 Identify bottlenecks in the process; 

 Improve customer behavior; 

 Develop a tool/methods that can be used in daily work to communicate improvements; 

 Common way of measuring lead time; 

 Find measurements that “give us” a win-win together with our customer; 

 To look at/investigate the surrounding factors, stakeholders, processes having impact 

on working towards a better flow efficiency; 

 Suggest any solutions to reduce lead time; 

 To get into each teams daily work and understand how different each team works; 

 To motivate co-workers and the customer to work with the lead time to measure and 

reduce waste. 

 
As it is discussed further on the Section 3.2.1, Limitations, the scope of this thesis work is 
very limited and focus on finding measurements that are important to the company and the 
motivational aspect of the lean practices in the company. 
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2.2 Gamification 

Gamification, or “the use of game design elements in non-game contexts” (Deterding et al. 

2011, p.1), refers to attaching/using design elements that are characteristic for games into a 

rule-bound, goal-oriented play in a context which was not intended primarily for 

entertainment (Deterding et al. 2011). Although there are concurring definitions such as the 

one of Huotari and Hamari (2011), they tend to differ in the levels of abstraction and detail. 

The “non-game context” herein mentioned refers to an internal business setting, more 

specifically a service provider in the Information Technology industry. 

The common reason to adopt gamification is to make a context more “fun” to operate in, by 

motivating people to be more engaged on it, which they tend to do if their needs of competence, 

autonomy, or relatedness are satisfied (Deterding 2011). Those needs, according to Aparicio 

et al. (2012, p.2), mean: 

 Autonomy: “Sense of will when performing a task. When activities are performed by 

personal interest, perceived autonomy is high”. To improve autonomy, the use of 

“opportunities to choose, […] positive feedback and not controlling the instructions 

given to people” can be useful and can consequently improve “the intrinsic motivation 

of individuals.”  

 Competence: “Need of the people to participate in challenges and feel competent and 

efficient”.  Providing “opportunities for acquiring new knowledge or skills, be optimally 

challenged or receive positive feedback” helps tackling this need. 

 Relatedness: Feeling of connection of one person to others. This feeling of 

connection appears in relations that convey security and it strengthens one’s intrinsic 

motivation. 

More about those needs is discussed in Section 2.2.3 below. 

2.2.1 Effective gamification 

Kappen and Nacke (2013) mention that effective gamification happens when human behavior 

is influenced by engaging experiences, by using game design principles in decision-making 

processes and other services –  they opted to the usage of “game design principles”, which, 

according to Deterding et al. (2011) are a subset of “game design elements”. Nonetheless 

design principles are a “basic truth” (Cambridge Dictionaries Online n.d.) guiding efforts to 

solve a “design problem or analyze a given design solution” (Deterding et al. 2011, p.12). 

Hence, the author of the current work thinks that game design principles help finding the 

interaction components, unraveling mechanics, and applying conceptual models and game 

design-specific practices and processes to implement a gamification project. 

Some studies say that gamification has the power to shape behavior and cause a positive 

influence on people’s psychology (Herzig 2014; Hamari et al. 2014). 

Aparicio et al. (2012) and Kappen and Nacke (2013) also described a series of steps to 

implement gamification and analyze its results. The frameworks generated by those two works 

use the Self Determination Theory (SDT) proposed by Ryan and Deci (2000) as an underlying 

foundation. Aparicio et al. (2012) describes four steps, being: 

1) Identification of the main objective: the task to be gamified. 
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2) Identification of the transversal objective: other objectives that are interesting 

to people about to perform the task, allowing a system of mechanics to be created to 

improve player’s motivation. 

3) Selection of game mechanics: mechanics that match the objectives and the needs 

of human motivation (autonomy, competence, and relatedness). 

4) Analysis of the effectiveness: Through tests with specific metrics, questionnaires, 

or with expert heuristic evaluations regarding the gamified processes and the applied 

game mechanics, the goal is to analyze the effectiveness in a comparison of the values 

pre- and post-gamification. 

Kappen and Nacke (2013) propose a more visual model – or guide –, called “kaleidoscope of 

effective gamification” (see Figure 2). In this model, the authors mention that gamifying a 

system is a layered process in which:  

 The first layer – Motivated Behaviour Layer – comprises the core to effective 

gamification, which refers to identifying the extrinsic elements that cause impact on 

player’s intrinsic motivation (autonomy, competence, and relatedness); 

 The next layer – Game Experience Layer – refers, from a designer perspective,   to 

integrate actions, challenges and achievements to the gameplay experience where the 

focus is stimulate intrinsic and extrinsic motivation; 

 The Game Design Process Layer refers to the connection of subsystems or lenses 

to create a fun experience for the user. This layer is identified as a process because a 

series of activities are required to make this integration; 

 The Perceived Layer of Fun is the outer layer, which, from the player’s perspective 

is the most important. This layer provides a set of aesthetical experiences (audio, 

visuals, interface design, tangible interactions and intangible experiences) and through 

which the player can navigate to the core of the intended purpose of gamification, 

which is the experience of motivation to use the core service/product. This layer 

“becomes a critical aspect of any gamification application, because this is the layer that 

the users experience” (Kappen & Nacke 2013, p.122).  

   

Figure 2 Kaleidoscope of effective gamification (Kappen & Nacke 2013). 
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The models above provide a good starting point as to how to apply gamification. From a 

game/gamification designer’s point of view, the first step is to identify what is there to be 

gamified. Aparicio et al. (2012) describe that assessing the effectiveness requires a set of values 

to be compared before and after the implementation of gamification, which implies on having 

clear metrics associated with both main and transversal objectives. 

The mechanics presented on a game should be aligned with the set of rules existent on a system 

(Sicart 2008). Nevertheless, the literature very often highlight that overly simple or 

meaningless goals are not very useful to achieve the purpose of motivation commonly 

associated with gamification and other games with a purpose (von Ahn & Dabbish 2008; 

Kappen & Nacke 2013; Aparicio et al. 2012). It means that simply carelessly “dressing” 

something with game-like mechanics will not automatically make it more interesting: the 

content of the game must be challenging enough so that any eventual effect of gamification 

does not disappear quickly (Thiebes et al. 2014; Koivisto & Hamari 2014). 

Marache-Francisco and Brangier (2013) suggest that effective gamification should consider 

the user profiles and mention that being aware of the users’ social style and level of expertise 

is an approach centered on the user to increase the chances of success on gamification 

implementation. 

The worry on applying effective gamification also has to do with money, time, and efforts 

investment. A company would not appreciate investing in gamification with the uncertainty 

that it will really succeed. Besides, Gartner (2012) says that many attempts on providing a 

gamification solution would fail due to bad design, selecting the wrong mechanics and not 

considering the needs of the players.  The more you can anticipate the uncertainties, then, the 

higher might the chance of success be (and therefore lower chances of waste). 

Considering the point of view of the players, the employees in a service company, is also helpful 

to prevent managers from applying demotivating, “demeaning evaluations” (Ryan & Deci 

2000, p.70), but rather consider their interests. 

This work attempts to realize those two frameworks to a certain extent in order to give clues 

on what a company should implement so as to avoid investment waste, which could cause 

competitive disadvantage.  

2.2.2 Gamification elements  

If gamification is able to address psychological needs with its elements, it is useful to have a 

clear reference to help gamification academics and industry professionals to know the 

possibilities and the meaning of each element. Table 1 compiles game design elements that 

can be used as functional requirements of a game (interaction design components, parts of the 

design of a game connected to the game play), rather than principles and techniques to use 

those elements. Due to the lack of a single acceptable and comprehensible list of all game 

elements and mechanics, this table brings into scene the ones mentioned by a few sources 

(Aparicio et al. 2012; Gamification.org n.d.; Zichermann & Cunningham 2008; Herzig 2014; 

Csikszentmihalyi 2008; Ryan et al. 2006; Hamari 2011; Thiebes et al. 2014). Psychological 

needs are connected with the aid of Aparicio et al. (2012), Ryan and Deci (2000) and Ryan et 

al. (2006). The sources were also included in the table and were coded as following: 

A. (Aparicio et al. 2012). 

B. (Deterding et al. 2011). 
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C. (Gamification.org n.d.). 

D. (Hamari 2011). 

E. (Herzig 2014). 

F. (Thiebes et al. 2014). 

G. (Zichermann & Cunningham 2008). 

Table 1 Game elements, their psychological needs and their meaning.  

Psychological 

needs 

(autonomy, 

competence, 

relatedness) 

Game elements/ 

mechanics 

Description/meaning Game 

Experience 

Layer 1 

A C R 

X   

Profile. 

 

Sources: A, E, F, G. 

Dashboard in which important information/data 

regarding the player is displayed and the game. It can be 

a showcase in which every collected item in the game is 

displayed or a control panel in which actions can be 

performed. It gives the player guidance about next steps 

to be followed. 

Actions 

X   

Avatar.  

 

Sources: A, B, E, F, G. 

Virtual representation of a physical player, carrying 

contextual information about the player. One player 

might have more than one avatar if it is the desire of the 

designer; if only one avatar is allowed then the avatar 

becomes the single representation of a player’s profile, a 

way to display self-expression. 

Actions 

X   

Macros.  

 

Sources: A. 

Predefined set instructions to perform a particular task. 
Actions 

X   

Configurable interface. 

 

Sources: A, E, G. 

Possibility to customize the tool guiding one’s activities 

in order to display available information/data in a 

different way. Customization may also refer to visual 

changes in the game world (like colors, fonts, 

background images, etc.) or in the avatar. 

Actions 

X   

Alternative activities.  

 

Sources: A, D, G. 

Activities along-side the core of the game, alternate tasks 

and sub goals to be executed that are not mandatory but 

can contribute to the quality while performing the main 

tasks.  

Actions 

X  X 

Privacy control. 

 

Sources: A, E, F, G. 

Settings on how data is collected and how the player 

wants his data to be displayed. 

Actions 

X   

Notification control. 

 

Sources: A, E, G. 

Settings on how a player wants to be notified upon 

fulfilling conditions in the game or after an interaction 

through the system with him. 

Actions 

 X  

Positive feedback. 

 

Sources: A, B, C, F, G. 

Returning information to players and informing them of 

where they currently are against a continuum of 

progress, indicating the player is heading in the desired 

direction (game objective). 

Achievements 

 X  

Optimal challenge / 

Quests/ Missions. 

 

Sources: A, B, C, D, E, F, G. 

Providing challenges according to the player’s skill in 

order to allow a good game play experience. It can also 

be optional obstacles players voluntarily opt in to 

overcome. 

Challenges 

                                                         
1 Kappen & Nacke (2013). 
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 X  

Progressive information. 

 

Sources: A, C, F, G. 

Information disclosed allowing one to guide his/her 

steps towards mastery in the game. Gradual revelation of 

complexity according to the stage in which the player 

currently is. 

Achievements 

X X  

Intuitive controls and 

visuals. 

 

Sources: A, D, F, G. 

Easy interface between the player and the action taking 

place within the game. In-game competence and 

autonomy. Allows fast integration/onboarding in the 

game 

Actions 

X X  

Points. 

 

Sources: A, B, C, D, E, F, G. 

Scores representing how the players are interacting with 

the systems by performing desirable measures when they 

achieve expected outcomes. It is a measure of one’s skills 

in the game and a way to self-assess it (if displayed to the 

player). 

Achievements 

X X  

Levels. 

 

Sources: A, B, C, D, E, F, G. 

Element to divide the entire space of gamification into 

smaller parts. They indicate progress and increase the 

complexity of expected actions as the player goes a level 

up. Levels may be completed once expected conditions 

are fulfilled (number of points conquered or specific 

actions performed). Level can indicate a player’s skills in 

the game. 

Achievements 

 X X 

Leader boards. 

 

Sources: A, B, C, E, F, G. 

Ranking system in which a player or a team can compare 

their performance usually in term of points.  

Challenges 

X X  

Badges. 

 

Sources: B, C, D, E, F, G. 

Graphical representation of the completion of an 

achievement or “optional sub-goals in a secondary 

reward system” (Hamari 2011, p.3). They usually 

represent achieving goals that do not affect the progress 

of the core game 

Achievements 

  X 

Groups/ Discussion 

Forums/ 

Teams/Community 

collaboration. 

 

Sources: A, B, C, E, F, G. 

Groups/teams comprise a real subset of players. They 

share the same interest or goals and discuss tactics and 

strategies as a group.  

Actions 

X  X 

Messages/ Chat. 

 

Sources: A, E. 

Players are able to send messages to other players, either 

in real time or not. 

Actions 

X  X 

Blogs. 

 

Sources: A. 

Structure allowing quick updates from someone 

regarding a specific topic covering his/her point of view 

on that subject. 

Actions 

X  X 

Connection to social 

networks. 

 

Sources: A, G. 

Allows a user to skip conventional user registration 

processes by connecting to third party social networks 

already existent. Allows also an easier game 

content/progress sharing. 

Actions 

2.2.3 Gamification and motivation 

Many researches deal with gamification regarding its effects upon behavior, enjoyment and 

motivation (Herzig 2014). The psychological outcomes of it are of concern of many. 

In psychology, “motivation concerns energy, direction, persistence and equifinality – all 

aspects of activation and intention” (Ryan & Deci 2000, p.69). Motivation moves to action and 

it is not a single construct, since people are moved to act by several different factors (Ryan & 

Deci 2000). The SDT highlights two types of motivation: Intrinsic and Extrinsic. 
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Intrinsic motivation is connected to the natural inclination towards assimilation, mastery, 

spontaneous interest and exploration, and represents the principal source of enjoyment to a 

person (Ryan & Deci 2000). Ryan and Deci (2000) argue that the intrinsic motivation is 

enhanced when one has competence to perform a task and has the sense of autonomy when 

executing it. They also mention that competence and autonomy are empowered by the sense 

of relatedness, i.e. proximal relational supports seem to be important to one’s expression of 

intrinsic motivation. This theory suggests, then, “that social environments can facilitate or 

forestall intrinsic motivation by supporting versus thwarting people’s innate psychological 

needs” (Ryan & Deci 2000, p.71). 

Much of what people do is not intrinsically motivated due to social pressure or life's 

responsibilities (Ryan & Deci 2000). This leads us to the second type of motivation, the 

extrinsic one. Extrinsic motivation refers to the performance of an activity in order to attain 

some separable outcome (e.g. salary, avoid punishments, praise), not necessarily for the 

inherent satisfaction coming from performing the task itself. However, it is possible for the 

extrinsic motivators to affect the intrinsic motivation if the former is absorbed by the one 

experiencing the task. It means that if he/she internalizes it, or takes in a value or regulation 

and further transform it into their own, it is possible to develop the perception that those 

values and regulations are emanating by their sense of self. 

To measure motivation, it is necessary to measure people’s subjective experience. One way to 

do that is by the use of the Intrinsic Motivation Inventory (IMI), a multidimensional 

measurement device intended to assess people’s interest/enjoyment, competence, effort, 

value built over several experiments related to intrinsic motivation and self-regulation 

(Intrinsic Motivation Inventory 1994). 

When one is intrinsically motivated while doing a task, interest, satisfaction and enjoyment  

are present (Ryan & Deci 2000). When the enjoyment of the task at hand is optimal, a person 

gets in a state of mind called the psychological flow (this is the psychological term that differs 

from the flow mentioned earlier in lean thinking), promoting the best experience to the 

performer as possible (Csikszentmihalyi 2008). Csikszentmihalyi (2008) describes that the 

balance of one’s skills in face of a set of challenges allows him/her to be in the flow zone, where 

track of time and self-consciousness are lost. He mentions that the essential steps to producing 

flow are (Csikszentmihalyi 2008, p.97): 

1. “Set an overall goal, and as many subgoals as are realistically feasible”. 

2. “Find ways of measuring progress in terms of the goals chosen”. 

3. “Keep concentrating on what one is doing, and to keep making finer and finer 

distinctions in the challenges involved in the activity”; 

4. “Develop the skills necessary to interact with the opportunities available”; 

5. “Keep raising the stakes if the activity becomes boring”; 

Csikszentmihalyi (2008) presents the term “autotelic workers”, which, similar to the ones who 

internalize and integrate the external environment as a source of intrinsic motivation (Ryan & 

Deci 2000), have a great satisfaction on the work they perform, and despite the limitation of 

their work environment they are able to transform constraints into opportunities for 

expressing freedom and creativity.  
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Some people are not autotelic workers, but Csikszentmihalyi (2008) argues that it is possible 

to change a job’s conditions so as to transform it into one more conducive to flow, transforming 

it into an autotelic job. 

“The more a job inherently resembles a game – with variety, appropriate and 

flexible challenges, clear goals, and immediate feedback – the more enjoyable 

it will be regardless of the worker’s level of development”. 

Csikszentmihalyi (2008, p.152) 

2.2.4 Gamification architecture and scenarios 

Whilst the models provided in Section 2.2.1 describe in a high level of abstraction how to 

implement gamification, they do not go further on describing it on a lower level. It becomes 

necessary to understand, for instance, what are the possible ways to implement gamification 

in a business that is already running, with its set of tools, methods, and culture. 

Herzig et al. (2012) posit a model serving as an architectural reference of a gamification 

platform in an enterprise context. The work proposes a platform running in parallel with the 

legacy system in an event-oriented, rule-based architecture. It also assumes that the enterprise 

context where gamification is to occur has a Service Oriented Architecture (SOA) orchestrated 

by a Business Process Management (BPM) solution. With all the assumptions made, 

implementing a gamification ought to be a very non-disruptive activity due to its loosed-

coupled architecture. Figure 3 has the representation of that platform proposal. In short, the 

work of Herzig et al. (2012) suggests that in an architecture like that the Legacy System would 

either listen to events generated by the Gamification Platform or keep having its own frontend 

unchanged, whereas the Gamification Platform could be represented by its own frontends 

(e.g., web, desktop, or mobile clients). Because of this, they propose a few future research 

challenges, such as the Frontend Integration since “the representation of game dynamics, e.g., 

the user’s status, in existing frontends requires still huge integration effort” (Herzig et al. 2012, 

p.221). 

 

Figure 3 Generic gamification platform in an Enterprise context (Herzig et al. 
2012). 
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Herzig et al. (2012) propose a set of assumptions that limit the application of gamification to 

a very specific architectural scenario. The assumptions imply on an interested enterprise 

having to setup the environment to accommodate the specified requirements of the proposed 

Gamification Platform. This could not be feasible depending on the time/budget/know-how 

constraints that could exist in a company’s current scenario, hence hindering the gamification 

initiative.  

Based on the literature elicited by this work regarding gamification architecture and 

gamification itself (Markova & Bankova 2013; Stagliano & Stefanoni 2013; Herzig et al. 2012; 

Herzig 2014; McGonigal 2011), a few identified gamification scenarios will be presented in the 

following paragraphs. By the end, Table 2 will present this set of possible scenarios a player 

can have after implementing enterprise gamification. Those scenarios were also introduced to 

managers and maintenance managers of the company under study. 

Gamification as self-reporting tool. The first type of gamification is the one used in 

Alternate Reality Games (ARGs), also called “unfiction” games, or immersive fiction games 

(McGonigal 2011; McGonigal 2003; Unfiction Inc. n.d.). This is a multimedia game played in 

the real life (not necessarily on a virtual environment), in order to solve puzzles, usually 

resembling a role-playing game, with a narrative layering additional meaning and depth on 

reality  (McGonigal 2011; Unfiction Inc. n.d.; Deterding et al. 2011). Essentially the player must 

do things in the real-world in a way that they can relate in the game.  A few examples of ARGs 

are Chore Wars, Super Better, Learn Quest (McGonigal 2011), and Fitocracy (Fitocracy n.d.). 

Those ARGs rely on users self-reports and act as a management system with a layer of 

storytelling and game elements on them. They usually have a social element built-in, therefore 

reinforcing the need to report real information, due to social pressure, exerted sometimes by 

users/player performing the role of Game Master, the responsible to configure the challenges 

in the game.  

An example of an ARG inside a software development company would be a time log game.  The 

“reality” is the work done during a certain period in the company like meetings, requirement 

elicitation, and software development itself. Time logging in this case is not an activity 

inherent to the software development process itself but it might important for billing accuracy 

and future cost estimations, for instance. The alternate reality is a software with game-like 

features constructed in a way in which people can see the importance of reporting the time 

worked on a task, and making them satisfied on doing so. In this case the ARG should be 

voluntary (also due to the fact that it does not belong to the “reality”), as any good game should, 

but on the other hand attractive enough so that people feel the need to play it (McGonigal 

2011). Figure 4 shows how an ARG is not completely attached to reality and is fully dependent 

on user actions, both by configuring the scenario (acting as a Game Master, or “Puppet Master” 

(McGonigal 2003)) and by playing the game. One drawback from this approach is that it is 

subjected to people’s truthfulness while reporting the results of the actions taken in the real 

life. 
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Figure 4 Alternate Reality Game (ARG) representation. 

Gamification as a tracking-tool. Once an ARG is connected directly to the reality, say, by 

the use of tracking devices that can report user activity, like in Zombies, Run! (Six to Start n.d.; 

Beach 2013) – where through the use of a mobile device’s accelerometer and GPS it is possible 

to check if one is running and use it in the narrative of escaping zombies –, they reduce the 

need of a Game Master, and the game designers themselves can setup challenges more easily, 

decreasing the social pressure element. Even though the game is not demanding active 

interaction with the game, it’s a way to motivate people to exercise. This type of gamification 

produces two immediate results: while performing an action in the real life, there is an 

immediate response on the outcome of the game (e.g. the avatar can evolve, the story 

progresses, more points are earned, etc.).  In this case the ARG would act as a tracking system. 

Going back to the example of the time logging activities in a software development company, 

the time log game in this case would be able to track people’s core activities, such as writing 

lines of code or participating in meetings and automatically updating itself according to the 

game mechanics and narrative. Figure 5 gives a representation of this scenario. 
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Figure 5 Self-tracking ARG 

Full-fledged gamification. Similar to the first scenario in which the player must interact 

with the ARG, reporting his/her activities, the ARG can assume the role of a legacy system, 

mainly if the activity is mandatory. In this case, the game, which is no longer belonging to an 

“alternate” reality, becomes part of the core-business activity of the company. It can be the 

main legacy system or one satellite system. In the case of Scania IT, for instance, software 

developers have Visual Studio, Team Foundation System, and SQL Server as their main legacy 

systems, where they produce code, store it, and connect to the database. Nonetheless, JIRA is 

the tool in which they can report their work and connect with clients and the leadership and it 

is mandatory. 

Comparable to JIRA, there could be a scenario in which gamification is a system in itself from 

the player perspective, providing a perception of a single, seamless, system and experience. 

They can be built in the form of add-ins, or widgets, over a legacy system, e.g. Karma - 

Gamification in JIRA (Communardo Software GmbH 2014), WorkAndPlay integration gadget 

for JIRA (Work&Play n.d.) and JIRA Hero (Hoarau 2012). They can also be a Gamification 

Platform (e.g. Bunchball, Badgeville (Herzig 2014)), allowing the legacy system to gamify its 

activities without the concerns of having a complete gamification architecture, such as the one 

suggested by Herzig (2014) earlier in this section. Alternatively, a gamified system can have 

the architecture satisfying the main business needs and the gamification structure 

simultaneously, and in that case it would be a full-fledged gamified system. A market example 

of it would be Duolingo (Duolingo n.d.), a learning language system (main goal) supported by 

gamification elements, the add-ons mentioned earlier can also become the main way to 

interact with the legacy system. Figure 6 brings those scenarios from a player’s perspective. 
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Going back to the time logging activity mentioned earlier, an example of realization of this 

scenario would be one in which the game retrieves the work logs performed in the legacy 

system (which could be JIRA) and promotes new challenges based on the information they 

have, provide scores, badges and use other gamification elements. 

 

Figure 6 Integrated gamified scenario to the player 

Even though most of the architecture described by Herzig (2014) can support and 

accommodate at a certain extent all the scenarios aforementioned, it is important for a 

company to know the possibilities before taking any gamification approach. The decision must 

take into account, among other things: 

 Number of systems/interfaces the players will have to deal with; 

 Voluntariness and privacy of enrollment (McGonigal 2011; Herzig et al. 2012); 

 Cost of adoption; 

 Time of adoption; 

 If will there be the role of “Game Master”, who will assume that role and what kind of 

training or skills will be necessary for the person(s) performing it. 

 

Table 2  Possible enterprise gamification scenarios from a player’s perspective 

Gamification 

scenario 

Description Market examples/Visual interfaces/Implementation 

complexity 

Gamification as a 

self-reporting tool, 

Gamification acts as a meta-system, 

not directly connected to the 

enterprise context and relying on 

Market examples:  Fitocracy 

 Superbetter 

 Chorewars 
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Alternate Reality Game 

(ARG) 

people’s truthfulness and social 

control. 

Voluntariness of use: Voluntary. 

Visual interfaces: A separate visual interface from 

the legacy system. 

Implementation 

complexity2: 

Low (tool/sub-processes). 

 

Gamification as a 

tracking tool, as a 

satellite legacy system 

The gamified system is capable of 

interact with the main legacy system 

on the company in order to present 

to the player real-time data 

regarding his development.  

Voluntariness of use: Depends 

on the seamlessness of the 

experience (number of visual 

interfaces adopted) 

Market examples:  Zombies, Run! 

 Add-ons for JIRA: 

o Karma 

o Work And Play 

o JIRA Hero 

Visual interfaces: Either a separate visual interface 

from the legacy system or 

integrated it. 

Implementation 

complexity: 

Medium (several tools/sub-

processes, entire process). 

 

Full-fledged 

gamification 

The gamified system becomes the 

main way in which people perform 

the company’s core business. 

Voluntariness of use: 

Compulsory 

Market examples:  Duolingo 

 Add-ons for JIRA 

 Generic Gamification 

Platforms, such as: 

o Bunchball 

o Badgeville 

Visual interfaces: Single experience, single interface.  

 

Implementation 

complexity: 

High (a comprehensive platform, 

super- process) 

 

2.2.5 Lean-based Enterprise Gamification 

This work tries to anticipate how a company visualizes the implementation of gamification to 

foster their motivational needs while helping a company achieving the expected business 

results. The name of this work, “lean-based enterprise gamification”, refers to: 

 Lean: a shared means of thinking to drive out waste while designing improved 

ways of working, reducing costs, making better use of resources and finally 

delivering better customer value (Wood 2004, p.8). 

 Base[d]: the main part of something, or the people or activities that form the 

main part of something (Cambridge Dictionaries Online n.d.). 

 Enterprise: A business or a company (Cambridge Dictionaries Online n.d.). 

 Gamification: The use of elements commonly used in games in non-game contexts 

(Deterding et al. 2011). 

In other words, the work refers to: the use of game elements in a company driven by efforts 

to drive out waste and deliver better customer value. Section 2.3, Related works, will bring 

similar works both in lean and in gamification in which this current thesis can be compared 

to.  

                                                         
2 Based on Markova & Bankova (2013, p.73). 



 
18 

Gamification in a company should, therefore, be lean-based because with the uncertainties the 

concept carries, the chances of creating waste should be reduced and it should cause a positive 

impact on the service and the value delivered to the customer. 

2.3 Related works 

2.3.1 Longitudinal effects of lean production on employee outcomes and the 
mediating role of work characteristics 

Parker (2003) wanted to discuss the effects of lean practices on employee outcomes using a 

car manufacturing factory as a case study. The result showed that the implementation of three 

lean practices (lean teams, assembly lines, and workflow formalization) resulted in a negative 

effect upon organizational commitment, role breadth self-efficacy and an increased job 

depression. Nonetheless he also mentions that the same intervention in lean implementation 

“is likely to have different consequences for work characteristics, depending on factors such 

as the different elements of lean production that are introduced, the degree to which an 

enabling approach is adopted, the way the intervention is implemented, the preexisting work 

design, or the nature of the technology” (Parker 2003, p.631).  Figure 7 shows the expected 

impacts of lean production practices on work characteristics and the latter on employee 

outcomes. 

 

Figure 7 Model of the effects of lean production of work characteristics and 
employee outcomes tested by Parker (2003).  

2.3.2 Gamification at Work: Designing engaging business software 

Kumar (2013) describes a player centered design approach for gamification. She describes the 

following steps to realize that approach: Understand the player; Understand the mission; 

Understand human motivation; Apply game mechanics; Game rules; Engagement loop; and 

Manage, monitor and measure. In the step “understand the player”, she provides a template 

to gather information about the player as well as a list of mechanics to be implemented. In 

that work, some boundaries of gamification are also highlighted: It should not go beyond the 

enterprise context, always respecting the ethical and legal considerations and having “fun” in 

mind. Figure 8 illustrates this framework. 
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Figure 8 Player centered design (from Kumar Janaki & Herger Mario 2013). 

2.3.3 Process of Gamification. From the Consideration of Gamification to its 
Practical Implementation 

Marache-Francisco and Brangier (2013) attempts on creating a user-centered approach to 

identify the factors that should be taken into consideration when designing gamification 

(intention, situation, task, users).  The goal is to move away from a simplistic view of surface 

elements on a gamification solution and integrating it into the overall design, in order to 

facilitate effective gamification design. They introduce a design guide following a process 

based on a decision tree to support the implementation of gamification. 
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3 Problem 

Previous research on lean, focus on manufacturing and not so much in services (Malmbrandt 

& Åhlström 2013). Research connecting games (and gamification) and lean also focus on 

teaching/reinforcing the concepts of lean commonly in manufacturing companies (see Frisell 

2011). That maybe due to the fact that it is much easier to define operational measurements to 

tangible products than to services (Malmbrandt & Åhlström 2013). 

Even though many studies on gamification connect its implementation with the psychological 

needs it might satisfy (Nicholson 2012), when shifting the focus to a company setting, there 

are a set of practices that might as well affect the psychological scenario. Since adopting lean 

thinking means adopting a mindset focusing on providing better value to the client and 

eliminate waste, this work assumes that there are several positive aspects associated with  

adopting lean thinking, also because this mindset can be adjusted to a company’s current 

reality and conditions (Parker 2003). With that assumption in mind there are not so many 

studies evaluating the psychological impacts of lean adoption (Parker 2003), let alone in 

service companies. Lean production is supposed to remove mental stress and create a 

motivating work environment (Parker 2003), for that reason, and due to the fact that 

motivation as defined by the SDT is a construct referred by studies on gamification (see 

Deterding 2011; Groh 2012; Aparicio et al. 2012; Kappen & Nacke 2013), the impacts on the 

psychological needs of lean on autonomy, competence and relatedness are considered. 

Taking into account that the company under study adopted lean thinking, it would be of 

interest to have its adoption happening in all levels of the organization. Nevertheless, as stated 

above, service companies have not only a hard time defining its operational measurements, 

but also problems making clear the importance of those measurements to all levels in the 

organization. To make it happen company-wise, the company needs to know what is its 

current level of maturity to have a glimpse on where to improve (Malmbrandt & Åhlström 

2013). 

As mentioned in Sections 2.1, 2.1.1 and 2.2.1, both Lean Thinking and Gamification require 

clear goals. The former require goals focused on adding value to the customer, the latter 

require goals to delineate target behaviors and deploy the appropriate tools (Werbach & 

Hunter 2012). To check whether those goals are near to a completion state it is necessary to 

have clear metrics that represent their current state in the company. To know the appropriate 

tools it is also important to know how effective they will be to avoid waste. 

If gamification is to be implemented taking the least possible risk of waste and maximizing the 

possibility of being effective (in terms of motivation and achievement of company goals), one 

question arises, describing the problem to be studied by this piece of work: Do people view the 

implementation of gamification as something potentially interesting to improve their 

psychological needs of motivation (autonomy, competence and relatedness)? Together with 

that question, another one arises: Is there any difference on people’s expectation towards 

gamification elements after they are introduced to a gamification project? These questions 

will be translated into refutable hypotheses as it can be seen in Section 3.1.1.    
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3.1 Aim 

The aim of this study is to give to the company under study a report pointing out to a possible 

effectiveness (or ineffectiveness) of gamification implementation inside the company. To do 

that, people were interviewed and their feelings towards gamification elements were collected. 

On another perspective the aim is also to test part of the framework proposed by Aparicio et 

al. (2012) and Kappen and Nacke (2013) inside an enterprise context, backing up the 

realization with lean thinking principles. 

3.1.1 Hypotheses 

It is expected that all people involved in the study would report an interest on game elements 

to increase each one of their psychological needs (autonomy, competence, and relatedness).  

Therefore, three different hypotheses are going to be stated: 

Hypothesis 1a: 

 H01a: People will feel apathy towards the use of game elements to increase their 

autonomy and pursue company goals. 

 Ha1a: People will not feel apathy towards the use of game elements to increase their 

autonomy and pursue company goals. 

Hypothesis 1b: 

 H01b: People will feel apathy towards the use of game elements to increase their 

competence and pursue company goals. 

 Ha1b: People will not feel apathy towards the use of game elements to increase their 

competence and pursue company goals. 

Hypothesis 1c: 

 H01c: People will feel apathy towards the use of game elements to increase their 

relatedness and pursue company goals. 

 Ha1c: People will not feel apathy towards the use of game elements to increase their 

relatedness and pursue company goals. 

 

Previously on Chapter 2, Background, it was mentioned that managers and maintenance 

managers were aware of the goals of the study, and were contextualized about what 

gamification was and how it attempts to raise people’s intrinsic motivation. On the other hand, 

the other roles did not participate in the project’s presentation. However all the roles in a 

specific area of Scania IT were invited to participate in the study by filling in the survey 

presented in the Section 3.3 below. Even though they might have been affected by being aware 

of what the study was about,  the author believes that not only software has to have a user 

centered design, but also the gamification process must be centered in the players (González 

Sánchez 2010). That leads us to the second hypothesis connected to the possibility of people 

aware that gamification is taking place be more or less willing to use it. 

Hypothesis 2: 

 H02: There will be no difference on the expectations regarding game elements 

between the roles aware of the gamification project (managers and maintenance 
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managers) and those not aware of it (software developers, testers, systems analysts, 

etc.).   

 Ha2: There will be differences on the expectations regarding game elements between 

the roles aware of the gamification project (managers and maintenance managers) 

and those not aware of it (software developers, testers, systems analysts, etc.).   

3.2 Method 

For this work, aiming on providing a better foundation for gamification implementation, the 

first steps will be: 

1) Explain the work and what is gamification to Managers and Maintenance Managers 

2) Interview Managers and Maintenance Managers and identify how they visualize the 

company goals for the deliveries they participate. 

3) Identify which is their main objective (see Aparicio et al. 2012), based on the analysis 

of common responses gathered in step 1). Identify how the main objective is connected 

to adding value to the customer from a managerial perspective, since the customer is 

the most important thing to focus on and “should be prioritized above all else” (Modig 

& Åhlström 2012, p.130)). 

4) Identify transversal objectives (see Aparicio et al. 2012), by the use of a survey  

applied to people in non-managerial levels and therefore fleeing from command and 

control management style (Seddon 2005) as much as possible. 

Following the aforementioned steps will be the beginning of the realization of the frameworks 

proposed by Aparicio et al. and Kappen and Nacke (2012; 2013). Step 4) will be executed with 

the help of a survey built to map the current reality of the company’s lean practices. The 

current reality will map two dimensions inside the company: 

I. Lean maturity, made out of three main metrics, namely lean enablers, lean practices, 

and goals: 

o Lean enablers, or enablers "of lean adoption such as management commitment 

and dedication of time and resources to lean work"  (Malmbrandt & Åhlström 2013, 

p.1146). Using the instrument developed by Malmbrandt & Åhlström (2013),  to 

represent how well they are enabling lean work to be performed in the company. 

o Lean practices, or the operationalization of lean principles, the use of techniques 

and tools allowing the realization of lean thinking, measured also with the support 

of the questions provided Malmbrandt and Åhlström (2013), in their instrument 

for assessing lean service adoption. 

o Goals. Lean practices should empower everyone in the company to see the whole, 

therefore leading everyone’s efforts towards the same objectives. Having this on 

the survey will allow the author to see how people view performance measure 

(since clear goals require clear metrics and therefore measurements), and what 

they feel like it should be measured regarding their work. The generation of the 

questions in this part of the survey are backed up by works in the fields of 

psychology (Csikszentmihalyi 2008; Deci & Ryan 2000), lean (Emiliani 1998; 

Bhasin 2008; Modig & Åhlström 2012), and gamification (Aparicio et al. 2012; 

McGonigal 2011). To help respondents answering properly the survey relating to a 

closer reality, rather than embracing the whole company goals in the questions it 

was preferred to use the word project or,  in the company’s case, delivery. Asking 
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interviewees to think back into the last or two last projects they participated may 

help them have a more concrete experience to relate to. 

II. Psychological needs satisfaction. Not only gamification and games are connected 

to the psychology of people (Csikszentmihalyi 2008; McGonigal 2011; Aparicio et al. 

2012), but also the very implementation of a new way of thinking and working in the 

workplace can represent a change on people’s behavior (Parker 2003). This work 

attempts to measure people’s intrinsic motivation, a construct defined by autonomy, 

competence and relatedness, according to Ryan & Deci (2000). With the support of the 

IMI (Intrinsic Motivation Inventory 1994), questions were created in a 7-Likert scale to 

measure to what extent those needs are currently being satisfied. 

Every question defined in the first set of questions should be connected to at least one 

psychological need. For instance, under “lean enablers”, the question “1.9- I can easily 

communicate with different levels of management” is supposed to satisfy the needs of 

autonomy and relatedness. This will allow the current study to perform an analysis similar to 

the one of Parker (2003), however on a service company, and replacing job autonomy, skill 

utilization, and participation in decision making with autonomy, competence and 

relatedness, allowing a better connection with gamification and the use of the methods for 

applying gamification provided by Aparicio et al. (2012) and Kappen and Nacke (2013). 

Steps 3) and 4) have to do with objectives, or desired [future] results. The built survey attempts 

also to map an expected scenario in the company mainly in regards to what people feel can 

raise their sense of autonomy, competence and relatedness (see item III).  

III. Psychological needs fulfillment with gamification elements. A few 

gamification elements, also connected to the psychological needs were presented in the 

form of questions not using the nomenclature related directly to games. For example, 

question “5.9- I would like to see a record of all the goals (personal and external) I once 

reached” refers to the use of achievements, or challenges completed by a game player 

(Hamari 2011). This question is connected to the player’s autonomy and competence 

(Aparicio et al. 2012). This grouping of questions covers the gamification elements as 

proposed by Aparicio et al. (2012), Werbach and Hunter (2012), McGonigal (2011), 

Kapppen and Nacke (2013) and Zichermann (2008) phrased in a more understandable 

way to the respondent. To present the gamification elements the descriptions in Table 1 

above in Section 2.2.2 were used, adjusted to the company’s reality. “Appendix B - 

Mapping from survey questions to gamification elements” shows the underlying 

meaning of each question. 

Figure 9 has a representation of the two dimensions the survey entangles. 
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Figure 9 Survey connecting questions to lean and the SDT, mapping the 
company’s current and expected realities. 

The expected factors predicting the usage of specific game elements are presented in Figure 

10. 

 

Figure 10 Expected factors predicting game elements based on psychological 
needs. 

  

5) Connect main and transversal goals. Step 4) attempts to check how the goals are 

perceived by the employees currently as well as suggestions on what can are interesting 

things for them to pursue. This should allow a connection between the main objectives 

defined in step 3) and the transversal objectives highlighted by the people in the 

company. 
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6) Define the Motivated Behavior layer (Kappen & Nacke 2013) and select game 

mechanics (Aparicio et al. 2012). This step should point out which game elements 

are more likely to cause an impact on people’s motivation to pursue whichever 

objective is defined. This would serve to describe how is the overall perception of 

extrinsic motivators over intrinsic motivation (Ryan & Deci 2000). 

a. To do this, a measure of the current self-perception of autonomy, competence, 

and relatedness (hereinafter CA, CP, and CR, respectively, and Cx generically) 

will be collected and they will be a construct expressed in a scale from 1 to 7 

(see Section 3.3 - Survey building and deploying process). The expected value 

[of interest/optimism] towards gamification elements tackling autonomy, 

competence, and relatedness (hereinafter EA, EP, and ER respectively, and Ex 

generically) in a scale 1 to 7 will also be collected.  

b. Ex will then be compared to Cx. The author expects that if Ex is higher than Cx 

then there is a chance to the expected gamification element to cause an impact 

on improving the psychological need in question. However, if Ex is equal or 

lower than Cx, there is a possibility of indifference towards the game elements 

to be implemented (or low impact on the implementation). Therefore the ratio 
𝐸𝑥

𝐶𝑥
  should be higher than 1 to indicate the possibility of effectiveness of the 

implementation of the set of game elements connected to the specific 

psychological need. See Figure 11 below expressing this assumption 

graphically. 

c. Cx will be defined by the average of all the answers to the questions related to 

lean enablers, lean practices and goals, which are connected to the 

psychological need X in question (autonomy, competence, relatedness). It 

basically comprises all most of the questions connected the current reality as it 

can be seen in the last column of Appendix A - Table 8. 

d. Ex will be defined by the average of all the answers to the questions regarding 

game elements connected to the psychological need X in question (autonomy, 

competence, relatedness). Basically it comprises most of the questions 

connected the expected reality as it can be seen in the last column of Appendix 

A - Table 8. 
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Figure 11 Assumed relation 
𝐸𝑥

𝐶𝑥
 of impact (interest or apathy) in the use of game 

elements in an enterprise context. 

Following the player-centered game design (see Figure 12) the steps above would correspond 

to the analysis phase, allowing the requirements to be elicited (González Sánchez 2010).  When 

the above steps are finished the final step would be: 

7) Develop an initial requirements document of a lean-based approach to 

implement gamification, sorting the game elements by higher chance of success 

(higher 
𝐸𝑥

𝐶𝑥
 ratio). The document should present the possible gamification scenarios as 

presented in Table 2 above (Section 2.2.4) so that the company can opt-in for the one 

that fits it best according to the constraints (of cost, time, resources, etc.) that might 

exist.  

 

 

Figure 12 Player-centered design. Source: González Sánchez (2010, p.337). 
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3.2.1 Limitations 

A final requirements document should also be validated with the workgroup in regards to 

technical feasibility (González Sánchez 2010). In Scania IT’s case data extraction from the 

main legacy system (JIRA) should be considered as part of the requirements document, but 

this is out of scope for this work, rather it will comprise the psychological needs that 

gamification can foster and a rank of which elements were more desirable from the perspective 

of the company’s employees. 

The transversal objectives must be connected to the values of the company and they must be 

measurable. Deeper discussion on how to measure those objectives with managers must be 

done and the requirements document refined. The undesirable effects associated with the 

non-fulfillment of those objectives (Walker II & Cox III 2006) must be also of knowledge of 

the gamification designer to move on to the next step of the frameworks used as reference for 

this work (Kappen & Nacke 2013; Aparicio et al. 2012). 

Following the kaleidoscope of effective gamification (Kappen & Nacke 2013) as reference,  the 
next steps should be taking into account the layers of game experience, game design 
process, and perception of fun. This would be the start of final steps, namely the game 
design phase, the software design phase and the development (González Sánchez 2010). Those 
steps could also be replaced by the acquisition of a solution from the market, according to the 
company’s strategy. In spite of the company’s strategy it is important to have validation to 
reduce the long-term chance of forsaking the gamification solution (Herzig et al. 2012). 
 
Even though the concrete implementation of a gamified solution is out of scope, the actual use 

of an implementation must be done, preferably in a prototypical version of it. By the use of a 

psychometric test similar to the instrument used in the current study (see Section 3.3.2 below) 

one can check whether there was an increase on the perception of satisfaction of the 

psychological needs after the gamification development or not. By the use of clearly defined 

metrics, and, for instance, by the use of gamification as a tracking tool (see Table 2 above) it 

will be possible to do the analysis of effectiveness proposed by Aparicio et al. (2012). That 

can be done in the two dimensions mentioned before in this work (the company’s lean 

maturity and psychological needs satisfaction – refer to items I and II above).  

Refer to “Appendix E - Final Report” to see an initial requirements document. This document 

does not specify what to implement in a gamified solution but rather compiles the knowledge 

created by this work and serves as a foundation for future investigation comparing 

expectations with the actual feeling and accomplishments after a gamification project. 

3.3 Survey building and deploying process 

The first step on building the survey was to first use the Instrument for Assessing Lean Service 

Adoption in companies (Malmbrandt & Åhlström 2013). Lean is a concept that fits not only to 

companies that explicitly adopted this kind of thinking, but also to one that is useful to every 

company that wants to eliminate waste and give a better service to the customers (which would 

supposedly be every company). With that assumption in mind, it is not of interest of this thesis 

to use the instrument to validate whether the people in the company understand what is lean, 

but rather the ability to understand the principles it entails and act accordingly.  

That said, the first thing while in the instrument was to check every question it had and instead 

of using, for instance, the “employee commitment” item towards the lean practices, containing 
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answers that go from “No commitment to lean, openly negative towards lean or does not 

display any commitment” to “Exceptional approach to employee’s role in lean. Sees 

improvement work as an important part of everyday job. Equal focus on new solutions and 

sustaining previous ones” (Malmbrandt & Åhlström 2013, p.28), the question in the survey 

would be translated into two, namely: 

 “I suggest ideas to improve the deliveries (in quality, speed, etc.)” and 

 “I think improvement work should be part of everyday job”. 

The average of the two questions, with answers based on a 7-Likert scale, would allow a 

measure of current employee maturity (on lean practices), and if the questions have an 

internal consistency it should be pointed out by the use of Cronbach’s alpha test (Carmines & 

Zeller 1991; Tavakol & Dennick 2011). Table 3 contains data regarding survey reliability, which 

is affected by the internal consistency of the survey (based on people’s responses), number of 

questions to measure each item.  

Table 3 Survey reliability analysis, broken down into the psychological needs. 

Item measured Reliability α for 
manager and 
maintenance 

managers 

Reliability α for 

other roles 

General 
reliability α (all 

roles) 

Enablers (overall) 0.81 0.85 0.84 

-Autonomy 0.78 0.72 0.75 

-Competence 0.66 0.76 0.72 

-Relatedness 0.76 0.80 0.78 

Practices (overall) 0.75 0.88 0.85 

-Autonomy 0.61 0.89 0.85 

-Competence 0.56 0.96 0.67 

-Relatedness 0.74 0.84 0.80 

Goals (overall) 0.88 0.75 0.86 

-Autonomy 0.87 0.75 0.86 

-Competence 0.87 0.60 0.81 

-Relatedness 0.85 0.45 0.77 

Motivation (overall) 0.46 0.55 0.50 

-Autonomy 0.53 -0.01 0.29 

-Competence 0.43 -0.09 0.24 

-Relatedness 0.67 0.65 0.64 

Expectations 
(overall) 

0.80 0.83 0.83 

-Autonomy 0.77 0.77 0.80 

-Competence 0.71 0.80 0.78 

-Relatedness 0.41 0.07 0.21 

 

As stated before, all those questions are connected to one’s psychological needs, since 

presumably lean practices cause impact into a person’s motivation.  “Appendix A - Survey 

questions and psychological needs addressed” contains all the questions in the survey together 

with the need each one of them is connected to. The psychological need was connected by the 

author based on the description provided by the authors of the SDT  and gamification (Ryan 

& Deci 2000; Aparicio et al. 2012) and then validated with colleagues on the IT industry and 

with knowledge in manufacturing operations and operations management. 
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To validate one’s understanding regarding a certain question (mainly those that could confuse 

people due to the terms used), diametrically opposed questions were posed, acting as 

validators of each other, as the example below: 

 “When an improvement in the way of work is done it is usually for a single delivery but 

not to the upcoming deliveries” is opposed to : 

 “When an improvement is done in the way of working I can feel the benefits of it for 

the whole process and for the new deliveries in which I participate”. 

Before disclosing the survey to the company under study, a pilot version of the survey was 

deployed to other companies in different industries (38 responses from at least 8 different 

industries, being IT industry the most representative), and it allowed the author to refine the 

questions before deploying the survey to Scania IT.  The pilot version had less questions and 

they were not using the lean assessment tool and the IMI as a foundation. 

The final version of the survey had voluntary participation and all data collected was 

anonymous.  

3.3.1 Measures 

Demographic information. Gender, Age (in ranges of years: <20, 21-25, 26-30, 31-40, 41-50, 

51-60, >60) and Role (Software developer, Systems Analyst, Tester, Maintenance Manager, 

Other [specify]). 

Lean enablers. Composed of 11 questions, all in a 7-Likert scale, adapted from Malmbrandt 

and Åhlström (2013). 

Lean practices. Composed of 24 questions, all in a 7-Likert scale, adapted from Malmbrandt 

and Åhlström (2013). 

Goals. Composed of 17 questions, all in a 7-Likert scale, except three. Two were open text 

questions to ask what is good for the respondent to measure and one was a Yes/No question 

to check if people saw that goals were defined to the deliveries (or projects) they participated. 

Psychological needs satisfaction. Composed of 16 questions, all in a 7-Likert scale, based on 

literature on SDT and gamification (Intrinsic Motivation Inventory 1994; Ryan & Deci 2000; 

Aparicio et al. 2012). 

Expectation towards gamification elements. Composed of 18 questions, all in a 7-Likert scale 

based on gamification literature (Aparicio et al. 2012; Hamari 2011). 

Confidence and reliability. Composed of 2 questions in a 7-Likert scale. They were created to 

check if person gave careful thought to their answers and if they understood all questions. The 

goal with that was to make one to verify if something was not answered and maybe go back to 

some part he/she was not very confident on answering. 

All 7-Likert scaled questions range from strongly disagree to strongly agree. 

3.3.2 Survey deployment, sampling and data collection  

The survey was ultimately released to 128 different persons, being 16 Maintenance Managers, 

6 Managers and 106 other roles (testers, developers, analysts, etc.).  A total of 44 valid 

responses were collected resulting in a 34% response rate. Table 4 contains a detailed result 
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of the response rate. Something important to highlight is that there is a close control of who 

belong to the mailing lists when it comes to managers and maintenance managers. However 

in the other roles, there are consultants working part-time off-shore or even who worked in a 

temporary fashion but hadn’t their e-mails removed from the list. Scania IT mentions that the 

participation rate might have been slightly higher. 

Table 4 Surveys distributed and response rate. 

Role Surveys  Valid responses Response rate 

Maintenance Managers 16 12 75% 

Managers 6 3 50% 

Others 106 29 27% 

All roles 128 44 34% 

 

Data analysis was carried out using regression to identify the level of prediction of lean 

enablers and practices on motivation. Regression was also used to identify the impact of the 

current motivational status on the expectation of gamification elements. 

Taking into account the voluntary nature of the survey, a few actions were taken to increase 

the response rate, and therefore reduce the chance of systematic error, namely:  

 Decrease the number of questions and allow the time spent on the survey to be 

formally part of an activity sponsored by the company - employees could log the time 

spent on answering the survey as part of their job. 

 Send reminders to all persons in three different points in time. Every time a reminder 

was sent an increase of responses could be expressively noticed. Figure 13 shows the 

increase of responses over time after a reminder. 

 

Figure 13 Reaction of respondents after an e-mail reminder. 

 Extend original answering time. Last e-mail included an information of time 

extension to answer the survey. 

 Include an extrinsic reward.  The survey had 5 checkpoints, each one correspondent 

to a group of questions. In the beginning of the survey a story was told, presenting a 

character that would help the respondent by collecting golden tickets with a letter on 
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them. After finishing the survey a word would be formed and with that word they could 

get a small secret reward in the company’s reception. Figure 14 shows how the extrinsic 

reward was introduced throughout the survey. In every e-mail the reward was 

mentioned. 

 

Figure 14 Story in the survey, checkpoint screen and ticket with a letter. 
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4 Analysis 

Several regressions were performed, and they will be presented below; Table 5 contains a 

summary of those regressions on the psychological needs. The degree of confidence is 95%. 

The 𝐫𝟐 values vary from the minimum of 14% to the maximum of 68% on the psychological 

needs. An analysis on Table 5 shows that lean practices’ independent variables are the ones 

fitting better to the regression model, since the variance of all the psychological needs can be 

explained by around 60% of the practices related to lean, being relatedness the most 

statistically significant. To improve the overall adequacy to the regression model, the support 

of professionals with psychology, mainly on SDT, and of professionals on lean would highlight 

some variables that were not considered by the instrument used in this work.  

Table 5 Regression model summary predicting psychological needs based on lean enablers, 

practices and goals definition. 

Independent 
variable 

Dependent 
Variable 

r 𝐫𝟐 Adjusted 

𝐫𝟐 

SE of the 
estimate 

Lean enablers 

Autonomy 66.99% 44.87% 35.93% 53.73% 

Competence 55.36% 30.65% 23.53% 59.36% 

Relatedness 58.83% 34.61% 21.89% 72.80% 

Lean practices 

Autonomy 74.08% 54.88% 28.15% 56.90% 

Competence 73.65% 54.24% 32.15% 55.92% 

Relatedness 82.62% 68.26% 51.25% 57.51% 

Goals 

Autonomy 65.47% 42.86% 15.28% 61.78% 

Competence 57.49% 33.05% 12.76% 63.41% 

Relatedness 37.76% 14.26% 0.35% 82.22% 

 

Three one-tailed t-tests were performed to check the first hypothesis (people will feel apathy 

towards the use of game elements to increase their psychological needs and pursue company 

goals) for each of the psychological needs (hypotheses 1a [autonomy], 1b [competence], and 

1c [relatedness]). As mentioned in Section 3.2, item  6)b above, the possible impact of 

gamification as assumed by this work is measured by  
𝐸𝑥

𝐶𝑥
, where a possible impact is defined 

by 
𝐸𝑥

𝐶𝑥
> 1 . There was significant interest on the use of gamification elements to improve 

autonomy, t (43) = 4.76, p < .005, and competence, t (43) = 5.89, p < .005, but not relatedness, 

t (43) = -1.51, p > .05. Therefore hypotheses H10a and H10b are rejected, but H10c is accepted. 

It might be more likely that implementing game elements and mechanics to improve 

autonomy and competence yields better results on people’s motivation. Figure 15 displays the 

overall anticipation of game elements in each one of the psychological needs. Data can be 

found in “Appendix C -  Detailed results – Anticipation of game elements”, reporting the self-

efficacy in every psychological need (CX), the expectation over game elements to improve the 

need (EX), and the ratio 
𝐸𝑥

𝐶𝑥
  indicating interest (> 1) or apathy (≤ 1). 
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Figure 15 Anticipation of game elements tackling autonomy, competence and 
relatedness. 

An F-Test was performed to check if there is a difference between the expectations of managers 

and maintenance managers (group aware of the gamification project – 15 persons) and the 

other roles (not aware of the project – 29 persons). Three tests were performed comparing the 

expectations of game elements tackling autonomy, competence, and relatedness. There was 

no significant effect of the awareness on the project on the expectation of game elements to 

increase any of the employees’ psychological needs – autonomy (F1,28 = 1.111, p > .05), 

competence (F1,28 = 1.162, p > .05), and relatedness (F1,28 = 1.074, p > .05). Hence the null 

hypothesis H02 is accepted (there will be no difference on the expectations regarding game 

elements between the roles aware of the gamification project and those not aware of it). It 

means that even if you adopt a player centric approach by communicating the project to them 

there will not be a significant difference regarding the perception of usefulness on the adoption 

certain game elements. 

An analysis of the survey’s qualitative responses, namely to the questions “3.10- What is 

important for you to measure in your daily work regarding your own work?” and “3.11- What 

is important for you to measure in your daily work regarding your team's work?” allowed a 

connection between the company’s defined metrics and the employees’ expected metrics.  

Figure 16 shows the connection of main objectives (defined by the company) with transversal 

objectives (made explicit by the employees) through an analysis of the qualitative interview. 

Arrows go from the transversal objectives to the main objectives indicating that working on 

them may contribute to improve the main objectives. 

Main objectives are contained in a elliptic shape; every shape has two numbers in circles, the 

smaller one on the left represents the amount of responses from people previously aware of 

the project (managers and maintenance managers) and the bigger circle on the right contains 

the responses of those not aware (every other role). Similarly the purple rounded rectangles 
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has an elliptic shape on the right containing the amount of answers promoting that 

measurement. Figure 17 provides the same explanation visually. This analysis reveals a few 

measurements that are closely related to feelings rather than numerically observable ones.  

 

Figure 16 Main objectives connected with transversal objectives. 

Table 6 brings the textual analysis of the same relation between main and transversal 

objectives. 

Table 6 Main objectives connected with transversal objectives and reason why they were 

connected in such a way. 

Main Objectives Transversal Objective Why they are connected 

 Lead time 

 Quality 

 Reuse 

 Other 

Feedback on my work The goals described here can be easily connected 

to every main goal since people want to know, 

from the company’s perspective, how well they are 

performing. The feedback can be in other areas as 

well. 

Improvements 

 Lead time 

 Quality 

 Other 

Customer satisfaction/ happiness The customer cares usually about the quality of 

the product/service he gets and the time he gets 

it. The cost could be another factor to be included 

in “other”. 

 Lead time 

 Other 

Lead time/ lead time root causes The lead time comprises also how long it is left for 

one to finish the task at hand, and the accuracy of 

one’s estimation.    Progress 

Time spent x Time estimated 
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 Quality 

 Other 

Value added The value added is connected to the quality but 

also to others since from the customer perspective 

value can be added in a variety of ways. 

 Quality Quality of my work/ code quality Connects explicitly to the main objective. 

 Other Learning Learning may affect quality and lead time, for 

instance, but it might be unusual for customers to 

care about how much the team learned as to 

associate it directly to the quality and lead time of 

the delivery. 

 

 

Figure 17 Detailed explanation of main and transversal objectives identified by 
qualitative analysis. 

“Appendix D - Detailed Results – Ranked interest on game elements” brings the gamification 

elements ranked by the respondents sorted from the highest rated to the lowest. Combining 

this information with the objectives identified and the anticipation of game elements to 

improve motivation can lead to a good specification of how the gamified solution can look like. 
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5 Conclusions 

5.1 Summary 

In this study, a survey was used as the main instrument to measure people’s current maturity, 

motivational levels, and expectation towards game elements. A total of 44 participants 

responded the survey. Out of those 44, two groups could be identified: 1) managers and 

maintenance managers, who were aware of the project, and 2) other roles (testers, software 

developers, system analysts, software architects, etc.), who were not aware of the project. The 

results showed that there was no significant difference on the expectation of the two groups 

and that there is a perceived interest on game elements to raise people’s autonomy and 

competence, but not relatedness.  One possible reason for relatedness not to have perceived 

interest may be due to the few questions on the survey addressing this psychological need, 

which also might have caused an impact on the reliability of the answers on this regard. It is 

also possible that the high level of satisfaction on relatedness causes less interest on using 

game elements to improve it (Scania IT has already a private social network, for instance).  

The present work shows preliminary efforts on defining an anticipation on game elements to 

reduce the chance of waste and improve people’s motivation to pursue the enterprise 

objectives. And it gives a clue on whether there will be apathy towards the implementation of 

certain game elements or interest (which can cause people to be engaged to pursue the 

company goals). 

Improving the survey by raising its reliability and the correlation between the lean maturity 

and the psychological state might give more assurances when accepting or rejecting the first 

hypothesis (divided into three others) presented by this work. Also validating the survey with 

experts on lean and on psychology might allow it to bring the answers to fit better into the 

regression model. 

5.2 Discussion 

This chapter discusses the summarization of the work in the aspects it entangles and how it 

can be of value to an enterprise willing to apply gamification. It also brings a discussion on 

how the anticipation of gamification can be possibly interpreted not only regarding a future 

scenario but also to regarding the current scenario of a company. 

5.2.1 Relevance 

This specific piece of work focus on a user-centered approach to implement gamification by 

collecting all potential player’s perceptions and expectations. It also attempts to measure the 

impacts of the lean enablers, practices and goals in a service company on people’s motivation. 

It can be of use for a company to understand how to improve its ways of working in desired 

aspects. If the survey is applied in different points in time, first mapping the current reality 

and after the expectations, the gamification elements introduced in it could address even 

better the points in which the maturity is low. Even though the company under study showed 

a maturity above 4 (in a scale of 1 to 7 in enabling lean practices, in developing lean practices, 

and in setting up goals) it also gave it insight on things that can be improved when adopted 

lean thinking. Observation and qualitative interviews define that Scania IT has the follow lean 

maturity level: “level 2 - general awareness: start of searching for proper tools and methods, 

problem solving is becoming more structured. Informal approach in a few areas with varying 
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degrees of effectiveness” (Nightingale & Mize 2002, p.23; Malmbrandt & Åhlström 2013). 

Quantitative results, on the other hand, reveal a higher level, named “level 3 - systematic 

approach: most areas involved, but at varying stages. Experimentation using more and more 

tools and methods and employees start following-up work using metrics” (Nightingale & Mize 

2002, p.23; Malmbrandt & Åhlström 2013). Table 7 brings a description of the possible generic 

classification of maturity levels, based on the work of Nightingale & Mize (2002). 

Table 7 Generic description of lean maturity. 

Level Generic definition of maturity levels 

Level 1 No adoption: problems are often explicit and solutions often focus on 

symptoms instead of causes 

Level 2 General awareness: start of searching for proper tools and methods, problem 

solving is becoming more structured. Informal approach in a few areas with 

varying degrees of effectiveness 

Level 3 Systematic approach: most areas involved, but at varying stages. 

Experimentation using more and more tools and methods and employees start 

following-up work using metrics 

Level 4 On-going refinement: all areas involved, but at varying stages. Improvement 

gains are sustained 

Level 5 Exceptional, well-defined, innovative approach: all areas are involved at the 

advanced level. Improvement gains are sustained and challenged systematically. 

Innovative solutions 

 

The survey collected what things are interesting for all levels in the organization to measure, 

and connected them to the main metrics the company wishes to improve. This is of value for 

a company to see if the values it has are also inculcated in people’s expectations. This revealed 

to be true in the case of Scania IT, since most of the things the employees would like to measure 

are connected with the main goals.  

5.2.2 Survey and results 

A survey was used as the main instrument to map the current reality of the company in both 

lean maturity and the motivational self-efficacy according to the SDT. The same survey 

attempted to visualize people’s expectations over the use of certain gamification elements in 

the company. Even though the instrument was built with the aid of the lean assessment 

instrument for service companies (Malmbrandt & Åhlström 2013) and literature on 

gamification and SDT, it would be valuable to have a validation of the final survey with people 

with expertise in lean and in psychology, rather than just colleagues in the IT industry and in 

operations management. If that was done it is possible that the correlation between lean 

practices and autonomy, competence, and relatedness had a higher rate than what is 

presented in Table 5 above. There might be as well other variables with more relevance that 

did not get into the survey.  
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Taking into account that the predictability in the regressions was not the highest possible in 

all aspects, it might indicate that the analysis either do not fit to the regression models or that 

it needs more theoretical foundation and consider more variables that can affect the 

psychological needs. More research on psychology and practices in service companies are 

required. 

Even with the project information being disclosed to specific roles in the organization, and 

those roles being aware of the objective of the survey, there was no significant difference on 

the expectations on game elements. This can mean at least two things: 1) Knowing about a 

gamification project beforehand indeed does not affect expectations significantly or 2) 

Gamification elements should be presented explicitly instead of giving only their meaning in 

the survey. The second approach should be tested in a future survey.  

Through a qualitative analysis on the responses of the survey a connection between the 

business goals and the measurements employees would do on their own work could be 

established. This is part of the definition of business objectives. 

In software engineering, requirements elicitation is often done by the use of surveys and 

interviews to know more about the needs of the user (González Sánchez 2010). Also, in lean 

thinking, when employee participation takes place in developing standard work procedures, it 

might also increase the participation in decision making and support skill use (Parker 2003). 

For those reasons this work adopted a participatory approach for requirement elicitation by 

the use of interviews and the survey.  

Whereas a lean company would setup clear goals to be pursued, it would be the role of 

gamification to motivate people to pursue those goals. Nonetheless, even if the goals are clear 

enough, but are too easy to accomplish, creating game mechanics around them has the risk of 

not being challenging enough, which could lead people to less level of effort (von Ahn & 

Dabbish 2008). That must be considered in a requirements document. And to the 

implementer it must be clear and agreed by everyone that the metrics are able to be gamified 

to allow an overall participation. 

5.2.3 Gamification scenarios 

Defining the business objectives, with the intention to gamify them, might be a process of 

specification in which considering the needs and motives of the target players is necessary 

(Kumar 2013; Marache-Francisco & Brangier 2013). How many transversal objectives should 

be associated with clearly defined business goals, however, is not something that can be 

promptly said. Besides, depending on the architecture and scenario selected to implement 

gamification in a company that already has a set of tools and methods, those needs can be 

dealt with in different ways. However there is no empirical study about the people’s reaction 

over a specific scenario. 

It is easy to suppose, nonetheless, that the closer to a full-fledged gamified solution, the less 

voluntary the participation will be and therefore the sense of autonomy can be reduced. On 

the other hand the closer to a self-reporting, voluntary solution, the lower can be the 

participation on the tool and it can be faced by a company as a waste of money, violating one 

of the principles of lean thinking (elimination of waste). One can argue also that having 

gamification can bring other benefits compared to the downsides. To Scania IT, for instance, 

visualization is of great importance and it is believed that the more immediate the feedback 

the higher is the sense of autonomy if the feedback is given on something of interest of the 
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player, this would foster another lean principle (the one of a global, common, visualization at 

all times). 

Analyzing Table 2 containing possible gamification scenarios, presented in Section 2.2.4, we 

can highlight at least two possible ways in which the final user/player can feel the effects of 

gamification: 

1) Gamification expressed in the company’s main (or legacy) system frontend (where it 

can listen to the events raised by the gamification platform and display its results 

itself), or 

2) Gamification as a separate platform from the legacy system with its own frontend (by 

frontend the author refers to ways of interacting with the gamified platform, digital or 

not). 

If the first is the case, then the process of gamification approaches to the one of creating a 

game, due to the fact that either the main system will be designed from scratch or it is the 

intention of the company to tightly couple game elements into the core of its system. However, 

on the second case (gamification as a separate frontend from the legacy system) some things 

must be considered, such as: 

 Will the participation on the gamified platform be voluntary (Werbach & Hunter 

2012)? 

 Being voluntary, will it attract and retain players (Herzig et al. 2012)?  

 How will the two frontends (legacy and gamified) interact? What will be the backend 

technology allowing that interaction? 

 Will the gamified frontend be used primarily for keeping track of the activity on the 

legacy system? Alternatively, will it allow players to interact through it with the legacy 

system? 

 How much of the actions in the legacy system is going to be available in the gamified 

platform? 

 Will the gamified platform require changes on the legacy system? 

 How will players feel about having two different platforms to operate? 

 Will the increased number of platforms (specifically frontends) cause a generalized 

focus loss on both the new and the former systems? 

The aforementioned questions arise because many parallel operating systems/platforms 

(specifically frontends) may cause a performance loss on the operator (user/player), since, 

according to the literature on lean, it will result in more mental setup time (Modig & Åhlström 

2012).  

5.2.4 Anticipation of gamification 

Gamification is considered by some as a buzzword (Chorney 2012), with lots of claims of 

success as well as claims of failure. The lack of a clear definition in the market and in the 

academia of what gamification really comprises brings uncertainties that companies cannot 

afford if they wish to maintain their competiveness. There are some papers and books 

containing guidelines on how to apply gamification (Kappen & Nacke 2013; Aparicio et al. 

2012; Marache-Francisco & Brangier 2013), this work, however, attempts to anticipate 

people’s desire regarding gamification elements to point out to a clearer direction of which 

gamification elements can be implemented before any action can be effectively taken. 
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Nevertheless, the complex of interest or apathy (as depicted in Figure 11, Section 3.2) towards 

gamification elements requires deeper theoretical and empirical exploration that goes beyond 

the scope of this thesis. The relation of expected gamification elements and current self-

efficacy can be faced as an anticipation of the psychological flow (Csikszentmihalyi 2008; 

Csikszentmihalyi & Hunter 2003), where the challenges should be somewhat balanced with 

the skills one has. If the current general perception of, say, competence, is high, there is very 

little gamification elements can do to improve it, that’s the zone of apathy or indifference 

towards game elements. The opposite scenario might indicate a possible impact of 

gamification elements satisfying one’s psychological needs. 

Something else that is not considered in this work is the affinity of people to games and to the 

mechanics, and maybe it also should be considered while applying gamification. Before taking 

any initiative on gamifying any set of activities, knowing the culture, the age and the 

demographics of the players in advance, if possible, can result in a greater chance of success 

(Koivisto & Hamari 2014). It is important to consider that if someone does not enjoy his/her 

work, the mechanics applied should foster their interest on their tasks. However, if the 

employee is intrinsically involved, the mechanics should not decrease his/her motivation and 

engagement, but either keep it or increase it. 

A gamified environment should not distract the user from his main goal. When thinking about 

a business context, one might then ask if by using those mechanics it is possible to shift 

people’s focus from what really matters: the activities within the business process. Supporting 

this question, Chorney (2012) mentions gamification as a practice that usually does not serve 

to fulfill the interests of all stakeholders, but mostly those of the one who is implementing it. 

It must be considered, though, that in an employer-employee relationship, the employer won’t 

be benefited if the employee is not happy (Fukuyama 2013). It means that inside a business 

setting, gamification should be applied considering the interests of the end-user – the 

employee, who will be player –, and that can be converted into good things to the company as 

a whole.  

The two extremes of anticipation. If a person is completely apathetic/indifferent to 

gamification ( 
𝐸𝑥

𝐶𝑥
 →0+), that can possibly mean a high self-efficacy. On the other hand, too much 

optimism (
𝐸𝑥

𝐶𝑥
 →7− ) can reveal an incapacity of one person to internalize the effect of the 

extrinsic motivators and depend exclusively upon them, that could represent an “imaginary 

happiness” (Csikszentmihalyi 1999, p.826), a short-term satisfaction (Csikszentmihalyi 2008; 

Csikszentmihalyi 1999). It can be the case, then, that the effect of gamification in the latter 

case (too much optimism) is of short-term. For that reason investigation is needed if 

expectation, besides walking in consonance with the reality (in face of a real implementation), 

has an “optimal” value of  
𝐸𝑥

𝐶𝑥
 therefore providing more confidence to the implementer and to 

the company. 

One thing to be included in the requirements document, in the case of Scania IT, is the great 

interest on having a standardized visualization of the performance (taking into account that 

the measurements are correct), so that when game elements are specified this should be taken 

into account. 
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5.3 Future Work 

Future work on gamification implementation focusing on a player/user-centered approach 

should check if there is difference in gamification expectations by the use of a control and 

experimental group. 

Further experimental works need to be developed with a longer time span, with bigger samples 

sizes, and inside the business context. Since employees can be motivated prior to the 

implementation of a gamified system, it is necessary to give special attention to measuring the 

effectiveness of the system on a long-term basis. 

Testing the effectiveness of gamification should be done at least in two dimensions: 

motivational and in terms of the main objectives (defined with clear metrics). After comparing 

the motivation while used a gamified solution a comparison between expectation and reality 

can be made to adjust the impact of people’s expectations on an actual implementation, 

reducing therefore the chances of waste of investment of an interested company. As it is shown 

in Figure 18, effective gamification would happen if both the business results (main & 

transversal goals) are improved as well as the behavior (motivational satisfaction of 

psychological needs). 

 

Figure 18 Effective gamification scenario. Adapted from Rimon (2013). 

For the company under study future work should focus on discovering exactly how to measure 

the main and transversal objectives so that effectiveness can be computed in both 

psychological and company’s goals terms. If the psychological satisfaction happens 

accordingly to the anticipation of game elements then it is an indication that it is possible to 

foresee the best gamification elements to be implemented in a corporation. 

It might be of interest to investigate more the correlation between lean practices and the 

psychological satisfaction to validate if the phenomenon described by Parker (2003) in a 

manufacturing industry also is true in a service company (that lean practices actually might 

reduce the satisfaction). If so, using gamification to make a company “more lean” (by 

supporting lean practices), would be a mistake since autonomy, competence, and relatedness 

could be reduced. 
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Future work should also validate if the results yielded by the method here described are of use 

or if the method needs more or less steps to be followed. When it comes to the scenario to be 

implemented, the complexity of implementation can also be considered (see Markova & 

Bankova 2013), as well as the architecture to be used considering all the constraints in the 

company, foreseeing future maintenances and coupling in case the company wants to drop 

gamification out in the future.  
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Appendix A -  Survey questions and psychological needs addressed  

Table 8 Survey questions, connection to psychological needs, temporal locus of perception. 

Question Type Question 
  

A3 C4 R5 Current/ 
Expected 

Demographic  
information 

Gender 
  

   
 

Demographic  
information 

Age 
  

   
 

Demographic  
information 

Role 
  

   
 

LEAN ENABLERS 

7-Likert Scale 1.1- I feel able to perform improvement work in every delivery I am involved. X X  Current 

7-Likert Scale 1.2- I suggest ideas to improve the deliveries (in quality, speed, etc.). X   Current 

7-Likert Scale 1.3- I think improvement work should be part of everyday job.   X Expected 

7-Likert Scale 1.4- I have time allocated before, during, or after my deliveries to perform improvement work. X   Current 

7-Likert Scale 1.5- There are planned and regular improvement meetings aiming on improving the deliveries (in quality, 
speed, etc.). 

  X 
Current 

7-Likert Scale 1.6- I participate in improvement meetings with the aim of improving my deliveries (in quality, speed, etc.).   X Current 

7-Likert Scale 1.7- I see investments being done to improve our work and provide better deliveries to the customer.  X X  Current 

7-Likert Scale 1.8- There is someone acting as a driving force for improvement work, working closely to my team and 
improving our deliveries. 

 X X 
Current 

7-Likert Scale 1.9- I can easily communicate with different levels of management. X  X Current 

7-Likert Scale 1.10- I can easily get relevant information to my work from my managers. X  X Current 

7-Likert Scale 1.11- I feel like I receive feedback when I have ideas for improvement work for the deliveries.   X X Current 

LEAN PRACTICES 

7-Likert Scale 2.1- I know if my activity is adding value to the customer (or to the next person to work on it) or not.  X  X Current 

7-Likert Scale 2.2- We have an approach to identify what is valuable to our customer.  X X  Current 

REVERSED 7-
Likert Scale 

2.3- I perform activities that I don't see as adding value to my client (or the person that is going to work on 
the same task as me).  

X  
X 
 

Current 

                                                         
3 Autonomy 
4 Competence 
5 Relatedness 



 II 

7-Likert Scale 2.4- I get feedback from the customers regarding the deliveries.   X X Current 

7-Likert Scale 2.5- I think it is important to have feedback from the customers regarding the deliveries.  X X X Expected 

7-Likert Scale 2.6- Customers receive information on the improvements we made in our process and in our deliveries.    X Current 

7-Likert Scale 2.7- It is possible to identify which activities are performed by the team and do not add value to the client.   X X Current 

7-Likert Scale 2.8- Actions are taken to remove or change activities that are not adding value to the customers.  X X Current 

REVERSED 7-
Likert Scale 

2.9- I spend too much time fulfilling secondary needs. In other words, too much of my total working time is 
dedicated to superfluous work (such as bug correction, organizing e-mails, etc.). 

X X 
 
 

Current 

REVERSED 7-
Likert Scale 

2.10- I spend too much time searching for information and other resources needed to do the job. 
X  

 
 

Current 

7-Likert Scale 2.11- Information and resources are easy to find when needed to perform a job.  X  X Current 

7-Likert Scale 2.12- I have standardized tasks to perform in every delivery.  X X  Current 

7-Likert Scale 2.13- When deviations (quality, time, etc.) occur, a standard is used as a guide to find the reason.  X   Current 

7-Likert Scale 2.14- Work standards are continuously challenged and updated. X X  Current 

REVERSED 7-
Likert Scale 

2.15- Variations in customer needs arrival and resources availability are largely unforeseen.  
 X 

 
 

Current 

7-Likert Scale 2.16- There is proactive planning for our deliveries - we use methods to educate and influence customers in 
order to reduce the variability in the process.  

  X 
Current 

REVERSED 7-
Likert Scale 

2.17- There is little quality awareness in the deliveries I participate. 
 X 

X 
 

Current 

7-Likert Scale 2.18- Work tasks have been specifically designed to assure quality is built-in in my team's deliveries.  X  X Current 

7-Likert Scale 2.19- It is possible for anyone to see the current situation and any problems or deviations by looking at visual 
signals in the workplace.  

X  X 
Current 

7-Likert Scale 2.20- It is possible to easily see general information about my team's performance in several important 
aspects.  

X  X 
Current 

7-Likert Scale 2.21- I participate actively in improvement work regarding processes I'm part of.  X X X Current 

REVERSED 7-
Likert Scale 

2.22- When an improvement in the way of work is done it is usually for a single delivery but not to the 
upcoming deliveries.  

 X  
Current 

7-Likert Scale 2.23- When an improvement is done in the way of working I can feel the benefits of it for the whole process 
and for the new deliveries in which I participate.  

X X  
Current 

7-Likert Scale 2.24- If an improvement in the way of working is no longer in use, reasons are discussed and if necessary the 
improvement is updated based on the findings of this analysis.  

X X  
Current 

GOALS 

Yes/No 3.1- Does your team have goals to be pursued on the deliveries you participate?   X X Current 

7-Likert Scale 3.2- In the deliveries I participate, when a goal is defined, this goal very clear.  X X X Current 

7-Likert Scale 3.3- It is important to measure how much of a goal has been accomplished.  X   Expected 



 III 

  I wish this survey was over.     

7-Likert Scale 3.4- Measuring things (e.g. how much of a goal has been accomplished, delivery time, number of defects) is 
the only way to think about real improvements to be done. 

X X  
Current 

7-Likert Scale 3.5- There are ways to measure how much of the goals for my deliveries have been reached. X  X Current 

7-Likert Scale 3.6- It is easy to measure the results of my efforts towards reaching a goal (e.g. lead time, number of bugs, 
etc.) in the deliveries I participate. 

X X X 
Current 

7-Likert Scale 3.7- The due dates to accomplishing a goal for a delivery are clear.  X X  Current 

  I am a persistent person.     

  I will persist answering the next 10 questions carefully.     

7-Likert Scale 3.8- Goals defined for the deliveries are realistic and easy to achieve.  X X  Current 

7-Likert Scale 3.9- It's easy to remember the goals set to my deliveries.  X X X Current 

Open Text 3.10- What is important for you to measure in your daily work regarding your own work?     Expected 

Open Text 3.11- What is important for you to measure in your daily work regarding your team's work?     Expected 

7-Likert Scale 3.12- I set personal goals to be achieved by me by the end of a delivery.  X   Current 

7-Likert Scale 3.13- It is easy to measure my personal achievement in the goals I set to myself.  X X  Current 

7-Likert Scale 3.14- There are ways to measure my performance with regards to the delivery I am working on.  X X  Current 

7-Likert Scale 3.15- I like the ways my performance is measured. X  X Current 

7-Likert Scale 3.16- Seeing my performance in a delivery I'm involved is a good way to receive feedback on how good I'm 
doing. 

X X X 
Current 

7-Likert Scale 3.17- I believe that if my performance is measured in some way, this allows me to reach the goals for a 
delivery easily.  

X X  
Current 

PSYCHOLOGYCAL NEEDS SATISFACTION 

7-Likert Scale 4.1- I have autonomy in my job.  X   Current 

REVERSED 7-
Likert Scale 

4.2- I have to switch between tasks before they are actually finished 
  

X X 
 
 

Current 

7-Likert Scale 4.3- I am able to finish my tasks independently of others.  X   Current 

REVERSED 7-
Likert Scale 

4.4- I have to rework often on a task previously marked as done (due to defects or other reasons).  
X X 

 
 

Current 

7-Likert Scale 4.5- If I am executing many tasks at the same time it helps them to be delivered earlier to the client.  X X  Current 

REVERSED 7-
Likert Scale 

4.6- Due to external demands (from managers, customers, etc.) I feel like I need to work in many tasks at the 
same time. 

X X 
X 
 

Current 

7-Likert Scale 4.7- I receive enough feedback regarding the results of my tasks and my deliveries.  X X X Current 

7-Likert Scale 4.8- I have enough competence to face the challenges in the deliveries I participate.   X  Current 

7-Likert Scale 4.9- It is important to see the percentage of completion of a task.  X X  Expected 



 IV 

REVERSED 7-
Likert Scale 

4.10- I felt really distant to my team in my last deliveries.  
  

X 
 

Current 

REVERSED 7-
Likert Scale 

4.11- I really doubt that some people in my team and I would ever become friends. 
  

  
X 
 

Current 

7-Likert Scale 4.12- I really feel like I could trust the people in my team.    X Current 

7-Likert Scale 4.13- I'd like a chance to interact more with the people in my team.   X Current 

REVERSED 7-
Likert Scale 

4.14- I'd really prefer not to interact with some people of my team in the future. 
  

  
X 
 

Current 

REVERSED 7-
Likert Scale 

4.15- I don't feel like I could really trust people in my team.  
  

X 
 

Current 

7-Likert Scale 4.16- I think it's likely that some people in my team and I could become friends.    X Current 

EXPECTATIONS OF GAMIFICATION ELEMENTS 

7-Likert Scale 5.1- I'd like to customize the tool that guides my work today to display the information I already have in 
another way  

X   
Expected 

7-Likert Scale 5.2- I'd like to know the goals I could pursue according to the skills I currently have 
  

X X  
Expected 

7-Likert Scale 5.3- I'd like to have a more intuitive interface and operation in JIRA 
  

X X  
Expected 

7-Likert Scale 5.4- The faster I receive feedback the higher is the quality of my job 
  

X X  
Expected 

7-Likert Scale 5.5- If my performance is represented in numbers I could see I'd be motivated to improve it 
  

X X  
Expected 

7-Likert Scale 5.6- I think that every delivery should have at least one quantifiable goal to be pursued 
  

X X  
Expected 

7-Likert Scale 5.7- I think that when a goal is set to a delivery, the next one should have an increased degree of challenge to 
improve our skills 
  

 X  
Expected 

7-Likert Scale 5.8- I feel good when I achieve a goal I set to myself or that someone else set to me in the deliveries I 
participate 
  

X X  
Expected 

7-Likert Scale 5.9- I would like to see a record of all the goals (personal and external) I once reached 
  

X X  
Expected 

7-Likert Scale 5.10- I think that individual performances should be displayed publicly 
  

X  X 
Expected 

7-Likert Scale 5.11- I think each person should opt-in whether to publicly display their performance or not 
  

X  X 
Expected 

7-Likert Scale 5.12- When I'm working on a task, I would say that I have personal interest on it (i.e. I feel personally 
motivated to do it) 

X   
Current 
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7-Likert Scale 5.13- The tasks I perform provide enough challenge for me to improve my knowledge and/or skills 
  

 X  
Expected 

7-Likert Scale 5.14- I prefer doing the easier tasks before the harder ones 
  

X X  
Expected 

7-Likert Scale 5.15- If a goal is represented in numbers it is easier to reach it 
  

X X  
Expected 

7-Likert Scale 5.16- The use of an internal/private social network promotes teamwork and increases the overall quality of 
the deliveries 
  

  X 
Expected 

7-Likert Scale 5.17- Having fun in my job allows me to engage more in delivering high-quality work 
  

 X X 
Expected 

7-Likert Scale 5.18- I have fun in my work 
  

X X X 
Current 

RELIABILITY OF THE ANSWERS 

7-Likert Scale 5.19- :) I answered the questions carefully  
  

 X X 
Current 

7-Likert Scale 5.20- I understood all the questions 
  

 X  
Current 

LEGEND 

* A Autonomy, C Competence, R  Relatedness. 
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Appendix B -  Mapping from survey questions to 
gamification elements 

Table 9 Mapping between the questions and their meaning on game elements. 

Question Game Elements 

5.1 Customization 

5.2 Increasing challenge 

5.3 Intuitive Controls 

5.4 Feedback 

5.5 Points/Progressive information 

5.6 Progressive information/quests, Points 

5.7 Progressive information, optimal challenge, levels 

5.8 Achievement, challenges (quests), alternate activities 

5.9 Achievements (badges) 

5.10 
Public Performance displayed (low numbers mean high privacy 
settings) 

5.11 Privacy control, customization 

5.12 Choice, alternate activities 

5.13 Optimal challenge (learning/improvements) 

5.14 Sense of progression, levels 

5.15 Feedback, challenges 

5.16 Social Networks 

5.17 Fun 
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Appendix C -  Detailed results – Anticipation of game 
elements 

Table 10 Anticipation of game elements to improve autonomy. 

Autonomy self-efficacy (CA) Expectation towards autonomy (EA) EA/CA 

4,00 4,38 1,10 

4,13 5,46 1,32 

4,38 5,54 1,27 

4,38 5,23 1,20 

3,88 6,54 1,69 

5,00 5,38 1,08 

5,13 6,23 1,22 

4,75 5,00 1,05 

4,25 4,15 0,98 

3,25 4,69 1,44 

3,38 5,08 1,50 

4,88 4,69 0,96 

4,50 6,54 1,45 

3,50 5,23 1,49 

4,88 4,31 0,88 

4,50 6,00 1,33 

4,75 5,77 1,21 

4,00 3,92 0,98 

3,38 5,46 1,62 

4,00 4,77 1,19 

4,50 4,15 0,92 

4,25 3,00 0,71 

5,13 5,77 1,13 

4,63 5,15 1,11 

3,38 5,54 1,64 

4,63 4,15 0,90 

3,75 4,85 1,29 

3,50 5,54 1,58 

3,88 6,46 1,67 

4,63 5,92 1,28 

5,38 4,62 0,86 

2,63 6,23 2,37 

4,38 4,85 1,11 

4,00 4,77 1,19 

4,75 4,46 0,94 

4,75 5,23 1,10 

4,25 3,46 0,81 

3,25 3,31 1,02 

4,13 4,77 1,16 

5,00 5,31 1,06 

4,63 5,62 1,21 

2,88 5,31 1,85 

3,50 3,62 1,03 

5,50 5,69 1,03 
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Table 11 Anticipation of game elements to improve competence. 

Competence self-efficacy (CC) Expectations towards competence (EC) EC/CC 

3,71 4,92 1,32 

4,43 5,50 1,24 

4,86 5,92 1,22 

4,71 5,50 1,17 

3,86 6,83 1,77 

4,86 5,42 1,12 

5,00 6,33 1,27 

4,71 5,67 1,20 

4,29 4,58 1,07 

4,00 5,42 1,35 

3,29 5,67 1,72 

4,71 4,58 0,97 

5,29 6,17 1,17 

3,00 5,42 1,81 

5,29 5,00 0,95 

4,29 6,00 1,40 

4,57 5,75 1,26 

4,29 4,50 1,05 

3,00 5,58 1,86 

4,00 5,00 1,25 

4,71 4,42 0,94 

4,14 3,42 0,82 

5,00 5,67 1,13 

4,57 5,67 1,24 

3,57 6,00 1,68 

4,43 4,08 0,92 

3,71 5,08 1,37 

3,43 5,75 1,68 

3,57 6,67 1,87 

4,43 5,92 1,34 

5,14 5,17 1,00 

3,00 6,42 2,14 

4,57 5,33 1,17 

3,86 4,58 1,19 

4,57 4,25 0,93 

5,14 5,42 1,05 

4,57 3,75 0,82 

3,29 4,25 1,29 

4,14 5,42 1,31 

4,86 5,67 1,17 

5,00 5,67 1,13 

3,14 5,17 1,64 

4,00 3,75 0,94 

5,43 6,25 1,15 
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Table 12 Anticipation of game elements to improve relatedness. 

Relatedness self-efficacy (CR) Expectation towards relatedness (ER) ER/CR 

4,56 3,50 0,77 

5,11 5,00 0,98 

6,56 5,00 0,76 

5,67 4,75 0,84 

5,67 6,00 1,06 

6,00 5,50 0,92 

6,67 5,75 0,86 

6,11 4,75 0,78 

3,67 4,75 1,30 

6,00 4,25 0,71 

5,33 4,25 0,80 

5,89 6,25 1,06 

4,56 5,75 1,26 

4,78 4,50 0,94 

6,22 5,75 0,92 

3,78 6,00 1,59 

4,78 5,00 1,05 

5,67 4,25 0,75 

5,33 4,75 0,89 

6,00 5,00 0,83 

5,89 4,75 0,81 

4,22 3,25 0,77 

5,67 5,25 0,93 

5,78 4,75 0,82 

3,67 5,25 1,43 

5,89 4,25 0,72 

5,56 4,50 0,81 

5,22 5,50 1,05 

5,44 6,25 1,15 

3,22 5,50 1,71 

5,44 3,00 0,55 

5,89 6,00 1,02 

3,78 5,50 1,46 

5,56 3,50 0,63 

5,33 4,50 0,84 

5,67 4,00 0,71 

5,33 2,75 0,52 

5,22 3,75 0,72 

6,33 5,00 0,79 

5,33 5,00 0,94 

4,89 6,00 1,23 

5,11 5,50 1,08 

5,11 4,50 0,88 

6,67 5,25 0,79 
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Appendix D -  Detailed Results – Ranked interest on game elements 

 

Table 13 People’s interests on game elements ordered from high interest to low. 

Question Game Elements Interest Autonomy Competence Relatedness 

5.17 Fun 6,27  X X 

5.8 Achievement, challenges (quests), alternate activities 6,05 X X  

5.12 Choice, alternate activities 5,95 X   

5.4 Feedback 5,84 X X  

5.13 Optimal challenge (learning/improvements) 5,77  X  

5.3 Intuitive Controls 5,41 X X  

5.2 Increasing challenge 5,34 X X  

5.6 Progressive information/quests, Points 5,34 X X  

5.11 Privacy control, customization 5,32 X  X 

5.15 Feedback, challenges 5,27 X X  

5.7 Progressive information, optimal challenge, levels 5,18  X  

5.9 Achievements (badges) 4,95 X X  

5.5 Points/Progressive information 4,86 X X  

5.1 Customization 4,70 X   

5.16 Social Networks 4,68   X 

5.14 Sense of progression, levels 3,39 X X  

5.10 
Public Performance displayed (low numbers mean high privacy 
settings) 3,20 X  X 
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Appendix E -  Final Report (Initial Requirements) 
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