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Abstract 
This thesis is an interdisciplinary project based on motivation research in educational 

games and research on psychological achievement goals. The purpose was to present a 

model for a gaming achievement system that adapts to suit the player. The player 

profile is constructed using an achievement goal questionnaire based on educational 

achievement goals from previous research. To test the model appropriately, a game 

prototype was developed. 

The results derived from the thesis project and the included study is based mainly on 

qualitative data from game sessions as well as questionnaires. The results indicates 

that the model works as intended, but that individual choice of gaming achievements 

can be more useful for some people. The results also show that the model is a viable for 

implementation in future projects and a suitable alternative for low-budget 

educational games. The model still needs further evaluation to ensure its efficacy, but 

shows great promise. 

Keywords: [Achievement, Achievement system, Achievement goals, Educational 

Game, Motivation] 
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1 Introduction 

Educational games have for a long time struggled with catching the interest and maintaining 

motivation levels of the players. Many different methods and guidelines have been proposed 

to amend this problem, but the problem yet remains. The purpose of this thesis is to test a 

model for a personalized achievement system for educational games. Gaming achievements 

has been selected as the area of focus because of their low development cost in relation to the 

potential effect on individual gameplay. This work has similarities to an article by Magerko, 

Heeter, Medler and Fitzgerald (2008), which also examines the possibility of 

individualized/adaptive components in learning games. Magerko et al. (2008) points out 

that educational games rarely has a budget close to that of entertainment games, which 

makes the low development cost of gaming achievements desirable. 

By developing an achievement system that adapts to the psychological achievement goals of 

the player, motivation and performance should hypothetically be improved. This 

achievement goal profile consists of a number of categories: Firstly, how the person/player 

measures his/her competence, i.e. against Self, against the Task or against Other people. 

Secondly, there is a valence factor in seeking competence, i.e. if the player strives to avoid 

failure or to approach success. Lastly, there is a motivation factor: whether the player has 

High or Low achievement motivation (HAM/LAM). 

For the purpose of clarity in this thesis, gaming achievements will from here on be referred 

to as accomplishments, and psychological achievement goals as achievement goals. The 

research is interdisciplinary, both using achievement goal theory from psychological 

research as well as research from the field of serious games research. 

For this project, a game prototype was developed with which the personalized 

accomplishment system (PAS) could be evaluated. The game itself was designed to teach 

Etruscan history in a 2D open world adventure game. In order to answer the research 

questions, data was collected through test subjects who played the game and filled out two 

questionnaires. Additionally, post-test interviews were performed when necessary and 

possible. One questionnaire handled motivation and subjective views of the game and the 

other measured knowledge retention some days after the play session. The test subjects were 

divided into three groups: with the PAS, with a reversed PAS and one where the test subject 

can choose his/her accomplishments. This arrangement served to provide diverse data. The 

research questions of the thesis are focused on answering whether the model works or not, 

how it relates to a more unrestricted structure based on individual choice and the question 

regarding ease of implementation in future projects.  

The report first explains the research background then moves on the specific research 

problem and research method. Then the topic moves on the original work of the project, 

describing the game prototype, a categorization of accomplishments and the personalized 

accomplishment system. The final sections handle the study results and the related 

conclusions and discussion. 
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2 Background and Related Theories 

As a basis for this thesis, research from two main areas is necessary; a general theory base 

concerning educational games is used to create the game prototype with some more specific 

research used for the design of the personalized accomplishment system. Secondly, in order 

to accurately design the personalized accomplishment system to suit different students, 

psychological research in the area of achievement goals and motivation is required. In this 

chapter, the research areas, as well as some key articles and the relevant terminology, are 

more thoroughly described. 

2.1 Terminology 

This section shortly explains some terminology that will be useful to know when reading the 

thesis. Firstly, psychology terminology: an achievement goal refers to a specific goal that a 

person has in a learning situation, and how they value their own competence. One‟s own 

competence can be measured against one‟s own level, against someone else‟s level or solely 

based on the task on which the competence is applied. The high/low achievement 

motivation (HAM/LAM) is a measure of what degree of motivation a person has in his/her 

striving toward subject mastery. HAM and LAM personalities result in different optimal 

traits, which in this thesis mean a different base of gaming accomplishments. The term 

achievement goal group refers to a specific combination of achievement goal, 

approach/avoid dimension and HAM/LAM tendency, which results in 12 different groups. 

Educational game simply means a game that has the purpose of teaching the player 

something. Most often it refers to digital games that teaches schools subjects like math or 

language, but widely defined it also includes non-digital games and any educational subject. 

An accomplishment (usually called an achievement) is in this thesis defined as “an in-

game goal or action that results in some form of reward and a representation of the 

accomplishment outside the gameplay”. There are variations of the definition but they only 

differ on minor aspects. An accomplishment system (achievement system) is a complete 

collection of the accomplishments in a game or across all games on a console, as well as the 

adjacent components like notifications, accomplishment points and player profile pages etc. 

Finally, a highscore-list is a collection of the highest scores achieved in the game or on a 

level. Before any player scores have been registered, the list is usually filled with surrogate 

scores created by the game developer in order to create a challenge for the player. 

2.2 The State of Educational Games 

Computer games have been considered as a potential tool for education for over 30 years 

(Egenfeldt-Nielsen, 2004). Still, they have not had any significant success in mainstream 

education. Egenfeldt-Nielsen (2011) presents the educational time frame as one of the issues 

when games are used for learning because the process requires extended and frequent 

playing sessions, which does not fit in well with current classroom structure. Bellotti, Berta, 

De Gloria and Primavera (2009) crudely suggest that the cause is that learning games are 

boring, often due to strict specialization or lacking the resources that entertainment games 

often have. Hong, Cheng, Hwang, Lee and Chang (2009) wrote an assessment of educational 

value of digital games, and points to a problem where many educational games lack 

pedagogical design and proper learning principles. 
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So why put so much effort into educational games if they regularly fail? Essentially, because 

games as a tool for learning have been shown to work, and work very well. One study 

concludes that “In sum, our study reveals that new media in general are superior to more 

traditional presentations of the learning material…” (Wong, Shen, Nocera, Carriazo, Tang, 

Bugga, Narayanan, Wang & Ritterfeld, 2007, p. 53). This refers to a comparison between a 

game, a replay (of that game), an interactive hypertext and a textbook format. Squire (2002) 

states that “…games may be the most fully realized educational technology produced to 

date.”, and Prensky (2001) argues in his book that the computer era has caused children to 

adapt to the technologies that they use, just as he argues that learning lies at the heart of the 

attraction for games, even in entertainment games. It has been suggested, from fields like 

anthropology, psychology and education, that play is a powerful tool for learning (Rieber, 

1996), a fact which Rieber asserts “…legitimizes play‟s role in the field of instructional 

technology.” (Rieber, 1996, p. 44). 

The problems addressed in past research are undeniably many and challenging, and there 

have been numerous design guidelines for how to solve these problems (Andersen, 2012; 

Egenfeldt-Nielsen, 2011; Linehan, Kirman, Lawson & Chan, 2011; Mitchell & Smith, 2004). 

Many of these problems are yet to be solved, but the potential gain in finding a way to create 

good education games justifies the effort. 

2.3 Designing Educational Games 

While there is a lot of research into computer games for educational purposes, it is pointed 

out by Linehan et al. (2011) that there are few practical guidelines for how to design 

educational games. Linehan et al. sought to remedy this situation with their article: 

“Practical, Appropriate, Empirically-Validated Guidelines for Designing Educational 

Games”. They have based their research on the Applied Behavior Analysis (ABA) model, 

which is “…a personalized method of teaching that has been demonstrated as highly 

successful wherever implemented…” (Linehan et al., 2011, p. 1986). The ABA model has been 

developed by behavioral psychologists as a method of teaching. The work of Linehan et al. 

(2011) is used as part of the foundation for the game developed for this thesis. There are, 

however, some other articles that have been useful in the area, e.g. Juul (2010) and 

Egenfeldt-Nielsen (2011). 

2.4 Accomplishment Systems 

The accomplishment systems that are seen in entertainment games today have evolved 

alongside video games, in the wake of the technological advancement of computers. In the 

early 1970‟s, games did not store data from previous play sessions (Medler, 2009). It was not 

until the late 1970‟s, with for example Sea Wolf (1976) that games first started listing high 

scores and challenging players with extra challenges (Jakobsson, 2011; Medler, 2009). Since 

then, rewards and challenges in games have become more and more creative, with e.g. player 

ghosts, replays, different value trophies for higher scores, unlockable game content et cetera. 

Today, accomplishment systems in entertainment games have expanded beyond individual 

game titles and are also based on the level of entire consoles, like PlayStation 3 and the Xbox 

360 (Jakobsson, 2011). In this situation, the player has an account (a persona) on the 

console to which his/her accomplishments within various games are tied. Any player‟s 
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accomplishments and game history can be viewed by any other, a state that Jakobsson 

(2009) calls coveillance. 

There are several aspects to the different definitions of accomplishment systems; the 

definition of Montola, Nummenmaa, Lucero, Boberg and Korhonen (2009) focus on that 

they provide additional goals and extend the play time for players. Fitz-Walter, 

Tjondronegoro and Wyeth (2011) define it as a task-reward system and focus on the reward 

that the player gets (game content, points or a status symbol), while Juul (2010) defines 

accomplishments as transient in-game goals that are made permanent by recording them or 

rewarding the player for achieving them. It can‟t be said that either definition is wrong, the 

key aspect is instead what it is that makes an accomplishment. Is it an accomplishment if the 

only reward is unlocking it? The categorization of Montola et al. (2009), as seen in Table 1, 

includes accomplishments performed outside the game itself, which does not fit into Juul‟s 

(2010) definition. 

Category Description 

Tutorial Try out various features of the game. 

Completion Complete a part of the game or optional subgoals. 

Paragon Rare recognitions given to few players. 

Virtuosity Play masterfully. 

Hard Mode Succeed on a high difficulty level. 

Special play 

style Play the game in a certain way. 

Veteran Play a lot; accumulate play hours or game actions. 

Curiosity Funny random curiosities. 

Collection Collect a set of game items. 

Luck Get lucky. 

Mini-Game Succeed in mini-games. 

Multi-Player Excel in multi-player in various ways. 

Fandom Perform out of game fan activities. 

Loyalty Recognition for loyal players. 

Table 1 – Accomplishment types identified by Montola et al. (2009) 

 

For this thesis, an accomplishment is defined as “an in-game goal or action that results in 

some form of reward and a representation of the accomplishment outside the gameplay”. A 

representation outside the gameplay often presents itself in the form of a list of 

accomplishments in the game menu, or something similar. 
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Accomplishments can in a sense be likened to the frosting on a cake, in that they are 

designed to fit with the game and can be altered or adapted to the game without any major 

alterations to the game itself. It makes them cheap (Montola et al., 2009) and adaptable; 

altering the regular game content is an arduous process, but accomplishments can relatively 

effortlessly be changed to fit the actions and goals in the game. This adaptability in 

combination with the connection to achievement goals is what gives accomplishments a 

great potential when trying to catch the motivation of the student. 

2.5 Achievement Goals and Achievement Motivation 

This section explains the psychological research background that this thesis builds on: 

achievement goal theory and achievement motivation. These two areas are used to define a 

set of achievement goal groups for the study and to divide people among these groups. 

2.5.1 Achievement Goal Theory 

In the late 1980‟s, a dichotomous model of achievement goals was proposed by Ames and 

Archer (1987), where they differentiated mastery goals from performance goals. According to 

this model, people with mastery goals are driven by the intrinsic motivation to learn; to gain 

competence through task mastery. A person with performance goals focuses on external 

factors; striving towards a certain grade or performing well in comparison to other people 

(Ames & Archer, 1988; Elliot & McGregor, 2001). Through a comprehensive study, Ames 

and Archer found this dichotomy to “…provide a meaningful way of differentiating students‟ 

perceptions of the classroom learning environment.” (1988, p. 264). 

In 1997, the dichotomous model was expanded upon by Elliot and Church (1997) who 

proposed an extra dimension of approach and avoidance toward the performance goal. 

Elliot, Thrash and Murayama (2011) describes it as such: “A basic distinction relevant to all 

forms of goals, including personal goals, is the approach-avoidance distinction.” (2011, p. 

645). The original performance became performance approach, while a performance 

avoidance goal means that the person is motivated to not perform worse than other people 

and to not fail (Elliot & Church, 1997; Heeter et al., 2011a). This created a trichotomous 

model which lasted until 2001, when Elliot and McGregor (2001) proposed their 2x2 

achievement goal framework. This time, an approach/avoidance dimension was added to the 

mastery goal, creating the mastery avoidance goal category. This refers to people who have 

aims to avoid failing at tasks measured against a preset goal or one‟s own level of 

competence. Elliot and McGregor (2001) give several examples: avoiding missing a free 

throw in a basketball game, trying not to forget or misremember things that have already 

been learned or failing to learn course material in school. 

Ten years later, Elliot, Murayama and Pekrun (2011) proposed a revised achievement goal 

model, the 3x2 model. Here, they argued for dividing the mastery category into task- and 

self-based achievement goals (see Figure 1). The performance category remains the same and 

focuses on varying complexities of interpersonal comparison, but is renamed as other-based 

achievement goals (Elliot et al., 2011). 
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Figure 1 – Evolution of the 2x2 model into the 3x2 model. 

The argument that Elliot et al. (2011) gives for the separation into task- and self-based goal is 

that there are a number of situations where each can be pursued independently. They give 

the example of a crossword puzzle, where a task-based goal can be to find all words 

regardless of prior personal experience or skill, and where a self-based goal might be to 

perform better than one has performed in yesterday‟s crossword puzzle. Elliot et al. (2011) 

conducted two studies which provided strong support for the 3x2 model as a means to 

differentiate between achievement goals in an individual, but more complicated factors can 

arise when these achievement goals are combined (Barron & Harackiewicz, 2001; 

Harackiewicz & Elliot, 1998; Luo, Paris, Hogan & Luo, 2011). 

The achievement goal categorization is in essence founded in the perspective of the 

individual: how does this person evaluate his/her own level of competence? The 3x2 model 

proposes that people evaluate themselves against three different elements: their own 

current, past or future level of competence, the task at which the competence is applied or 

against the competence/performance of other people. Some of the proposed models that 

relate to learning styles assume that the individual is fixed in one learning style, but the 

achievement goal model also accounts for context-specific scenarios (Magerko, Heeter, 

Medler, Fitzgerald, 2008). 

2.5.2 High and Low Achievement Motivation 

A second aspect of achievement goals is the level of motivation of the individual that pursues 

them (or neglects to pursue them). Durik and Harackiewicz (2003) raise the issue of high 

achievement motivation individuals (HAMs) versus low achievement motivation individuals 

(LAMs). For the purposes of the personalized accomplishment system proposed in this 

thesis, HAMs do not require significant additional consideration. LAM individuals, on the 

other hand, are associated with a number of potentially crippling tendencies in their learning 

approach. Some of these tendencies are: avoiding ability assessment, performance anxiety 

and being prone to follow avoidance goals (Durik & Harackiewicz, 2003). Additionally, 

Harackiewicz and Elliot (1998) found that LAM individuals are more negatively affected by 

some detrimental aspects of performance approach goals. All of these aspects will have to be 

considered when designing personalized/adaptive elements meant for educational games. 

There are other groups of individuals that could benefit from research of this nature; Heeter, 

Lee, Magerko and Medler (2011b) discuss e.g. non-gamers and non-achievers. While these 

groups would be an interesting topic of study, they are not in the scope of this thesis. 
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3 Research Problem 

Why have accomplishments been selected as an area suitable for improvement within 

educational games? The answer lies in their nature, which is similar to the nature of the 

motivational achievement goals that students adopt in learning situations. Heeter, Lee, 

Medler and Magerko (2011a) describe this connection as such: 

“Education achievement goal constructs seem to have strong parallels to digital 

gaming achievement goals because achievement goals and reward systems are 

integral to game design.” (Heeter et al., 2011a, p. 43) 

In articles concerning educational games there are many explanations and theories of why 

educational games do not succeed (Bellotti et al., 2009; Egenfeldt-Nielsen, 2011; Hong et al., 

2009), and there are many proposed guidelines for amending these problems (Andersen, 

2012; Egenfeldt-Nielsen, 2011; Linehan et al., 2011; Mitchell & Smith, 2004). These focus 

mainly around two areas: making the games more entertaining or making them more 

pedagogical. Garris, Driskell and Ahlers (2002) phrase the problem like this: “Although our 

goal is to achieve self-directed, self-motivated learners, we must provide support for 

knowledge construction.” (2002, p. 12). A problem with many of the proposed solutions is 

that they are too vague or too specific, making them difficult to apply to game design since 

most games are in some way unique. 

Linehan et al. (2011) focus their research on integrating a personalized teaching method and 

state that it “… appears uniquely positioned to take advantage of the benefits that the 

medium of computer games offer…” (2011, p. 1986). There are, unfortunately, many 

difficulties in making games personalized for individuals. However, because of the nature of 

accomplishments which Montola et al. (2009) describe as cost-effective, they are perhaps the 

best place to begin when initiating the individualizing process. Some research has been done 

in the area of accomplishments for educational games, and Heeter et al. (2011a) has started 

the individualizing process in connecting gaming accomplishments to player motivation and 

achievement goals. Building on this background, this thesis serves to create a solution that 

can be applied to educational games in general, and to further connect achievement goals 

and player motivation to the design of a gaming accomplishment system. 

The aim of this thesis was to propose a model for a personalized accomplishment system for 

educational games and to illustrate how different accomplishments can be used to 

accommodate various motivational profiles of students. A secondary aim was to evaluate the 

model and examine how individual choice of accomplishments compares to the personalized 

accomplishment system. If the personalized accomplishment system has a positive effect on 

student performance, then the model would be worthy of consideration in future educational 

game projects. On the other hand; if personal choice of accomplishments results in equal or 

higher performance then the question is more complicated. This depends on the consistency 

of the results. If the performance in the group with personal choice fluctuates too much on 

an individual basis, then the PAS might be valuable even if the average performance is 

slightly lower. 
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3.1 Research Questions 

1. Can the theorized model for the personalized accomplishment system be viable for 

implementation in a real world project? 

2. Does the personalized accomplishment system have an effect on how the player plays 

the game? 

3. How does an individual choice of accomplishments compare to using the 

personalized accomplishment system? 
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4 Research Method 

The research method applied for the thesis project follows a traditional design-science 

approach, with focus on the creation and evaluation of a theoretical model put to practice. 

Hevner, March, Park and Ram (2004) outlines seven steps of guidelines for the process from 

creation to final presentation. The research process of this thesis follows these guidelines 

diligently, but there are a few compromises that have been made due to the relatively small 

scope of this project in relation to the effort required in designing a usable artifact. Normally, 

more time and iterations of artifact evaluations are desired in order to adjust and improve 

the model, but this project involved only two earlier testing opportunities: one for the 

achievement goal questionnaire and one for an early game prototype. 

4.1 Prototype Design Guidelines 

While examining guidelines for design of educational games (Andersen, 2012; Egenfeldt-

Nielsen, 2011; Juul, 2010; Linehan, 2011), many of the concrete guidelines presented were 

too demanding with regards to the components necessary for implementation. As the game 

needed to incorporate a wide variety of accomplishments, the development had to focus on 

diverse functionality rather than depth and complexity. This necessitated the design 

guidelines to be quite general rather than specific. The main design goals for the prototype 

were: 

 Providing immediate and appropriate feedback to players (Linehan, 2011) 

 Keeping failure costs appropriate to the testing scenario. Adapted from Juul (2010) 

 Integrating learning and play at as high a degree as possible (Egenfeldt-Nielsen, 

2011) 

In order to make the prototype appropriate for testing a range of accomplishments 

effectively within the project time frame, there were demands beyond design guidelines, 

demands on such things as gameplay elements, genre and some smaller details. The 

following is a sample of criteria that had to be met: 

 Test subjects should always be able to make several attempts to unlock 

accomplishments without replaying the entire game. 

 Since the game is a learning game, it is important that the subject matter is one that 

most subjects would be unfamiliar with. For this purpose, the chosen subject was 

Etruscan history. 

 The game has to include a system with different stages in order to enable highscore-

lists. 

 A relatively large map has to be designed to enable exploration accomplishments. 

Lastly, of course, there were demands on the implementation of the personalized 

accomplishment system and the achievement goal profiling in the game prototype. These 

components can interfere with motivation and general impression of the game if they are not 

appropriately integrated: 

 The player should only have to fill out the achievement goal questionnaire once, so 

the profile needs to be saved between game sessions. 
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 The presentation of the player‟s accomplishments need to be designed in such a way 

that the player does not feel that he/she is “missing out” on accomplishments that are 

not included in his/her profile. 

 The player needs to realize that it is important to answer the questions thoroughly 

and with consideration. 

 The player needs some sort of explanation for the questionnaire and an indication of 

how long the questionnaire is. 

4.2 Testing and Evaluation 

The process of recruiting test subjects has been varied, using three main methods: 

 Posting on notice boards at the university and student housings 

 Contacting high schools with an IT focus 

 Recruiting online on e.g. Facebook sites connected to the university 

Despite these varied attempts at recruitment, at 8 participants, the number of test subjects 

has not met the expectations. Reasons for this may be that the testing phase started 

relatively late in the semester and/or that the testing session is relatively demanding with a 

minimum of around 60 minutes total testing time. 

The test subjects were divided into three groups defined to provide answers to the research 

questions. The groups are: 

1. A group playing a prototype with the personalized accomplishment system. 

2. A group playing a prototype with a reversed personalized accomplishment system. 

This group gets assigned a set of accomplishments from an unsuitable achievement 

goal group, e.g. a Task/Approach/HAM person gets Other/Avoidance/LAM 

accomplishments. 

3. A group playing a prototype version where the test subject selects their own 

accomplishments. This group gets to choose 8 accomplishments from the total list. 

A test subject would begin by playing their prototype version until they completed all 

accomplishments or until they themselves decided to stop playing, then go on to fill out the 

first questionnaire (see Appendix D) which pertained to motivation and subjective play 

experience. Finally, around four days after the play session, the test subject would fill out the 

last questionnaire (see Appendix C) which measured knowledge retention using questions 

about Etruscan history. The time delay was initially intended to be at least a week, but 

troubles with recruiting test subjects decreased the amount of time that could be afforded to 

wait, making it four days. Also, as the contact with test subjects was handled by e-mail, some 

subjects early on in the study were a day late with filling out the questionnaire. When instead 

the last questionnaire was sent earlier to make sure they did not fail to receive the e-mail in 

time, a few subjects filled it out one day early. This disparity in waiting time was unfortunate, 

but were relatively even among test groups. 

The data collected directly from the game sessions was partly meant to provide a broad base 

of information about the play session, for example which achievement goal group the test 

subject belonged to, and partly to ensure that the groups can actually be compared to each 

other, to identify any individuals that for some reason would be likely to provide skewed 
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results. The data collected here is e.g. achievement goal group, specific accomplishments and 

their status, all of the game progress and total play time etc.  

The first research question was answered through the general impressions of implementing 

the model into the game prototype and by considering the requirements that are put on a 

potential developer who would make use of the model. The second research question was 

answered through a qualitative analysis of the data of group 1, for each test subject 

comparing the accomplishment lists against how the game was played. This data could then 

be measured against the same data from group 2, which acts as a control group. The third 

research question was answered similarly to the second, but instead using a qualitative 

analysis of group 3 and comparing this data to that of group 1. 

The reliability of the research method of the thesis can be considered high because the model 

is clearly described. Even if the game prototype cannot be replicated, it is not the game that 

is evaluated, and the model can be applied to any game. As for the validity of the research: 

the research questions are all closely connected to the theoretical model which has been 

specifically implemented in the prototype to answer the same research questions, thus 

providing high research validity. Of course, the reliability and precision of the data collection 

is not perfect; a more complete prototype could have given even further diversity to the 

accomplishments included and a higher number of participants would have given increased 

reliability of the results. As always when using artifacts like the prototype in this study, the 

number of variables that are unknown to the reader is fairly high, effectively reducing the 

reliability and replicability of the study. 

4.2.1 Testing for Achievement Profiles 

Along with their new achievement goal model, Elliot et al. (2011) also designed a revised 

achievement goal questionnaire (AGQ) to fit the present model. Their AGQ consists of 18 

questions, with 3 questions focusing on each of the 3x2 achievement goals. The questions are 

answered on a Likert-type scale and are as stated by Elliot et al. “…easily adapted to other 

types of achievement tasks.” (2011, p. 644). This achievement goal questionnaire reveals the 

task/self/other category as well as the approach/avoidance tendency of the player. 

During the pilot test of the AGQ, however, the test subjects had several complaints on the 

original AGQ which prompted some changes prior to implementation into the game: 

 The AGQ statements were seen as very abstract and difficult to relate to. To amend 

this issue, the question format was changed to instead measure two achievement 

goals against each other, thus removing the demand to set a value to an abstract 

statement. The current format shows two statements and four alternatives (2 levels 

for how much more one statement fits than the other). See an example question in 

Appendix A. 

 The AGQ was seen as very repetitive with 3 similar questions for each achievement 

goal group. As it is still based on the same statements and still contains many 

questions, it continues to have elements of repetition though the feeling of 

repetitiveness should be reduced as the questions are made easier by the changes to 

the question format. 

An extra question was added in order to further distinguish the difference between the 

approach and avoidance dimension (see example in Appendix A). This was done after the 



 12 

first test using the game prototype, where one participant got a split score between self 

approach and self avoidance. 

In order to figure out whether a player had high or low achievement motivation, three 

questions were specified to take advantage of the differences between HAMs and LAMs as 

described in Durik and Harackiewicz‟s article (2003). By purposefully focusing on aspects 

that separate the two groups, these questions effectively identifies the HAM/LAM tendency 

of the player. These three questions are formulated in the same way as the achievement goal 

questions used in this thesis (see example in Appendix A). 

4.3 Research Ethics 

There are some ethical concerns that have to be addressed in this type of research. These are 

mainly related to the use of test subjects in the research study. One of the first concerns that 

arose was the age of test subjects. The subjects used in the study were old enough to consent 

to the study, which also fits with the work carried out as the achievement goal profiling 

works less efficiently on younger students (Wu, 2012). 

Another issue was the achievement goal questionnaire itself, which in practice is a type of 

psychological profiling. For this reason anonymity and strict confidentiality were essential. 

The confidentiality issue was dealt with naturally, and the contact with test subjects has been 

handled via e-mail. Additionally, the participants have been protected in the data analysis 

phase by using reference numbers instead of names, thus providing a degree of anonymity 

even between participant and researcher. 

Informed consent is also important, yet there is a balance to it when it may affect the study. 

In this study, test subjects were given extra details when asked for, but were otherwise only 

informed that the study consists of a game session, two questionnaires (Appendix C and D) 

and an estimated time frame. There is no real difference in the information given, but 

instead a difference as to when the information was first received. Important to mention 

here, though, is that there was nothing „hidden‟ in the study; the achievement goal questions 

were answered in an informed context and the subjects could choose to end their 

participation at any point up until the point where they submitted their data. 
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5 Prototype Design 

Due to the fact that the prototype has been developed especially for this thesis project, the 

focus from the start was to design it so that the prototype could accommodate a wide variety 

of accomplishments rather than to adapt the accomplishments to the game. It is normally 

done in the opposite order, but it was preferred as well as necessary in order to develop a 

viable prototype in the allotted time. 

By designing the game with as broad functionality as possible it was made sure that the 

achievement goal groups could each be assigned a fitting combination of accomplishments 

while simultaneously keeping the groups relatively different from each other. This was 

important for being able to measure the differences between test groups. 

The prototype itself was designed to teach Etruscan history. The subject was chosen partly 

because history is a relatively easy subject to teach as it can be taught in a linear manner. 

Also, since not much is known about the Etruscans, both a degree of detail and a broad 

picture of the Etruscan timeline could be included. 

There are however some downsides to the design. Focusing on broad functionality rather 

than depth meant that the linear story of the prototype suffered. The player was not led as 

clearly as he/she should ideally have been which in some cases meant that the player had to 

find their own way to places, which in extension means that they got an aspect of exploration 

mixed in. This was partially alleviated by the fact that players with objective-based goals 

could be directed by their achievement list. 

5.1 The Game Prototype 

The game was designed as a classic top down 2D adventure game (see Figure 2), a game 

format common to late 1980‟s and early 1990‟s video games as well as games developed for 

more modern handheld consoles. This type of open world game was deemed preferable as it 

was easy to add or remove a part of the game without heavily affecting the game as a whole, 

while also making it possible for the player to explore and meet challenges in the world at 

their own convenience. The graphical and audio resources used in the game were taken from 

various existing sources. 
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Figure 2 – Screenshot of the main world in the prototype. 

With regards to the first design guideline, providing good feedback to players, it was pursued 

through several design choices e.g. updates when achievements or journal entries are 

unlocked (see Figure 2) and immediate scores when an assignment is finished, as well as 

feedback when a test question is answered. The second guideline, appropriate failure costs, 

had one major effect in the mini-game assignments; the ability to abort the assignment at 

any point. It had some minor changes as well, for example the ability to return to your home 

port in the sea trading assignment to repair your ship. 

The third design guideline was undoubtedly the most important and the most challenging, as 

it would be for any developer of educational games. There were a number of methods used in 

the attempt to achieve a firm connection between the learning subject and the gameplay: 

 When designing the mini-game assignments, care was taken to select scenarios that 

had a firm connection to the Etruscans. For this reason, sea trading and 

irrigation/farming (see Figure 3) were chosen. In the mini-games, some details could 

be learned without drawing the player out of the scenario, for example trading cities, 

trading items, different crops etc. 

 Effort was put into not breaking “the fourth wall” i.e. to not have characters know 

things they would not have known about their history etc. The cause of the fall of the 

Etruscan civilization could be found out via an oracle-character and similar 

situations. This was not possible in all situations though, for example in test 

questions. 

 Some accomplishments were directly or indirectly tied to learning goals. 
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Figure 3 – Screenshot of the farming assignment in the prototype. 

As the game is more of a prototype than a full-fledged game, there are a decent number of 

alterations and additions that would have made it better. For one, a mini-map would have 

been a good addition and could have given players more direction. As previously mentioned, 

the game would have been better for the thesis testing with stronger directives and a fixed 

end scenario. There were also a number of easy solutions to programming problems that 

created inconsistency in e.g. controls and in dialogue option selection etc. As the author has 

limited programming capabilities as well as limited time, these solutions had to be sufficient 

but occasionally caused minor annoyances for some test subjects. 

One of the main issues that arose when defining the personalized accomplishment model in 

theory was that clear definitions for different types of accomplishments were needed. As the 

models that were available did not seem appropriate without major revisions, a new 

categorization was devised. 
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6 Categorization of Gaming Accomplishments 

In this section, a new categorization of accomplishments is proposed. It is formulated to 

provide clear and defined categories that are based on game playing. This categorization is 

based on two axels positioned between contrasting categories. The categorization is founded 

on an expert evaluation performed by Montola et al. (2009), in which they defined 14 

categories of accomplishments in games (see Table 1 on page 4). 

Montola et al. (2009) list in their categorization all types of accomplishments which differ 

from other types. For the new categorization proposed in this thesis, focus lies on the 

relationship between the game action and the player. The four categories proposed are: 

Objective-based, Exploration-based, Quality-based and Quantity-based accomplishments 

(see Figure 4). An accomplishment may be either objective-based or exploration-based but 

not both since they represent optional versus essentially compulsory tasks. However, a 

Tutorial accomplishment may not be compulsory even if the knowledge it is meant to convey 

is necessary to progress in the game. The relationship between quality- and quantity-based 

accomplishments is not as clearly separated; a skillful action may be combined with 

repetition, but on the clear ends of the spectra there is still the contrast between skillful 

versus repetitious tasks. 

There are some of the accomplishment types identified by Montola et al. (2009) that falls 

outside the categorization framework of this thesis. The Multi-Player type is unspecific as to 

the type of action required, it only specifies that the action takes place in multi-player play, 

and it may fall into any of the four categories depending on how the accomplishment is 

designed. The Loyalty and Fandom types were identified by Montola et al. (2009) in World 

of Warcraft, a massively multiplayer online role-playing game, and are a product of that type 

of gaming community but are not in themselves inherently gameplay-related. 

 

Figure 4 – The proposed gaming accomplishment categorization. 

6.1.1 Objective-based Accomplishments 

The objective-based category is based on accomplishments that are tied to the main goals of 

the game. These accomplishments are often rewarded for completing tasks that are essential 

to progressing in the game. From the categories established by Montola et al. (2009), the 

Tutorial and Completion types would be examples of objective-based accomplishments. In 

an educational game these accomplishments would likely be tied to learning goals. 

Objective-based accomplishments can typically be connected to player types that are 

motivated by task-based achievement goals because of the inherent task-orientation of 

digital games. 
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6.1.2 Exploration-based Accomplishments 

Exploration-based accomplishments are unlocked by exploring various aspects of the game. 

This can be exploration of the game world, the game mechanics or even the user interface in 

some cases. Collection, Curiosity, Mini-game and arguably also Special play style (Montola et 

al., 2009) all fit into the category of exploration-based achievements. Collection may serve as 

both exploration-based and quantity-based.  

Rewards for exploration have a slightly awkward position in educational games. Exploration 

means side-tracking from the main goals of the game, which in a pure entertainment game is 

harmless, but when the goal is learning it would mean one of two things: (1) the exploration 

is purely entertainment, which may possibly distract from learning, or (2) the exploration in 

itself holds educational value, which would mean that players not partaking in exploration 

excludes themselves from learning content. Fortunately though, the work by Heeter et al. 

(2011) indicates that all player types have at least some tendency toward exploration. 

While exploration may temporarily distract from learning aspects in an educational game, it 

still has potentially crucial value for players with low achievement motivation (LAMs) 

because it can allow and help them to keep their minds off the pressure to perform in school 

(Durik & Harackiewicz, 2003), furthering a general advantage that educational games has 

over traditional education. 

6.1.3 Quality-based Accomplishments 

This category houses accomplishments that require the player to attain a certain level of skill 

in the game. As opposed to quantity-based goals, these accomplishments do not directly 

force the player to spend a lot of time to unlock them, even if players may have to work hard 

to achieve the necessary level of skill. From the list of accomplishment types (Montola et al., 

2009), Virtuosity, Hard Mode and possibly Paragon (depending on criteria for selection) fit 

into the quality-based accomplishment category. Special play style accomplishments may 

also qualify, since they often force the player to disregard some play styles and strategies, 

effectively making the game experience more difficult. 

These accomplishments are valuable for players with high achievement motivation and 

players with self-based goals, because it can provide them with incremental challenges and a 

steady increase in difficulty to maintain their interest in the game (Durik & Harackiewicz, 

2003; Elliot et al., 2012). 

6.1.4 Quantity-based Accomplishments 

The quantity-based category is made up of accomplishments that necessitate extended play 

time and often repetitious tasks to unlock. Collection and Veteran type accomplishments 

(Montola et al., 2009) fall into this category. Luck accomplishments would also apply since a 

player striving to unlock it is likely to use extended play time as a strategy, similar to the fact 

that winning the lottery is more likely if you were to buy a million lottery tickets. 

There are divided opinions regarding quantity-based accomplishments on the entertainment 

game communities (Wilhelmsson, 2012) where some, often completionists (Jakobsson, 

2011), are opposed to being forced to invest a massive amount of time in the game to unlock 

some accomplishments while others feel that they are long-term goals for players really 

invested in the game. In the context of an educational game, however, they can undoubtedly 

serve a beneficial purpose since repetition is a universally effective learning strategy. 
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In the context of achievement goals, quantity-based accomplishments can serve to create 

lower order target goals for players with low achievement motivation. They can also be used 

to create “ghost”-goals for other-based players, simulating a competitor or create 

incrementally challenging goals for task-based or self-based players. 

These four categories of accomplishments aid in the effort to assign fitting accomplishments 

to individuals of different achievement goal groups. For this to work, however, the individual 

must first be assigned an achievement goal group. 
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7 The Personalized Accomplishment System 

The personalized accomplishment system in itself consists of two components. Both of these 

components need to be very accurate for the system to work. The first component is 

assigning a profile to the player, and the second is to assign fitting accomplishments to each 

of the possible achievement goal groups. 

7.1 Profiling the Player 

The 3x2 model of achievement goals was proposed by Elliot et al. in 2011, and has as of yet 

not been extensively analyzed by the research community. However, because of the 

similarities between this model and the previous (2x2) model, there are many aspects that 

can be extrapolated from previous research. The main issue when making a personalized 

model for the new categories (self- and task-based) is that the beneficial and detrimental 

aspects are often bundled together as the mastery goal in research on the 2x2 model. Aside 

from these aspects, there is also a limitation to the personalized accomplishment model in 

that younger players/students (e.g. students in elementary school) may not be developed 

enough for the conceptual differences between the different achievement goals (Wu, 2012). 

Forming the structure for identifying the achievement profile of the player, there are three 

aspects in which the player must be identified: achievement goal type (Elliot, Murayama & 

Pekrun, 2011), the approach/avoid dimension and achievement motivation (Durik & 

Harackiewicz, 2003). See Figure 5 for an image depicting the profiling process. 

 

Figure 5 – Profiling the players‟ achievement goals. 

With regards to the approach/avoidance and the HAM/LAM scales, the player is highly 

likely to be more prone to either side of the scale. As for the task/self/other achievement goal 

category, the player can be oriented toward a combination even if the drive toward one 

category is generally more dominating. Magerko et al. (2008) discuss how to deal with 

conflicting traits in a person‟s profile. There is also an interesting aspect with regards to 

gender differences in that Wu (2012) found no apparent difference in achievement goal 

alignment while Heeter et al. (2011a) found that, at least in the context of gaming, male 

players are significantly more likely to adopt an other-based achievement approach. 
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In the below section, positive and negative traits that separate the different groups will be 

described with the purpose of creating a base for assigning appropriate gaming 

accomplishments. 

7.1.1 Task-based Achievement Goals 

In task-based goals, competence is measured against doing well/less well in relation to the 

task at hand (Elliot et al., 2012). One of the clear benefits that task-based goals provide is 

direct and immediate feedback (Elliot et al., 2012), which makes it a goal suitable for 

learning through games. Heeter et al. (2011a) discuss mastery versus performance goals at 

length and convey valuable insights into gaming compatibility, from which several 

conclusions can be drawn: task-oriented players enjoy hard over easy play, they enjoy time 

limit challenges and prefer achievement in games (objective-based gaming 

accomplishments). They are also the least likely group to enjoy exploration, because it‟s 

likely to distract from the main goal of the game (Heeter et al., 2011a). With regards to the 

approach dimension of task-based goals, they were by Elliot and McGregor (1999) shown to 

be unrelated to individuals‟ worry and to be a facilitator of learning retention, more so than 

other-based goals. 

7.1.2 Self-based Achievement Goals 

The motivation behind self-based achievement goals is for the individual to develop their 

own level of competence (Wu, 2012). Players of this category, like self-based individuals, 

enjoy hard over easy play and would prefer objective-related achievement in games (Heeter 

et al., 2011a). A good gaming accomplishment feature for self-based goals would be being 

able to measure progress against individual benchmarks (Elliot & McGregor, 2001). Quality-

based accomplishments or a mix of Quality/Quantity accomplishments would also work 

well. Similar to task-based, self-based goals are not related to worry and is a facilitator of 

learning retention, possibly more so than task-based goals since self-based goals are more 

likely to have intrinsic value for the student (Elliot & McGregor, 2001). 

7.1.3 Other-based Achievement Goals 

Other-based achievement goals are founded in evaluating one‟s competence level against 

other people (or simulated competition) (Heeter et al, 2011a; Elliot & McGregor, 2001). This 

category has a tendency to enjoy winning to such a degree that they prefer easier play and 

lighter challenges in order to keep winning. One way to get around this issue would be to 

base gaming accomplishments on their own skill level while presenting it to the player as an 

externally based challenge. The concept of Coveillance (Jakobsson, 2011), where players can 

oversee the progress of each other is, as a whole, more important than any specific 

accomplishment.  

While the approach-dimension of other-based goals can be powerfully positive for 

achievement and is connected to good grades (Elliot & Church, 1997; Elliot & McGregor, 

1999), the avoidance-dimension can be potentially crippling with negative correlations to 

exam performance (Elliot & McGregor, 1999). For this reason, other-avoidance individuals 

need similar types of pressure relief as LAMs do (see LAM category below). 

7.1.4 Approach Goals 

The approach dimension of achievement goals focuses on moving toward or trying to 

maintain a possibility for a positive outcome (Elliot & Church, 1997; Elliot & McGregor, 
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1999; Barron & Harackiewicz, 2001; Elliot & McGregor, 2001; Elliot, 2006; Elliot et al., 2011; 

Huang, 2011; Luo et al., 2011; Elliot et al., 2012; Michou, Mouratidis, Lens & Vansteenkiste, 

2012). Individuals of this category are described as having “full commitment to and 

immersion in the task…” (Elliot et al., 2012). If approach goals are combined with a fear of 

failure, the player is most likely to select an other-approach achievement goal rather than 

task- or self-based (Elliot & Church, 1997). 

The approach category is almost exclusively associated with positive learning outcomes as 

well as a high degree of task engagement, which reverses the accomplishment challenge 

toward making sure that progress is not hindered by the game itself. Approach goals are 

associated with high achievement motivation (Durik & Harackiewicz, 2003) but this does not 

necessitate the connection. Additionally, approach goals are also related to high performance 

on pop exams (Elliot & McGregor, 1999). 

7.1.5 Avoidance Goals 

Individuals with avoidance goals focus on trying to move away from negative outcomes 

(Elliot et al., 2012; Wu, 2012). They describe this dimension as such: “Using failure as the 

hub of regulation evokes and perpetuates threat, anxiety, and vigilance, as one is repeatedly 

reminded of the possibility of failure.” (Elliot et al., 2012, p. 634). Avoidance goals tend to 

prompt problems such as self-worth concerns and interfere with task attention (Elliot et al., 

2012). 

They can however be optimal for some types of tasks, specifically tasks that require error 

detection (Elliot, 2006; Elliot et al., 2011; Elliot et al., 2012). This positive aspect, however, 

does still not negate the altogether detrimental effects of avoidance goals. Even when 

effective, avoidance takes a toll on enjoyment and eventually on well-being (Elliot, 2006). 

Other-avoidance goals lead to a lesser degree of intrinsic motivation (Elliot & Church, 1997). 

7.1.6 High Achievement Motivation 

Individuals high in achievement motivation tend not to have problems setting goals for 

themselves and striving to attain them (Durik & Harackiewicz, 2003). As for approach goals, 

HAMs need worthy challenges and should not be limited by external factors. An incremental 

difficulty in gaming challenges would be suiting, as well as Quality and Quantity 

accomplishments. 

HAMs are most likely to adopt task- or self-based achievement goals (Elliot & Church, 1997), 

and tend to enjoy challenges much more than LAMs (Magerko et al., 2008). 

7.1.7 Low Achievement Motivation 

Individuals low in achievement motivation have a tendency to avoid ability assessment 

(Durik & Harackiewicz, 2003), and takes no benefit from being evaluated against other 

players. Even cooperative engagements could disengage them from the learning experience. 

Durik and Harackiewicz (2003) suggest implementing lower-order target goals that can be 

focused on without having larger performance goals loom over them. These goals, however, 

must still be concordantly related to the main objective to feel relevant, but simultaneously 

not draw too much attention to larger goals or provide too many smaller goals (Durik & 

Harackiewicz, 2003). 
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The optimal configuration for LAMs would be when a task- or self-based goal can be 

concordantly linked to an overall performance goal. Accomplishments that distract from 

looming goals could be appropriate for LAMs, e.g. exploration or quantity-based 

accomplishments could help maintain motivation. Lighter forms of in-game non-competitive 

socialization may also be beneficial. 

7.2 From Theory to Practice: Assigning Accomplishments 

Based on the unique traits of the various categories, specified in the chapter above, a table 

was assembled which matches all accomplishments to the categories that they are 

compatible with (Table 2). The full accomplishment list can be found in Appendix B. As 

shown in the chapter above, each individual has three of these traits, for example 

Task/Approach/HAM for which an optimal accomplishment would be number 2. 

 

Table 2 – Accomplishment mapping. 

 

1 2 3 4 5 6 7 8 9 10 11 12 13

Task X X X X X X

Self X X X X X X X X

Other X X

Approach X X X X X X X X X

Avoid. X X X X

HAM X X X X X X X X X X

LAM X X X X

14 15 16 17 18 19 20 21 22 23 24 25

Task X X

Self X

Other X X X X

Approach X X X

Avoid. X X X X

HAM X X X

LAM X X X X X X X
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8 Results and Analysis from Prototype Evaluation 

The data used for the evaluation has been gathered using detailed save files from the test 

sessions. From this data, a clear image of how the test subjects have played the game could 

be derived, and conclusions and contexts could be constructed. An in-depth analysis of each 

test subject is performed to give a general appreciation for how the model affects play. The 

test subjects belong to one of three categories; personalized accomplishment system (PAS), 

reversed personalized accomplishment system (RPAS) and individual choice of 

accomplishments (CHO). 

8.1 Evaluation of individual test subjects 

The evaluation of data has been performed on an individual basis on a vast array of game 

data pertaining to progress in individual accomplishments, play time, recorded scores on 

mini-games etc. As it would be impractical to include all of this data for each person, only the 

most important data has been included here, in Table 3 and Table 4. The play styles for each 

test subject can be derived through an in-depth analysis of the data. 

 

  

Table 3 – Selection of data for TS1-4 

TS1 TS2 TS3 TS4

PAS/RPAS/CHO PAS PAS PAS CHO

Accomplishments Fit? Yes Yes Yes Yes

Entertainment value 3 2 3 2

Ach goal group Self/Av/HAM Task/App/HAM Task/App/HAM N/A

CHO accomplishments 1, 5, 7, 10

17, 18, 20, 24

Unlocked accompl. 4 6 5 6

Journal entries 13 10 15 16

Total test questions 28 30 44 40

Total game time 144 min 73 min 101 min 112 min

Challenges Compl 2 2 2 2

Total Score 26867 18014 52209 43285

Artifacts found 14 9 11 11

Knowledge test (28p) 17,5 p 10,0 p 17 p 9,0 p



 24 

 

Table 4 – Selection of data for TS5-8   

TS1 - PAS 

TS1 persisted with the sea trading mission to complete it without using the ship's cannon, in 

alignment with his/her Self/Avoidance/HAM profile. He/she completed the error detection 

accomplishment and focused more on the sea trading mission than the farming assignment, 

which is in line with hard over easy-profile of self- and HAM-profiles. The playing time was 

long, over two hours, which may have a connection to his/her self-profile. Some traits for the 

Self/Avoidance/HAM profile are:  

 Hard rather than easy, worthy challenges and quality accomplishments. This was 

represented by TS1 completing the sea trading assignment without using the cannon,  

In general TS1 persisted in the sea trading mission, which is the most challenging 

section of the game. He/she attempted to complete the sea trading mission without 

sustaining damage, but did not succeed and gave up after a while. These attempts do 

not show in the data (game score) above since TS1 aborted the assignment after 

getting hit. 

 Error detection. Locating objects that did not fit into the Etruscan era was completed. 

TS1 also had a strong tendency toward exploration, locating 13 out of the 16 journal 

entries and 14 of the 16 artifacts, even though this was not one of TS1‟s 

accomplishments. 

 Individual benchmarks. TS1 successfully managed to improve one of his/her previous 

scores. 

Overall, TS1 was in line with his/her achievement goal profile. He/she did try most aspects in 

the game but focused on the intended parts. TS1 also had a clear tendency toward 

exploration. 

TS2 - PAS 

TS2 had a Task/Approach/HAM-profile. The background research gives this group the 

following traits: No exploration, time limits, objective-based accomplishments and worthy 

challenges. His/her results showed a tendency toward exploration, finding mainly the most 

TS5 TS6 TS7 TS8

PAS/RPAS/CHO CHO CHO RPAS RPAS

Accomplishments Fit? Yes Yes Yes Yes

Entertainment value 3 3 2 3

Ach goal group N/A N/A Task/App/LAM Other/App/HAM

CHO accomplishments 1, 6, 8, 10 1, 3, 4, 6 Played with: Played with:

11, 15, 16, 22 20, 22, 23, 24 Other/Av/HAM Task/Av/LAM

Unlocked accompl. 4 7 2 5

Journal entries 11 14 5 8

Total test questions 56 27 13 32

Total game time 190 min 150 min 32 min 63 min

Challenges Compl 2 1 0 0

Total Score 49947 31245 3984 17089

Artifacts found 15 20 4 9

Knowledge test (28p) 20,0 p 16 p 1,0 p 9,5 p
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accessible journal entries and artifacts in the game. TS2 completed the sea trading 

assignment in less than 165 seconds (time limit) and without the cannon, but did not 

complete the hard difficulty (worthy challenges) but made several attempts. The profile calls 

for worthy challenges, but hard difficulty may have been perceived as too hard for an 

auxiliary assignment, or he/she may have run out of time. The objective-based 

accomplishments were completed (complete both assignments). TS2 stopped playing after 

73 minutes, after all tasks had been completed or at least attempted. It is a shorter play time 

than other test subjects, but post-test interview confirmed that he/she stopped playing 

because there were no goals left to aim for. TS2 is closely aligned to his/her achievement goal 

profile, and had the predicted task-oriented attitude. The remaining unachieved 

accomplishment was number 9 (See Appendix B) which was dismissed from the data 

evaluation due to a flaw in the prototype. 

TS3 - PAS 

TS3 had a similar play session as TS2, and had the same achievement goal profile. There is 

one major difference in that TS3 was exploration-oriented and had a longer play time at 100 

minutes. The questionnaire revealed that exploration was the most appealing trait of the 

game. Exploration would be counteracting the task-profile, which may indicate a flaw in that 

aspect of the profiling. It is after all shown by Heeter et al. (2011a) that all profiles in their 

study had some inclination toward exploration. It is also likely that TS3 had intrinsic 

motivation toward learning Etruscan history, in which case exploration of the game world 

(and finding journals) would be necessary to e.g. find all journal entries which contain facts 

about the Etruscans. This possibility is supported by the fact that TS3 answered more test 

questions than all but on other test subject, and had the highest percentage of correct 

answers (40 out of 44), which partly explains of the high total score. TS3 is reasonably in line 

with his/her achievement goal profile, but with more tendency toward exploration than 

anticipated. Some of the tendencies in play style has similarities to self-based players which 

may indicate that the player fits with a combination of these groups. 

TS4 - CHO 

The accomplishment list chosen by TS4 does not fall into any of the 12 categories in the 

personalized accomplishment system. His/her chosen accomplishments are relatively easy, 

and are aimed toward exploration and test questions rather than mini-game assignments. 

From the collected data, it seems as if the chosen accomplishments were appropriate.  

TS5 - CHO 

The accomplishment list chosen by TS5 does not fall into any of the 12 categories in the 

personalized accomplishment system. He/she has chosen difficult accomplishments but only 

completed 4 despite a long play time (190 min). He/she did however score decently on the 

knowledge test, and gave an average answer on the entertainment value of the game, so the 

accomplishment list cannot be said to have been disadvantageous. 

TS6 - CHO 

The accomplishment list chosen by TS6 does not fall into any of the 12 categories in the 

personalized accomplishment system. The accomplishments chosen are relatively easy, 

focusing on exploration, and exploration has been the main focus of the play session as well. 



 26 

TS7 and TS8 - RPAS 

As the RPAS group only contained two test subjects, and because there is a big difference in 

data between them, these two have been grouped as one, only registering traits that they 

share. TS7 and TS8 have played with a reversed PAS. One had a Task/avoidance/LAM 

profile and the other had Other/Approach/HAM. Their data shows low play times, few 

unlocked accomplishments and low knowledge test results. The play styles did not match the 

accomplishments well. 

8.2 General Observations 

1. Despite major differences in knowledge test results, play time and accomplishment 

base, all test subjects rate the entertainment value 2 or 3 on a scale of 1 to 5, and all 

test subjects answered that their accomplishments fit them well. 

2. Both of the RPAS test subjects lost interest in the game quickly, even though their 

main goal in the game was to unlock accomplishments and learn about the Etruscans, 

respectively. This is a stark contrast against the other two groups. 

3. A general trait that appeared among test subjects was that exploration was more 

appealing than anticipated. 

4. All but one (TS3) of the test subjects reported no prior knowledge of Etruscan 

history. This test subject indicated that he/she possessed „some knowledge of the 

Etruscans‟ in the questionnaire. 

5. There seems to be a connection between a person‟s achievement goal profile and how 

they play the game, even though exploration is generally more pronounced, possible 

because exploration is appealing in an open game world of this type. 

6. RPAS test subjects‟ play styles do not match their achievement goal profiles and 

generally shows less effort and motivation in playing the game. 

7. The CHO test subjects do not fall into any of the 12 achievement goal group in any 

apparent way, and the average performance on the knowledge test is negligible. 

8. The CHO test subjects display a higher play time than the PAS group.  

9. The balance of the groups was reasonable; the only clear flaw was that there was only 

one Other-based test subject (in the RPAS-group). This should not have affected 

comparisons between groups to a high degree, as those comparisons are more 

dependent on HAM/LAM and Approach/Avoidance tendencies. 
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9 Conclusions 

This chapter will focus on summarizing the results of the study and the thesis project as a 

whole. Here, the research questions formulated in chapter 3.1 will be addressed. After the 

summary and discussion, chapters regarding limitations of the study and possible future 

work will follow. 

9.1 Summary of Results 

The analysis of motivational research in relation to education culminated in the selection of 

the area of achievement goal theory with the main focus on Elliot, Murayama and Pekrun 

(2011). This theory base appeared appropriate for integration into educational games 

research, a sentiment shared by Heeter et al. (2011a). Furthermore, comparing and 

combining conclusions from previous research led to the creation of traits unique to each 

achievement goal group. 

Turning first to research question 1, the personalized accomplishment system that has been 

presented in this thesis has proven to be applicable in real world game development 

scenarios, and without excessive effort. The achievement goal questionnaire used in the 

study appears to have worked without problems. The results presented in the thesis is based 

on general observations of individuals‟ game data and questionnaires, but with as few test 

subjects as are included there will not be fully reliable quantitative data. 

With regards to research question 2, the personalized accomplishment system (PAS) does 

have an effect on how the player plays the game. Depending on which achievement goal 

group the test subject belonged to, and by extension which accomplishments he/she had, the 

game play focused on different aspects of the game. 

As for research question 3:  the accomplishments chosen by the individual choice (CHO) test 

subjects do not have significant similarities with any one of the twelve achievement goal 

groups. The CHO group has a higher average play time, but no significant difference on the 

knowledge test or in other areas of the test sessions when comparing against the PAS group.  

The reverse PAS (RPAS) test subjects both showed (and in one case reported in post-test 

interview) a lack of motivation to continue playing after a short period of time, while the PAS 

group seemingly maintained interest and motivation throughout. This difference is an 

indicator that the personalized accomplishment system delivers extra game goals that helps 

keep up motivation in the game. 

Exploration has in the study proven to be a factor that is more important to players than was 

anticipated. Research has shown that all game players have some tendency toward 

exploration (Heeter et al., 2011a), but this tendency proved to be appealing even for task-

based players, for whom exploration was theorized to be viewed as unproductive. 

9.2 Discussion 

Many questions about the personalized accomplishment system remain to be answered, and 

it would require an extensive quantitative study to truly derive the concrete value of the 

model. The matter of the PAS model versus individual choice of accomplishments is a 

complicated issue when considering all different achievement goal profiles that a 
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student/player can have, since it is related to the underlying motivation when choosing. A 

flaw in the study was to not test the CHO group for their achievement goal profile, as the 

initial focus of the study was aimed at knowledge test performance. At that point it was 

deemed to interfere with motivation if done during the start of the game (as with the other 

groups). However; when searching for volunteers in a study such as this, you are likely to 

attract specific personality types, in this case mainly High achievement motivation 

individuals (HAMs). These individuals are more likely to excel in scenarios like choosing 

accomplishments, as they are more likely to create scenarios that challenge them 

appropriately and accomplishments that helps them succeed. There are disadvantages for 

other groups: LAMs and Avoidance-based individuals may not choose ideal 

accomplishments, and Other-based individuals have a documented tendency to select tasks 

that are too easy in order to avoid failing (Elliot & McGregor, 2001). So, in conclusion, this 

study indicates that individual choice works as well as the PAS, but the matter needs to be 

examined in a broader study. There could be potential gain in looking into a model that uses 

the achievement goal questionnaire from this study in combination with individual choice. 

The exploration situation forced further consideration toward the Task-based profile, which 

was theorized to view exploration as unnecessary. Perhaps exploration is only viewed as 

unnecessary when it is forced upon the player, e.g. when game goals are unclear. Exploration 

may be a valuable tool for players with low achievement motivation and an entertaining 

distraction for others, but it should not hinder or conflict with the main objectives. Had the 

prototype had more specific objectives and a clearer overhead goal of playing (like learning 

in a school scenario), perhaps more valuable data on the subject would have surfaced and 

help answer this question. 

Overall, the scientific approach in the thesis has been decent. The failure to procure a larger 

amount of test subjects has had an effect on generalizability of the data and the reliability of 

the results. The method has, instead of a more quantitative approach, focused more on 

qualitative data from each test subject. 

In research that has to do with educational games, there is often a problem with testing 

prototypes and games on the target audience, as they are often not available. In this thesis, 

and many others, test subjects were used on a purely voluntary basis which, as mentioned 

earlier, attracts certain player types more than others. If a model is to be actively used on e.g. 

LAM individuals, it also needs to be tested on this demographic to make sure it works. 

There are also some issues with the questionnaire used in the study which resulted in less 

useful data: the question regarding entertainment value of the game did not provide any 

valuable information. It was thought to be one of the indicators of in-game motivation, but 

was answered similarly no matter how the player performed or approached the game. It may 

have been more useful if there were more test subjects in the study, or it might have been 

arguably formulated. A similar issue in the same questionnaire was the question of whether 

the player felt that the accomplishments fit him/her or not, where all test subjects answered 

that they did fit, even though performance, unlocked accomplishments, motivation and 

effort in the game varied greatly among test subjects. In retrospect, it could possibly have 

yielded more value if it was answered on a 5 point Likert scale instead of using a binary 

format. 

This study has provided indications that the personalized accomplishment system does in 

fact work. So, given that it does, it can work as a cornerstone in trying to increase and 
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maintain motivation in educational games. With the low development cost in relation to 

potential effect, it could serve as a good option for projects with a low budget. When working 

with design guidelines like those suggested by Linehan et al. (2011), a lot of demands are put 

on the game in terms of integrated components. They can demand complex game mechanics 

and some guidelines may not apply to all games. This being said, the guidelines are by no 

means bad and can still be very valuable when designing educational games. In contrast, the 

model in this thesis can be applied to basically any game and only puts rudimentary 

demands on game components. 

There is however a possibility that the results from this study are not representative of a 

larger population and that the model does not work. Work by Heeter et al. (2011a) suggests 

that achievement goals in education do not necessarily transfer to achievement goals when 

playing games. If this is the case, then the achievement goal background of this thesis might 

not be appropriate (or work less effectively). A possible replacement could in that case be 

models that are based on gaming personalities, for example Bartle (1996) or Yee (2007). 

9.3 Limitations 

There are, as always, limitations to the research done in this thesis project. These limitations 

present themselves both in generalization of the personalized accomplishment system (PAS) 

and limitations of the collected data. 

This thesis has focused on building and evaluating a theoretical model, so the generalization 

of the work is partly tied to the applicability of the PAS. The system itself needs a game that 

contains enough game elements to enable a list of accomplishments diverse enough to suit 

all achievement goal groups. Other than this, however, the model should be applicable to any 

educational game in any genre. 

Based on the work by Wu (2012), the PAS may not be applicable to students of a younger 

age, for example elementary school students, as they might not be able to distinguish 

between achievement goals in the achievement goal questionnaire. This is a significant 

barrier for a model meant for educational games. However, the restructured achievement 

goal questionnaire used for this project should have made it easier for students to distinguish 

between achievement goals, effectively lowering the age limitation to some degree. 

Due to the low number of test subjects the results can mainly be viewed as indicators, some 

stronger than others. A quantitative study comparing knowledge test performance and 

motivation between the three test groups more extensively would be needed to verify the 

validity of the personalized achievement system. 

9.4 Future Work 

If the work were to continue for a few more weeks or months, there would be time to 

improve upon the prototype weaknesses specified in the end of chapter five. Also, of course, 

an extended study would provide more reliable results, and younger age groups could be 

tested to decide the minimum age of students for whom the model could be used. In a larger 

time frame, around six months or more, the model could be quantitatively tested in an 

improved prototype to measure performance and motivation between the three groups 

already used in this study. Another option would be to test the personalized accomplishment 

system on an entertainment game adapted for education (or on an educational game). It 
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would provide a more genuine application of the model, and would produce significantly 

more reliable data. 

A reliable model for a personalized or adaptive accomplishment system would be an 

important step forward in educational games research. It would aid the effort of making 

educational games more motivational to the student and make the games appealing to a 

larger base of player. There is a lot of theory on how to improve educational games, but very 

few concrete tested solutions that are readily applicable for developers. This model still 

needs further evaluation and possibly some adjustments, but in any state it forms a 

framework foundation that can be valuable background research for future projects, whether 

the achievement goal component is kept, improved upon or exchanged for a different 

motivational component. 
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Appendix A -  Examples from the final AGQ 

Example of an achievement goal question (translated from Swedish): 

 Which of these statements do you feel fits you best? 

 It is important for me to: 

1. Perform better than I normally do on this type of exam. 

2. Perform better than other students on the exam. 

 

 

 

The question meant to differentiate approach/avoid dimension in the player (translated 

from Swedish): 

 Which of these statements do you feel fits you best? 

 It is important for me to: 

1. I aim high and I‟m not afraid to risk failing. 

2. I aim to avoid failure at any cost and will not be disappointed with an 

average result. 

 

 

 

An example of a question meant to distinguish between HAM/LAM (translated from 

Swedish): 

 Which of these statements do you feel fits you best? 

 It is important for me to: 

1. I enjoy putting my abilities to the test. 

2. I don‟t feel the need to constantly measure my abilities. 

 

 

 

Any one of these HAM/LAM statements cannot be used to determine traits of the player, but 

measuring HAM vs. LAM tendencies in several questions provides an accurate profile of the 

player. 

Alternative 1 

fits me better 

Alternative 1 

fits me much 

better 

Alternative 2 

fits me better 

Alternative 2 

fits me much 

better 

Alternative 1 

fits me better 

Alternative 1 

fits me much 

better 

Alternative 2 

fits me better 

Alternative 2 

fits me much 

better 

Alternative 1 

fits me better 

Alternative 1 

fits me much 

better 

Alternative 2 

fits me better 

Alternative 2 

fits me much 

better 
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Appendix B -  List of Game Accomplishments 

This is the complete list of accomplishments in the prototype (translated from Swedish). 

Objective-based accomplishments: 

1. Answer 12 test questions correctly. 

2. Complete both assignments. 

3. Complete the farming assignment. 

4. Discover the final fate of the Etruscans. 

5. Fill your journal with facts about the Etruscans. 

Quality-based accomplishments: 

6. Complete two of the villagers‟ challenges. 

7. Place at the top of a highscore-list. 

8. Complete the sea trading assignment in less than 165 seconds. 

9. Achieve a gold star for both assignments. 

10. Improve one of your previous scores. 

11. Complete the sea trading assignment on hard difficulty. 

12. Complete the sea trading assignment without taking damage. 

13. Complete the sea trading assignment without using the cannon. 

Quantity-based accomplishments: 

14. Collect all artifacts in the game. 

15. Reach a total of 35000 points on the assignments. 

16. Get a place on the highscore-list for both assignments. 

17. Answer 30 test questions. 

18. Answer 5/11/19/30 test questions. 

19. Improve your previous score on both assignments. 

Exploration-based accomplishments: 

20. Answer one of the villagers‟ questions correct. 

21. Find an artifact on every level. 

22. Find the roman general Sulla. 

23. Find four objects that do not fit in the Etruscan era. 

24. Find out how the Etruscans treated their dead. 

Number 25 is a special case. It is a scenario specifically designed for Avoid/LAM individuals 

for whom a choice between two accomplishments would likely be more beneficial than an 

assigned accomplishment. The choice in itself has value for these individuals. This special 

case is used once for six of the twelve achievement goal groups, especially in scenarios where 

all the optimal accomplishments have already been selected and only less ideal options 

remain. 
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Appendix C -  Questionnaire 2 

1. Din mailadress: 

 

 

2. Hur var din kunskapsnivå i ämnet etruskisk historia innan du spelade spelet? 

a. Ingen kunskap alls 

b. Jag visste lite grann om etruskerna 

c. Jag var redan väl insatt i ämnet 

 

3. Under vilka århundraden hade etruskerna sin storhetstid?  1p/0,5p 

Mellan 800 och 250 f.Kr. 

4. I vilken geografisk region låg Etrurien?   1p 

I norra italien 

5. Det etruskiska folket ägnade sig åt mycket, men vilken var deras huvudsyssla? 1p 

a. De var fiskare 

b. De plundrade andra riken 

c. De var bönder Rätt 

d. De var handelsmän 

6. Nämn två metaller som etruskerna utvann i sina gruvor. 2p (- 0,5p för fel) 

Koppar, järn, bly 

 

7. Nämn tre grödor som etruskerna odlade.  3p (- 0,5p för fel) 

Hirs, vete, korn, melon, vindruvor, vitlök, oliver, bär 

 

8. Etruskerna reste runt mycket i medelhavet på sin tid. Nämn två andra riken som etruskerna 

kom i kontakt med via sina handelsvägar.   2p/1p 

Greker, karthager, fenicier, kelter, västgreker 

 

9. År 474 f.Kr led etruskerna ett stort nederlag i ett sjöslag. Mot vilka? 1p 

Västgrekerna 

 

10. Mot slutet av etruskernas era var det två makter som gjorde att etruskernas rike föll. Vilka två 

makter? 1+1 p 

Kelterna och Romarna 

11. På vilket skriftspråk var det etruskiska skriftspråket grundat?  1p 

a. Det romerska  (latin) 

b. Det arabiska 

c. Det indiska 

d. Det grekiska Rätt 

e. Det persiska 

 

12. Från vilket århundrade dateras de tidigaste etruskiska skrifterna? 1p 

a. 300-talet f.Kr. 

b. 500-talet f.Kr. Rätt 

c. 700-talet f.Kr. 

d. 900-talet f.Kr. 
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13. Hur regerades det etruskiska riket?    2p/1p 

Var stad hade en egen kung eller ämbete 

 

14. Hur många städer bestod det etruskiska stadsförbundet av?  1p 

a. 7 städer 

b. 9 städer 

c. 12 städer Rätt 

d. 18 städer 

e. 32 städer 

 

15. Varifrån kommer den information vi har om etruskerna idag?  2p/1p 

Nekropoler och romerska/grekiska historiker 

16. Vilken medelhavsreligion låg till grund för etruskernas religion?  1p 

Den grekiska 

 

17. Vilken stad var den mäktigaste i det etruskiska riket?  1p 

a. Veii Rätt 

b. Populonia 

c. Volterra 

d. Cerveteri 

e. Vulci 

f. Cortona 

 

18. Etruskerna hade ett stort inflytande för utvecklingen av staden Rom. På vilket sätt?   2p 

Etruskerna dränerade marken runt roms sju kullar 

19. Under vilket århundrade skedde romarnas ockupation av etrurien? 1p 

300-talet f.Kr. 

 

20. Vad hände med det etruskiska folket efter roms ockupation?  3p/2p/1p 

De blev flyktingar i sitt eget land. Tvingade arbeta som bondarbetare eller soldater för 

romerska herrar. 

 

      MAX 28p 
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Appendix D -  Questionnaire 1 

Svara på denna enkät efter att du spelat spelet, helst samma dag. Fyll i dina svar efter frågan. 

När du är färdig skickar du enkäten till mig tillsammans med sparfilen (se guiden för mer 

info). Du kan med fördel använda textmarkören för att markera dina svar på frågor med 

färdiga alternativ. 

 

1. Din mailadress: 

 

 

2. Din ålder:  

 

17-20 år 21-25 år 25-35 år 36 år eller äldre 

 

3. Kön: 

   

Man Kvinna 

 

4. Vad tyckte du om de achievements du blev tilldelad? 

De passade mig bra De passade mig mindre bra 

 

5. Hur värderar du spelets totala underhållningsvärde? (skala 1-5) 

 

1(lågt) 2 3 4 5 (högt) 

 

6. Vilken aspekt av spelandet kände du dig mest dragen till? 

Låsa upp achievements 

Spela deluppdragen 

Utforska spelvärlden 

Lära mig mer om etruskernas historia 

            Annat: (skriv här) 


