
 

 

Master Degree Project in Informatics 
One year Level 15 ECTS 
Spring term 2011 
 
Marcus Toftedahl 
 
Supervisor: Per Backlund 
Examiner: Mikael Johannesson 

SERIOUS ACHIEVEMENTS 

Design guidelines for a game based 
feedback system in serious games 



 

 

Serious Achievements 

Submitted by Marcus Toftedahl to the University of Skövde as a dissertation towards 

the degree of M.Sc. by examination and dissertation in the School of Humanities and 

Informatics. The project has been supervised by Per Backlund. 

 

  

2011-06-03 

I hereby certify that all material in this dissertation which is not my own work has 

been identified and that no work is included for which a degree has already been con-

ferred on me. 

 

Signature: _______________________________________________ 

 

 



 

Serious Achievements 

 

Marcus Toftedahl 

 

 

Abstract 

This thesis will propose a system for feedback and after action review in serious 

games. The proposed system, called serious achievements, is built on common scor-

ing systems in commercial games for entertainment. A number of games for training 

is evaluated to give an overview of how feedback is carried out in existing products 

and a literature review is made to gather background material to motivate and explain 

the serious achievement system. 

Guidelines are thereafter formed focusing on how to create serious achievements for a 

serious game for education by using the course goals from the course’s curriculum. A 

case where the game On Scene Commander is equipped with serious achievements 

from the course goals of the course Incident Commander Basic Level is made and 

evaluated by rescue training instructors. 

Conclusions are that the course goals often needs to be more specific and the easiest 

course goals to implement as serious achievements are the ones that is easily measur-

able. 
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1 Serious Achievements – Introduction 

The use of computer games and its related technology for other purposes than enter-

tainment is a phenomenon getting widely used. This use of computer games is com-

monly known as “serious games”. The field of serious gaming is wide, with applica-

tions ranging from small web-based games to large custom built systems with special-

ized hardware, used for various purposes. Serious games can be used not only for ed-

ucation and training; there are a number of examples where games are used for exam-

ple as advertising or information material of various kinds. Serious games are often 

based on ideas and technology used when creating commercial computer games for 

entertainment purposes, an industry rapidly growing each year both in terms of finan-

cial and technological means. When resources are increasing game designers have the 

opportunity to create content more advanced than before and this development in the 

entertainment game industry also benefits the serious games created. 

This thesis will focus on the field of training and education, and more specifically 

rescue services training, a field where feedback and evaluation of the user’s actions in 

the game is vital. If a serious game is going to be used without or with limited aid and 

feedback from an instructor, there has to be a built-in system taking care of the feed-

back and evaluation. This thesis will propose a system where the “achievements” or 

“trophy” systems from commercial games on mainly the Xbox 360 and Playstation 3 

console systems are adapted to a “serious” use. These “achievements” systems are 

mandatory when developing a game on either of the consoles and are a way of giving 

the player extra motivation to explore a game to its fullest extent. There is also a tight 

connection with various kinds of social media and other on-line services which moti-

vates the player by giving the opportunity to compare results with friends and other 

people. 

The aim of this thesis is to form a set of guidelines intended to act as a base for a 

feedback system for serious games applications. This will be done by taking a number 

of existing COTS (commercial off the shelf) games and training software, first and 

foremost with fire and rescue themes, and evaluate how (and if) they are grading the 

player and how the scoring is displayed and stored. Feedback systems for various se-

rious games will also be studied, mainly in the field of rescue services training, but 

also relevant games outside this field. 

The main difference between the proposed serious achievement system and the sys-

tems used today in COTS games is the connection between the achievements and the 

course goals of the course in question. Instead of arbitrary goals related to virtually 

anything in the game (i.e. collect three hundred coins, finish all missions without los-

ing health) the serious achievement system is directly connected to real learning goals 

of the course. A system like this will give both the student and the instructor a tool to 

measure progress in a course - what goals are reached, what goals are left to fulfill. 

The connection to course goals does not exclude the possibility to use arbitrary 

COTS-like achievements as a complement to the serious ones. The combination of the 

two types of achievements can be used to motivate and heighten the student's will to 

explore more of the game and to give direct feedback to course related tasks. 

Since COTS-achievements often are tightly linked to an online service of some kind, 

a feature used to display and compare results, the same connection can be made be-
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tween serious achievements and a learning management system (LMS). Instead of 

posting scores and achievements on for example Facebook, the results can be posted 

on a system used by the course or education. 

The thesis is organized as follows; purpose and problem area are defined before the 

method is described. A background chapter where game related terms are explained 

and a review over how a number of training products and serious games uses feed-

back is followed by an overview of scoring systems; their history and uses of scoring 

in different situations. The design guidelines of the serious achievement system is 

presented, based on the findings in previous chapters, and finally an analysis is made 

where the serious achievements are discussed. The analysis is partly based on inter-

views with an incident commander instructor. 

2 Purpose and problem formulation 

The purpose of this thesis is to present a set of guidelines for designing an achieve-

ment system consisting of both evaluation and feedback in a serious game. A case 

will be presented where the guidelines are applied on an existing serious game, On 

Scene Commander – a serious game developed with the purpose of educating and 

training incident commanders. The serious achievement system is intended to guide 

and motivate the player during a play session as well as giving the opportunity to per-

form after action reviews based on the data collected during the play session. The 

serious achievements are planned to be constructed in such way as they are directly 

mapped to learning goals for the course in question. This is different than the 

achievements in an entertainment game, where the achievements are arbitrary and can 

be about virtually anything. 

The main purpose of an achievement system like this is to create a system to connect 

learning goals to game based training. The connection between a game based learning 

tool and learning goals with the help of serious achievements could give multiple ad-

vantages; the student is able to see the direct link between learning goals and what he 

or she has to achieve in order to reach these goals. The student’s motivation is also a 

factor; it has been shown that students are keener to put more work in when an 

achievement system is in place, for example Sheldon’s grading procedure where stu-

dents are motivated by earning achievements in class (see chapter 6.3). If this height-

ened motivation can be used in a learning situation there might be positive effects on 

the learning outcome. 

Another purpose is to introduce the idea of an uniform achievement system into the 

serious games sector, a system where the achievements are tightly connected to the 

learning aspect of a serious game. Since a large portion of commercial off the shelf 

games (COTS) released today uses an achievement system, players might be expect-

ing achievements when playing a computer game, not taking in consideration what 

main purpose the game has. 

There is a possibility that the course plan has to be more detailed when making a 

course where a game with serious achievements is planned to be used. To be able to 

create achievements vital to the course, the teacher has to specify what the student is 

supposed to achieve in order to pass the course. 
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In conclusion; the thesis aims to present a solution to bring achievements, a standard-

ized feature of entertainment games, to a serious gaming use while keeping its core 

purposes and strengths and adding the “serious” aspect. 

2.1 Problem area 

To become skilled in an area, training and devotion for the subject in question is es-

sential. In order to reach higher skill levels, such as expert level, thorough feedback 

and after action reviews are vital parts (Ericsson, Prietula & Cokely, 2007). This the-

sis will address the question regarding how to design a game based feedback system 

integrated with a serious game. The feedback system is intended to both motivate and 

engage the player when playing the game as well as giving a possibility for after ac-

tion review. 

The feedback system will be based on the systems for in-game feedback for commer-

cial games on the Xbox 360 and other similar gaming systems, i.e. main focus lies on 

the achievements system which is considered the most widely spread and complete 

system. Achievements has been a mandatory part of all Xbox 360 games from the 

release of the game system in 2005 and has a large following community on-line 

where players can compare and discuss their different achievements.  

The goal will be to form guidelines for designing such “serious achievements” – 

guidelines for a system managing them and how they should be integrated in a serious 

game while maintaining focus on both learning outcome and game play. To be able to 

do this, knowledge in areas of computer science, game design, pedagogy, and cogni-

tive science has to be studied, with the main focus on game design and computer sci-

ence. 

A case where the serious achievements system is integrated into a game will be pre-

sented. The case will be based on the game On Scene Commander (see chapter 5.2.1 

and 7), a game designed with the purpose of training incident commanders at rescue 

services in strategy and decision making. 

2.2 Problem formulation 

The main question for this thesis is: 

How can an achievement based feedback system be designed to give the 

player feedback and motivation to carry out necessary training in a serious 

game, based on the existing courses in MSB’s1 incident commander educa-

tions? Focus will be on the connection between the serious achievements 

and the course goals of the course in question. 

In order to examine this question, a case will be presented where the serious achieve-

ment system is applied on the game On Scene Commander to show the connection 

between the learning goals and actions in the game. 

In addition to the main problem, a number of sub-questions will be addressed.  

 How do existing serious games and training products evaluate the player? 

                                                 

1 MSB – Myndigheten för samhällsskydd och beredskap. English: Swedish Civil Contingencies 
Agency. MSB is a Swedish governmental agency which “develops the individual’s and socie-

ty’s capacity to prevent, deal with and learn from emergencies and disasters”. 
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 How is this presented to the player? 

 Are there achievements more suitable for a serious use than others? 

 Can all course goals be translated into achievements? 

2.3 Limitations and future work 

This thesis will not cover all areas regarding serious achievements. Pedagogy is not in 

focus, this thesis is from a game design point of view. Further, the use of serious 

achievements in other games than On Scene Commander will not be addressed. 

This applies to the course as well; no other courses than Incident Commander Basic 

Level will be addressed in the design guidelines of the serious achievement system. 

The connection to a Learning Management System to keep the achievement systems 

idea of posting scores on-line will be mentioned briefly, but will not be evaluated 

thoroughly. A proposition of how a connection can be made is mentioned to give a 

broader picture of the serious achievement system. 

The technical aspect of how to implement a serious achievement system is not ad-

dressed. 

3 Method 

In order to create design guidelines for the serious achievement system, studies of 

existing evaluation and feedback systems are necessary. This will be done by select-

ing a number of products available for testing, preferably products that gives the op-

portunity to try out hands on. Since the thesis will focus on a case where incident 

commander training is in focus, products with similar focus will be chosen first hand. 

Other products that might be of interest for their respective features are also taken into 

consideration. 

 

As shown in Fig. 1 above, the thesis will be presented in the following way: 

 Theories of how an achievement system is going to be formed is identified and 

formed. 

 Studies of literature and existing gaming- and training products are made to 

back up the theories. 

 Guidelines of how to form a serious achievement system will be made based 

on the study and the theories. 

 A case that will be built based on the guidelines formed. 

 Evaluation of the case through an interview with a professional incident com-

mander instructor, to get the serious achievement validated. 

 Analysis of all of the above and conclusions drawn from this. 

A literature study will be made focused on computer science and serious games. The-

ories regarding COTS-games will also be reviewed if applicable. 

Figure 1: Procedure of presenting the serious achievements 



 

7 

 

Main search criteria for finding literature: 

 Serious games 

 Game-based learning 

 Achievements 

 After action review 

 Game design 

 Main search criteria for finding relevant games: 

 Incident commander 

 Rescue services 

 Serious game 

 Game-based learning 

 e-learning 

 Command trainer 

 Achievements 

 After action review 

In order to design a system that would be possible to use in a game a case will be 

made where the theories are merged together to form guidelines of a serious achieve-

ment system. This will be done using the game “On Scene Commander”, a serious 

game designed for the education of incident commanders. 

4 Theoretical foundations – Serious games defined 

This section presents previous research in the area of computer science, with the main 

focus on serious games. A definition of serious games will be made where the concept 

of serious games is put into a context relative to surrounding areas such as simulators, 

edutainment and other nearby terms. 

Since there is no uniform definition of “serious games”, this chapter will provide a 

definition for the term “serious games” as it will be used in this thesis. A number of 

terms related to and in the same field as serious games will also be addressed and de-

fined. 

4.1 Definitions of game related terms 

Roger Caillois (1961) defines “play” as an activity carefully separated from the rest of 

the world. Also it is an activity that is voluntary, a source of joy and amusement. Fur-

ther, Callois states that play should be free, with an uncertain outcome, unproductive, 

governed by rules and make-believe. In addition to these characteristics, Caillois iden-

tified four different forms of play; agon (competition), alea (chance), mimicry (role 

playing) and ilinx (vertigo). Caillois have identified for two types of play ranging be-

tween ludus (governed by rules) and paidia (free play). Caillois theories have become 

a part of the foundation for ludology, i.e. the field of game studies, and while most of 

his theories are true even for computer games there are some questions regarding how 

they can be applied to serious games. 

While Caillois (1961) disassembled the “game” term in smaller parts, there are a 

number of definitions used to simply describe what a game is. Encyclopedia Britanni-

ca (2011) defines a game as an “activity engaged in for diversion or amusement“. 

American author and game designer Greg Costikyan (1994) describes a game with the 



 

8 

 

following:  "A game is a form of art in which participants, termed players, make deci-

sions in order to manage resources through game tokens in the pursuit of a goal”. 

Wikipedia’s definition of game is “[…]a structured activity, usually undertaken for 

enjoyment and sometimes used as an educational tool. Games are distinct from work, 

which is usually carried out for remuneration, and from art, which is more concerned 

with the expression of ideas.” (Wikipedia, 2011a). 

All of the definitions emphases parts that a game is made of; Caillois identifies a 

number of characteristics, Costikyan (1994) puts emphasis on decisions, resource 

management and a goal, Encyclopedia Britannica and Wikipedia includes entertain-

ment, while Wikipedia mentions education. 

The social bit is important to have in mind as well. Both Caillois (1961) and Huizinga 

(1950), on whom Caillois have derived his theories from, argues that play and games 

are a vital part of man’s cultural development and evolution. 

4.1.1 Computer games 

Taking Caillois (1961) theories in mind most of them can be applied on computer 

games as well. Computer games are, simply put, a game played on a type of computer 

device. Encyclopedia Britannica (2011) defines computer game as “any interactive 

game operated by computer circuitry“. Wilhelmsson, Ph.D and senior lecturer at Uni-

versity of Skövde, defines computer games as “the technologization of mans will to 

play,compete, learn and being social”.2  

Computer games are traditionally aimed at an entertainment market, where the most 

popular and best-selling products are games with a multimillion dollar budget. One of 

the best-selling computer games of 2009, Call of Duty: Modern Warfare 2, had re-

ported sales of 310 million US dollars the first day on the market.3 The budgets when 

producing “triple-A” big budget titles as Modern Warfare 2 are steadily growing. Alt-

hough there are no public figures of exactly how much the games costs to produce, a 

qualified estimation is around 40-50 million dollars for Modern Warfare 24. Recent 

years, when digital distribution channels have become available, a computer gaming 

“scene” where more lo-fi products are accessible have emerged, and with this inde-

pendent “indie” development scene it is more common with cheaper and more flexi-

ble development tools. With the shift from traditional, big budget productions, to 

smaller products benefits can be drawn in other areas such as serious games. 

A new broadened market for computer games has grown big in recent time, mainly 

with the introduction of “social games” or “party games” such as Singstar, Guitar He-

ro and the Nintendo Wii console. The common denominator for these products are the 

focus on more “casual” play and alternative control methods, i.e. custom designed 

music game controllers such as microphones and guitars, or motion sensing control-

lers where body movements are measured and transformed into controller input. 

                                                 

2 Wilhelmsson, U. Keynote at Computer games and learning –computer pedagogic symposi-

um University of Skövde 2006-04-19. Topic: What is a computer game? 

3 Daily News: Call of Duty sales. http://www.nydailynews.com/money/2009/11/13/2009-11-

13_video_game_blitz.html (accessed 2011-01-26) 

4 LA Times: Video games borrows page from Hollywood playbook.  

http://articles.latimes.com/2009/nov/18/business/fi-ct-duty18  (accessed 2010-12-20). 

http://www.nydailynews.com/money/2009/11/13/2009-11-13_video_game_blitz.html
http://www.nydailynews.com/money/2009/11/13/2009-11-13_video_game_blitz.html
http://articles.latimes.com/2009/nov/18/business/fi-ct-duty18
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This has also been beneficial for games with other purposes than pure entertainment, 

where cheap mass produced technology can be used for novel interfaces. This new 

“casual gaming trend” has broadened the market and more people plays computer- 

and video games which lead to a larger acceptance of computer games in other areas 

other than pure entertainment. 

4.2 Games and learning 

Games in various forms have been used for educational purposes throughout history. 

Early examples are role playing games used in ancient Greece, chess is somewhat 

considered being a game for training military tactics and so forth. In recent years 

computer games has started to be used for other purposes than pure entertainment, 

phenomena dubbed with names as “game based learning”, “edutainment” or most 

recently, “serious games”. To use the games engaging powers and motivational factor 

for other purposes than pure entertainment is a dream for many developers, not only 

in the field of education and training. For example marketing bureaus have started to 

realize the power of games, and if a computer game where the purpose of marketing is 

popular this can be of great value when trying to reach other audiences than what can 

be reached through traditional marketing channels.  

Even though there are many advantages of using computer games for other purposes 

than pure entertainment, there is one big problem with the use of games as a learning 

tool identified by Shute et al. (2009). Shute et al. point out that there are an enormous 

chasm between the things especially kids are doing for fun and what they are required 

to do in school. The things deemed important to learn in school are often of less inter-

est than things done in their free time for fun. Games in various forms have a tremen-

dous power to engage and motivate players. To use this in a learning situation would 

be of great benefit – something that has been experimented with for a long time. Edu-

tainment, game-based learning and serious games are all examples of product catego-

ries where learning and entertaining games are mixed. 

4.2.1 Edutainment 

Edutainment – composed of the two words education and entertainment – was a 

“buzzword” most recently in the mid-1990's used when home computers got able to 

display more advanced graphics and sound, roughly at the same time as the introduc-

tion of CD-ROM-media to a larger audience. Edutainment games were (and is) often 

aimed at a younger audience and with well-known characters from for example chil-

dren’s TV-shows. Although edutainment got an upswing with the CD-ROM and 

“multimedia” technology, the term was first coined in 1948 by The Walt Disney 

Company to describe a series of short documentary films called True Life Adventures 

(Wikipedia, 2011b). 

Egenfeldt-Nielsen (2007) states that edutainment is potentially a broad term which 

covers the combination of educational and entertainment use on a variety of media 

platforms including computer games. Further, Egenfelt-Nielsen (2007) discusses the 

shortcomings of edutainment computer games and means the products often lacks 

certain important aspects both in the gaming and educational department.  Little in-

trinsic motivation, no integrated learning experience, drill-and-practice learning prin-

ciples, simple gameplay and no teacher presence among the characteristics of an edu-

tainment gaming title according to Egenfelt-Nielsen. Game designers Adams and Rol-

lings (2007) dubs products like these “chocolate covered broccoli”, where the player 

is rewarded with a game play element after finishing a learning element. Charsky 
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(2010) is of the same opinion when describing edutainment: “Edutainment is the 

combination of one of the lowest forms of education (drill and practice) with less than 

entertaining game play”. 

Charsky (2010) points out a number of characteristics of edutainment products, and 

some of the products use both learning and gaming characteristics well, but there is a 

majority where none of the two is used in a viable way. Charsky (2010) makes an 

example of the game “Where in the world is Carmen Sandiego”, a product where the 

player, acting as a detective, has to find the thief Carmen Sandiego by collecting clues 

throughout the world. The game consists of typical edutainment elements where edu-

cational bits are alternated with game play. As Charsky (2010) describes, there are 

good examples of edutainment products, although a majority is sub-par both in educa-

tion and entertainment. The ideas and foundations that edutainment builds on is good 

though, and a lot of research has been done around edutainment products which has 

been helpful when the serious games idea was lifted forward. 

4.2.2 Serious games 

Serious games are, just like edutainment, an “old” term which has been updated to fit 

into today's computer and gaming climate. Abt (1970) discussed the possibilities of 

using games for other purposes than pure entertainment in his book “Serious Games” 

in the early 1970's. At that time, computer games still were in its infancy, and Abt's 

book therefore covered mainly board- and card games. 

To put serious games in relation to other terms, Aldrich (2004) proposes the following 

hierarchy. Aldrich means that simulators are the highest in the hierarchy, and the un-

derlying terms inherit properties from the ones above. Thus, serious games have ele-

ments from games, which in turn have elements from simulators. 

Like the definition of the term serious games, there are no uniform connections be-

tween the different terms and philosophies. According to Wikipedia's serious games-

page, there are a number of subsets to serious games, including edutainment and even 

simulations or simulation games (Wikipedia, 2011c). Exactly how the terms are relat-

ed to each other are hard to explain and vary from source to source, but one conclu-

sion that can be drawn is that they are related and that the relationships are close. 

While some of the aspects of a game from Caillois (1961) theories are valid for seri-

ous games, there are a few of them which might not fit in the serious games spectra. 

The unproductive part proposed by Caillois can be ruled out if knowledge is consid-

ered to be a product of some sort, since one of the main goals of a serious game for 

education and training is to gain knowledge. So, while serious games most certain are 

a type of game, there are questions if serious games are the same thing as a game for 

pure entertainment. Michael and Chen (2006) discuss the topic in similar manner as 

proposed above: “[…] serious games are both games – and not games. They are 

games insofar as they have rules, simulate behaviors, accept input from the player, 

and provide feedback within the context of the rules and behaviors” (Michael & Chen, 

2006, p. 43). 

Definitions of serious games often used is variations of what Michael and Chen pre-

sent; “games that do not have entertainment, enjoyment, or fun as their primary pur-

pose” and more direct “a serious game is a game in which education (in its various 

forms) is the primary goal, rather than entertainment” (Michael & Chen, 2006, p. 21). 

Of course, all these definitions of serious games are valid, and since the use of serious 

games can range from education and training to advertising – a wide range of possible 
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fields of use – the definition also has to be wide. Taking in consideration Wilhelms-

son’s (see chapter 4.1.2) definition of a computer game, where the aspect of being 

social is included can also be an important part of serious games. In the serious 

achievements design this thesis will present, an online community-based web page 

will be a vital part. 

The definition of serious games in this thesis is based on the definition proposed by 

Backlund, Engström, Hammar, Johannesson and Lebram (2007, p. 2);  

“[...]we define serious games as games that engage the user, and contrib-

ute to the achievement of a defined purpose other than pure entertainment 

(whether or not the user is consciously aware of it). A game’s purpose may 

be formulated by the game’s designer or by the user her/himself.” 

A vital part of the “serious game” term is to keep what makes computer games fun, 

engaging and motivational while managing to give the player an opportunity to learn 

while playing. In order to construct games in this manner, it has to be developed in 

close collaboration with people skilled in game development as well as experts on the 

subject for the game in question. An example of this collaborative project is the de-

velopment of the SIDH game, where experienced firefighters and firefighter instruc-

tors were involved in the project together with game developers and researchers 

(Backlund et al, 2007). This setup made it possible to build a training game where 

both learning goals as well as fun gameplay were important factors. Zyda (2005) is 

presenting the importance of collaboration between competences when developing 

serious games in a similar manner as the firefighter project presented by Backlund et 

al. As figure 2 shows, Zyda emphases on the close relationship between the game 

developer team and an external competences such as pedagogues.  

A common problem Susi, Johannesson and Backlund (2007) identify when discussing 

serious games is that serious games often are mistaken for 3D applications not involv-

ing any gaming elements to engage and motivate the player/user. It is just the tech-

nology behind the game discussed. Susi et al mean there are 3D applications that are 

games, 3D applications that are games and games that are not 3D applications. This 

problem is related to the problem regarding the relationships between the different 

Figure 2: The importance of pedagogy in serious games (after Zyda, 2005) 
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terms (i.e. serious games, edutainment, simulations and so forth) where no uniform 

definition is available.  

4.3 Summary 

The chapter defines serious games based on theoretical foundations from various 

sources. Serious games are put in relation to other terms in the same area such as edu-

tainment and simulators. A definition for serious games that is valid for this thesis is 

presented; serious games are “games that engage the user, and contribute to the 

achievement of a defined purpose other than pure entertainment (whether or not the 

user is consciously aware of it). A game’s purpose may be formulated by the game’s 

designer or by the user her/himself” (Backlund et al, 2007, p 2). 
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5 Related work – A review of serious games and 

their functions 

This chapter will present a number of products and describe their use. The products 

chosen are divided into two categories – tactical training simulators and serious 

games. 

All products are reviewed with their respective feedback and after action review func-

tionalities in focus. All products have been tested hands on. 

5.1 Tactical training simulators 

There are a number of incident commander training simulators available on the mar-

ket. Products in the field includes, among others, Vector Command Tactical Com-

mand Trainer, E-Semble XVR and Vstep RescueSim. 

The systems are often similar in architecture and use; the student is controlling an 

avatar in first person view in a 3D environment with a joystick and all commands are 

given via radio. The commands are thereafter processed by an operator who enters the 

student’s commands into the simulation. The student does not have any direct interac-

tion with the simulated scenario; the only thing controlled is the “camera”. 

When the operator enters a command from the student into the system, the result ap-

pears in the simulated world and the student is thereafter able to see the consequences 

from the decision taken. The operator has a complete overview over the scenario 

through the operator’s view; where available resources, detailed information regard-

ing fire or other hazards, location of victims and other vital variables are shown. 

The system is able to log the process of a scenario; both the actions and the radio con-

versations. This log can be used later when evaluating the scenario in question. Since 

an operator is needed to enter all commands into the system, the outcome and flow of 

a scenario can be depending on the skill level of the operator. In more complex sce-

narios with multiple students involved there might be a need for an assistant to the 

operator. The operator takes notes of the commands given by the students in order to 

help the operator with the massive flow of information from multiple students giving 

orders through radio in a complex scenario. 

In this thesis products like these will be called tactical training simulators. If looked 

on from Susi’s et al (2007) theories; tactical training simulators leans more towards 

the 3D application side rather than the serious game side, since its use of technology 

instead of focus on game mechanics. 

An overview of two tactical trainer products available on the market will be given; 

Vector Command Tactical Command Trainer and Vstep RescueSim. These are two 

systems that the author has hands-on experience from and the descriptions of the sys-

tems are based on this experience. 

5.1.1  Vector Command Tactical Command Trainer 

The information in this chapter is based on experiences from hands-on sessions in the 

system, both as operator and student, as well as observations where incident com-

mander students carry out their training. The Swedish Civil Contingencies Agency 

(short: MSB) are using Tactical Command Trainer in their educations of incident 

commanders on both basic and advanced level. On MSB College in Revinge training 
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in Tactical Command Trainer are a mandatory part of the incident commander train-

ing, and the students have at least two sessions in the system.  

Tactical Command Trainer is developed by the British company Vector Command5, a 

company specializing in developing tools for management training in various organi-

zations. In Tactical Command Trainer, a number of scenarios can be played where the 

student takes the role of an incident commander on a virtual incident scene. The stu-

dent has no direct contact with the underlying system and gives his orders and deci-

sions by radio to an instructor/system operator who enters the actions into the system. 

The student can move around in a three-dimensional scene using a joystick of stand-

ard model. In addition to the three-dimensional world where the scene is visualized, 

there are a number of video clips with key persons that can be found at an incident 

scene, including policemen, medical personnel and civilians. If the student wishes to 

speak with for example the police, the system operator can play a video clip of a po-

lice officer that the student then can ask questions to. The videos are relatively limited 

in their scope of content and usual responses such as "Yes" and "No" is implemented, 

but just as often the system operator has to role play as the requested person via radio 

to be able to answer more complex questions. 

A scenario in Vector Command is played in real time and is driven forward towards 

the student's goals when the operator enters the orders given into the system. The ef-

fects of the orders are visualized in the 3D view for the student to view and react to. 

The scenario evolves without the input; the underlying simulation handles variables 

such as spreading of fire, if there are victims still alive and so forth. 

The operator interface consists of an overview map and a series of menus where dif-

ferent units with given tasks and equipment can be placed on the location the student 

requests. Since orders are given by radio, the student can give orders that are not pos-

sible to directly perform in the system. The operator then has to improvise in order to 

create viable outcomes from the orders given. 

The system logs all the actions in the simulation and a scenario can be viewed again 

with a replay function. In addition to this, a text log is saved where all events are time 

stamped. A problem with the text log identified by instructors at MSB is that too 

much irrelevant information ends up in the log which makes it difficult to find events 

that are of importance to the after action review. There are also possibilities to make 

audio recordings of radio traffic that occurs through the system, but the recording 

function does not continuously record the radio traffic; instead the recording function 

must be activated manually by the operator. When the system is recording the rest of 

the system freezes, which means that the student can no longer move around in the 

virtual world, and all events will be paused. 

The system has been developed by Vector Command since the late 1990's and there 

are parts of the system that feels like it still are stuck in that period of time regarding 

usability and functionality, the audio recording function is one such example. In order 

to overcome some of the systems disadvantages, additional external systems are used 

by MSB when using Tactical Command Trainer. But, since the system has been 

around for a long time, it might be one of the most complete solutions available at 

least regarding functions and diversity in scenarios and tactics. 

                                                 

5 Vector Command, http://www.vectorcommand.com 
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The system’s log functions are moderately used in an after action review at MSB. 

Much of the after action review is given by the instructor who has taken notes during 

the training session. In some cases the playback function is used to put emphasis on 

certain situations, especially with the function where more information can be shown 

such as interiors of buildings. 

Since much of the after action review and feedback is done manually, there is infor-

mation that could be vital for the session which has been missed or forgotten. Radio 

traffic are hard to play back since the built-in recording function is limited and there-

fore rarely used, and when external recording equipment are used it is hard to sync the 

recording with the scenario. 

5.1.2 Vstep RescueSim 

The experience from RescueSim is drawn from test sessions arranged by Vstep on 

three occasions; at the University of Skövde in 2009 and two sessions at Swedish 

Rescue Training Centre's exhibition Teknikdagar 2010 where workshops in RescueS-

im were held. 

RescueSim is a tactical training simulator developed by Vstep, based in the Nether-

lands. RescueSim can be adapted to a number of needs by choosing a module fitting 

the subject of training. Modules covering emergency response training, industrial in-

cident management, port incident management, naval shipboard firefighting and off-

shore incident management are available. Each module has scenarios and objects spe-

cific for their purpose (Rescuesim.com, 2011). 

RescueSim is in many ways similar to Tactical Command Trainer although there are a 

number of differences separating the two products from each other. One of the major 

differences is the scenario editor in RescueSim, where users relatively easy can create 

new scenarios. RescueSim is based on more current technology, providing visuals 

more up to date with today's standards, making scenarios more graphically attractive. 

Even though the possibilities to create scenarios in many ways are an important func-

tion, one of the drawbacks coming with the simplicity of RescueSim's scenario editor 

is the lack of game logic. Objects can influence each other, i.e. fire spread from an 

object to another and traffic moves on a pre-determined path, but many of the out-

comes when playing a scenario has to be modeled by an operator. 

Feedback and after action review are done in a similar manner as with Tactical Com-

mand Trainer. All actions are logged in the system and can be played back during an 

after action review session. Just like in Tactical Command Trainer the operator and 

instructor has to follow the student closely to be able to give an thorough after action 

review. 

5.2 Examples of serious games 

This section will present a number of serious games with relation to either the serious 

achievements case or with features interesting for the serious achievements design. 

The topics of the games have been chosen to correspond to the case, i.e. fire and res-

cue training. On Scene Commander, Flame Sim and SIDH are serious games all 

aimed at training fire and rescue personnel in various positions. America's Army is a 

serious game used by the US Army with the main purpose of recruitment, and uses an 

achievement system with an entertainment perspective. 



 

16 

 

All of the examples in this chapter are based on hands-on experience by the author as 

well as various papers in the SIDH case. 

5.2.1 On Scene Commander 

On Scene Commander was developed with the aim to use as a well-integrated teach-

ing material in the course Incident Commander, Basic Level (Räddningsledare A). 

Inspired by strategy- and detective game genres, On Scene Commander was built 

around a concept where the player would investigate an incident scene where a tanker 

truck with hazardous materials were involved in a traffic accident on a bridge. The 

player/student's task was to solve the scenario with the given conditions from the 

game and the theories learnt from the course prior to the gaming session. The student 

is forced to find the required information from observations made in-game in order to 

"solve" the given scenario. Since the scenario was developed about dangerous goods 

accident the player has to use the tools available at those types of accidents, for exam-

ple databases containing information of the hazardous material in question. 

The game is designed for short and intense game sessions. A scenario should take no 

longer than 10-15 minutes to play through from start to finish. One of the thoughts 

behind the relatively short playing time was to let the student play the same scenario 

several times to try different approaches and strategies. The idea was that a number of 

basic scenarios should be developed, which then could be varied by changing certain 

variables, such as weather conditions, various types of substances, etc. and thus have 

a large number of variations for the student to practice in the end. 

On Scene Commander does not give the player any text based information about how 

the scenario is progressing during a game session. The feedback from the game was 

designed to be visible in the game world, for example if a faulty action is made the 

player would see this graphically in the game. 

The after action review in On Scene Commander was designed to be easy readable in 

a “log book” system, presented to the player after a game session. The log file con-

sists of a time stamp where the game time when the action was made is recorded as 

well as a description of what action that was taken. Since the game is primarily de-

signed to be played without supervision of an instructor or teacher, the game makes 

an entry in the log book in three different ways. If the player have done something 

obviously wrong, for example use wrong (or no) protection gear when approaching 

the incident site, the entry will be marked with red color. Green color is used when 

correct actions are taken in the same manner as the above example. 

Since the subject incident commander training is complex and often there are not al-

ways “rights or wrongs” that can easily be graded automatically by the game, the log 

book was built with comparison to other students in mind. Since every major action is 

time stamped and printed in readable form, it is easy to compare log books with an-

other student and discuss different solutions of the scenario. 

5.2.2 FlameSim 

FlameSim6 is a game for education and training of rescue personnel in different posi-

tions, from fire fighters to commanders. It is developed by FlameSIM LLC, and uses 

a commercial game engine as a foundation. The game is played on a PC with Win-

                                                 

6 FlameSim, http://www.flamesim.com 
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dows and is controlled with an Xbox 360-controller. FlameSim is a multiplayer net-

worked game where each player has a role in a fire fighter force on an incident scene. 

The player gets a checklist at the end of the mission, where information relevant to the 

mission in question is checked or not. How it looks in more detail, weighted data? 

What is the follow-up and what data is logged? The evaluation can be saved in some 

form of html, what information and how does these export files look? Are they reada-

ble afterwards or is some form of software needed to present results in plain text? Can 

play sessions be saved in the game or is it just the exports of logs? 

FlameSim contains a large amount of equipment and vehicles, which can be used in 

the virtual environment. FlameSim also includes an editor, a basic scenario creator 

which gives the possibility to modify the scenarios provided with the product. Exam-

ples of modifications are changes in location of victims and fire, which allows altera-

tion of the conditions for a training session.  

During the game the players' actions are stored in a log function. This log can be ex-

ported to, for example, a text file readable for other systems than FlameSim itself. 

During the game the player can follow up which tasks are done and what is left to 

accomplish. This is done by accessing a “check list” in the game, and cleared tasks 

are marked with a checked box. The check list is presented to the player at the end of 

the training session as well. 

 

Figure 3: Screenshot from FlameSim - After action report 
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The system with a check list is in many ways similar to an achievement system, the 

player can access and see finished tasks (green check mark), partially finished tasks 

(yellow cross) and unfinished tasks (red cross).  

The data collected and logged are taken from the American NIMS (National Incident 

Management System) and NFPA (National Fire Proof Association) standard operating 

procedures and divided into eight categories. If some procedures are not applicable on 

the scenario played, this is marked in the after action report with a N/A tag. 

5.2.3 SIDH 

During the summer of 2006 began a research project where the training game SIDH 

was in focus. The project aimed to find out how the existing education in BA-entry 

could benefit from using a training simulator. In close collaboration between the Uni-

versity of Skövde and SRSA Skövde, it was decided that the focus would be on the 

practice of search strategy, which was considered of great importance to BA. 

SIDH is played in a “cave environment”, a small room where all four walls are pro-

jector-screens on which the gaming world is projected. The game is controlled by 

custom build hardware with motion sensing technology to add a physical strain on the 

player and to enhance the playing experience.  

SIDH uses a simple, game based feedback system where the player is presented with 

a short overview of objects reached during the play session after each mission. There 

are certain goals the player has to reach in order to proceed to the next level, goals 

that are presented first in the debriefing. 

The player gets a short briefing before each mission, but the briefing only describes 

the specifics of the mission in question. There are four vital goals that the player has 

to reach to be able to pass a mission. First and foremost, all victims must be rescued. 

The player needs to enter every room in the building and the total area searched 

through must exceed 75 % of the total area. 

5.2.4 America’s Army 

The first game in the America’s Army series was released in 2002, freely available for 

download for the Windows platform. The game is mainly used as a recruitment tool 

for the US Army; it quickly became popular and has since release over 9 million reg-

istered players. 28 versions of the America’s Army game have been released, all with 

different improvements and to a wide variety of game consoles and computer sys-

tems. 

The most recent game in the America’s Army-series, America’s Army 3, uses an 

achievement system to monitor the player’s progress. This achievement system is 

very similar to the systems used on the Xbox 360 and Playstation 3 systems and is 

mainly aimed at the entertainment part of the game. Since America’s Army is mainly 

used as a recruitment tool for the US Army, there are no (or few) learning goals that 

the player has to reach outside the game. But, since the game is aimed at an audience 

interested in the army, the content of the game is modeled after re 

America's Army 3 uses an achievement system just as any modern computer game in 

the same genre. Since the players are more or less using the game purely for enter-

tainment (the serious aspect is from the creator) America's Army's achievements are 

purely for entertainment purposes. The reached goals can easily be viewed from the 

game's menu system, where all statistics are gathered in one section of the interface. 
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Not only can the player see which achievements that are reached, there is also statis-

tics of how many percent of the total achievements reached and which the most recent 

are. 

5.3 Summary 

A number of serious games and training simulators are evaluated with focus on their 

feedback functions. The serious games; On Scene Commander, FlameSim, SIDH and 

America’s Army all have different approaches for feedback and after action review.  

Two tactical training simulators for incident commander training are evaluated and 

their functions are presented; Vector Command Tactical Command Trainer and Vstep 

RescueSim. 
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6 Score and achievements 

This section will focus on how achievements and other score systems are used in 

commercial computer games. A brief history will be given over the use of scores 

through computer game history and how today's systems are relating to the ones of 

yesterday. 

With the almost exponential growth of social media of various kinds, mobile devices 

both for business and leisure, gaming like scoring systems are becoming more and 

more popular even outside games. Applications where everyday tasks are transformed 

into a role-playing like game where completions of the tasks are rewarded with “lev-

eling up” an avatar are available on for example IPhone. One example of such appli-

cation is “Epic Win App”7 where the player creates an avatar and then enters the tasks 

supposed to be done during the day. Common tasks are automatically graded with 

predefined points and there is also possibilities to create own tasks and awarding them 

a certain score. The score of each task is then awarded to the player when the task is 

finished. There is a big weakness though, the player has to mark tasks outside the sys-

tem as completed manually which means there are a big risk (or possibility) of cheat-

ing. 

Even though high score lists and achievements in games have evolved from merely a 

list of the best players to something more advanced; the common denominator is the 

competition between players. In sports, ranking and score lists are used both to rank 

players and teams, but ranking like these are often only numerical values, i.e. number 

of goals or points for matches won. This, of course, has its advantages – it is for ex-

ample easy to compare one to another. 

The same can be said about grades. In schools and higher education a student is likely 

to get a grade of some sort when completing a course or an education. Traditionally, 

schools in different countries have different grading and programs and the Bologna 

process strives to standardize grading among schools and universities in Europe. The 

official website for the Bologna process states the following: 

“As the main objective of the Bologna Process since its inception in 1999, 

the EHEA was meant to ensure more comparable, compatible and coherent 

systems of higher education in Europe.” (EHEA, 2010) 

The aim of more comparable, compatible and coherent systems with the Bologna pro-

cess is as EHEA, European Higher Education Arena, puts it: 

“[...] the Bologna Process was meant to stregthen [sic] the competitiveness 

and attractiveness of the European higher education and to foster student 

mobility and employability through the introduction of a system based on 

undergraduate and postgraduate studies with easily readable programmes 

and degrees.” (EHEA, 2010)  

                                                 

7 Epic Win App, http://www.rexbox.co.uk/epicwin/ 
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Comparable, compatible and coherent systems for educations would make a system 

like the serious achievements easy to adapt to courses in different countries and 

schools. 

6.1 A brief history – scores 

The possibility to compare progress and success in a computer game has been a vital 

part since early arcade games. The first game to incorporate some sort of high score 

list is the arcade game Sea Wolf released in 1976. However, Sea Wolf did only record 

the score and nothing more. It was with the game Star Fire, released in 1979, that the 

score was accompanied with the possibility for the player to enter his initials to be 

shown by the side of the score. This seemingly trivial addition allowed players to in-

put their own initials or “tag” in order to show their score and to compare it to other 

players. After this, the possibility to add a name or initial into the high score list be-

came a de facto standard when producing a game and today the high score lists have 

evolved from being accessible on only local machines to on-line high scores and lead-

er boards (Wikipedia, 2011d). 

The concept of high scores has, with the introduction of Gamer Score and Achieve-

ments on the Xbox 360, evolved to a system where not only the score in a game ses-

sion is stored, but also what goals the player has reached during a play session. 

Achievements like these are set up by the developer and can involve anything related 

to the game and the gaming session.  

6.2 What is Achievements? 

Achievements are a kind of tasks the player can engage in searching for and achieve 

in a game. The achievements are in a way a game “outside” the game, the achieve-

ments not follow the game’s ordinary storyline or internal scoring system, but are an 

external framework where progress are logged and displayed. When the player reach-

es certain points or completes certain tasks inside the game, an achievement can be 

awarded to the player.  

Wikipedia (2011e) describes achievements as “...a meta-goal defined outside of a 

game's parameters. Unlike the systems of quests or levels that usually define the goals 

of a computer or video game and have a direct effect on further gameplay, the man-

agement of achievements usually takes place outside the confines of the game envi-

ronment and architecture.” 

The achievements are connected to a scoring system where the tasks are graded with a 

number of “Gamerscore” points. Harder to reach achievements are awarded with a 

higher Gamerscore, although each game can only yield a total of 1000 points distrib-

uted over an unlimited number of achievement for games distributed on disc media. 

Different conditions regarding maximum score apply to digitally distributed games, 

but the concept is the same as disc media games. 

Figure 4: Example of notification when unlocking an achievement 
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When a player reaches an achievement, a notification will pop up on the player’s 

screen (figure 4). This is done in a fashion that does not distract the player too much 

from the events that are occurring in the game at the moment. 

Both achievements and gamerscore are displayed on the player’s personal status 

screen and on on-line leaderboards where players can compare scores and achieve-

ments, it is possible to publish the scores and achievements on social media platforms 

such as Facebook or Twitter. 

The inclusion of gamerscores and achievements are mandatory in all games released 

for the Xbox 360 console8, both digitally distributed games and games distributed on 

disc. Since February 2007 a set of rules is available, regulating the number of gam-

erscore points and related issues. Prior to this date, no uniform rules were available 

resulting in an uneven balanced distribution of score between different games. A simi-

lar set of rules are used on the Sony Playstation 3 console.9 

As an example, the game America’s Army: True Soldier for Xbox 360 has 1000 

points of gamerscore divided over 44 achievements. The achievements are related to 

various skills and levels in the game and can be reached by gaining more experience 

in the game as well as by reaching certain levels. A list of achievements from the 

game can be found in Appendix 3 which shows 10 of the 44 available achievements, 

they are typical for the rest of the achievements in America’s Army: True Soldier. 

America’s Army is an example of a game where the achievements are mostly based 

on numerical values. Most of the goals are to defeat a certain number of enemies, win 

a certain number of missions and in addition to this do it without losing health or 

lives. There are examples of games using achievements in more creative ways, but 

common for all achievements is that they has to be possible to measure instantly and 

easily. There are games using achievements in more creative ways to motivate the 

player and enhance the playing experience. One example of this is the game Team 

Fortress 2, released by Valve in 2007. The game is a team based first person shooter 

where players are cooperating in a team to reach certain goals. While the achieve-

ments are individual, it is needed to cooperate in order to reach certain game goals. 

While Team Fortress 2 also uses a lot of achievements where a number of objects 

have to be reached, there are others where the player has to be rather clever to reach 

them. Examples of this is the “Master of Disguise”-achievement where the player has 

to trick a medic in the opposing team to cure the player's wounds, or “Autopsy report” 

where the player has to provide the opponent with a photo where the player avatar 

does a taunt move over the opponents dead avatar.10   

6.3 Game scoring systems adapted to non-gaming use 

As mentioned earlier, there are more and more applications and uses for gaming-like 

scoring systems outside games. Epic Win App is one example, others are found in 

cars where software and graphic displays are encouraging the driver to drive eco-

                                                 

8 Gamescoreblog: http://gamerscoreblog.com/team/archive/2007/02/01/540575.aspx (ac-

cessed 2011-01-23) 

9 Gamespot: PS3 Trophies Mandatory in 2009. 

http://www.gamespot.com/news/6201444.html (accessed 2011-04-18) 

10 Steam Community: Team Fortress 2. http://steamcommunity.com/stats/TF2/achievements/ 

(accessed 2010-11-25) 

http://gamerscoreblog.com/team/archive/2007/02/01/540575.aspx
http://www.gamespot.com/news/6201444.html
http://steamcommunity.com/stats/TF2/achievements/
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friendly. Toyota Prius is one example where an energy monitor is displaying the 

amount of energy regenerated when driving. Honda is using similar systems where 

the dashboard is lit up in green when the car is driven eco-friendly. The electric car 

Nissan Leaf takes the concept one step further and offers a system where the car's 

systems are connected via a mobile data connection to a service that collects data 

from the driving session. The driver can then check energy consumption statistics for 

individual trips as well as average consumption for trips over a selected time frame. 

There are examples where gaming-like scoring systems also are used in the class-

room. Grades can be translated into scores and be used to motivate and engage stu-

dents. Sheldon (2010) uses a gaming like scoring system in a game design class at 

Indiana University. The system is heavily inspired by role-playing games where the 

students are motivated by using a game like structure in class, covering both course 

specific tasks and grades. 

Sheldon’s class is focused on designing massively multiplayer online (MMO) games 

and other virtual worlds where a large amount of players are playing together or 

against each other online. The class is built as a MMO-game and uses a level system 

traditionally found in role playing games. Quizzes and exams are presented as “mon-

sters” where the students (or maybe the players?) have to “fight” in order to pass the 

quiz or exam. Presentations and research are made as “quests” where the players has 

to find information and present it to the rest of the class in order to gain experience 

points needed to rise in the level hierarchy. 

The students creates an avatar for themselves with a fictional name and look in the 

beginning of the class, and the remainder of the class is then played (or studied?) 

through this fictional character. Students who works in groups are arranged in 

“guilds” a term commonly used in MMO-role playing games. The student will begin 

on the first day of class as a level one avatar and level twelve is the highest level you 

can achieve. The amount of experience points are determining the level reached and 

each level are mapped to a “traditional” grade (A-F) according to a conversion table 

(see Appendix 2). Experience points are rewarded for completing tasks, both individ-

ual and in the guild. Extra credits can be rewarded for handing in essays and other 

assignments early. The grading system has made an impact among the students and it 

has turned out to be a popular working method. Attendance in class has gone up as 

well as time spent on assignments (Sheldon, 2010).  

Sheldon’s findings are in line with what Toups, Kerne and Hamilton (2009) have 

found; a scoring system motivates players/students in a serious gaming situation to 

improve their results by comparing and competing against fellow classmates. Toups et 

al found that score could motivate players to improve over time individually or col-

laborate to compete in team against others. They also identified that certain players 

tried to “cheat” the system in order to improve their score.  

An interesting question is about how a grading procedure like Sheldons (2010) would 

have worked in an “ordinary” class, i.e. one not aimed at game design for MMO 

games. Since the class is about making games which grades and awards the player in 

similar manner as the class itself does, it might be a somewhat biased result when 

both grades and class attendance are up. On the other hand, a model where grades are 

adapted and specialized for a certain type of class might be a good solution to reach 

the kind of results reached by Sheldon. Bayliss and Schwartz (2009) discuss different 

gaming like scoring systems and their use in “real” situations and how they are affect-

ing the students. Bayliss and Schwartz means that a grading system with experience 
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points solely, where a certain level corresponds to a number of points are hard to im-

plement in a course due to the differences in the progression of a well-balanced level 

curve and potential grades in a course. Achievements are considered a way of grading 

that works better in a classroom environment, and similarities are drawn between 

achievements and traditional rewards like golden stars or a happy face in the margin 

of a student’s homework. Further, Bayliss and Schwartz (2009) identify a trend where 

computer games are moving away from traditional scoring systems with only numeri-

cal values to achievements. 

Triebel, Schaufer and Effelsberg (2010) propose an achievement system for real-life 

events. The system is intended to handle achievements in the real world (as opposed 

to an virtual one) and it will function as a context sensitive notification service for 

achievements. The system consists of five integral parts; an event service, an award-

ing server, a database, a notification service and a web application. The system is us-

ing RFID tags to monitor the user's whereabouts and transmits the data from the event 

service to the awarding server. The server is connected to the database which holds all 

possible achievement data. The database submits an achievement through the notifica-

tion service and the user receives the achievement through the web application. 

Charles, Charles, McNeill, Bustard and Black (2010) discuss a system for game based 

feedback in multi-user virtual environments and their studies shows that a game-based 

feedback system can improve student's participation and performance during class. 

Much like Sheldon's approach, Charles et al. (2010) use a scoring system where stu-

dents are awarded points for, among others, completion of tasks. They argue for that 

the students should not only be rewarded with feedback on their academic perfor-

mance, but also how they engage in “important voluntary learning-related activities”. 

Charles et al. mean that students have to learn how to learn when entering a new aca-

demic institution, and much effort has to be focused on how the system works; how to 

form good learning habits by, for example, good communication with teachers and 

other students, preparedness for class and good attendance. 

6.4 Summary 

The chapter gives an overview of how scoring systems for games functions and a 

brief historical background is given. Achievements for commercial entertainment 

games are presented and game-like scoring systems used outside games are presented. 

Theories of how and why scoring systems should be used and designed is presented. 
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7 Design guidelines for a serious achievements sys-

tem 

The serious achievements system proposed in this thesis will be based on achievement 

systems used in commercial computer games, mostly in the entertainment sector. 

There are examples of serious games using achievements, but when this thesis is writ-

ten the author has not been able to find examples of systems similar to the serious 

achievement system. 

The main difference of an achievement system with “arbitrary” achievements and the 

serious achievement system is the latter's connection to the course goals for the course 

or education in question. With the serious achievement system both the student and 

the instructor/teacher will be able to monitor progress through the course. This is pri-

mary aimed towards serious games used in class, but the system as a whole can be 

applied on other parts as well. 

The serious achievement system aims at incorporating both serious achievements 

which are closely connected to the learning goal and to enhance these achievements in 

a more traditional sense will be used. The purpose of this is to motivate the player in 

many levels; both to play the game (which in itself is designed to teach something) as 

well as motivate the player to proceed through the course as a whole. Church, Elliot 

and Gable (2001) put emphasis on two sorts of “achievements goals” within the field 

of behavior in educational settings. These two achievements goal orientations are 

“mastery goals” and “performance goals”, where the first has a focus on development 

of competence and task mastery and the latter is aimed at the demonstration of com-

petence in relation to others. 

7.1 Analyzing the curriculum 

As previously stated, the main difference between the serious achievement system and 

traditional achievement used in commercial entertainment games is the direct connec-

tion to the course goals. In order to reach this, the curriculum must be thoroughly ana-

lyzed. There is a possibility that the course objectives are too wide to be used as 

achievements alone. In that case, the course goals must be broken down into smaller 

parts. Looking at game design theories, there are similar principles used, Adams and 

Rollings (2007) propose a method where goals for computer games are divided into 

atomic and sub-atomic tasks with corresponding goals. The tasks in the lower part of 

the hierarchy must be completed before the whole task is fulfilled. 

A principle like Adams and Rollings (2007) can be applied on the course objectives as 

well, and in many cases there are criteria that has to be fulfilled to reach a course ob-

jective (i.e. multiple hand-ins, tests or other tasks). If game design principles are ap-

plied on the identification of serious achievements from start, the process is expected 

to be simpler at a later stage. 

If the performance and mastery goals discussed by Church et al. (2001) are taken into 

consideration, there is another factor when identifying course goals to achievement 

connections. Since achievements for entertainment games share a similar philosophy, 

where achievements are in many ways a measurement of skill and the connection to 

online platforms and display of numerical values such as gamer score are almost pure-

ly for demonstrating competence in relation to other players, it would be a natural 

connection to make. 



 

26 

 

Wilson, Bedwell, Lazzara, Salas, Burke, Estock, Orvis and Conkey (2010) mean that 

it is important to have a large overlap between instructional objectives and game at-

tributes. If the instructional objectives and the game attributes have a small overlap, 

the instruction outcome of the game is less effective. The opposite, with more effec-

tive instruction, is reached when the overlap is large (see fig. 6). The problem is that 

the large overlap is hard to reach, and Wilson et al. (2010) identify two possible ways 

of matching game attributes with learning outcomes. Either, a game is chosen for its 

attributes to produce a desired out-

come or (i.e. the game with its at-

tributes are chosen to match the in-

structional objectives) or vice versa, 

the instructional objectives are cho-

sen to match the game. Further, Wil-

son et al. state that “any game that is 

designed for instructional purposes 

should be heavily linked to instruc-

tional objectives.” (Hays, 2005, in 

Wilson et al. 2010). 

With the “Instructional effective-

ness”-figure in mind, one can argue 

for using achievements in a serious 

game. In order to link the game at-

tributes (such as achievements) to 

the instructional objectives (in this 

case; course goals) close connections 

between those two is made. This 

puts emphasis on the connection 

with the serious game and the course 

in question. 

 

7.2 LMS as an online community 

Even though this thesis will not go into depth about using a Learning Management 

System as a foundation for an on-line community extension of the serious achieve-

ment system, this chapter will give a brief overview of how the basic functions can be 

adapted and used. 

Moreno-Ger, Burgos and Torrente (2009) state that e-learning has traditionally been 

populated by passive and unattractive content leading to lack of motivation from stu-

dents. In the mid-1990s e-learning material was dominated by products where text-

book material was digitized and put out on the web with no other enhancement than 

the transfer to another medium. Since then, e-learning applications have changed and 

evolved and with this standardized systems have emerged. Learning management 

systems have today more or less replaced the early attempts of e-learning software. 

LMS, short for learning management system, is a system traditionally used mostly in 

distance and flexible education models. Recently, LMS’s are becoming more widely 

used even in on-campus classes due to the ease of collecting all data and information 

relating to a course in one place. A LMS can be described as a web-based classroom, 

a place where all information regarding the class in question can be found. Students 

Figure 5: Instructional effectiveness as a degree of over-

lap between learning objectives and game attributes (after 

Wilson et al, 2010). 
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can gather information relevant to the class as well as submit essays, exams or other 

hand-ins. This makes the LMS a vital part of the education since much of the infor-

mation exchange between teacher and student are handled through the system. 

There are a large number of LMS available, but they often have the same kind of 

functionality and both work flow and usage in common. According to statistics from 

Moodle, a wide-spread open source LMS, there are close to 50 000 unique Moodle 

installations in 199 countries around the world11. 

A LMS gives the user a number of tools for creating the web-based classroom, all 

content is managed through a web browser and can therefore be reached from any 

computer with an Internet connection. The majority of LMS’s is capable of handling 

plug-ins, enhancing the functionality and gives the user the opportunity to create 

classrooms containing tools essential to the course in question. Examples of common 

functions available in an LMS are: 

 Folders for storing documents, where material from students and instructors 

are uploaded 

 Test tool, where tests can be assigned to students and have data gathered from 

them 

 Portfolio, where all the students’ data and progress is collected in one place 

 Forum or Chat functions in different forms for communicating and collaborat-

ing online 

Since achievements in commercial games often have a functionality that lets the users 

post their progress online, a similar function could be used with serious achievements. 

If the education in question uses a LMS a system as such would be well suited to col-

lect and display data to all participants involved. Since the most common LMS's uses 

a standardized model for transferring and maintaining data, SCORM – sharable con-

tent object reference model, it would be possible to connect an external system to ac-

cess all data necessary. 

Experiments have been done with connections between computer games and LMS, 

for example by González and Blanco (2008) where the game Neverwinter Nights 

were modified to connect to the open source LMS Moodle. With this setup instructors 

could create material in the LMS, a system which they are familiar with, and then the 

material created was transferred to the game and incorporated in the missions inside 

the game. Results from the game were then transferred back into the LMS when the 

game session was finished. Another example of a similar project is Sloodle, where the 

on-line virtual world Second Life was connected to Moodle and information could be 

transferred between and accessed from each of the systems (Sloodle.org, 2011). 

7.3 Serious achievements in On Scene Commander 

To be able to present the idea behind serious achievement in a distinct way and also 

be able to evaluate certain aspects of the proposed system, a case will be made where 

the serious achievements are applied on the game On Scene Commander. Since On 

Scene Commander were developed with a specific course in mind, Incident Com-

mander, Basic Level, the curriculum of the course can be used as a base for building 

the serious achievements. 

                                                 

11 According to Moodle.org 
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This chapter will present a proposed workflow for creating serious achievements for a 

game; describe how the achievements are used and presented during and after a game 

session, and how a connection with a LMS can be made. 

7.3.1 Course goals and in game actions - Identify and analyze course goals 

This chapter will describe how course goals can be linked to in game actions. As men-

tioned earlier, the game On Scene Commander will be used and applied to the course 

Incident Commander Basic Level. 

First, the curriculum is analyzed and course goals are identified. In the curriculum for 

the course Incident Commander Basic level at MSB (Swedish Civil Contingencies 

Agency) the following course objectives are presented12. 

After the course the student should be able to: 

 start, command and end an emergency response operation 

 use current legislation for the most common emergency response opera-

tions 

 account for factors affecting tactical choices during an incident rescue 

operation 

 valuate course of actions and choose methods for emergency response 

command and reflect upon the effect of the actions taken 

 identify, interpret and pass on information to other levels in the com-

mand system 

 identify need for collaboration and efficiently collaborate with authori-

ties and organizations involved 

 identify need for information distribution and execution of such 

 plan for and evaluate the most common incident rescue operations as 

well as reflect upon and account for the result 

 identify need of command for an incident rescue operation and, on a tac-

tical level, adjust available resources in an efficient and safe manner for 

all parties involved 

 account for basic theories concerning human needs and behaviors for 

victims as well as rescue personnel 

 handing over the incident commander responsibility 

Further, the curriculum presents the following for the contents of the course: 

The course content focuses on operational management at the incident site. 

The emphasis is on the dynamics of the situation for the most common 

emergency response operations. Based on the situations and needs that 

may arise at the incident site, the course participants learn how to coordi-

nate and collaborate on the incident site, take the correct measures and the 

disposal and use of existing resources efficiently and effectively. Various 

                                                 

12 Course goals translated by the author, original can be found in appendix 1. 
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methods and techniques are studied and tested, including communications 

and staff and decision support. 

Problems and theories of management, decision making, leadership, lead-

ership style and stress management are in focus.13 

The curriculum is divided into two main parts concerning the course goals, one list 

where specific goals are lifted forward, as well as a more explaining text where over-

all goals of the course is described. The focus is on operational management at the 

incident site and with emphasis on the dynamics of the situation in question. The stu-

dents are learning how to coordinate and collaborate on the incident site. 

From this information it is possible to determine whether the game is suitable for the 

course or not, on a high level. Coordinating an incident site is the subject of the On 

Scene Commander game and this is not a problem. Collaboration is very limited in 

On Scene Commander, there are some functions regarding this but they are very sim-

ple and collaboration is not in focus. Overall, the game On Scene Commander has 

enough functions implemented to support a major part of the course goals from the 

curriculum and it would be possible to use the game at least for some parts of the 

course. 

7.3.2 Actions in On Scene Commander as serious achievements 

This chapter will connect the course goals to possible actions in On Scene Command-

er. Some of the course goals may not be possible to implement, and some needs to be 

split into sub-goals. In the first iteration of the identifying process the aim is to clarify 

whether it is possible – or interesting – at all to achieve the course goal in question.  

Since the Incident Commander Course curriculum has 11 main course goals (present-

ed above) a selection has to be made in order to fit them into this thesis. A choice of 

two course goals has been selected to be analyzed in this thesis. The choices were 

made on the basis of possibility of implementation,  

Start, command and end an emergency response operation 

Starting the operation can be translated into starting the game, since the game starts at the 

incident scene and not before. The player do not have the opportunity to make decisions prior 

to the arrival on the incident scene, such as identifying what resources are necessary based on 

the briefing from the alarm central. 

Command is the whole object of the game session in On Scene Commander. When the player 

has completed commanding the game session is over. 

End is done actively by the player. The game itself can run forever, the player has to end the 

scenario by giving such command to the game. When done, the player exits the scenario im-

mediately and the log book screen is shown. 

 

Possible achievements 

Starting a game is not an interesting achievement itself for obvious reasons and this can be 

ruled out. There are examples of games using such achievements; The Simpsons (Electronic 

Arts) uses a “start the game achievement” for comedic effect, but to use it in a serious game 

might be counterproductive. There are examples of achievements considered too easy, espe-

                                                 

13 Author’s translation. 
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cially from the first games using achievements on the Xbox 360 where the effort of reaching 

an achievement is unbalanced regarding the points received. It is wise to avoid such achieve-

ments to prevent “achievement inflation”. 

Since the player does not engage in tasks prior to arriving at the incident site, for example 

resource allocation and contact with alarm central, an achievement for “starting the emergen-

cy response operation” could involve setting up the organization on the scene, and other con-

ditions can apply like time limits. Setting up an correct on scene organization with the correct 

zonings and protective gear requirements within 2 minutes can give a “Supreme Organizer”-

achievement, while a five minute time period only rewards the player with a “Correct Organi-

zation”-achievement.  

A Command-achievement can be given when the player has finished a scenario and reached 

certain measurable objectives. When creating a scenario important factors to reach can be 

specified, factors later used for measure progress and achievements. 

Ending the scenario is, just as the starting one, not very interesting to build an achievement of 

by applying it literally. Some other parameters have to be fulfilled in order to achieve an End 

Scenario-achievement. 

 

Comments 

When designing achievements where time is a factor, the question about whether how 

achievements below the top achievement is treated. If score is awarded for each achievement, 

a part of the score can be given when the lower ones are reached. If the top achievement is 

reached first all score are rewarded. For example, if an Organizer-achievement are made in 

three levels based on time it could be divided like this: 

 Supreme Organizer – 500 points 

 Master Organizer – 250 points 

 Organizer – 100 points 

The Organizer-achievement is worth a total of 500 points. If Organizer-level is reached first, 

100 points are awarded. If Supreme Organizer is reached later, an additional 400 points is 

awarded and the total is reached. The highest ranked is the one to be displayed and the less 

significant ones are not of interest anymore. 

This is an example of where course goals are not specific enough to adapt into serious 

achievements directly. Work needs to be done when designing the course goals, and to get 

interesting achievements from both a game play and a learning perspective it is important that 

the achievements are done in collaboration between game designers and instructors of the 

subject for the course. 

Figure 6: Start, command and end an emergency response operation 
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Use current legislation for the most common emergency response op-

erations 

This can be adapted to On Scene Commander, at least certain aspects. Since On Scene Com-

mander currently only consists of one scenario without any possibility to easily modify it, the 

use of current legislation applies to emergency response operations covering the subjects from 

the scenario in the game.  

Common legislation such as the “Law on protection against accidents”14 can be applied. The 

“Law on protection against accidents” regulates questions regarding the prevention and limi-

tation of damage to persons, property and the environment. 

The protection against own personnel is also a factor that can make achievements of. For ex-

ample, correct protective gear is needed in the different zones (i.e. in the “hot zone” near the 

accident full turn out gear is needed, and if the accident involves CBRNe15 substances higher 

protection is necessary). 

Possible achievements 

Looking at the ”Law on protection against accidents”, limitations of damage to persons, prop-

erty and environment are factors that must be taken into consideration. On Scene Commander 

has functions to limit the damage to for example the environment by building sand banks to 

prevent dangerous substances to leak into a river. 

To limit the negative effects of properties and persons in close proximity to the incident site, 

the player has options to seal off areas, and to evacuate residents in these areas. This can be 

used as achievements, for example to evacuate in a correct distance from the site. Persons and 

properties near the site might be obvious to evacuate, but an interesting point would be to 

make the player think where to draw the line. Calculating the outcomes of the wind direction 

when creating the zones could be a factor to use in this case. 

Saving lives is a high priority and there are lives at risk in the scenario. The driver of the truck 

is stuck in the driving cabin and must be rescued. If possible, he should be saved but risking 

personnel is not an option. The player must take all necessary precautions to prevent the res-

cue personnel from getting hurt in a rescue operation. This could be translated into a serious 

achievement, where the player is rewarded with an achievement if the driver is rescued and 

all correct protective measures has been taken. 

 

Comments 

The course goal about use “current legislation” is a very broad goal that has to be broken 

down in smaller parts. This will be discussed further in chapter 8. 

Figure 7: Use current legislation for the most common emergency response operations 

 

7.4 Walkthrough of a game session 

This section will present a walkthrough of a game session, where the game On Scene 

Commander has been fitted with a serious achievement implementation. The game 

session presented is built on the existing game scenario where a tanker truck has col-

                                                 

14 Author’s translation. Swedish: Lagen om skydd mot olyckor 

15 CBRNe – Chemical, Biological, Radiological, Nuclear and explosive substances 
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lided on a bridge. The player has to solve the situation as the role as an incident com-

mander arriving first on scene. 

The walk through session will be discussed with persons with incident commander 

knowledge in order to find what aspects of the serious achievement systems that are 

more or less important in this case.  

Since the serious achievement system is based on a theoretical foundation regarding 

serious games, e-learning and related areas, studies of scoring and feedback systems 

in serious games and tactical training simulators and studies of achievements in com-

mercial off the shelf games, it will be important to get feedback on the actual feed-

back system. The findings can be incorporated into future iterations of the serious 

achievement system. 

The facts about incident commanding are based on an interview made with incident 

commander instructor Staffan Ljunggren at Swedish Rescue Training Center. 

7.4.1 Briefing 

The player is briefed with a short mission description resembling the emergency calls 

a rescue service will get from the SOS alarm central. The information is usually 

sparse, but the incident commander must begin to think about possible ways of han-

dling the situation. In this first stage of the scenario, no player interaction is possible 

more than a button that can be pressed when the message is read. The scenario starts 

when the “OK” button is pressed and the player/student is in charge of the incident 

site.  

The briefing of the scenario is: 

Briefing – The following is known: 

 A tanker truck has collided and rolled over in Timmersdala 

 The road is blocked 

 Status of driver is unknown 

Figure 8: Briefing screen where basic information about the scenario is presented 
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 Contents of the tank is unknown 

This is the only information the player gets before starting the scenario. To obtain 

more information the player has to observe the clues the game world provides later on 

in the scenario. 

As stated in the previous section when identifying serious achievements, an achieve-

ment just for clicking an option is not interesting. The information given to the player 

is sparse on purpose to make the player search through the surroundings in the game 

world. An achievement for searching for information could be a good thing; there are 

numerous hot-spots in the game that provides the player with more information.  

There is a procedure when commanding on an incident site called OBBO-loop16, 

which means Orientation, Evaluation, Decision and Order, which could be interesting 

to incorporate as achievements. The OBBO-loop is based on four steps in a continu-

ous loop where the incident commander gets an overview of the incident site. The 

OBBO-loop could be used as a foundation for making achievements early in the game 

(and of course later as well, since OBBO is used throughout the mission). 

 

7.4.2 The mission 

During the mission the player can choose between two views; one map view where 

the surroundings can be seen and tactical decisions can be made, and one close up 

screen of the incident site where more operational tasks can be done. 

The OBBO-loop is applicable throughout the game and can be used whenever a major 

occurrence happens. For example, the player choose to extinguish the fire with water 

(as figure 8 shows) and since the hazardous material in the tank reacts heavily with 

water, the scenario gets even worse. A new orientation is needed to be up to date with 

the current outcome, thereafter evaluation, decision and order.  

                                                 

16 Swedish: Orientering, Bedömning, Beslut, Order  

Figure 9: The OBBO-loop - a continuous loop 

where the four steps are used to get an overview 

of the incident. 
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The player can click on certain areas to gather more information about them. For ex-

ample, if clicking on the back of the truck a close-up of the hazardous goods signs is 

shown. The signs contain important information about the characteristics of the sub-

ject inside the tank. This could be a part of the OBBO-loop, each click can be logged 

and incorporated into for example an “Orientation” achievement. 

If aiming for an achievement of rescuing the driver, a correct way to do this would be 

to set up the organization with different zones, apply correct protective gear with the 

information gathered from observation of the hazardous material sign, put out the fire 

using powder and rescue the driver. This is a correct way supported by the game, and 

could therefore be awarded with an achievement. Different levels of a “rescue 

achievement” could also be applied with a time factor as discussed in chapter 7.3.2. 

  

Figure 10: Close-up view of the incident site 
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Figure 12 below shows a mock-up screen of an achievement notification where the 

player has reached “Supreme Organizer” where a correct set up of different zones has 

been made in a short period of time.  

If the previous example, with rescuing the driver, is done correct the player would be 

awarded with the Organizer-achievement first and later the full rescue achievement. 

With this setup the player gets feedback on the go when performing a more complex 

task. 

7.4.3 Debriefing 

As discussed in chapter 7.2, a connection to a LMS could be a solution to mirror the 

COTS games on line networks for displaying and storing achievements. MSB uses a 

LMS called Cursnet, a system that is used in all educations both on campus and in 

distance courses. If used, achievements could be stored in student’s personal portfolio 

where all information about course progress is stored. 

7.5 Summary 

Serious achievements are formed from the course goals from the course Incident 

Commander Basic Level. A walkthrough of a scenario where possible achievements 

are discussed is presented, where different stages of the game are shown.  

  

Figure 11: The tactical map screen, where zonings and evacuations are made. Here equipped with a mock-

up of an achievement notification. 
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8 Analysis 

In order to get some sort of validation and feedback of the serious achievement sys-

tem, an interview and walk-through of the scenario in On Scene Commander was 

made with Staffan Ljunggren, instructor in tactics, command and leadership at Swe-

dish Rescue Training Center. Ljunggren has previously worked with incident com-

mander training at Swedish Rescue Services Agency, the governmental agency that 

preceded MSB. Ljunggren was involved in forming the Incident Commander courses 

and were in the work group responsible for forming course goals for among others, 

Incident Commander Basic Level. 

One of the first comments Ljunggren gave was that the course goals are not adapted 

to use in such way. Since the course goals are on a high level they need to be more 

specific to be useful in a game feedback situation. Ljunggren gave an interesting 

proposition to not only use course goals, but use the lesson plans which are based on 

the course goals but much more specific. 

Also, Ljunggren mentioned that the game could not be used to cover the whole 

course, which is a valid point. On Scene Commander would for example be efficient 

if used to train standard procedures for different kinds of situations. There are stand-

ard operating procedures that applies to different kinds of incidents, for example an 

incident where hazardous materials is involved demands a certain course of action 

that are specified in advance by the rescue service. 

Ljunggren sees a benefit of using serious games for training individuals to prepare for 

a specific part of the course and get feedback from the system when doing this. Meas-

urable goals are necessary in that case, and there are procedures that have to be done 

in a correct way at an incident site. The standard operations procedure is one such 

thing, also the OBBO-loop. 

If looking at serious achievements from a game design perspective, the serious 

achievements connected to the course goals are more tightly linked to the game than 

COTS game achievements. This is of course because the serious game and the serious 

achievements have a purpose besides pure entertainment, in this case to learn how to 

act as an incident commander. This is in line with the theories proposed by Wilson et 

al (2010) where a close connection between instructional objectives and game attrib-

utes results in more effective instruction. 

Adams and Rollings (2007) describe design of goals of the game with a main goal and 

smaller, sub-atomic goals to reach the big one; this goes hand in hand with using 

smaller parts to form bigger achievements. As Ljunggren noticed, the coure goals are 

too broad to be translated into single achievements alone. 

To use a notification system like the ones used by entertainment game as depicted in 

the mock-up screenshot in figure 12 might be too distracting when applied on a seri-

ous game. An approach like FlameSim uses might be useful, where a list of reached 

goals can be accessed through a menu, but on the other hand one of the strengths of 

the achievement systems used in entertainment games is the immediate feedback giv-

en at the exact moment when the player reaches a goal. This is something that needs 

to be evaluated further in a future work where an implementation of the serious 

achievement system is made. 

In the case presented the only achievements are serious achievements derived from 

course goals and course content, entertainment-like achievements have not been ad-
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dressed, maybe with the exception of the Organizer-achievement where a time factor 

is included. This might be a good way to design interesting serious achievements; not 

only to have one category that are “serious” and one “entertainment” or “motivation-

al”, but mix them up. Enhance the learning goals by using entertaining and motiva-

tional factors like levels and time constraints. Again, connected to Wilson et al’s 

(2010) theories where the best learning outcomes are reached when the overlap be-

tween game and learning is large, a mix of motivational gaming like achievements 

and pure serious ones derived from course goals would be the best way. Moreno-Ger 

(2009) has identified problems in e-learning applications where the content is unat-

tractive and does not motivate the students and to incorporate more gaming like fea-

tures in the serious games would be a way to solve factors regarding low motivation. 

9 Discussion 

It is not an easy task to make a feedback system that gives the player valuable and 

correct feedback. The easiest things to give feedback on is of course absolute values; 

something that is right or wrong. In commander practice, there are such things but not 

always. To command at an incident site is to take many factors into consideration 

before giving orders. A good solution for one person might be awkward for another 

and if – or when – making a serious game for commander training it is a good idea to 

decide about the fidelity of the game. In the case of On Scene Commander, it had a 

focus on decision making to train in what order certain tasks should be done. To keep 

focus on the task, a cartoonish graphical style was chosen and the available actions 

were kept to a minimum in order to train only the things important for the game’s 

purpose. The same applies to the serious achievements – the level of seriousness has 

to be determined. If using a model proposed in the previous chapter where serious 

achievements are mixed with entertainment/motivational achievements it is important 

that they fit the serious game’s tone. 

This thesis has only covered serious achievements for serious gaming use. A serious 

achievement system would be of great benefit in other applications as well, for exam-

ple tactical training simulators such as RescueSim or Tactical Command Trainer. 

Both systems have log functions that are difficult to use, much because they log eve-

rything thus making it hard to distinguish the important information from the unnec-

essary. Sheldon (2010) used a gaming like scoring system in class with great results, 

his system were mainly based on leveling and missions and maybe achievements 

would heighten the students’ motivation even more. Bayliss and Schwartz (2009) 

mean that level-based scoring systems are hard to adapt to grades, and even if Shel-

don’s grading not solely depends on levels achievements might be a good addition. 

Then there is the problem with “achievement hunters” – players that only plays the 

game to reach all achievements. In games for entertainment purposes this is not a 

problem but if a player or student plays a serious game, in class, only to reach all 

achievements would he or she learn from the game? This is an interesting question 

that needs more research in the future. 

Caillois (1961) theorizes about different types of play, and what play and games con-

sists of. Uncertain outcomes, unproductive and make believe, among others, define 

play and games according to Caillois. As discussed earlier, serious games does not fit 

into all of these, and if a serious achievements system is applied it is even more obvi-

ous that Caillois theories does not apply on serious games. Uncertain outcome would 
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be hard if all goals are presented to the player, for example. But does it matter? Prob-

ably not. As discussed earlier in this chapter, the fidelity of the game is important to 

establish. Does the serious game lean more to the “game” side or the “simulation” 

side? Even though there are many unanswered questions, a serious achievement sys-

tem would probably be a way for serious games to heighten the motivation of players 

just as entertainment achievements does in commercial entertainment games.  

Like the Bologna Process, where grading systems and courses are standardized more 

or less, a similar approach could be made with feedback in serious games. If a player 

plays a serious game, he or she knows how the feedback is given and that it is relevant 

to the purpose of the game. If serious achievements are based on standardized curricu-

lums it would be easy to transfer between different schools as well. 

Grading and scoring in serious games are interesting. Not only should it give vital 

feedback for the purpose of the game, it should also motivate the player to continue 

playing. One thing is clear – more research needs to be done. 
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Appendix 2 

 

Level XP* Letter Grade 

Level Twelve 1860 A 

Level Eleven 1800 A- 

Level Ten 1740 B+ 

Level Nine 1660 B 

Level Eight 1600 B- 

Level Seven 1540 C+ 

Level Six 1460 C 

Level Five 1400 C- 

Level Four 1340 D+ 

Level Three 1260 D 

Level Two 1200 D- 

Level One 0 F 
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Appendix 3 

Name Task Gamerscore 

Meritorious Achievement 

Star 

Complete all eight "War-

game" missions without any 

casualties. 

50 points 

Gold Achievement Star Complete any six "War-

game" missions without any 

casualties. 

40 point 

Gold Skill Citation Reach Skilled level in all 

skills. 

20 points 

Tank Hunter Award Destroy 50 Ground Vehicles 

in multiplayer (4+ players in 

game). 

20 points 

Gold Combat Medic Successfully perform First 

Aid upon teammates 50 

times (4+ players in game). 

30 points 

Combat Injury Star Win 25 missions (4 plus 

players in game) in which 

you were wounded at least 

once, but not killed. 

10 points 

Grenadier Award (M203) Neutralize 75 targets with 

M203 grenade launcher in 

multiplayer (4+ players in 

game). 

20 points 

Sniper Award (M24/M107) Win 10 missions (4+ players 

in game) with an M24/M107 

accuracy of 80% or higher 

(10+ shots fired). 

20 points 

Meritorious Leadership Win 10 missions (4+ players 

in game) as Team Leader. 

10 points 

Golden Eagle Join a Unit (Clan) and win 10 

missions (4+ players in 

game) as a Unit member. 

20 points 

 


