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Abstract 
 

This report investigates if tutorials are necessary in a hard fun game of emergence with 

tutorialistic gameplay. This is done by comparing the performances of player who have and 

have not played a tutorial. The study is based on research of the classification of different kinds 

of games as well as research regarding the effect of tutorials on player experience. The terms 

tutorialistic gameplay and restrictive tutorials are introduced and defined. The method used for 

data collection was a game that automatically recorded performance data at one minute 

intervals. This performance data was then compiled and analysed to answer the research 

question: How does learning through tutorialistic gameplay affect player performance in 

normal gameplay compared to learning through restrictive tutorials in a hard fun game of 

emergence? Not enough results were received to answer the question, but they show examples 

of learning through tutorialistic gameplay having both positive and negative effects. 
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1 Introduction 

This is a study regarding the necessity of tutorials in a hard fun game of emergence with tutorialistic 

gameplay. Hard fun is a specific kind of enjoyment derived from a challenging game, while a game of 

emergence is a type game with a small set of rules that interact in many ways. The background 

section covers all the terms used in this report, some evidence against tutorials and an introduction to 

the topic of tutorials as well as a brief history. The chapter also outlines the basic properties of the 

game used in the study. The game is a two dimensional physics based game designed to qualify as a 

hard fun game of emergence with tutorialistic gameplay.  

 

The research question posed in this study is the following: How does learning through tutorialistic 

gameplay affect player performance in normal gameplay compared to learning through restrictive 

tutorials in a hard fun game of emergence? The reasoning behind choosing this specific type of game 

is that the kind of experience that stems from the hard fun nature of a game matches with the added 

challenge of learning through experimentation. Games of emergence can have a small enough ruleset 

that it’s more likely the player can learn the rules by playing without explicit instruction. With the 

large possibility space of a game of emergence, there can be enough for the player to learn that it’s 

worthwhile to make the learning a part of the core gameplay. 

 

A game prototype was developed that had a 50% chance of letting players play a tutorial each time it 

was started. This game prototype also recorded specific performance data every time it was played. 

An open invite was issued for participants to play the game and send in their results, along with their 

answers to two questions regarding their previous gaming experience. This qualitative data along with 

the quantitative performance data was then used to attempt to answer the research question by 

comparing the results of player who had and had not played a tutorial. Not enough results were 

received to fully answer the research question, but the results show that learning through tutorialistic 

gameplay can lead to performances well above average, as well as immediate failure. It is concluded 

that it depends on the player’s gaming preferences and previous gaming experience whether the 

player sinks or swims when learning without a tutorial. 
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2 Background 

This study is a comparison between two different kinds of player learning experiences: an explicit 

restrictive tutorial & tutorialistic gameplay, in a hard fun game of emergence. The aim of this chapter 

is to describe and define the concepts covered in this report in order to provide the base knowledge 

required to comprehend the study itself. First the topic of game tutorials in general and their history 

will be covered briefly. Then a summary of different perspectives on how to make tutorials will be 

presented. Then the concept of restrictive tutorials will be described to clarify what is meant by a 

restricted tutorial in the context of this study. Following this, some arguments against tutorials will be 

presented. Next, the term hard fun will be presented and described. Then the term tutorialistic 

gameplay will be explained and defined. Then a brief summary of the game prototype used in the 

study is presented. Finally, the terms games of emergence/progression and roguelike elements will be 

explained, followed by an example of a hard fun game of emergence.   

2.1 Tutorials 

Ernest Adams (2010: p.375) describes tutorials as “early levels that teach the player how to play”. In 

this study, the term tutorial refers to a special section of a game designed to help the player learn how 

to play. The presence of elements commonly used in a tutorial does not necessarily mean a section of 

the game is a tutorial, e.g. presenting the controls to the player does not by itself constitute as a 

tutorial for the purposes of this study. This definition of a tutorial also only considers elements within 

the game, external manuals and wikis are disregarded. Tutorials can generally be divided into explicit 

and implicit tutorials. An explicit tutorial tells the player directly what to do (e.g. League of Legends 

(2009), Hitman: Absolution (2012) & XCOM: Enemy Unknown (2012)), while an implicit tutorial 

tells the player what they can do and lets players teach themselves to a certain extent (e.g. in Demon’s 

Souls (2009), Dark Souls (2011) & Trine 2 (2011)). There are also variations in the tutorial’s relation 

to the rest of the game. Some tutorials are completely separate from the normal game (e.g. FTL: 

Faster Than Light (2012), Dungeons of Dredmor (2011) & Hearthstone: Heroes of Warcraft (2014)) 

while many tutorials are simply the early sections of a game (e.g. Mass Effect (2007), Splinter Cell: 

Blacklist (2013) & Remember Me (2013)). Games can also explicitly admit that the player is 

currently in a tutorial, or they can try to pretend it’s not a tutorial. There are naturally further 

variations, both large and small, but regarding tutorials the focus of this study is mainly on the amount 

of instruction and freedom provided to the player.  

2.1.1 History of video game tutorials 

One of the unique advantages of video games is that players can learn while playing, due to the fact 

that the system being played keeps track of the rules. Compare this to board games where the players 

themselves must enforce the rules to ensure proper play, which puts a limit on the possible complexity 

a board game ruleset can reasonably have. Video games however, can be designed to accommodate 

enormous rulesets of significant complexity. Since the player does not need to understand or 

remember these rules for them to apply, there’s virtually no restriction on the number of rules that can 

apply or how complex a rule can be. But as a ruleset becomes more complex, it most likely becomes 

harder for a player to learn. 

 

Old games are known for being hard and unforgiving, but most of the assistance elements used in 

modern games have existed in several forms for a long time. (Carl Therrien, 2011) Early arcade 

cabinets had a few lines of basic instructions to help players learn the game and some even had 

instructional elements in their attract mode (cabinets not being played enter attract mode which plays 
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a predetermined loop of video and audio to attract new players). But there were no interactive 

tutorials; players had to learn in the real game without any special assistance to accommodate 

learning. Considering how arcade monetisation worked (every retry meant more profits) it made sense 

for those games to favour a sink or swim approach to educating the players. The sink or swim 

approach is the gaming equivalent to throwing the player in the water and seeing how it goes, except 

they get thrown into the game instead of a body of water. Tom Smith (2009) writes that sink or swim 

is an underrated learning method, but does not elaborate further. Adams (2011) however argues that 

games should always have a tutorial, as he goes on to state that there is no such thing as a perfectly 

intuitive user interface.  

 

The first tutorials in the modern sense were implicit. Some early stages of games were specifically 

designed to help the player learn the game, but without any explicit instruction. One of the first (but 

certainly not the first) significant explicit tutorials came with the game Gauntlet (1985) that borrowed 

some elements from the highly complex RPGs that existed at the time (Therrien, 2011). This tutorial 

carefully controlled the pace at which player encountered new elements and gave instructions when 

deemed necessary. Since then tutorials have become an expected feature in games. With developers 

trying to reach wider markets, these tutorials have become more and more basic to accommodate even 

completely new players. 

2.1.2 How to make a tutorial 

There is no single right answer for what or how a tutorial should teach the player, but several people 

have laid out some general ground rules and heuristics to use in tutorials. Smith (2009) defines three 

kinds of information games need to communicate to the player:  

• What are the player’s abilities and what are the controls? 

• What is the player’s goal and what’s the reward for completing it? 

• How can the player use these abilities to complete the goal? 

Smith also notes that the controls and available abilities are what the player needs to learn first, which 

means they should be more strongly communicated to the player. This does not necessarily mean this 

communication should be heavy-handed in anyway, only that it is adequately emphasised. (Smith, 

2009) 

 

Adams (2010) also puts forth some key principles to consider when designing tutorials. He 

recommends introducing game features one at a time in the order of how often they are used, starting 

with the most general and ending with the rarest. He states that the tutorial need not explain 

combinations of actions and instead let the players figure it out themselves. Adams also suggests not 

making all features available at once in order to stop the players from confusing themselves by 

performing actions they do not understand. Smith (2009) however suggests designing the game in a 

way that makes features the designer wants the player to see easy to stumble upon through other 

actions. Smith writes that having players stumble upon an action leads to them knowing it exists 

which lets them extrapolate backwards to figure out how they did it. Another important principle 

according to Adams (2010) is that there should be no penalty for failure in the tutorial and that players 

should be able retry things as much as they want.  

2.1.3 Restrictive tutorials 

Restrictive tutorials is not an existing defined term, but rather a descriptive one used in this study to 

signify a tutorial that limits the player’s available actions for reasons unrelated to gameplay. This 
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usually takes the form of actions only becoming available to the player at the point they are 

introduced in the tutorial. Essentially, the game does not let the player jump until it tells the player to 

jump. This approach is explicitly recommended by Adams (2010). The tutorial used in this study is a 

restrictive explicit tutorial. 

2.1.4 Arguments against tutorials 

There is some evidence to suggest that not all games benefit from tutorials. In a study (Erik Andersen 

et al., 2012) designed to test the impact of tutorials in games of varying complexity the researchers 

encountered some results that suggest tutorials are not always necessary. The study consisted of a 

multivariate experiment with four independent variables (tutorial presence, context-sensitivity, 

freedom and availability of help) in eight different configurations. Each time a player played one of 

the games the time played, levels completed and return rate was recorded For one of the games, the 

results showed that there was no change in time played, levels completed or return rate when 

comparing any kind of tutorial to no tutorial at all. For another game there was no change in time 

played or levels completed, but a 3.5% decrease in return rate for context-sensitive tutorials compared 

to no tutorial. The third game however demonstrated an increase in time played and levels completed 

with any kind of tutorial when compared to no tutorial. The first two games were quite simple while 

the third was complex and dissimilar to most other games. The authors state that tutorials might not be 

worthwhile for games with mechanics that are more easily discovered through experimentation. When 

comparing the effects of player freedom the authors concluded the following: 

… we found no evidence supporting the practice of restricting player freedom in 

order to focus player attention on target interface objects. This result may further 

reinforce our conclusion that players learn how to use the interface primarily through 

experimentation and that forcing the player to perform a series of actions may not be 

effective. It may also be the case that players do not like having their freedom 

restricted and that this cancels out any positive effects on learning.  

Andersen et al., 2012, p. 9 

 

Since players seem to learn more from exploring than from reading text, we believe 

that it is important to design early levels in a way that maximizes a player’s ability to 

experiment and discover game mechanics. (…) We found little evidence to suggest 

that restricting player freedom to focus attention on a particular interface object or 

game mechanic is beneficial. 

Andersen et al., 2012, p.9 

The authors also found evidence that suggests access to help functions can harm player engagement in 

the two simple games: 

In Hello Worlds, players returned about 3% less frequently with on-demand help than 

without. In Refraction, we found that players with on-demand help completed 12% 

fewer levels than those without access to help, and played for 15% less time. 

Andersen et al., 2012, p.9 
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2.2 Hard Fun 

In the context of this study, hard fun is one of the four keys to fun defined by Nicole Lazzaro in Why 

We Play Games: Four Keys to More Emotion Without Story (2004). The core of hard fun is providing 

a goal and obstacles for players that require significant effort to overcome. This effort can be both 

physical and/or mental. A game with hard fun should provide opportunities for challenge, strategy and 

problem solving (Lazzaro, 2004). A significant number of highly competitive games mainly provide 

hard fun. The other kinds of fun are: easy fun, social fun and serious fun. 

 

It’s important to note that these four keys are not exclusive, very few games contain only one and 

many games contain three or four (Lazzaro, 2004). Easy fun and hard fun are opposites and cannot 

coexist completely, but games can have different modes or different difficulty levels that enable both 

kinds of fun to be in a single game. In this study, only hard fun will be thoroughly covered as the 

hypothesis is that games which provide mainly hard fun are the ones where tutorialistic gameplay 

could possibly equal or outperform restrictive tutorials. The reasoning behind this is that the process 

of learning through self-directed experimentation (as in tutorialistic gameplay) provides another level 

of challenge and problem solving to the game. If players are interested in hard fun, they are more 

likely to appreciate the freedom and challenge of learning through experimentation. 

 

The three key terms for hard fun are: challenge, strategic thinking and problem solving. (Lazzaro, 

2004). These are the factors that will be used to determine if a game can be considered hard fun in this 

study. 

 

Challenge 

Adams (2010) outlines the common low-level challenges that appear in games, divided into the 

categories: physical coordination, logical and mathematical, race and time pressure, factual 

knowledge, memory, pattern recognition, exploration and finally conflict challenges. There are far too 

many to detail each one here, instead they will be covered when discussing the challenges present in a 

specific game later on. 

 

Strategic Thinking 

Strategy involves planning, taking advantage of your situation and available resources, anticipating 

enemy actions and realising as well as minimising one’s own weaknesses among other things. 

(Adams, 2010). Games with strategic thinking include player decisions where there is no obvious best 

choice and the player has to make a meaningful strategic decision. 

 

Problem solving 

Senay Sen (2013: p. 42) describes problem solving in the following way: “Problem solving is 

determining the most appropriate of all the alternatives to reach the planned goals.” In the context of 

video games, this means finding the best way to accomplish the player’s current goals. Games with 

notable problem solving elements include interesting goals with multiple non-obvious solutions for 

the player to discover.  
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2.3 Tutorialistic Gameplay 

Tutorialistic gameplay is not a pre-existing term and is used in this report to describe a type of 

learning experience that is not a tutorial in the standard sense. One of the prototypes used in this study 

will use tutorialistic gameplay as an alternative to a tutorial. The following key points are 

characteristic for tutorialistic gameplay.  

 

No arbitrary restrictions on the player’s freedom of action. 

There are no restrictions to the player’s available actions that are not related to gameplay or in-game 

events. For instance, this means enemies that prevent the player from using an ability are allowed, 

such as jammer enemies in Batman: Arkham Origins preventing the use of detective vision. It is not 

allowed to prevent the player from jumping simply because the jumping mechanic has not been 

explained.  

 

Don’t explain things players can reasonably discover themselves, if the discovery can be 

enjoyable. 

The controls of the game is an example of something that should be explained to the player in most 

cases, since a player without knowledge of the controls is most likely unable to even play the game 

properly. But something like the proper way to defeat an enemy with a non-obvious solution should 

not be explained, as the process of discovery and the discovery itself can be enjoyable. By providing 

the solution during the process of discovery, the game could actually rob the player of the joy of 

his/her discovery.  

 

There is no separation between learning and playing. 

This is mainly what separates tutorialistic gameplay from implicit tutorials. An implicit tutorial (using 

the definition of tutorial from earlier) is still constrained to a specific part of the game. Tutorialistic 

gameplay is joined with and inseparable from the game. 

 

Figure 1 Visualisation of implicit tutorial. 

 

Figure 2 Visualisation of tutorialistic gameplay. 
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2.4 Games of Progression & Games of Emergence 

These two terms were originally defined by Jesper Juul (2002). Games of emergence typically have a 

smaller set of rules that interact in many ways to allow a large variation of game states and strategies 

(Ernest Adams & Joris Dormans, 2012). Two famous games of emergence are chess and go, games 

with simple rules but a level of depth that can sustain centuries of play. The huge selection of possible 

game states and strategies in games of emergence also makes each playthrough unique (Adams & 

Dormans, 2012). 

 

Games of progression often tell a story through a predesigned series of scripted events. They typically 

have a large number of rules with few interactions which creates a probability space that is small but 

deep (Adams & Dormans, 2012). A game of progression is mostly the same each time it is played. It 

is important to note that while games can be purely emergence or progression based, many games are 

a mix of the two.  
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2.5 The Game 

The game prototype that was used in this study is designed and created by the author. The game is a 

2D physics based survival game set in space with a focus on physically manipulating objects in the 

game world to accomplish goals. At the most basic level, these goals include relocating objects, 

defending objects and destroying objects. The following table is a basic summary of the player’s 

abilities in the game. 

Table 1 A summary of basic player abilities in the game. 

 

Player Abilities Description 

Thrusters (Movement) Player gains speed in selected direction. 

(Octagonal direction selection using WASD.) 

Aiming The player character aims toward the mouse 

cursors position on the screen. 

Fire equipped weapon The left mouse button fires the currently 

equipped weapon. Holding the button down 

activates the secondary function of the weapon. 

Aim/Scanner The right mouse button allows the player to aim 

and scan asteroids by aiming at them. 

Switch equipment Pressing F switches the currently active 

equipment. (The player only has 2 pieces of 

equipment to switch between at all times) 

Disconnect from object Pressing SPACE disconnects the player from any 

object, if the player is attached to an object. 

 

The game is designed to classify as a hard fun game according to the three key principles defined 

earlier. The challenges listed are from Adams’ (2010) list of common challenges in video games.  

Table 2 Basic summary of hard fun factors present in the game. 

Challenge Strategic Thinking Problem Solving 

Accuracy and precision  

 

Intuitive understanding of physics 

 

Survival and reduction of enemy 

forces 

 

Defending vulnerable items or 

units 

 

Accumulating resources 

 

Players will have to balance 

defensive and offensive actions, 

both are required to survive. 

 

Players will have to balance 

how they spend their resources. 

Enemies and events will have 

non-obvious solutions that will 

require players to use their 

available tools creatively. 

 

Multiple different solutions will 

exist to a problem. 
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2.6 Risk of Rain: A game with tutorialistic gameplay and hard fun 

Risk of Rain (2013) is a good example of a hard fun game with tutorialistic gameplay. This chapter 

will examine the game in more detail to further clarify the terms hard fun and tutorialistic gameplay 

and how they are used in this report. 

2.6.1 Rogue, roguelikes and roguelike elements 

The description below uses the term roguelike elements. Roguelike elements are simply features in 

the game that bear a resemblance to elements from the highly influential Rogue (1980), an ASCII-

based RPG released for the UNIX operating system in 1980. Roguelike elements could arguably refer 

to any part of Rogue, but the ones relevant to this study are permadeath and procedurally generated 

content. Permadeath means that when the player character dies, the game is over and the player has to 

start over from the beginning. If the game allows the player to save during the game, this save is 

deleted when permadeath occurs. Procedurally generated content means that the game creates a new 

game world each time the game is played. Making the levels different each time increases the 

replayability of the game, which is necessary when permadeath most likely forces the player to play 

through the same levels many times. Some games procedurally generate content other than levels, 

such as items and characters. 

 

2.6.2 Risk of Rain: Description 

Risk of Rain is an action platformer game for the PC with roguelike elements, most notably 

permadeath and procedurally generated levels. On each level, the player has to find the teleporter, 

activate it, survive for a period of time and then defeat all enemies on the level to proceed. To 

accomplish this, the player can move, jump and use his four unique abilities. These abilities have an 

unlimited number of uses but have a cooldown period after each use during which they are 

unavailable. For defeating enemies, the player gains experience and gold. Experience automatically 

levels up the player when enough has been accumulated. Gaining a level increases the player’s max 

health and the damage of all his/her abilities. Gold can be used acquire items in the world. The game 

has a massive number of different items that all have unique effects. Upon acquiring an item, the 

player is presented with a short description of its effect. Most items are available from the start but the 

player can unlock new items by performing specific actions in the game. Risk of Rain has a final boss 

that once defeated ends the game, but players can choose to not play the final level and continue 

playing normal levels indefinitely. A core feature of Risk of Rain is that the difficulty is constantly 

rising and has no limit. 

2.6.3 Risk of Rain: Hard Fun 

The main hard fun factor in Risk of Rain is the challenge. Since the difficulty is always rising, there is 

no limit to how hard the game can get. There are also strategic elements. Players have to balance 

finishing each level with exploring each level. Exploring yields extra items that make players 

stronger, but the time it takes makes the enemies stronger as well. The player also rarely has enough 

money to buy everything he/she finds and must make decisions on how to spend the resources. Usable 

items are very powerful, but also have considerable cooldowns and players must decide when they 

truly need them. 

2.6.4 Risk of Rain: Tutorialistic gameplay 

This section will determine if Risk of Rain exhibits the characteristics of tutorialistic gameplay by 

examining each key factor. 
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No arbitrary restrictions on the player’s freedom of action. 

The player has full access to all of his/her actions from beginning. 

 

Don’t explain things players can reasonably discover themselves, if the discovery can be 

enjoyable. 

Risk of Rain describes each ability thoroughly (Figure 3 below), shows context sensitive prompts 

when standing near a usable object, shows descriptions of items when they are picked up and shows 

the controls upon starting a game (Figure 4 below). The brief gameplay tips for the selected character 

(Figure 3 below) are obvious and vague enough to not go against the characteristics of tutorialistic 

gameplay. 

 

There is no separation between learning and playing. 

The closest thing to a separation between learning and playing is the display of the controls upon 

starting a game. The controls are visible until the player leaves that area of the level. However, the 

player is still playing the real game while the controls are shown. If the player stands there and does 

nothing, he will eventually get killed by enemies. 
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2.6.5 Risk of Rain: Screenshots 

 

 

Figure 3 The single player character selection screen in Risk of Rain.

 
Figure 4 Controls presented upon starting a new game in Risk of Rain. 
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3 Problem 

The research question posed in this study is the following: 

 

How does learning through tutorialistic gameplay affect player performance in normal gameplay 

compared to learning through restrictive tutorials in a hard fun game of emergence? 

 

The hypothesis for this study is that players who learn the game through tutorialistic gameplay will 

demonstrate an equal or better performance than players who learn the game through a restrictive 

explicit tutorial. It’s important to note that the hypothesis is not that tutorialistic gameplay will result 

in better performance in every kind game. The study performed by Andersen et al. (2012) suggests 

that a tutorial might not be ideal in games where the mechanics can be discovered through 

experimentation. This study posits that hard fun games of emergence could be one of those kinds of 

games. The reasoning behind this is the following: The kind of experience that stems from the hard 

fun nature of a game matches with the added challenge of learning through experimentation, as 

feelings of accomplishment attained by completing challenges in a hard fun game is related to the 

amount of effort required (Lazzaro, 2004). Games of emergence can have a small enough ruleset that 

it’s more likely the player can learn the rules by playing without explicit instruction. With the large 

possibility space of a game of emergence, there can be enough for the player to learn that it’s 

worthwhile to make the learning a part of the core gameplay. There are several existing games that 

exhibit tutorialistic gameplay and many are specifically hard fun games of emergence. 

3.1 Method 

A single game prototype was developed. This prototype contains both test cases (tutorial or no 

tutorial). Which test case is selected is determined upon starting the game with an equal chance for 

both. If the tutorial test case is selected, players will immediately enter the tutorial. After completing 

the final step of the tutorial, players then proceed to the section of the game where performance is 

recorded. If the no tutorial test case is selected, players immediately enter the performance tracking 

section of the game. Participants of neither test case will be informed that there is another test case. 

 

The performance tracking section then provides different challenges that players must survive. It is 

possible for players to lose during this section if their base loses all its health. During play the 

prototype records certain variables related to player performance in order to provide quantitative data 

for the study. These variables include time played, player health & base health remaining at certain 

points, resources remaining at certain points, number of deaths and number of resources collected 

among others. These variables are automatically stored in a file once per minute. Upon either 

surviving for 15 minutes or losing by having their base destroyed, players are informed how to find 

the file with their results and how to send it in. Players are also instructed to provide answers to two 

questions regarding their gaming experience along with the file with their results.  

 

Since the participants are not supervised during the testing and have access to their performance data, 

the data files are mildly encoded. This is to ensure participants do not edit their performance data for 

whatever reason, which makes the final result more trustworthy. The data files also record whether 

this is the first file generated from that prototype. This is to prevent participants from playing multiple 

times to increase their recorded performance and thus make the data unusable. If a participant sends in 

a file that indicates it’s not the first file generated, it will not be used when compiling the results.  
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Once enough data has been collected, the results are compiled and compared to determine how the 

two teaching methods affected player performance in the game. This will answer the problem: How 

does learning through tutorialistic gameplay affect player performance in normal gameplay 

compared to learning through restrictive tutorials in a hard fun game of emergence? 

3.1.1 Practical results of study 

This study produced a game prototype with two different test cases: tutorial or no tutorial. The tutorial 

teaches player through an explicit restrictive tutorial. The other test case lets players teach themselves 

with no explicit instructions. This prototype produces a file with all the relevant data each time it is 

played, which means the study results in a collection of data from these files. Finally, an analysis of 

this data is used to answer the question posed in this study. 

3.1.2 Method discussion 

The method used to select participants was an open invitation for willing participants. This invitation 

was issued on the subreddit SampleSize as well as the loading.se forums, as they were the only places 

found specifically intended for studies to find participants. While a more controlled selection of 

participants would be preferable, a more complex selection process does not fit within the scope of 

this study. The qualitative data collected from each participant allows their results to be put in a 

meaningful context. I.e. if a person that has never played a game before somehow participated in the 

study the qualitative data would show this and allow the results to be seen with the proper context. 

 

To achieve a result on overall performance between the two prototypes, an average value is calculated 

for each quantitative variable collected for each test case. These two sets of compiled quantitative data 

are then compared with each other to find any differences in performance. By comparing each point 

of data instead of an overall performance score, it is possible to find more specific differences 

between the two sets of data. This way it is visible if one kind of learning experience has a positive or 

negative effect on a specific kind of performance. 

 

The method of data collection used in this study was chosen for several reasons: 

• The increase in prototype development time is offset by the decrease in testing time. With this 

method, any number of tests could be performed at the same time. This significantly raises 

the number of results possible for a study of this scope when compared to supervised tests. 

• The low effort required to participate in the study could have a positive effect on the number 

of people willing to participate. Participants could complete the test where they wanted and 

when they wanted, all that was required was a working computer with internet access. 

• The lack of supervision and pressure could have a positive effect on the participants’ 

willingness to experiment within the game. This let them play the prototype as they would 

play a game normally; since they most likely played it in the situation they normally play 

games. 

 

3.1.3 Ethical considerations 

The ethical considerations in this study are minor. No names or personal information were 

specifically collected. The data collected regarding prior experience with games is too vague to be 

linked to a person even if someone were to obtain it. The data collected on participants’ performance 

in the game is also impossible to link to the participant. 
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Participants were informed that the purpose of the test is to measure and record their performance to 

enable a comparison. Since participants played the prototypes by themselves without supervision, 

there was be no actual pressure to do anything that might make them uncomfortable. Participants were 

informed that they can stop the test at any time for any reason and are under no obligation to provide 

their performance data. They were instructed to send in their results to the author via email, but were 

promised full anonymity. The email address used to send in results is the only thing that can be linked 

to the participant, but these addresses will not be seen by anyone except the author and were not used 

in any way. 
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4 Implementation 

The implementation part of the study was almost entirely production of the game prototype to be 

used. The author had no prior experience working with the physics engine used in the game, which 

means additional development time was required for experimentation and study. This also meant that 

the final feature set for the game was not known at the start of development, since it was not known if 

specific features were practically achievable in the scope of this project. This chapter details the 

development and evolution of the game prototype, examines the tutorial used in the study and 

evaluates the final product based on the key factors for hard fun and tutorialistic gameplay detailed in 

chapter 2. 

 

The game is a 2D physics based survival game set in space with a focus on physically manipulating 

objects in the game world to accomplish goals. At the most basic level, these goals include relocating 

objects, defending objects and destroying objects. 

4.1 The Development Process 

This section will detail the development of the game by examining each major version. The time 

between two versions has continually been roughly one week. The game was created using 

GameMaker: Studio (Version 1.2.1279) 

4.1.1 Version 0.1 

 

Figure 5 A screenshot of version 0.1. 

Early development focused on experimenting with the physics engine in GameMaker: Studio  

(GM:S). The player could fire an unlimited number of hooks that connected to asteroids. This was 

done by using a function in GM:S called distance joints. A distance joint in GM:S is a connection that 

maintains a specific distance between two points on two different objects. By connecting the player 

character to an asteroid in this way, the player could drag or push asteroids around by moving. 

Initially, the player was connected directly to the asteroid. But when that was the case, the behaviour 
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of the physics did not match what a person would expect from looking at the game, since visually the 

player is connected to the asteroid via the hook. So the mechanic was changed to first connect the 

player to the hook and then connect the hook to the asteroid. This change greatly increased the clarity 

of the mechanic. 

4.1.2 Version 0.2 

 

Figure 6 A screenshot of version 0.2. 

Version 0.2 mainly added the different ways the player could connect to objects with and without the 

hook. The player could now attach themselves to an asteroid (as seen in the screenshot above) and 

rotate around its surface. This was done by creating a distance joint between the player and the center 

of an asteroid. Initially, when the player was attached to an asteroid and moved around it, it would 

pull or push the asteroid since the player’s movement could provide force in any direction. This was 

not an intended use for this mechanic so an alternative set of movement options were introduced for 

then the player was attached to an asteroid. These new movement options applied force to the player 

locally, meaning that regardless of position or orientation the player would move to its left or right. 

 

This version also introduced the two advanced uses for the hook. The first of these was the hook dash. 

When the hook was attached to an asteroid, the player could pull itself toward it at a high speed.  If 

the button was still held when the player character reached the hook, the player character would attach 

itself to the asteroid. Originally, the player could attach to asteroids by using the hook like above or 

simply pressing a button. However, it was soon apparent that it was easier and faster to attach using 

the hook dash and the button functionality was removed. The hook dash also had a problem where the 

player character did not move as one would expect and it felt awkward to use. The problem was found 

to be that the player character kept its speed in other directions while dashing. This was solved by 

making the player characters linear damping (the rate at which speed is lost) abnormally high while 

hook dashing, but letting the hook dash apply a strong constant force to the player. This resulted in all 

speed besides that from the hook dash disappearing and the ability felt more intuitive to use. This was 

interesting because the realistic physics were unintuitive while the unrealistic physics felt more 

natural. 
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A problem that occurred when creating the hook dash was finding a reliable way of determining 

where to apply the force. The final solution was to always turn the player character towards the hook 

when it was attached and then apply a force locally to the player towards the direction it was turned. 

Later during development a better and more generic solution to this problem was found, but it did not 

seem worthwhile to change it since the player character is a unique object that already requires several 

unique solutions. 

 

The other hook ability that was implemented was the hook pull. This was triggered by trying to 

perform a hook dash while already attached to an asteroid. Instead of moving toward the target, the 

target would be pulled toward the player. The intent behind this ability was for it to be a more 

efficient way of moving an object as compared to the player dragging it by moving. It is also the 

logical conclusion of what should happen if the player character tried pulling itself toward something 

while attached to something else. Initially, force was only applied to the object that was being pulled. 

But this resulted in the player character being able to pull a big object while being attached to a small 

object. This was very unrealistic and unintuitive so instead the force was applied to both objects, 

pushing them towards each other. So to pull a big object effectively, the player would have to find an 

even bigger object. This also created the possibility of attaching to a smaller object and pulling it 

towards a bigger object, making the ability usable from both sides. 

4.1.3 Version 0.3 

 

Figure 7 A screenshot of version 0.3. 

Version 0.3 introduced the minimap, health and shields, scanning asteroids, the impulse cannon and 

the first small dose of actual gameplay. The minimap was rather simple to create, it is actually just 

another rendering of the game in a smaller window. Some objects were then assigned to draw a 

different sprite when being drawn on the minimap. In this version asteroids on the minimap are a 

transparent grey which was later found to be too similar to the normal appearance of the asteroids and 

changed. 
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The two meters on both sides of the player character are health and shields. A pre-existing script that 

draws bars in adjustable shapes was used to create the bars themselves, which saved a lot of 

development time. The design decision for using health in combination with regenerating shields was 

to prevent the player from dying from taking small amounts of damage many times. But since health 

does not regenerate, taking enough damage to bypass the shield will have a lasting impact. The intent 

was that player death should occur because of one big mistake instead of several small mistakes. 

 

By using the same script from the player character’s resource bars, a progress bar was created for 

scanning asteroids. For increased clarity a scan percentage in text was also added. The actual scanning 

didn’t have any purpose in this version, but laid the groundwork for resource gathering later on. The 

challenge when creating the progress bars was that the game has several different sizes of asteroids 

and each size required a unique path file. A path file in this case is simply a file that contains the size 

and shape of the desired progress bar, which is stored as a series of points on a two dimensional 

space. The path files used for the asteroid scanning progress bars are all circles in different sizes. It 

would have been possible to simply create one for each size, but that would make it terribly inefficient 

if any changes had to be made and each file had to be changed separately. Instead, a single path file 

was created for the smallest asteroids and one empty file was created for each one of the bigger 

variants. When the game is started, this smaller path file is copied to these empty files and then scaled 

accordingly. This meant it was possible to change a single file and affect all asteroids. Later in 

development it was actually necessary to change the path file, which took no time at all thanks to this.  

 

The white lines in the screenshot show the course of a large asteroid that will collide with the base. 

One of the core gameplay mechanics planned for the game was to stop asteroids from colliding with 

the base, and this was the first test of that. With the different abilities of the hook and the impulse 

cannon, multiple different ways of stopping the asteroids were possible. This was promising since one 

of the core aspects of the game was to have a toolset that allowed players to solve problems in several 

different ways. 

 

The impulse cannon was the second weapon added to the game. It simply fires a projectile that pushes 

targets away. These shots can be charged to push with a greater force. For a time the scanner 

functionality was planned to be the second weapon, but it would not have provided any more 

gameplay options. There was also doubt that aiming deserved such a useful button (the right mouse 

button) all to itself. So the two were combined with great results and made room for the impulse 

cannon to exist. The impulse cannon is less versatile than the hook but a lot more traditional and easy 

to use. It also complemented the hook’s abilities, allowing players to both push and pull. The addition 

of the impulse cannon also solidified the game’s focus on moving asteroids around, since both the 

player’s available tools are used to relocate objects. This is partly what drove the game to have a 

much larger focus on resource collection.  

 

This version also streamlined the controls for the hook dash and hook pull. They were moved to the 

left mouse button and are triggered depending on context. I.e. if the hook is connected to an asteroid, 

the player is connected to an asteroid or both. The reasoning for this was to reduce the total amount of 

buttons used as well as make the abilities easy to stumble upon. As Smith (2009: p. 4) writes “ … 

once the player has stumbled upon a move, they know that it exists and can start extrapolating 

backward to learn how they did it”.  
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4.1.4 Version 0.4 

 

Figure 8 A screenshot of version 0.4. 

Version 0.4 added the elements required to actually make the game playable. Specifically: resource 

collection, spawning asteroids, spawning enemies, collision damage and a base to defend. This is also 

when the plans to create scripted events were abandoned. 

 

Fully scanning an asteroid now revealed how many resources it contained. The amount of resources 

was randomly generated by taking the asteroid’s mass and multiplying it with random number 

between 0.1 and 1. This method was chosen to create a more diverse spread of resource values that 

allowed for both extremes. Some other methods were tested that resulted in a more even spread, but 

that made each asteroid worth roughly the same amount. A big part of the resource gathering 

gameplay is scanning and finding a good asteroid, so if all asteroids are roughly equal there would be 

no point in scanning them. But with a diverse spread, any asteroid could be practically worthless or 

incredibly valuable. This creates an incentive to actually scan and find the good asteroids instead of 

just grabbing what is closest at hand. To further reinforce the value of finding the good asteroids, the 

time it takes to process is also dependent on an asteroid’s resources compared to its mass. An asteroid 

with 100% resources takes only 10% of the base time to process. The base time is calculated using the 

asteroid’s mass and a factor of 0.2. Which means finding a single good asteroid is worth the time 

compared to finding several mediocre asteroids. 

 

To actually process the asteroids, the player has to place an asteroid in the resource collection zone 

above the base. This zone works by collecting the ID of any asteroid it collides with and then starting 

a timer for the time it would take to process the asteroid. Resources are processed continually over 

time, so the zone also calculates the amount of resources to transfer per step. The zone then checks 

every step that the asteroid is still there and transfers the correct number of resources. When the timer 

set earlier reaches zero, the asteroid is destroyed. Getting this process to work reliably was a challenge 

and it’s still not perfect. The fact that the process can be aborted and restarted at any time is the main 

source of the problems. Since there could also be multiple asteroids in the zone, but only one can be 
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processed at a time it was important to add an indicator of which asteroid is actually being processed. 

If the asteroid is fully scanned this would be visible by the resources steadily declining, but it is 

possible to process an asteroid that is not fully scanned. Instead of adding more elements to the 

interface, the asteroid that is currently being processed was set to spin rapidly. This was a very 

efficient solution since the functionality already existed in GM:S. 

 

How the asteroid spawning system works is best illustrated with the help of an image. 

 

Figure 9 An illustration of how the asteroid spawning system works. 

Each asteroid spawn has four varying factors: Size, location, target and force. 

 

Size 

There are four sizes of asteroids: small, big, huge and gargantuan. The script chooses a size with 

weighted probability. Small and big asteroids are three times as likely to spawn as a gargantuan 

asteroid and huge asteroids are twice as likely to spawn as a gargantuan asteroid. 

 

Location 

First a side is chosen: top, bottom, left or right. Each side has a set value and a randomly generated 

value between zero and the room height/width, depending on which side was picked. This results in 

asteroids being able to spawn from any direction. 

 

Target 

There are eight invisible targets placed in the game, as indicated by the green circles in the figure. 

Each asteroid is randomly assigned one of the targets and pushed towards it. This combined with the 

random origin of each asteroid creates a huge variety in possible asteroid paths. The target placed at 

the base also guarantees that a portion of the asteroid will be a danger for the base. The reason a target 

is missing above the base is to decrease the likelihood that an incoming asteroid will interrupt the 

resource processing. This also reduces the amount of asteroids that automatically get processed by 

accidentally entering the resource processing zone.  
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Force 

The force of the impulse applied to an asteroid towards its given target. It simply generates a 

percentage and multiplies it with the maximum force value. 

 

All these factors combined create a very varied and dynamic environment. To avoid performance 

issues, the amount of asteroids allowed on the map is capped. Initially there was a problem where 

after a while almost all the asteroids gathered somewhere on the map, which stopped new asteroids 

from spawning and essentially broke the game. The problem was the linear damping of the asteroids, 

i.e. how much speed they lost per step. If it was too high, they would collect on the map and break the 

game. If it was too low, no asteroid would ever be slow enough to reasonably be collected by the 

player. Actual space would have no loss of speed, but in testing it proved far too chaotic. The solution 

was simply to test different values until a reasonable balance was found. The final result was a fairly 

low value, but with an increased amount of stationary asteroids at start. These stationary asteroids 

helped make some moving asteroids slow down. The addition of collision damage and health for 

asteroids also made the environment more unpredictable. It created some new situations where one 

would have to defend asteroids with good resource values from being destroyed while transporting 

them to the resource collection zone. 

 

Initially, the plan was to provide a scripted series of challenges to ensure randomness did not affect 

the results. But it was discovered that the random seed used by the game could be set to a specific 

value each time, providing roughly the same challenge to each player. And so it was deemed more 

efficient to let the gameplay challenges be randomly generated by the asteroid and enemy spawning. 

 

There were two enemy types created, but one was removed due to simply not being fun to play 

against. The remaining enemy type was a simple missile launcher that moved towards the base and 

launched missiles at regular intervals. These missiles would track the closest target, which means that 

if the player went out to the enemies they would target the player instead of the base. The enemies 

were overall designed to force the player out of the base. Their missiles don’t do a lot of damage, but 

the constant barrage keeps the base’s shield from regenerating. So they don’t provide an immediate 

threat, but leaving them alive is unsustainable as the base will take heavy damage from asteroids 

without its shield. The asteroids are strong but too sporadic to break through the shield, and the 

enemies are too weak to cause any real damage but frequent enough to take down the shield. Together 

the two form a respectable threat that the player must deal with. 

 

When designing the enemies, there were a lot of problems with their speed and health. Their AI does 

not avoid collisions so if they are moving too fast they usually collide with an asteroid and die before 

even getting close to the base. If they moved too slowly, they would be too likely to get hit by a 

passing asteroid and die. One solution could have been to increase their health, but with too much 

health they were less fun for the player to deal with. Not being able to kill them with a single good 

maneuver was not ideal. A lot of different values were tested, but the final solution was to give them 

average speed and low health but also increase the number of enemies and the rate at which they 

spawn. This way, enough of them reached the base and they were still fun to interact with. 

 

The player character has no direct method of damaging the enemies; instead players are required to 

use their tools creatively to kill the enemies. This essentially means making them collide with 

asteroids or other enemies. The player can also trick their missiles into hitting themselves with clever 

movement and positioning. So enemies are faster and easier to kill when there are asteroids nearby, 

but it’s still possible to kill them by themselves. 
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The spawning script for the enemies works in much the same way as the asteroid spawning but with 

the only real variation being the spawn location. There’s only one type, they all have the same speed 

and their target is always the base. 

 

The base in this version was essentially a large stationary player with the addition of the resource 

collection zone. There wasn’t anything to actually spend resources on yet either. 

4.1.5 Version 0.5 (Final) 

 

 

Figure 10 A screenshot of version 0.5 

 

Version 0.5 is the current version of the game and the one used in the study. It added the tutorial, the 

timer, win/loss conditions, difficulty scaling, base upgrades, interface adjustments, collision course 

tracking, the script for recording results, result encoding, result decoding and a massive amount of 

balancing. The tutorial will be examined in its own section later on since it is very important to the 

study and deserves a more thorough explanation. The recording of results will be covered in its own 

section as well. 

  

The timer simply displays the amount of time that has passed since the game was started. The timer is 

also integral to the difficulty scaling and winning the game. To win, the player simply has to survive 

until a certain time is reached. Initially, it was ten minutes but some testing showed that it was not 

enough time to upgrade the base fully, so the time limit was increased to 15 minutes. The reasoning 

behind having a time limit instead of endless survival was to avoid putting any players in a situation 

where survival was no longer a challenge and they would have to die on purpose to end the game, 

which would provide some confusing results. 

 

The loss condition occurs when the base reaches zero health. While it is possible to lose at any time, 

the base does have a very generous amount of health. Even if the player does nothing, it takes some 

time for the base to be completely destroyed. This was meant to ensure players had some time to 
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familiarise themselves with the game without losing immediately. The difficulty scaling exists for the 

same reason. Having a static difficulty would either make the game too hard at first or too easy 

towards the end. The difficulty scaling works by changing maximum number of asteroids and 

enemies allowed on the map as well as the rate at which they spawn. This scaling happens whenever 

the minute counter increases. 

 

The base upgrades simply make already existing aspects of the base stronger. The player can upgrade 

shield capacity, shield recharge speed, minimap size and resource processing speed. Each upgrade 

except the radar has three levels which cost 250, 500 and 1000 to purchase respectively. Originally 

the radar had three levels as well, with the first level enabling the minimap. But the utility increase 

from getting the minimap was deemed far stronger than any other level one upgrade. This created the 

possibility of whether the minimap was purchased first or not being a major factor in player 

performance. To avoid this problem, the minimap starts enabled and the cost is deducted from the 

player’s starting resources.  

 

The actual buttons for the base upgrades are located on the base and labelled with their function and 

price. Adams (2010) recommends grouping related screen-based controls and information together to 

ensure players do not have to search all over to find the information required to make a decision. And 

as such, every on-screen button was placed on the base itself, along with the resource counter. The 

norm for pressing on-screen buttons is to use the left mouse button, which was no problem with the 

impulse cannon but if the player had the hook equipped it would connect to the base each time an 

upgrade was purchased. This was inconvenient, so the buttons were made to respond to right clicking 

instead. To make sure all players still understood how to use the buttons, the instructional tooltip was 

added. 

 

 

Figure 11 A closer view of the base upgrade system 
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The information displayed when an asteroid is fully scanned was changed to be easier to understand. 

Instead of showing “resources/mass” it was changed to display the number of resources and a class 

rating ranging from S to D. Class S is the fastest to process and class D is the slowest. An asteroid’s 

class is a simplified way to display the same information, as the class is determined by the percentage 

of resources compared to the total mass of an asteroid. With this method, players do not need to 

understand the details of why certain asteroids are faster to process. They only need to understand that 

class S is the fastest. Ranking things using letters like this is very common video games and it’s wise 

to take advantage players’ familiarity with the concept. Adams (2010: p. 202) states this as a rule for 

UI design: “If a standard exists, use it”. 

 

 

Figure 12 Comparison between the old and new version of asteroid scan results. 

 

The collision course tracking is a script that constantly checks if any given asteroid is going to collide 

with the base within ten seconds. If that’s the case, a red line is drawn as seen in the screenshot. Since 

there is a big difference between an incoming small asteroid and an incoming huge asteroid, this red 

line also gets thicker the bigger the asteroid is. It’s a fairly simple solution that provides the necessary 

information without cluttering the interface.  

 

As mentioned in chapter 3.1, the files created by the prototype to store performance information were 

encoded to avoid editing. Once the results are sent in to the author, a decoding script is used to make 

the information readable. Both encoding and decoding uses a built in function in GM:S. The values 

for each recorded variable are encoded, but not the variable name itself. This makes decoding easier 

since the script can just read the normal variable name. If the variable name was encoded, the script 

would have to search for the encoded equivalent of the name which would add an extra layer of 

complexity to the process. The game writes the result in encoded form directly, meaning these values 

should never be easily editable by the user. A separate executable has been created for decoding these 

files and organising data automatically. 
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4.2 The Final Product 

This section will examine the final version of the game prototype that was used in the study. First the 

tutorial will be thoroughly examined. Then the variable tracking system will be explained in more 

detail. Finally, the game prototype will be evaluated using the factors defined in chapter 2 to see if it 

can qualify as a hard fun game of emergence with tutorialistic gameplay. 

4.2.1 The tutorial 

The tutorial is divided into seven steps where each step is designed to teach a specific concept. The 

concepts taught are the following: 

• Movement. 

• Using weapons. 

• Switching weapons. 

• Moving objects with the hook. 

• Scanning asteroids. 

• Processing asteroids. 

• Killing enemies. 

Each step uses gating as described by Smith (2009) to ensure the player has received the needed 

information. The player cannot proceed until the required steps are completed. The text always 

informs the player what they need to do in order to proceed to avoid confusion. The tutorial also uses 

the approach recommended by Adams (2010) and restricts access to abilities until they have been 

introduced as well as making it impossible to lose. To ensure roughly half of all players get the 

tutorial and the other half does not, the game simply checks the current second on the clock when it is 

started. If it is an odd number, the tutorial is loaded. If it is an even number, the main game is loaded. 

This does mean that if a player exits the game and restarts it, he/she might get the other version. But 

the game checks if it has already been run upon starting and if that is the case it will show in the 

results. 
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Movement 

 

Figure 13 The first step of the tutorial. The text reads: “Welcome to the tutorial! First, 

try moving using WASD. Move through all the green circles to continue” 

Having the player move in a full circle instead of to a single point ensures that the player experiences 

the inertia of movement in the game. The player also spawns inside the shield and the objectives are 

outside the shield, so the player will see that it is possible to move through the shield. 
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Using weapons 

 

Figure 14 The second step of the tutorial. The text reads: “Now it’s time to use your 

weapon. Press the left mouse button to fire. The impulse cannon projectiles push objects 

away. It is also possible to charge your shots by holding down the button. Destroy the green 

targets by firing at them to continue.” 

It’s not entirely accurate to call the impulse cannon or the hook a weapon, but the word is used in the 

tutorial because it’s a more familiar concept. The tutorial also explains the impulse cannon first 

because it is the more traditional weapon with a clearer use case. There’s a slight mistake in the 

design of this step. The text states that the impulse cannon will push objects away, but firing it at the 

targets simply makes them disappear. The tutorial also never actually explains aiming, because it was 

deemed unnecessary. The weapon on the player character follows the mouse cursor and when the 

player fires, it should be clear that the projectiles travel in the direction the weapon is aimed. 
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Switching weapons 

 

Figure 15 The third step of the tutorial. The text reads: “You have two weapons 

available. The impulse cannon (red) and the hook launcher (blue). Switch between the two by 

pressing F. Destroy all the green targets with the hook launcher to continue” 

This step is the same as the previous one, except the targets can only be destroyed by the hook 

launcher. It suffers a bit from the same problem as the previous step, in that destroying the targets is 

not very indicative of the hook launcher’s actual use. But the important lesson form this step is the 

weapon switching and the player has to switch to the hook launcher in order to proceed. It’s not 

required to switch back to the impulse cannon in order to complete the tutorial, so it’s not a critical 

problem if the player should forget which key switches weapons. All the controls are visible in the 

actual game later on.  
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Moving objects with the hook 

 

Figure 16 The fourth step of the tutorial. The text reads: “If the hook hits an object, it 

will attach itself creating a connection. This can be used to move around objects. Press space 

to disconnect the hook from an object. Connect the hook to the asteroid and drag it through 

the targets to continue” 

This step introduces the actual use for the hook. Just like with player movement, the targets were 

placed to make sure the player experiences the inertia of dragging an asteroid with the hook. Since the 

targets are on different sides of the asteroid, the player will have to stop and change the direction of 

the asteroid to reach all targets. Making the asteroid collide with each target actually requires some 

maneuvering that will help the player better understand the physics of dragging objects. 
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Scanning asteroids  

 

Figure 17 Step five of the tutorial. The text reads: “To survive it will be necessary to 

upgrade your base by spending resources. Resources are retrieved from asteroids. The 

amount of resources contained in an asteroid can be revealed by scanning it. Use the right 

mouse button to fully scan the asteroid to continue.” 

This is a very short and simple step. The player only has to fully scan the asteroid to proceed. Should 

the asteroid get too far away from the base it will respawn, making sure there is always an asteroid 

available to scan. The text also mentions base upgrades to provide the player with a familiar context 

for why they should collect resources. 
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Processing asteroids 

 

Figure 18 Step six of the tutorial. The text reads: “To retrieve the resources from an 

asteroid, place it in the grinder zone above the base. The time it takes to process depends on 

the size of the asteroid and its class. Class S is the fastest and Class D is the slowest. Process 

the resources from three asteroids to continue” 

This step introduces the resource processing. The text uses the term “grinder zone” which is not 

obvious what it refers to. To compensate for this, it says “Grinder Zone. Insert asteroids” on the 

grinder zone itself. It requires the player to process three asteroids to make sure it does not happen 

only by accident. 
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Killing enemies 

 

Figure 19 Step seven of the tutorial. The text reads: “The red circle above the base is an 

enemy. Enemies normally fire rockets that track their targets. This enemy is idle and will not 

attack or move. None of your weapons damage enemies directly, but can be used creatively to 

kill them. Kill the enemy by pushing or dragging it into an asteroid with enough speed.” 

The important piece of information here is that the players’ weapons do not damage enemies directly. 

It also provides the player with the basic solution to killing enemies. Actually killing the enemy in this 

step is hard enough that it should not happen accidentally. After completing this step, the player is 

informed to press ENTER when they wish to proceed to the real game. 
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4.2.2 Variable tracking & saving results 

The game tracks two different sets of variables: progress variables and state variables. Progress 

variables track the overall progress and add up over time. State variables describe the current state of 

the game. The progress variables are the ones that will primarily be used to track performance; the 

purpose of the state variables is to give better context to the progress variables. The following is a list 

of all variables tracked. 

Table 3 A list of all variables tracked by the game, divided into progress variables and state 

variables. 

Progress Variables State Variables 

Launchers killed Number of small asteroids 

Total impulse time Number of big asteroids 

Total hook time Number of huge asteroids 

Total impulse charge Number of gargantuan asteroids 

Hooks fired Radar upgrade level 

Impulse shots fired Grinder upgrade level 

Resources spent Shield recharge level 

Resources gained Shield capacity level 

Small asteroids mined Current base shield 

Big asteroids mined Current player HP 

Huge asteroids mined  

Gargantuan asteroids mined 

Mass scan uses 

Shield overload uses 

Instant breakdown uses 

Instant recharge uses 

Base HP lost 

Base shield lost 

Player HP lost 

Player shield lost 

Number of player deaths 

 

The actual saving of information occurs at the last second of every minute, e.g. 2:59. The information 

is written to an .ini file and immediately encoded. In the file, each variable has a variable name and a 

section. The name is the standard description for the variables as in the table above, but every time 

data is saved it is written under a new section that is assigned the current minute on the timer. So after 

a full playthrough, the file will contain 15 sections numbered 0-14 (because data is saved one second 

before the switch). Each one of these sections contains all the variables. By organising the 

information like this, the progress variables can easily be put into a graph to make them more easily 

understood. 

 

To indicate which players have played the tutorial, a section called “Test group B” is added to the 

results when finishing the tutorial. Any results without this section did not play the tutorial, which 

makes them test group A. Upon first starting the game, a section called “Timestamp” with the current 

time is created to indicate that the game has been run once. If the game is started again and the section 

exists, it creates the section “Timestamp2” as well as a section called “Not first attempt”. 
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4.2.3 Evaluation: Tutorialistic Gameplay 

To determine if the game has tutorialistic gameplay, it will be evaluated using the three factors 

defined in the background. This evaluation naturally does not include the tutorial, since the tutorial is 

basically designed to be the opposite of these factors. 

 

No arbitrary restrictions on the player’s freedom of action. 

The player has full access to all abilities from the beginning. The abilities unlocked by fully 

upgrading a component to level three are not available from the start, but their restriction is based in 

gameplay and not arbitrary. 

 

Don’t explain things players can reasonably discover themselves, if the discovery can be 

enjoyable. 

The game explains very little to the player. The only explicit instructions are “defend your base”, 

“insert asteroids”, “right click to purchase” and a summary of the controls. The game provides lots of 

opportunities for players to discover and teach themselves. 

 

There is no separation between learning and playing. 

There is only normal gameplay and thus there is no separation between learning and playing. 

4.2.4 Evaluation: Game of Emergence 

Once again, one of the most direct ways of making sure the prototype game is a game of a emergence 

is determining that it is not a game of progression. But is not true that simply because a game does not 

fit the definition of a game of progression, it is automatically a game of emergence. Juul (2002) writes 

“In progession games, the player has to perform a predefined set of actions in order to complete the 

game”. Juul continues to emphasise that progression games contain a pre-determined series of 

challenges where all solutions have been explicitly established in the rules of the game. While the 

prototype game was originally planned to have a scripted series of challenges, the version used in the 

study does not. Instead the player only has the goal of survival and dangers are spawned randomly. 

The solutions present in the game are not explicitly written in the rules, but rather an interaction of 

rules. Objects take damage when colliding, enemies can be moved by the player and thus the player 

can kill enemies by causing collisions between enemies and other objects. It is also worth noting that 

the specific actions that need to be performed in order to win are different each time the game is 

played. While it would be mostly similar, it would not be possible to write a step by step description 

of how to win the game. Juul (2002) states that “progression games have walkthroughs, specifying all 

the actions needed to complete the game”. 

 

However, Juul’s definition of what exactly makes a game of emergence is a little harder to work with 

in this case. Juul’s (2002) describes emergence as “the primordial game structure, where a game is 

specified as a small number of rules that combined and yield large numbers of game variations, which 

the players then design strategies for dealing with.” With how the amount of asteroids, the location, 

direction, velocity, resource value, size and health of each asteroid can all be in many different states, 

the game surely does have a large number of possible game states. This number of possible states is 

further expanded when considering player position, player health, base health, upgrades, number of 

resources available etc. Not all these states are different in meaningful ways, but the capacity for large 

variety exists. The number of rules the game used in this study has simply depends on what definition 

of a rule is used, but defining and counting rules is not within the scope of this study. Given the 

information above, for the purpose of this study the game will be identified as a game of emergence. 
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4.2.5 Evaluation: Hard fun 

It’s difficult to absolutely prove any given game should be classified as hard fun. But based on the 

premise that all games contain at least one of the four kinds of fun (Lazzaro, 2004), by determining 

the game does not contain any of the other three kinds of fun it’s possible to argue that the game is a 

hard fun game. The following is a visual summary of the four keys to fun that will be used to rule out 

the other three kinds of fun from the prototype game. 

 

 

Figure 20 Summary of the four keys to fun (as seen by graphic designers). Retrieved 

from: http://www.xeodesign.com/the-4-keys-to-fun/ 

People fun is easy to rule out, since it is purely a single player game. As for serious fun, the picture 

suggests “allowing more experimentation” is a way to reduce serious fun. Since the game is designed 

to allow as much experimentation as possible, this means the game should not classify as serious fun. 

As for easy fun, the given examples of actions are exploration, fantasy and creativity. It’s clear the 
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game does not contain any of those. The game world has nothing to explore, there is simply the base, 

the player and asteroids. As for fantasy, the game is fairly abstract and does little to help a player live 

out any fantasies of being a space miner. While a player might use their tools creatively in the game, 

there is no significant opportunity to engage in creative actions such as creating and customising. 

Even arranging the asteroids in an interesting pattern would be hard to accomplish, since other 

moving asteroids most likely would move them or destroy them entirely. So it would seem none of 

the other kinds of fun apply to the game in any significant measure. 

 

As for the difficulty of the game, the results show that only a minority of players actually survive the 

full 15 minutes. As for the hard fun factors defined in chapter 2.2, the following table is an updated 

version of the table 2 from chapter 2.4, now with added examples of elements present in the version 

of the game used in the study. The challenges described are once again taken from Adams’ (2010) list 

of common challenges in games. 

Table 4 Updated table of hard fun factors present in the game. 

Challenge Strategic Thinking Problem Solving 

Intuitive understanding of physics 

(transporting asteroids with the 

hook) 

 

Survival and reduction of enemy 

forces (surviving asteroids and 

enemies, killing enemies) 

 

Defending vulnerable items or 

units (defending the base from 

asteroids and enemies) 

 

Accumulating resources 

(gathering resources from 

asteroids) 

Players have to balance 

defensive (stopping asteroids 

from hitting the base) and 

offensive actions (killing 

enemies), both are required to 

survive. 

 

Players have to balance how 

they spend their 

resources(players choose 

between different upgrades or 

producing bombs and decoys) 

Enemies have non-obvious 

solutions that will require 

players to use their available 

tools creatively.  

 

Multiple different solutions 

exist to a problem. 

 

  



 37

4.3 Pilot Study 

A pilot study was performed with two participants to test the result tracking functionality and the 

overall viability of the method. These two participants had assisted with testing the game prototype 

earlier and as such their results are not indicative of an actual test. Naturally, one participant played 

the tutorial and the other did not. These results are simply presented as an example of the method used 

in this study. The participant who did not play the tutorial survived the full 15 minutes, while the 

participant who played the tutorial lost the game after seven minutes. In this version of the prototype, 

the result tracking had a slight error which meant the game ended before the final data point was 

recorded, which is why the no tutorial test case only has 14 data points despite playing a full 15 

minutes. 

 

Figure 21 A chart comparing resources spent and gained over time. 

The first chart is a comparison between resources spent and gained between the two participants. Both 

numbers are significantly higher for the no tutorial test case, which could indicate that effectiveness in 

resource gathering is important for survival. For the no tutorial test case, the resources spent and 

resources gained are about equal until the 12 minute mark at which point roughly 8000 resources have 

been spent. Fully upgrading the base requires 6750 resources, so at this point it’s likely the participant 

simply had nothing left to spend resources on. This is actually the reason the game was limited to 15 

minutes. When there is nothing left to spend resources on, there is no reason to gather resources 

which removes a major part of the gameplay. 
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Figure 22 A chart of comparing base shield lost over time as well as current base shield. 

According to this chart, the tutorial test case actually lost less base shield up until the point of defeat. 

However, if we look at the current base shield for the tutorial test case it reaches zero after the 5 

minute mark. The lower amount of shields lost could be explained by a lack of shields to lose. To 

further examine this, it’s possible to compare it to the base health. 

 
Figure 23 A chart comparing the current base HP over time. 

After the 5 minute mark, the tutorial test case base HP starts declining. This matches the lack of 

shields at the same time, and explains the lower amount of base shield lost for the tutorial test case. It 

also seems that the game is prone to catastrophic moments, as both test cases lost a large amount of 

base HP in under a minute. 

 

Overall, the pilot study helped find some problems with the prototype and provided a good 

opportunity to test different ways of handling the results. There were still problems in the prototype, 

and perhaps a bigger pilot study could have found them as well. But the reality is that willing 

participants are in short supply and if any serious changes to the game were made in response to the 

pilot study, all results from the pilot study would be unusable in the final results.   
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5 Evaluation  

This chapter will compile and analyse the results collected in the study. Each participant will be given 

a number as identification. The presented values are averages per minute, since each participant’s play 

session had a different length. Simply comparing raw numbers would be misleading since a longer 

play session would most likely have higher numbers regardless of how the participant performed. 

5.1 The Results 

A total of 14 results were collected in the study. Unfortunately, the earlier versions of the game had 

some issues which made 6 of the results unusable. These issues will be discussed in detail later on. In 

the tables below, the performance of 8 different participants will be presented. For each column, the 

“best” result has been marked green, while the “worst” result has been marked red. Most values are 

averages per minute, since raw numbers would be meaningless when the play sessions have varying 

length. Group A is the tutorial test case and group B is the no tutorial test case. 

Table 5 Average core performance results for each test group. 

Group Time 

Survived 

Average resources 

gathered/minute 

Asteroids 

mined 

(S,B,H,G 

(Total)) 

Average 

asteroid 

resource 

value 

Average 

base HP 

lost/minut

e 

Average 

base shield 

lost/minute 

A 
7.5 229.8 0.5, 2.25, 

3.75, 0.5 

(7) 

272.7 78.3 145.2 

B 
8 200.3 1.75, 2.25, 

3, 4.25 

(8.75) 

177.5 

 

408.7 111.5 

These group averages don’t mean much due to the insufficient number of participants. Instead this 

chapter will examine the individual performances more closely. 

Table 6 The core performance results for each participant. 

ID Tutorial 

(if yes, also 

time to 

complete) 

Time 

Survived 

Average 

resources 

gathered/min 

Asteroids 

mined 

(S,B,H,G 

(Total)) 

Average 

asteroid 

resource 

value 

Average 

Base HP 

Lost/min 

Average 

Base 

Shield 

Lost/min 

1 Yes (125 s.) 10 min. 369.4 1,4,8,2 

(15) 

246.2 80 157.8 

2 Yes(173 s.) 6 min. 160,9 1,2,2,0 (5) 193.1 133.3 156.3 

3 Yes(252 s.) 8 min. 126 0,2,1,0 (3) 336 100 112.4 

4 Yes(170 s.) 6+ min. 262.8 0,1,4,0 (5) 315.4 0 154.1 

5 No 15 min. 62.2 2,4,2,9 (6) 156.3 16.2 44.9 

6 No 15 min. 416.6 5,4,9,8(27) 231.5 18.7 125 

7 No 1 min. 91.9 0,1,0,0 (1) 91.9 800 127 

8 No 1 min. 230.3 0,0,1,0 (1) 230.3 800 149 

Firstly, the reason the time survived for participant 4 is labelled as 6+ minutes is that the result file 

was corrupted (explained in section 6.2.1) after the 6 minute mark. But the data collected in those 6 
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minutes can still be used to track performance, and as such participant 4 is seen as just another set of 

results but with an unknown time survived.  

 

What is immediately noticeable is how the time survived differs between the test groups. The tutorial 

test group (Group A) had somewhat similar times, while the no tutorial test group (Group B) have an 

equal split between two extremes. Participants 5 and 6, the only ones to survive a full 15 minutes, also 

have both the highest and the lowest resources gathered per minute. Participant 5 also had the lowest 

average of base shields lost. The only participant not to take any base damage at all was participant 4 

from group A. 

8 results are not enough to confidently answer the question posed in this study, but the extreme 

differences in performance among test group B warrant a closer examination. By looking at other 

information it should be possible to determine why participants 5 and 6 performed as they did.  

Table 7 Weapon use results for each participant. 

ID Average Hooks 

Fired/ Minute 

Average impulse shots 

fired/Minute 

Average impulse charge (Max = 120) 

1 3.2 12 76.8 

2 4.8 14.5 6.8 

3 1.6 5.1 28 

4 3.2 2.3 48.1 

5 2.3 28.3 5.8 

6 2.6 131 5.6 

7 10 0 0 

8 6 0 0 

When looking at overall weapon usage, it’s noteworthy that participants 5 and 6 have the highest and 

next to highest usage of the impulse cannon, as well as the second and third lowest usage of the hook 

launcher. Participant 6 fired a surprising amount of impulse shots, significantly more than any other 

participant. This behaviour is unique to participant 6 and could be the reason behind his/her success. It 

does not seem that heavy use of the impulse cannon can be linked to the amount of resources 

gathered, since participant 5 with the second highest use of the impulse cannon also had the lowest 

average resources collected per minute. 

 

Every participant in group A had a higher average impulse charge, but also a much lower number of 

impulse shots fired which could explain the difference. 
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Table 8 Player character survivability results for each participant. 

ID Number player deaths Average Shield Lost/Minute Average HP lost/minute 

1 0 88.1 6.9 

2 0 100.5 10 

3 0 46.6 2.5 

4 0 107.3 14.6 

5 0 16.5 0.1 

6 2* 81.2 15.8 

7 1 74 173.8 

8 0 78 13.5 

 

In player survivability, participant 5 surpassed all other players by a large margin. Participant 6 

however was one of the few players to actually die with their player character. According to the 

results he/she died two times, but in the email he/she states that one of these deaths was due to a 

graphical glitch and even attached a picture of the glitch. 

 

 

Figure 24 A screenshot of a graphical glitch received from participant 6. 

This is a known glitch that happens occasionally, unfortunately with an unknown cause. According to 

participant 6 this resulted in a fatal collision with an invisible asteroid. But even if one of the deaths 

are disregarded, participant 6 still died once which is highly unusual. The only other participant to die 

was participant 7 who only survived for a single minute.  
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Table 9 Questionnaire results for each participant. 

ID Average time spent gaming per day. Three recent gamed enjoyed 

1 Up to 16 hours Path of Exile, Awesomenauts, Goat 

Simulator. 

2 4-5 hours. Civilization 5, Minecraft, Diablo III. 

3 4 hours. Civilization 5, Simcity 2013, Total War: 

Rome II. 

4 1-2 hours. Diablo III, Goat Simulator, Hearthstone. 

5 About 2 hours. Team Fortress 2, Garry’s Mod, Pokémon 

Emerald 

6 2 hours. Eryi’s Action, Wake, Antichamber 

7 About 8 hours. Minecraft, Dark Souls 2, Diablo III. 

8 2 Hours. Dark Souls 2, Dota 2, Child of Light. 

 

Participant 1 has the highest hours played on average and also survived the longest in group A. 

Participants 5 and 6 actually have some of the lowest amounts of time spent gaming per day and have 

no shared preferences for genres. Both participants who only survived one minute reported enjoying 

Dark Souls 2, which could arguably be called a hard fun game with tutorialistic gameplay.  

 

Participant 6 was the only one to report games the author was not familiar with, specifically Eryi’s 

Action and Wake. Some research revealed the following: Eryi’s Action (2012) is an indie platformer 

game, mainly set apart by its use of “unfair” traps. The game is filled with traps that cause instant 

death, only these traps are not detectable by the player in advance. Once the player has triggered one 

of these traps, death is often immediate which leaves no time to avoid the trap. The game relies 

heavily on checkpoints and a trial & error approach to making progress. The game could be classified 

as hard fun with tutorialistic gameplay. Since the game is a scripted series of challenges, it is mainly a 

game of progression.     

 

Wake (2010) is another indie platformer game. Unfortunately, there is very little official information 

beyond a few generic bullet points. Due to the name being a single commonly used word, it’s hard to 

search for additional information.  

 

Antichamber (2013) is a surreal puzzle game. The game world is non-Euclidian, which basically 

means real world rules for spatial relations do not apply. The specifics are not crucial, what’s 

important is the abstract problem solving required in the game.   

 

5.2 Analysis & Conclusions 

Looking at the core performance results, it seems to be the case that participants who have played a 

tutorial have a more reliable overall performance. The results collected do indicate a possibility for 

tutorialistic gameplay to outperform a restrictive explicit tutorial when measuring overall 

performance. The results also show the possibility of immediate failure for participants who did not 

play a tutorial. The term sink or swim really is the most fitting way to describe the findings for test 

group B. So what determines if a player sinks or swims?  The surrounding data does provide possible 

explanations for the performances of participants 5 and 6, the only ones to finish the game. 
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5.2.1 Participant 5 

Participant 5 had the lowest average amount of resources collected per minute. It was originally 

confusing how he/she survived with so little resources. But if we consider that participant 5 also had 

the lowest values for average base shield lost per minute, lowest average player shield lost per minute 

and lowest average player HP lost per minute, we can conclude that participant 5 most likely used a 

very defensive strategy. Possibly even keeping the player character within the base shield most of the 

time. It would be possible to compensate for the lack of base upgrades by devoting the majority of 

time to actively defending the base. The comparatively high use of the impulse cannon and 

subsequently low use of the hook also seem to support this, since the impulse cannon would be more 

effective when only defending. It’s possible that participant 5 succeeded because this strategy is too 

effective in the game.  The fact that the only two players to successfully finish the game have the 

highest and second highest use of the impulse cannon does indicate the possibility of a notable 

balance issue. The participant in the pilot study who finished the game also showed heavy use of the 

impulse cannon.  But participant 5 is the only one to exhibit this particular defensive strategy. The 

question becomes: did participant 5 use this strategy by chance or did he/she adapt the strategy based 

on an understanding of the game? 

 

 

Figure 25 A chart comparing resources gained, impulse shots fired and player shield lost 

for participant 5. 

When looking at these variables, it’s possible to see the point where participant’s behaviour changed, 

which is around the 8 minute mark. After 8 minutes, the resource gathering rate decreases noticeably 

while the number of impulse shots fired increase. The rate of player shields lost is also changed. 

Between 0 and 8 minutes, roughly 190 points of player shields are lost. Between 8 and 15 minutes, 

roughly 60 points are lost. The rather sudden change in impulse shots fired and decrease in resources 

gathered at the same time make it seem more like a conscious change in tactics. Therefore, it’s 

possible that participant 5 was able to complete the game due to being capable of quickly developing 

an understanding of the game and adapting accordingly.  
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5.2.2 Participant 6 

The performance of participant 6 is most easily explained by previous gaming experience and 

preference in games, specifically the game Eryi’s Action. Having enjoyed a game of a certain type 

doesn’t mean much in itself. But when the game is very niche and low-profile, it signals a specific 

interest in that kind of game. Eryi’s Action is a hard fun game specifically designed for players to 

experiment their way to victory without any assistance from the game. So if we assume that 

participant 6’s interest in this game means he/she regularly plays and/or enjoys other games like it, it 

would make sense for him/her to quickly adapt and perform well in the prototype game. While it’s 

unknown how participant 6 would have performed better, worse or equal if he/she had played the 

tutorial, it’s clear that he/she did not need a tutorial. 

5.2.3 Participants 7 and 8 

Unfortunately, the results to not show any clear explanation of why these two participants performed 

as they did. Their short play sessions do not provide enough data to find any patterns. Their results do 

however showcase that the study could have been better adapted to showcasing why a participant lost.  

5.2.4 Summary 

Even with the limited amount of participants, it’s possible to conclude that the principles of 

tutorialistic gameplay can outperform a restrictive explicit tutorial. It can also fail horribly, resulting 

in a performance way below the average performance of a participant who played the tutorial. The 

effectiveness of tutorialistic gameplay seems to depend on the players themselves. Certain players can 

learn and successfully adapt quickly without assistance. Other players do not seem to learn fast 

enough to avoid failure. To truly discover what determines if a player sinks or swims, it would be 

necessary to perform a more thorough examination on the gaming preferences of each participant. But 

it follows logically that players who are used to games with low levels of player assistance will most 

likely perform better in games with little player assistance, compared to players used to a high level of 

player assistance. 
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6 Concluding Remarks 

This chapter will summarise this report as a whole from the research question posed to the 

conclusions made from the results of the study. This chapter will also discuss the subject of this study 

as it relates to games as a whole. Other factors that could have had an impact on the results of this 

study will also be covered. 

6.1 Summary 

This study hypothesised that in a hard fun game of emergence with tutorialistic gameplay, players do 

not require a tutorial to properly play the game. In order to test this, the following question was posed: 

How does learning through tutorialistic gameplay affect player performance in normal gameplay 

compared to learning through restrictive tutorials in a hard fun game of emergence? 

 

To answer this question, a hard fun game of emergence with tutorialistic gameplay was created. This 

game had a tutorial that would only be playable 50% of the time. This game also automatically 

recorded the performance data for each play session. This game was distributed to participants who 

played the game and then sent in their results along with their answers to two short questions 

regarding their previous gaming experience. 

 

These results, though too few in number to completely answer the question posed, did show that there 

was possibility for both exceptional and terrible performance from participants who did not play a 

tutorial. It was concluded that players’ previous gaming experiences are most likely the key factor 

determining if they sink or swim without any player assistance from the game. If a player has 

previously succeeded without player assistance, it stands to reason they can do it again.  

6.2 Discussion 

This section will discuss the reliability of the results, the two main errors that affected result files and 

various issues with variable tracking. There’s also a section reflecting on what caused the low number 

of participants as well as what could have been done to avoid the problem. Finally, the study and its 

results are put into a bigger context with a discussion of its possible benefits to society. 

6.2.1 Reliability of results 

The lack of participants means that it is not possible to draw any generalisable conclusions from the 

results of this study, especially since participants were not directly selected from any specific group. 

The results indicate possibilities, but not much more.  

 

The encoding of results and tracking of any restarts provide a higher credibility to the result files 

themselves. But none of these safeguard against players simply deleting the result file and playing 

again. It’s naturally not stated anywhere in the study information that this would work, but it’s pretty 

easily surmisable for anyone with any significant computer experience.  

 

As with any software, it’s impossible to fix every bug. There could be non-fatal bugs in the game that 

affect the results in subtle ways. To counter this, participants were instructed to inform the author of 

any bugs they noticed which they feel affected their performance. Only a few participants actually 

reported any bugs. 
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6.2.2 Errors that caused result corruption 

The first error caused information to be saved at seemingly random times, meaning the file would 

contain an incomplete timeline of data points. This was found to be caused by how the game 

originally determined when to save information. In GM:S, games compute a certain number of steps 

per second which is set to 60 in this particular game. The timer used to trigger the saving information 

assumed that the game would always compute 60 steps per second and would trigger every 3600 

steps, or every minute real time. But when determining what the current minute was, the game uses an 

external timer function that was not affected by these steps. Basically, every time the game did not 

process 3600 steps per real minute the timers would be out of sync which would eventually scramble 

the results. This problem was only noticeable on weaker computers, which is why it was not 

discovered during development or the pilot study. This issue was solved by triggering the saving of 

information based solely on the external timer function so that information is always saved at a 

minute’s interval. 

 

This unfortunately led to another problem. Pausing the game lets the external timer keep counting 

even though the rest of the game is paused. This wasn’t a problem when the timer for saving 

information was within the game since no steps were processed during a pause. But now if the game 

is paused for several minutes and then unpaused again, the game will notice that several minutes have 

passed and save information as many times. This naturally makes the result unusable. It is actually 

possible to win the game by just starting it and pausing for 15 minutes. Fortunately, this is obvious 

when looking at the results. It is believed that this error is responsible for the corrupted part of 

participant 4’s results. This error is technically still not fixed, because the cause was discovered after 

the study had already ended. 

 

6.2.3 Problems with variable tracking 

The game saved a number of variables that ended up being unusable. The tracking for the total time 

each weapon was equipped does not work properly, but the cause was never thoroughly investigated 

since the number of shots from each weapon was a better indication of use anyway. The problem is 

most likely caused by the tracking function assuming that 60 steps are computed each second. 

 

The number of enemies killed was not used in the analysis because the results don’t show if the player 

killed the enemy or if the enemy just died from a collision with an asteroid. This was not fixed, 

because a system sophisticated enough to correctly determine if the player was responsible for the 

death would be a significant development effort. A game crashing bug was once accidentally 

introduced from another quick fix, so implementing an entirely new system was not desirable. 

 

The game only saves data each minute, which can show how a prolonged death happened. But sudden 

catastrophic failure seems to be fairly common in this game. To properly show the events that led to 

the base getting destroyed, the saving of information would have to be much more frequent. But the 

received results are processed and interpreted manually, aside from decoding. More frequent data 

points would quickly result in an unmanageable amount of data. The proper solution would probably 

have been more detailed tracking of one or two key variables, such as base health. 

6.2.4 The lack of participants 

There was a misconception when the study format compared the convenience of downloading and 

playing the game to an arranged meeting. If it was actually a choice between the two, many 

participants would likely choose the game due to the convenience. But when searching for 
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participants online, the choice is actually between playing the game and doing nothing. The 

convenience factor of doing nothing is rather hard to compete with. Since there is no outside pressure 

to play the game, the only incentive to do so had to come from the participants themselves. Either 

participants were genuinely interested in participating in the study or their motivations were simply 

altruistic. 

 

To get more results, the study should have included some other incentive for people to participate. 

One option could have been to provide the participant with some sort of feedback on how their results 

compared to others. This however would have required automatic interpretation of results by the 

game, which is quite beyond the scope of this study. 

 

It is also unknown if anyone played the game but did not send in their results for whatever reason. It 

would be possible for a participant to feel they performed poorly and not want to submit their results. 

It’s also not known how the game performs on the vast number of different computers that exist, the 

game might not have been playable. Resolution was identified as an issue early on, but it was fixed so 

the game should at least be playable on most common resolutions. 

 

The game was also distributed as a .rar file, which is a common format but it is not guaranteed to be 

usable by everyone. Since .zip should be usable by any computer that uses Windows, it would have 

been a better choice. However, with the way the study was distributed this would have required the 

link to the file to be changed. To avoid the possibility problems with broken links, it was decided to 

keep the single constant link and the .rar format instead of switching and changing the link. 

 

Spreading the search of participants to places not intended to be used that way could have yielded 

more results. But a surprising amount of places have rules against studies seeking participants on their 

forums. Also telling people to download unknown files is understandably not popular. Another 

problem would be that people would not go to these places to participate in studies. With a place 

dedicated to seeking participants, it is at least guaranteed that a visitor has the intention of 

participating in some kind of study.  

 

Another way to increase the number of participants would have been to make the game playable in a 

browser instead. This would eliminate the need to convince people to download unknown .exe files 

from the internet, something everyone rightly should be hesitant to do. A game that is played on a 

webpage could also send in results to the author automatically, which would eliminate another step in 

the process. If this study was to be conducted again, making the game playable in a browser would 

definitely be a top priority. 

6.2.5 Societal benefits 

The results of this study are almost exclusively beneficial to two other areas: game design and other 

similar studies. Essentially, the results suggest that in a hard fun game of emergence with tutorialistic 

gameplay not every player needs a tutorial, while some players certainly do need a tutorial. The 

common wisdom is to always have a tutorial, and while this study does not make any statements on 

possible negative effects of tutorials, the author would still argue that a tutorial that is not needed 

should be removed. Andersen et al. (2012) did show that player assistance can have a negative impact 

on the player experience. But other reasons to remove an unnecessary tutorial include:  
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Cost 

Tutorials cost more time and money to make than other parts of the game. If they are not needed, why 

make them? 

 

Barrier of entry 

Tutorials are a barrier of entry. Earlier in the life of video games, players had already made a 

monetary commitment when they started a game. They had reasons to play through tutorials, 

regardless of their quality. With the rise of free to play games, players can start a game with no 

commitment whatsoever. If they start off with a tutorial and it is not fun, they can just quit and never 

look back. There’s no reason to have an unnecessary barrier of entry.  

 

But this study also indicates that some players do need a tutorial, or at least some kind of assistance. 

Smith (2009) has already suggested a solution to this problem of needing/not needing a tutorial. The 

concept is very succinctly explained by Smith (2009) in the following way: “If the player picks up the 

controller and starts running around and shooting without any help, don’t tell him how to run around 

and shoot.”  

 

This is naturally more complicated to implement than a basic tutorial, and since there’s very little 

definitive proof of any negative effects of tutorials, tutorials will likely be used instead. 

 

As for other studies, some of the information in this report could prove helpful to anyone wanting to 

conduct a study with a similar method. 

6.3 Future Work 

Naturally, a continuation of the study in its current form could mean enough results to properly 

answer the research question. The proper way to do this would be to ignore the current results and 

perform a major overhaul of the game and fix the various issues that have been discussed. The study 

could be changed to measure specific qualities instead of overall performance, e.g. investigating the 

effect of tutorials on problem solving abilities. Another interesting angle would be to find a way to 

identify players who do not need tutorials as well as those who do. Such information would be 

immensely useful for approaches such as the one quoted from Tom Smith above. 

 

The game itself could naturally be expanded upon to become a proper game. It was designed to be a 

hard fun game of emergence with tutorialistic gameplay, but it’s still designed to be fun as any other 

game would be. Admittedly, it requires a lot of polish and balancing. Audio and actual graphics 

would need to be added as well. The game was based on a game previously designed by the author, so 

there’s already an existing plan for how the game would be further developed, if it were. This 

includes multiple options for customising the player character, the ability to add things to the base 

such as turrets or extra resource retrieval zones and finally team based competitive multiplayer.  
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