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Abstract
Understanding how tutorials affect games is vital for adequate tutorialization. This

study investigates how tutorials affect learning and memory retention within video

games. Two versions of a custom game were designed to gather data from the

participants (N = 32). The control group (n = 16) played the game with minimal

assistance, while the experimental group (n = 16) had both progressive and adaptive

tutorials accessible to them. The results revealed that the experimental group had both

higher initial learning and higher memory retention.

Keywords: Tutorial, video game, retention, learning
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Abstrakt
Förståelse för hur instruktioner påverkar spel är nödvändigt för att kunna ge bra hjälp.

Denna studie syftar till att undersöka hur instruktioner i datorspel påverkar inlärning

och behållande av information. För studien skapades två separata spel med

målsättningen att samla data från deltagarna (N = 32). Kontrollgruppen (n = 16)

spelade en version med minimal assistans medan experimentgruppen (n = 16) hade

flera typer av progressiva- och adaptiva instruktioner. Resultaten avslöjade att

experimentgruppen hade både högre inlärning och bättre bibehållande av kunskap.

Nyckelord: Instruktioner, datorspel, bibehållande, inlärning
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1 Introduction
Video game tutorials help players learn game mechanics (Andersen et al., 2012, p.59;

Passalacqua et al., 2020). Andersen et al. (2012, p.59) explain that learnability is a

central component of usability. Therefore, it is crucial to develop software that can be

quickly learned through adequate tutorialization to be commercially viable.

Furthermore, the need for tutorials is based upon the game's complexity (Andersen et

al., 2012, p.59), where tutorials within less complex games distort the user experience.

Moreover, what type of tutorial: visual, auditorial, or text-based, plays a big part in the

abstraction of knowledge and understanding (Glenberg and Robertson, 1999,

pp.17-18). Another aspect of learning is memory retention, defined as: “the process of

transferring new information into long-term memory” (Haqie, 2021).  Albeit the

benefits which tutorials can provide, the subject is relatively unexplored. Therefore,

understanding tutorials' purpose in games is essential, specifically the consequences.

This study investigated how tutorials' affect learning and memory retention by

quantifying completion times and completion rates.

The methodology in this thesis aims to demonstrate tutorial usability in games

through a quantitative true experiment utilizing a custom game as a testbed. The thesis

presents the testbed and all the relevant components under the method header of the

paper. Under the data analysis section, a brief but thorough description motivates and

presents the analysis methods used within the study. The data gathering section

reveals the methods used for sampling and how the data has been handled. The results

and discussion first present the results then move on to putting it into the context of

the current research on the topic to depict tutorials' place within games accurately.
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2 Related Research
Prior knowledge is critical for effective learning and comprehension. Glenberg and

Robertson (1999, p.1) investigated if the source of the knowledge, for example,

listening, reading, or visualizations, affected memory retention and understanding.

They reviewed three different methods for attaining knowledge: reading and listening,

reading with visual aids, and just reading (Glenberg and Robertson, 1999, pp.8-9).

Glenberg and Robertsons’ (1999, pp.17-18) results suggest that reading and listening

but also reading with visual aids are similar in terms of abstract background

knowledge learned such as propositions, schemas, and rules. Additionally, the results

indicate that groups reading with visual aids understood more abstract information

than learning with reading.

Universal usability is hindered by complexity and inadequate interfaces that lead to

confusion, frustration, and failure (Baecker et al., 2000, p.17). Therefore, they

intended to enhance the usability of email systems by limiting the information to keep

it relevant and reducing what needed to be done to use said system (Baecker et al.,

2000, p.23). Preliminary testing indicated that the reworked system was beneficial.

Baecker et al. (2000, p.20) describe that video presentations show users how the

software works and how to accomplish desired tasks. Video presentations are a

practical approach for rapid development. Additionally, Palmiter and Elkertons’

(1991, p.261) research suggests that animated demonstrations are a more efficient way

to learn than text-based instructions; their test subjects spent less time accumulating

the same amount of knowledge when watching animated instructions instead of

reading them. However, the participants who received text-based instructions showed

higher memory retention compared to the animated demonstration test group

(Palmiter and Elkerton, 1991, p.261). Therefore, visual aids are essential to consider

during tutorialization.
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Li, Grossman, and Fitzmaurice (2012, p.103) studied the efficiency of interactive

tutorials, which provide real-time feedback based on performance. The study

quantified learning by measuring completion time and completion ratio to indicate

how well the users learned a particular concept (Li, Grossman, and Fitzmaurice, 2012,

p.110). The study revealed a correlation between real-time feedback tutorials and

higher subjective engagement levels, in addition to an increase in completion ratio on

tasks.

Nebel et al. (2020) investigated how competitive elements affected memory retention

and related feelings; by making its participants play against either a leaderboard, a

human, or an artificial competitive agent and found that adaptive competition

increases retention. Moreover, a study by Fraser, Katchabaw, and Mercer (2014,

pp.441, 443) that quantified the effects of game factors on players' performance

suggests that adaptive difficulty is an efficient way to get players engaged. They state

that video games without adaptive difficulty have no mechanism to engage bored or

frustrated players. Kieras's (1985, p.379) study presents three criteria for determining

when explanations should be provided. The criteria are:

If a goal was already part of the new user's previous task representation,

then it need not be explained. . . . If a goal appears as in the new user's

task representation that is unique or specific to the device, and did not

appear in the user's previous task representation, then that goal must be

explained. . . . If an explanation does not correspond to a user goal, it

should not be presented.
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A survey of software learnability showed that learning is an essential aspect of

usability (Grossman, Fitzmaurice, and Attar, 2009, p.649). They present a framework

where they break down learnability into two branches: Initial Learnability, defined as

the initial performance with the system, and Extended Learnability, defined as the

change in performance over time (Grossman, Fitzmaurice, and Attar, 2009, p.651). In

addition, Grossman, Fitzmaurice, and Attar (2009, p.649) emphasize the importance

of prior knowledge as a factor in learnability (as shown by Figure 1).

Figure 1: Taxonomy of learnability definitions (Grossman, Fitzmaurice, and Attar,

2009, p.651).

Gee (2005, pp.6-14) presents how game designers get new players to learn complex

games. Good learning principles are a part of successful games, and there are 13

principles:

1. Good learning requires the users to feel like active agents.

2. Learning has to be adaptive towards different users, grant players freedom,

and encourage experimentation.

9



3. Deep learning requires an extended commitment which can be caused by

allowing the player to get emotionally invested in an identity.

4. Humans feel empowered manipulating tools in ways that extend their area of

effectiveness.

5. “The problems learners face early on are crucial and should be well designed

to lead them to hypotheses that work well, not just on these problems, but as

aspects of the solutions of later, harder problems, as well.” (Gee, 2005, p.9).

6. Learning is most efficient when the problems are on the edge of users’

competence, where challenges feel difficult but doable.

7. Expertise is formed when learners face a challenge, fail, and have to learn

anew.

8. Verbal information is best when given just in time and on-demand.

9. Learning a complex system is done by creating simplified versions to

understand fundamental relationships.

10. Sandboxes are great for learning as risks and dangers are mitigated, and the

learner can still sense authenticity and accomplishment.

11. “People learn and practice skills best when they see a set of related skills as a

strategy to accomplish goals they want to accomplish.” (Gee, 2005, p.13).

12. “People learn skills, strategies, and ideas best when they see how they fit into

an overall larger system to which they give meaning. In fact, any experience is

enhanced when we understand how it fits into a larger meaningful whole.”

(Gee, 2005, p.14).

13. “... words and concepts have their deepest meanings when they are clearly tied

to perception and action in the world” (Gee, 2005, p.14).

A study by Andersen et al. (2012, p.59) suggests that tutorials improve player

engagement; when tutorials were present in complex games, playtime was increased

by as much as 29% as opposed to simple games where there was no significant
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difference. Therefore, they argue that tutorials should only be present in the most

complex games and conclude that simple game mechanics do not require tutorials

because they could be easily discovered through experimentation. A more recent

study by Passalacqua et al. (2020, p.9) suggests that tutorials contribute to

continuous-use intentions for less experienced players in simple-to-learn games,

discovered when investigating the impact on users’ psychophysiological states and

continuous use intentions through a laboratory experiment (N = 40).
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3 Research Question
Whether to tutorialize and how to tutorialize is essential to understand when creating

games. However, without need, having a tutorial may obstruct usability by causing

confusion, frustration, and failure (Baecker et al., 2000, p.17). Previously, the learning

efficacy in animated demonstrations and text-based instructions has been compared,

but without examining learning devoid of any instructions (Palmiter and Elkerton,

1991, p.257). In this study, we ask how tutorials influence learning, focusing on the

difference between the presence and absence of a tutorial. The purpose is to provide a

framework from which game developers can gain a deeper understanding of tutorials

within their games.

This study's research questions were:

RQ1: How much does the presence of tutorials contribute to players’ learning

in terms of memory retention?

RQ2: Do tutorials affect the amount learned by players?

The hypotheses were:

H1: Players forced to discover mechanics through exploration will have lower

completion rates and higher completion times.

H2: The experimental group will have higher memory retention after a week

when examining completion times.
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4 Method
The research design utilized a quantitative experiment with repeated measures to

investigate memory retention, based on Palmiter and Elkerton’s (1991) study.

Repeated measures design is also known as longitudinal design and is defined as “ . . .

multiple measurements of predictors and/or criteria . . . over time” (Landers and

Bauer, 2015, p.163). Longitudinal studies are beneficial for determining change over

time (Salkind, 2021, p.5); however, the long-term impact of digital learning tools has

been criticized for lacking content to assess learning trajectories (Lieberoth, Wellnitz

and Aagaard, 2015, p.182). The study utilizes a custom-built game as a testbed where

completion times and completion rates were quantified to investigate the amount

learned and retention as a result of tutorialization (see 4.1 Testbed for full

description). According to Li, Grossman, and Fitzmaurice (2012, p.103), completion-

times and rates indicate a persons’ comprehension and how well they learned the

concepts. This study follows the true experiment model, defined by Dawes (2012) as a

randomized experiment, and the sampling methods used were convenience- and

snowball sampling.

This study split participants into two groups: an experimental and a control group, in

order to explore the discrepancies between the groups. The experimental group was

given a set amount of tutorials to guide them and help them learn. The control group

only received instructions on navigating the character, consequently forcing the

participants to explore and utilize a trial-and-error learning method. In contrast,

Palmiter and Elkerton’s (1991, p.258) study examined three test groups: an animated

demonstration, a text-based, and a combined group.

The participants took part in three tests over seven days, lasting up to six minutes. The

first day consisted of a training session (training test), and directly afterward, the
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participants were tasked with playing again (immediate test). The delayed test took

place seven days later, where the participants were tasked with playing the game a

third time (delayed test). The experimental group played once with tutorials and

thereafter without, while the control group played without tutorials on all three tests.

4.1 Testbed

For this study, a custom-made game was created in order to design specific tutorials

based on research (see chapter 2 Related Research). The game is a 2D topdown short

adventure game where the player must complete seven objectives (see Table 4.1). The

game was created in Unity (Unity Technologies, 2005), with the purpose of

simplifying data gathering; a WebGL (Khronos WebGL Working Group, 2011) build

was created to make a browser-based game so that the researchers could upload it to

itch.io (Corcoran, 2013). The design and implementation of the game took seven

weeks. Two versions were uploaded with different passwords to minimize the risk of

human error. Several programming principles had to be considered during the game's

design process, foremost loose coupling so the game would not crash when the

tutorials were inactivated. We decided that a good programming foundation was vital

because of the timeframe of seven weeks, therefore intricate systems to streamline the

production of quests. In addition to this, all artwork was purchased from Szadi art

(Szadi art, n.d).
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Table 4.1: List of quests in the game, describing the type of objectives and the

combination of tutorial types accessible to the experimental group.

Quest name Type Tutorial

Gather logs Gathering, Exploring Progressive, animated
demonstration and
auditory

Craft Campfire Crafting Progressive, text-based

Gather flint and steel Gathering, Exploring Progressive, animated
demonstration and
auditory

Craft flint and steel Crafting Progressive, text-based

Light Campfire Action Progressive, text-based

Survive the Night Time-based Progressive, text-based
and auditory

Explore Village Exploring Progressive, animated
demonstration,
text-based, and auditory

4.1.1 Tutorials

The tutorials are the unit of analysis and were designed per three common concepts of

tutorials to assist learning; auditory, animated demonstrations, and text-based tutorials

as earlier described by Palmiter and Elkerton (1991, p.258). Furthermore, the tutorials

were triggered in two different ways, either progressive or adaptive. We designed the

tutorials to explain unique or specific mechanics and the tasks that the players

encountered, based on Kieras's (1985, p.379) criteria. The difficulty was the basis for

the tutorial assignment to each objective.
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Adaptive- and progressive tutorials are defined as when to give a tutorial. An

adaptive tutorial acts as a feedback system for the player, where the player's action

decides when the tutorial is presented. Progressive tutorials, on the other hand, are by

design choice; the game designers pick what appears to be an opportune moment for a

tutorial to appear.

Animated demonstrations are visual demonstrations on how to perform a task and

were used to guide the player to a specific location by pointing an arrow on or

towards the objective (see Appendix A, Figure A1).

Auditory tutorials are auditory descriptions that describe quest objectives or guide

the player. The voice acting was designed to work as an inner voice, where the

protagonist is talking to themself.

Text-based tutorials are instructions presented as text on the screen. Either for a short

duration or until a condition is met; for example, the text disappears when a quest is

completed to ensure that the participant has learned the concept.

The tutorials within the game were modeled after Gee's (2005) previously mentioned

principles. Gee (2005, p.5) emphasizes the importance of describing complex game

mechanics to players for games to be entertaining. We incorporated five of Gee's

(2005) 13 principles (see chapter 2). Some principles were excluded because they

lacked relevance due to genre. Additionally, some had to be removed from

consideration due to the duration of the playthrough, as patterns could not be

established. Principles one and two regard exploration and making players feel like

active agents. Therefore, certain tutorials were designed to be adaptive; players

receive a warning when they move off-limits. This incentivizes exploration and

guides the player simultaneously. It is worth noting that exploration plays a more
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significant part in the game version without tutorials since it is the only way to

progress. The fourth principle regarded tool manipulation and was implemented

through the game's crafting system, which requires manipulation to ensure survival

and to progress within the game. The seventh principle regards to trial and error and

explains how expertise is formed. Therefore, we forced the players to repeat things

they already know every time they die before progressing further, making it a crucial

part of the game. The eighth principle was attempted through verbal communication,

which is shared partly progressively and part adaptively. The adaptive tutorial is given

when the player does something wrong, such as wandering off in the wrong direction,

and the progressive verbal tutorial is presented when a quest starts. The 13th principle

was accomplished by making the objectives based upon things familiar to oneself

from real-life experiences.

Granularity and density were also considered: Bundgaard (2010, p.76) described it as

“... the fineness/coarseness of a description and its richness concerning elements

mentioned within it”. Arjoranta (2017, p.709) explains that humans' awareness is

limited when not paying special attention. This is in the context of narrative

implementation. However, it is a reasonable assessment that this can be translated to

tutorials. Therefore, the tutorials were designed only to provide necessary information

to keep it relevant, which is beneficial for usability, according to Baecker et al. (2000,

p.23).

4.1.2 Game components

The game progression revolves around quests, like many other games. This was done

to keep the research relevant for the current state of game development; the game

mechanics are similar to what can be found in other games. To finish a quest, the

player must complete a set of objectives. These were based on typical game design
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concepts such as exploring and crafting, found in popular games such as Mojang’s

Minecraft (2009).

Questing is, as mentioned earlier, a core component. The game includes a quest log to

organize and present the quest; it contains the current quests the player must

complete to progress in the game. The quests have a short description that hints at

how to complete them. Two primary quests have to be completed to finish the game.

The first primary quest is called Survive the night! Which tasks the player to survive

and complete other objectives as a part of the quest. The second primary quest is

Explore Village, where the player has to locate the well in the village; this quest is

unlocked once all the other quests are completed.

Exploring is a central part of the game. For example, a village has to be found to

complete the game. The game tutorial assists the player with arrows pointed towards

or at the designated location. This is an animated demonstration where visuals train

the player. The player is warned when straying too far from the quest area. This

allows the player to explore while requiring the players to be active agents (Gee,

2005, pp.6-7).

Crafting is a significant component of the game. The crafting in the game is used to

craft various items, such as a campfire and a flint and steel, which are needed to

survive the first night and complete one of the two main objectives. This system is

combined with the inventory that stores picked-up items and provides descriptions

explaining common uses. From the inventory, you are able to craft items with the

crafting system. To craft, the player has to try to combine the correct combination of

ingredients.
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Figure 4.1: Linear quest progression within the game, grouped and color-coded by

quest type in addition to a description of how to complete the quests.

4.3 Data collection

The data was collected from participants (N = 32) over a duration of three weeks. The

experiment followed the true experiment model described by Dawes (2012) as a

randomized experiment where every participant in the population has an equal chance

to be in each group. This was accomplished by having every other participant placed

in a group based on when they participated the first time. Each participant played the

game three times since the study followed the repeated measures model (Landers and

Bauer, p.163, 2015). The first playthrough was a training session where the
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experimental and control groups received different game versions. The immediate test

was done directly afterward; finally, a delayed test was done seven days later to

measure retention.

Completion times and completion rates were quantified and sent to Google Forms

(Google LCC, 2020). The controlled environment allowed us to gather data without

the risk of human error. The quantification of completion times and completion rates

was modeled after Li, Grossman, and Fitzmaurice's (2012, p.103) research design.

Three measurements were gathered: completion time from the start of the game,

completion time from when the quest is given, and whether or not it was completed.

Completion time from the start of the game was gathered because objectives could be

completed out of order which resulted in a completion time of zero. Measuring

completion times from the start ensured that no data was lost due to design errors,

even if the participants completed the quests out of order.

To recruit participants snowball and convenience sampling methods were utilized.

The researchers independently contacted people they knew, instructing them to spread

the word and recruit people they knew (Salkind, 2012, p.2; Given, 2008).

Convenience sampling eases the finding of participants, while snowball sampling

facilitates a larger sample. Game development students and developers were avoided

since they might look differently at games than the general population.

Participants had to accept a consent form before starting the test (see Appendix A,

Figure A2). All the participants were anonymized through an assigned random ID

cached on their computers. The participants received instructions online on how to

play (see Appendix A). The participants were given minimal information but were

tasked with completing the game as fast as possible.
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4.4 Data analysis

The raw data was analyzed using RStudio (RStudio Team, 2011). Linear

mixed-effects regression was utilized to indicate the difference between effects within

and between groups (Bates et al., 2017). LMER was utilized because it is a two-stage

random-effects model suitable for repeated measures (Laird, Ware, 1982, pp.963,

964).

Du Prel et al. (2009) explain that confidence intervals enable conclusions about the

study's statistical plausibility and clinical relevance because they provide

complementary types of information. At the same time, du Prel et al. (2009) conclude

that confidence intervals and p-values are not contradictory statistical concepts.

Additionally, confidence intervals can be calculated from p-values if the size of the

sample and the dispersion or a point estimate is known (du Prel et al., 2009). Du Prel

et al. (2009) claim that the two statistical concepts are complementary. Confidence

intervals (CI) have been used to determine statistical relevance to make statements on

the direction and strength of the effect when the results are statistically significant. A

confidence interval of 90% (CI90) was chosen, even though 95% (CI95) is the most

common, according to du Prel et al. (2009).
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5 Results
The results show the difference in completion times and completion rates between the

control- and experimental groups. To facilitate readability, results with confidence

intervals crossing zero were not reported.

5.1 Learning through tutorials

The first hypothesis state that players who are forced to discover mechanics through

exploration will have lower completion rates and higher completion times. To

examine completion times, a linear mixed-effects regression was conducted with the

completion times as the dependent variable, in addition to quest- and participant ID as

cluster variables. We found that the experimental group had lower mean completion

times during the immediate test (β = -19.95, CI90 = -38.46 - -1.49) (see Figure 5.1).

Moreover, the linear mixed-effects regression revealed lower mean completion times

during the delayed test (β = -37.79, CI90 = -51.58231 - -23.638287) (see Figure 5.1),

the full regression results are given in Appendix B, Table B1.
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Figure 5.1: LMER effect plot of completion times, dots show mean value, and the

wishers show standard errors. The control group had a steady decrease in completion

times, while the experimental group had a high initial decrease that evened out after

the immediate test.

To examine the completion rate, a fit generalized linear mixed-effects model

(GLMER) was conducted. Completion rate was the dependent variable, in addition to

quest- and participant ID serving as cluster variables. An interaction effect was

revealed (β = 4.33, CI90 = 3.3041243 - 5.4714116) for the experimental group

completion rates, which improved less after the training test. Still, they had a higher

completion rate during the training test than the control group, see Figure 5.2 (The

full regression results are given in Appendix B, Table B2). To evaluate how much

was learned by the experimental group opposed to the control group, mean
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completion rates during the training tests to determine how much knowledge was

accumulated during the first playthrough, to get a deeper understanding of how well

they learned said concept, completion times during the immediate and delayed test

was considered; therefore, H1 is accepted.

Figure 5.2: GLMER effect plot of completion rate, the dots show mean value, and the

wishers show standard errors. The experimental group initially had higher completion

rates than the control group; however, there was no significant difference between the

groups during the delayed test.
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5.2 Memory retention

The second hypothesis state that the experimental group will have higher memory

retention after a week when examining completion times. To examine this, a linear

mixed-effects regression was utilized. The experimental group had lower mean

completion times during the immediate test (β = -19.95, CI90 = -38.46 - -1.49). In

addition, the linear mixed-effects regression revealed that the experimental group had

lower mean completion times during the delayed test (β = -37.79, CI90 = -51.58231 -

-23.638287), the full regression results are given in Appendix B, Table B1. Assuming

that completing something from memory will yield lower completion times than

learning something anew suggests that the lower mean completion times by the

experimental group during both the immediate test and the delayed test (see Figure

5.1) show that the experimental group had higher memory retention. Therefore, H2 is

accepted.
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6 Discussion
Most games contain some sort of tutorial or introduction, and it has become a standard

in game design. However, some studies claim that tutorials could be unnecessary

depending on the complexity (Andersen et al., 2012, p.59). This study attempts to

contribute towards the discussion on tutorial's effects on video games by providing a

deeper understanding of the consequences on learning.

This study shows that the experimental group had significantly higher mean

completion times during the training test. This could be explained by a phenomenon

witnessed by Glenberg and Robertson, 1999, p.16, where participants that had to read

in combination with listening took approximately 25% longer when learning the

concept—suggesting that more time was spent learning. Therefore, completion times

during the training test were not included when determining whether or not to accept

or reject hypotheses. Furthermore, the results reveal that the experimental group had a

higher completion rate (37.5%) compared to the control group (6.2%) on the training

test (see Table 6.1) as a result of the tutorial. It should be considered that varying prior

knowledge could influence how effectively one learns and comprehends (Glenberg

and Robertson, 1999, p.1). The control group may have had less prior knowledge and

therefore had a considerably lower completion rate (Glenberg and Robertson, 1999,

p.1; Grossman, Fitzmaurice, and Attar, 2009, p.649). Therefore, prior knowledge

should be considered when studying tutorials. Although the random experimental

design of this study implicates that this is not an issue since both groups would

statistically have the same amount of outliers and errors under the null hypothesis as

described by Cox (2009, pp.421-422)

A binary outcome is observed, leading to r1 and r2 successes in the
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respective treatment groups. Under the strong null hypothesis, identical

outcomes would be obtained for each individual unit, whatever be the

allocation of treatments, so that in all possible configurations, r1 + r2 is fixed.

Analogous logic applies when means are compared (Cox, 2009, pp.421-422).

However, sampling errors might create uneven groups. Identifying prior knowledge

could have helped separate outliers from the data and, as a result, provided more

generalizable results.

Table 6.1: The group completion rates for all tests.

Completion rates Training test Immediate Test Delayed test

Control group 6.2% 43.8% 68.8%

Experimental group 37.5% 50.0% 68.8%

The results indicate that the experimental group learned more and had higher retention

even though the performance between the groups evened out over time. This suggests

that the complexity of the mechanics was simple enough for the control group to

comprehend, and it could be argued that the tutorials were not needed. Andersen et al.

(2012, p.59) state that simple games do not require tutorials as the mechanics could

easily be discovered through experimentation, where tutorials contribute up to a 29%

increase in playtime for complex games. Passalacqua et al. (2020) argue that tutorials

within simple-to-learn games contribute towards continuous-use-intentions for less

experienced players. Therefore, it could still be valuable to have tutorials in simple

games. Baecker et al. (2000, p.17) claim that usability hindered by complexity leads

to various negative emotions. Therefore, it is reasonable that game designers should

grasp the intended target group and the game's complexity to tutorialize games

adequately.
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Neither the difficulty nor the complexity in the game is based on research but on our

experience as game developers’ of what is considered complex. However, the analysis

of completion rates indicates that the experimental group had a large initial

knowledge acquisition and a learning curve that stagnated due to the tutorials' absence

in the experimental groups' second and third playthrough (see Table 5.1). In contrast,

the control group is more progressive, with a steady increase in the amount learned.

According to Grossman, Fitzmaurice, and Attar's (2009, p.649) definition of

learnability, initial learning was higher for the experimental group, but the learning

(extended learnability) evened out between the groups over time. This could suggest

that the game was more difficult for the control group, as initially, they had more

difficulty comprehending the game mechanics.

The game initially included video presentations for the crafting system but was

removed due to an issue building the game for the browser. According to Baecker et

al. (2000, p.20), video presentations are an effective approach for rapid development,

suggesting a more significant difference between the groups if video presentations had

been included.

There are other options for teaching players as opposed to tutorials; Nebel et al.

(2020) investigated the effects of competitive elements and found that adaptive

competition increases the retention of the participants. Furthermore, Fraser,

Katchabaw, and Mercer (2014, pp.441, 443) argue that adaptive difficulty is an

efficient way to get players engaged in video games. This is a viable alternative

considering Gee (2005, p.7) explains that learning is most efficient when at the edge

of players' knowledge.
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6.1 Limitations and Future Research

This section aims to shed light on the limitations of this study. Moreover, suggestions

will be made for how to avoid these problems.

As mentioned before, the testbed did not have a defined difficulty, which according to

Andersen et al. (2012, p.59), is a reason for tutorialization. Nevertheless, the results

indicate that the difficulty within the game was sufficient as some players completed

the game while some did not, where noticeable differences could be identified

between the experimental and control group.

Lieberoth, Wellnitz, and Aagaard (2015, p.183) describe that dropouts are a problem

with longitudinal studies. This study had two dropouts due to the research design. To

combat this, we streamlined the process by minimizing the contact needed and the

demands on the participants by avoiding recording video and having interviews.

The difference between the experimental and control groups could be a consequence

of prior knowledge. Glenberg and Robertson (1999, p.1) explain that prior knowledge

is vital to learning and comprehension. This study did not consider participants'

experience with video games. In addition to this, some concepts within the game are

very similar to other popular titles and could give some participants an unfair

advantage and could skew the study's results, especially with such a small sample.

The sample size (N=32) had a total of 96 observations; a larger sample size would

have provided narrower confidence intervals. Järvelä et al. (2015, pp.198-199) explain

that if events are too unique, a larger sample size is required for an adequate statistical

analysis. Furthermore, outliers are easier to identify. In addition, a small sample may

not represent the large population adequately.
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Since this study is modeled after Palmiter and Elkerton’s (1991) study, the same

instrument for measuring memory retention was utilized. Consequently, when the

participants played the second and third playthrough, it was hard to differentiate

between memory retention and newly acquired knowledge. The only suggestion for

what is caused by memory as opposed to discoveries is completion time, under the

assumption that doing something from memory is quicker than learning something

anew through experimentation. One way to circumvent this is to remove all data

points where no time was acquired during the initial test.
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7 Conclusion
The purpose of the research was to investigate how tutorialization affects video

games. The consequences of tutorialization are still debated; therefore, this study

aimed to contribute to the subject by investigating how tutorialization affects video

games, looking at how they affect learning and memory retention.

The research questions ask how much the presence of a tutorial affects a player’s (N =

32) learning in terms of memory retention. The results indicate that the experimental

group had higher memory retention, which was suggested by the much lower mean

times during the second and third playthrough under the assumption that playing from

memory is faster than trial and error. The completion rate analysis suggests that the

tutorial's presence mainly affected initial learning, while the mean completion rate

during the delayed test reveals that the memory retention was similar between the

groups. Additionally, the presence of tutorials affected the amount learned, indicated

by the mean completion rate being higher and the mean completion times lower for

the experimental group during the immediate test. Finally, both groups' learning

curves evened out when the tutorials were removed, suggesting a direct correlation.

When making a game, the necessity of tutorials needs to be considered since the

presence of tutorials impacts several aspects, such as continuous-use-intentions and

player engagement. However, the absence of tutorials causes negative feelings,

namely frustration and boredom. Game designers should therefore grasp the

complexity of their games and their target group to understand when and how to

tutorialize their games.
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Appendix A
Instructions

Målet med spelet är att klara det så snabbt som möjligt. Spelet tar slut efter 6 minuter

det står då test over och det är bara att klicka sig vidare, notera att test over INTE är

samma som game over, om du får game over klickar du enter för att börja om. Spelet

spelas från webbläsaren via länken ovan! När det står test over så kommer du komma

vidare till ett litet formulär, du fyller i frågorna och klickar submit (det är inte

supertydligt att du har klickat för knappen bara slutar fungera). Sen skriver du till mig

för att se att det funkat som det ska, du väntar sedan svar från mig och ifall allt gått

som det ska så ska du sedan refresha sidan (F5) och spela spelet igen!

The goal of the game is to complete it as fast as possible.

Kontroller:

WASD för att styra karaktären

Piltangenter för att navigera i menyer

‘i’ eller ‘tab’ för att öppna inventory

‘Q’ för att öppna quest log

-Musen används alltså inte!

Om du skulle gå in på settings i huvudmenyn måste du klicka ‘escape’ två gånger för

att komma ur det!

37



Figure A1: An animated demonstration from the game, pointing towards an

objective.

Figure A2: The consent form
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Appendix B
Results

Table B1: Model 1

----------------------------------------------------
(Intercept)                         87.78 *

[61.08;    114.47]
variableTest.2 -22.96 *

[-37.24;    -8.67]
variableTest.3 -37.79 *

[-51.72;   -23.87]
GroupTutorial group                 2.42

[-15.51;    20.35]
variableTest.2:GroupTutorial group -19.95 *

[-38.50;    -1.40]
variableTest.3:GroupTutorial group -10.58

[-28.80;     7.64]
----------------------------------------------------
AIC 4250.96
BIC 4287.09
Log Likelihood -2116.48
Num. obs. 409
Num. groups: ID 32
Num. groups: QuestID 7
Var: ID (Intercept) 289.11
Var: QuestID (Intercept) 1342.00
Var: Residual 1752.55
====================================================
* 0 outside the confidence interval.

Table B2: Model 2

--------------------------------------------------

(Intercept) -1.34
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[-4.16;  1.49]

variableTest.2                      4.33 *

[3.25;  5.40]

variableTest.3                      6.08 *

[4.75;  7.40]

GroupTutorial group                 2.82

[-0.25;  5.90]

variableTest.2:GroupTutorial group -1.56 *

[-2.95; -0.17]

variableTest.3:GroupTutorial group -2.54 *

[-4.09; -1.00]

--------------------------------------------------

AIC 385.72

BIC 421.80

Log Likelihood -184.86

Num. obs. 672

Num. groups: ID 32

Num. groups: QuestID 7

Var: ID (Intercept) 22.86

Var: QuestID (Intercept) 9.48

==================================================

* 0 outside the confidence interval.
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