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Abstract 
 

This thesis studied the effects of ear training on motivation and the ability to identify 

sounds under a layer of pink noise, using two versions of a training application. The 

first version was a serious game that utilized common game design features with the 

aim of increasing the player’s motivation to keep playing. The second version, called 

the basic training application was used as a base-line and modeled after the training 

method used by Shafiro (2008) in his experiment #2. 14 participants (divided into two 

groups of 7) were tested on their ability to identify sounds and how motivated they felt 

to continue training. Results pointed to the basic training application being better at 

increasing the participants’ sound identification ability, and the serious game being 

better at retaining the participants’ motivation to keep playing. Future studies should 

aim to combine features from both versions of the training application. 
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1 Introduction 

Noise is all around us; from the steady hum of your computer, to the low growl of the traffic 

on the road outside your window. Noise follows us almost everywhere in our daily lives, yet 

many people seem oblivious to the effect it has on them. As defined by the Merriam-Webster 

online dictionary, “noise” is: any sound that is undesired or interferes with one's hearing of 

something, and “noise pollution” is defined as: annoying or harmful noise (from automobiles 

or jet airplanes for example) in an environment.  

As Sharp (2010) writes, unwanted sound and annoyance is subjective; he gives an example of 

how one performance of Shostakovich’s 10th symphony can be a pleasure for some, and a 

cacophony to others. Polli (2011, p. 261) writes about the listening attitudes that are 

reinforced when listening to traditional music versus soundscape, noting that they can be 

divided into two areas of: “how the sound is presented, noted and recorded, and how it is 

received and interpreted”, meaning that the different attitudes affect the perception of the 

presented sound.  

Hearing loss has been shown to have a variety of negative effects on humans (Sharp, 2010), 

ranging from health issues to social well-being. Daniel writes that (2007) these negative 

effects appear to be “correlated to the increase in the amounts of hazardous levels of noise 

exposure from infancy through early adulthood” and that this is usually related to 

recreational noise exposure. In fact, there are numerous educational programs and online 

courses aimed at increasing listening ability (such as Better hearing institute, Cochlear, 

Development learning center’s auditory retaining therapy, Audioscreen, and Sound listening 

corperation), suggesting that it is a common issue as well as an accepted area of practice. 

Adams, et al. (2006) writes that noise from individual sources have been greatly reduced 

over the past two decades (1986-2006) thanks to noise policy that focus on maximum sound 

levels for engines and machines. The overall environmental noise has on the other hand 

increased due to the increase in primarily road and air traffic; which are both forecasted to 

continue to grow (Adams, et al., 2006). Adams, et al. continues, stating that focusing on 

controlling individual sources may have limited effect in a global context, and that “a better 

understanding of overall noise and sound exposure and its public acceptance may be 

necessary if noise policy is to be effective within urban planning” (Adams, et al., 2006, p. 

2395). 

The term “Soundscape” was coined by composer and music educator Murray Schafer as an 

analog word for our sonic environment; a collection of the sounds in the current 

environment (Polli, 2011). Schafer (1994) proposed "ear cleaning" or "listening exercises" 

such as the soundwalk (described below in Background, 2.1) to combat noise-induced 

hearing loss. These exercises were "designed to make the listener focus and notice the 

sounds around them" (Holland, 2011, p. 27), so as to bring the soundscape from the 

background of the sonic perception to the foreground. Even though Schafer’s books were 

written in the sixties they are still highly relevant today (Ferrington, Frayne and Westerkamp 

ed., 2001), and Schafer’s techniques are still being used successfully in education (Holland, 

2011, p. 27). 

The aim of this study was to examine if a training application could successfully raise 

participants’ motivation to keep training and increase their ability to identify complex 
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sounds. By utilizing common game design features that aimed to improve motivation and 

enhance the training experience, one of the training applications was made into a serious 

game while the other was a basic training application, functioning as a base-line. Both the 

study method and the basic training application were inspired by Shafiro’s experiment #2 

(2008). 

 



 3 

2 Background 

Composer and music educator Schafer believes in a simple way to improve the world’s 

soundscapes; by learning to listen. He writes (1996, p.11) that there is a need to make the ear 

more sensitive to “the fantastic world of sound around us.” When a certain critical mindset 

has been developed, bigger projects with social repercussions can be undertaken so that 

others may benefit from our experiences. He continues to say that the end goal would be to 

start making conscious choices that affect our surrounding soundscapes (1996). In his book 

The Soundscape (1994) Schafer writes that when we know which sounds we want to 

preserve, encourage and multiply, then the destructive sounds will be revealed and we will 

know why we must eliminate them. 

To learn how to listen, Schafer (1994) proposes many different exercises which he dubs “ear 

cleaning”. These may include not speaking for a day, listening for specific sounds or 

documenting all the sounds in the current soundscape. The “soundwalk” is one of those 

exercises and one of the foundations of this study. 

2.1 Soundwalks 

The term “soundwalk” was invented by Hildegard Westerkamp, one of Schafer’s 

collaborators on the World Sound project (Polli, 2011). Westerkamp defines soundwalking as 

“an embodied method of personally connecting with the soundscape through focused 

listening, while physically moving through space” (in Polli, 2011, p. 258). Polli continues to 

write that the main purpose of a soundwalk is listening to an environment, wherever it may 

be. Westerkamp (2001, in Holland, 2011, p. 28) writes that soundwalks are “exposing our 

ears to every sound around us no matter where we are”. Holland (2011, p. 29) writes that the 

soundwalk can “help us learn about our relationship with our environment”, and that it is 

“an effective educational tool that was useful as part of the Heightened listening project” 

(described below in part 2.2).  

Schafer (1994, p. 212-213) describes the differences between a listeningwalk and a 

soundwalk: “A listeningwalk is simply a walk with a concentration on listening”, “Sounds 

heard and missed can be discussed afterward”, and that the soundwalk on the other hand “is 

an exploration of the soundscape of a given area using a score as a guide”. A soundwalk may 

also contain ear training exercises or have the soundwalker participate in creating the 

soundscape, becoming a “composer-performer”, as Schafer notes (1994). Soundwalks are 

therefore, according to Schafer, more comprehensive than listeningwalks and can utilize 

different methods other than just listening to a soundscape whilst walking and discussing it 

afterward. 

Westerkamp (in Polli, 2011) describes that the soundwalk can be done alone or shared with 

others, with or without recording equipment. Although, as Polli (2011) notes, Westerkamp’s 

ideas regarding recording, manipulating and broadcasting soundwalks seem to do what 

Schafer (1994, p. 88) describes as “schizophonia”, defined as “the splitting of sounds from 

their original contexts”. Polli writes that “according to Schafer, a soundscape cannot and 

should not be separated from its geographical location”. Westerkamp (in Polli, 2011) 

addresses this in her writings and argues against Shafer’s theories, stating that composers 

can “make use of the schizophonic medium to awaken our curiosity and create a desire for a 

deeper knowledge […] about our own as well as other places and cultures”. Listening to a 
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soundscape composition does not disorient the listener, but it “creates a clearer sense of 

place and belonging for both composer and listener”. Westerkamp (in Polli, 2011) concludes 

that a soundscape composition is “meaningful precisely because of its schizophonic nature 

and its use of environmental sound sources.” Polli summarizes Westerkamp’s arguments 

into that “the immersive nature of a soundscape composition […] enhances a listener’s 

understanding of the place”. It is the author’s belief that Westerkamp is correct in her 

reasoning, especially since the current study utilized the schizophonic medium in the tests. 

2.2 A tool for soundscape quality 

Berglund and Nilsson (2006) utilized listeningwalks in a study where they developed a tool 

for characterizing the perceived quality of residential urban soundscapes. The tool was a 

collection of 12 attributes, selected from a pilot study, which participants were to use when 

describing the different soundscapes. They gave the participants the task of characterizing 

the quality of the soundscape, at each designated listening space using the tool, by scaling 

how well each of the 12 attributes matched the 30-second soundscape (Berglund & Nilsson, 

2006). A pilot study determined that a 30-second listening period was "probably the longest 

period possible for recalling and reporting on an immediate soundscape perception" 

(Berglund & Nilsson, 2006). 

The attribute scale ranged from a 0% match to a 100% match. The 12 attributes were: 

soothing, pleasant, light, dull, eventful, exciting, stressful, hard, intrusive, annoying, noisy, 

and loud. Berglund and Nilsson (2006) noted that the attributes were translated from 

Swedish and had the same meaning in both languages, except for "dull" which was "dov" and 

"loud" which was "ljudstark" in Swedish. In the author's own opinion, "muffled" would have 

been a more appropriate translation to "dov". 

In their study they found that the mere use of sound level (measured in decibel) was not 

valid as an indicator for soundscape quality. This was due to the fact that some soundscapes 

with high sound levels were found to be of better quality than those with lower sound levels 

when tested using their attribute tool. Out of the 12 attributes, Berglund and Nilsson (2006) 

found that “pleasant” was found to be least associated with the sound level (or loudness). 

Berglund and Nilsson (2006) also found that their tool for measuring soundscape quality 

during soundwalks in urban residential areas was proficient for identification and 

classification of residential soundscapes. 

The following parts of this chapter will delve deeper into previous studies done on ear 

training, but first some theories relating to the sound identification ability will be explained. 

2.3 Causal listening 

Chion (1994) wrote about what he called the “three modes of listening”. These were “causal 

listening”, which focuses on listening to a sound to gather information about its cause; 

“reduced listening”, which focuses on the traits of the sound itself independent of cause or 

meaning; and “semantic listening”, the listening mode focused on language and code to 

interpret a message. Chion (1994) stated that when the sound’s cause is not visible to the 

listener, sound can constitute the principal source of information about it. He also notes that 

care must be taken so as to not overestimate the accuracy and potential of causal listening, 

for in reality causal listening is not just the most common but also the most deceptive and 

easily influenced mode of listening. 
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Chion (1994) elaborates on these thoughts by giving examples of how the human speaking 

voice is the only sound, produced by different sources that humans can listen to and truly 

distinguish the different sources by (i.e. other people). It is doubtful that a person would for 

instance be able to identify two dogs based solely on their bark (especially if they were the 

same breed). Chion points out that “there is a considerable difference between taking note of 

the individual’s vocal timbre - and identifying her”, using a mental image of her looks. 

Lastly, Chion (1994) writes that more than particular items are recognized, categories the 

item falls into is recognized as well such as human, mechanical or animal. He contends that 

what is recognized is just the “general nature” of the sound’s cause. Chion (1994) writes that 

we identify temporal indices that we try to draw upon to discover the nature of the cause. 

2.4 Raising sonic awareness 

Holland (2011) conducted an extensive empirical investigation for heightened listening as an 

access tool for electroacoustic music, dubbed the Heightened Listening project. Holland’s 

study investigates “the potential for widening access to electroacoustic music through 

learning heightened listening skills” (Holland, 2011, p. 8). The Heightened Listening project 

was based on research from the Intention/Reception project, which had its foundations in 

research done by Dutch/American composer and musicologist Leigh Landy. Landy (1999, in 

Holland, 2011) described the debate on listening strategies and brought forth Mark Taylor’s 

concept of “heightened listening”. 

For the Heightened Listening project, the definition of heightened listening was proposed as 

“a close concentration on sound that allows external links to be made” (in Holland, 2011, p. 

7). This then differs from Chion’s (1994) “reduced listening” or “causal listening”, but at the 

same time incorporating elements of both modes. Holland (2011) writes that heightened 

listening allows for shifts in focus to be made between the sound itself, and the source or 

associations to the sound (i.e. the internal and external aspects of the sound) depending on 

which is more appropriate for a particular listening situation. It can be viewed in some ways 

as a mix between reduced and causal listening. 

Holland (2011) writes that appreciating internal qualities can also encourage the listener to 

use their memory and imagination, which can help develop acute spatial awareness. Rudy 

(in Holland, 2011, p. 22) described that “the beauty of sound is not only in its spectral 

qualities, but also in its recognition, ripe with associations”. Enabling listeners to make 

associations would therefore be beneficial, according to Holland (2011). 

In the Heightened Listening project it was not believed that inexperienced listeners could 

acquire the level of skill needed for heightened listening in the short period that was given 

during research. The project was aimed to investigate if simply raising listeners’ sonic 

awareness would influence their appreciation of electroacoustic music. Holland noted that 

the first question to answer in the study was: “How to raise sonic awareness in young people” 

(Holland, 2011, p. 8). 

To teach heightened listening skills Holland (2011) used Schafer’s “ear cleaning” exercises 

and the type of soundwalks used in Westerkamp’s workshops. The soundwalk was recorded 

in both rural and city environments as well as recordings made in coastal locations. After 

listening, participants wrote down what sounds they could hear with regards to location and 

distance. Holland (2011) used this at the start of each workshop and noted that it was a 

popular exercise. 
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The ear cleaning exercise asked for participants to close their eyes and listen to the sounds 

around them for 2 minutes, then put their fingers in their ears and listen for 1 minute, and 

lastly listen with just their eyes closed again for 30 seconds (Holland, 2011).  The aim was to 

change the participants’ perspectives so that the listening becomes internalized. Holland 

(2011, p. 37) explains that “removing the fingers from the ears has the effect of making 

external sounds seem clearer and a little more vibrant”. 

In his study, Holland (2011) found that 86% of those who said that they would like to listen 

to sound-based music again also said that the ear exercises aided their ability to listen closely 

to the sounds. This finding supports the hypothesis that ear exercises can be used to raise the 

listener’s awareness of the surrounding soundscape. 

2.5 Shafiro 

The basis for this study was a paper by Shafiro (2008) who saw a “need for a comprehensive 

test of environmental sound perception that can be used to assess this ability in hearing-

impaired individuals”. Shafiro conducted two different experiments; the first of which was 

for the development of an environmental sound test, and the second one was aimed at the 

effects of training on the perception of spectrally-degraded environmental sounds (Shafiro, 

2008). “Spectral-degrading” is when a sound’s acoustic information is “broken down” so that 

it is not as easily recognizable, and a factor in cochlear ear implants used by hearing-

impaired individuals. 7 subjects between the ages 21 to 26 participated in the second 

experiment. 

40 sounds were used in the second experiment with 4 different exemplars of each sound, 

making up a total of 160 individual sound exemplars. These 40 sounds represented what 

Shafiro described as “5 major categories of environmental sounds”: Human/animal, 

mechanical, signaling, water, and aerodynamic. Shafiro’s (2008) tests were done using 

computer programs and a 4 channel noise-band vocoder to spectrally degrade the sounds. 

Results from the paper’s first experiment, Experiment #1 (Shafiro, 2008) were used to select 

sounds to be used in training. The first group was called Easy-Not trained (sounds identified 

50% of the time or more), the second was called Difficult-Not Trained (sounds that were 

identified 50% or less of the time and not selected for training). The sounds that were 

identified 50% or less of the time and were selected for training were part of group 3 called 

“Difficult-Trained”, which was divided into two other groups (as seen in Figure 1). Shafiro 

(2008) explained that the first group, dubbed “Difficult-Trained-used” consisted of 2 of the 

exemplars from each sound and the second was called “Difficult-Trained-alternative”. That is 

a somewhat misleading title though, since it consisted of the 2 remaining exemplars of the 

“D-TU” (Difficult-Trained-used) sounds that weren’t used in training. 

 

Figure 1 Shafiro’s 3 groups of sounds in Experiment 2. 
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Shafiro (2008) writes that the training part of the experiments was done over a 2 week 

period and a total of 5 training sessions, lasting 30 minutes on average, were done by each 

participant. The average interval of two consecutive training sessions was 2 days. Shafiro 

(2008) explained the training process as follows:  

During each training session, all training stimuli were presented to subjects in 

five consecutive stimulus blocks. The stimuli were randomized within each 

block. Visual feedback was given after every trial. After an incorrect response, 

subjects were provided with the correct response and were allowed to replay 

the test stimulus up to five times before proceeding to the next trial. Subjects 

also received percent correct feedback after every block in the form of a bar 

graph and could continuously monitor their progress during the training 

session (i.e., a percent correct for the current block display adjusted after 

every trial).  

Shafiro, 2008, p. 781 

Shafiro (2008) found that the identification rate for sounds in the Difficult-Not trained 

group increased on average from 15% to 32%. Sounds in the Difficult-Trained-alternative 

group increased on average from 19% to 55%, and sounds in the Difficult-Trained-used 

group increased on average from 10% to 96%. Shafiro (2008) concluded that the results 

demonstrated the “positive effects of training on the identification of spectrally degraded 

environmental sounds”. Regarding the high increase in the “D-TU” group he wrote that “this 

suggests that learning exemplar-specific cues was most effective in improving identification.” 

2.6 Serious games 

Linehan et al. (2011) write that the key predictor of educational outcomes is student 

motivation. The amount of time a student spends engaged in learning (or time-on-task) is 

one of the most important predictors of student achievement. They continue, stating that 

video games are hugely successful at engaging and motivating players to spend time-on-task 

(Linehan et al., 2011). According to Lindsley (1992, in Linehan et al, 2011, p.1982), games 

motivate players to engage in the type of disciplined, repetitive rehearsal that is “crucial to 

success in education”.  

Linehan et al. (2011) write that it seems that game designers have found successful methods 

of getting people to learn the skills needed for gaming success and to enjoy that learning. 

They conclude their speculations by stating that educational games appear to offer the 

potential to improve learner motivation, time-on-task, and thus, learning outcomes. 

Habgood (in Linehan et al. 2011) conducted experiments in two studies investigating the 

importance of integrating learning content with the mechanics of a game. He compared two 

games; the first of which learning was intrinsic to the gameplay and the almost identical 

second game, where it wasn’t. Habgood (in Linehan et al. 2011) found that the first game was 

motivationally and educationally more effective. Linehan et al. 2011 noted that a successful 

educational game must therefore integrate the learning with the gameplay mechanics. 

From a review of game design literature, Linehan et al. 2011 (p. 1981) present a list of seven 

features that “appear important to most games”: 
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1. Games typically present the player with a series of short, medium and long-term 
goals. Indeed, Swartout and van Lent found that goals of different levels help 
motivate learners to continue playing. 
 

2. Games typically require the player to take some actions or decisions in order to reach 
those goals. 

 
3. Games typically excel at providing immediate, appropriate and specific feedback to 

players. This feature is at the heart of the motivation, sustained attention, learning 
and fun experienced by game players.  
 

4. Games often have a complex system for presenting players with rewards for 
achievement. 

 
5. Games methodically teach players the skills needed to meet complex challenges. 

Long, complex tasks are broken down into short, simple components. These 
components are trained individually before being chained together. 

 
6. Generally, players are expected to demonstrate excellent performance of a skill before 

they can advance to using that skill in a more challenging environment. Complex 
tasks, then, simply require the chaining together of these previously learned simple 
skills. 

 
7. Where games present the player with options for taking action, no one action should 

be obviously correct, while others are obviously incorrect. 

(Note that this list is only numbered for reference purposes and is not numbered in Linehan et al. 2011.) 

They do note that including these features will not guarantee a successful game. Though, 

since these features are observed in a lot of successful entertainment games, they are useful 

in “engendering” and maintaining player motivation (Linehan et al. 2011, p. 1981). 

If this approach were to be taken with applications that aim to train the player in a specific 

skill, it is probable (based on the research done by Linehan et al.) that it would improve the 

player’s performance outcome. A game version of a training application could improve the 

player’s motivation to spend more “time-on-task” and engage them in disciplined, repetitive 

rehearsal that Linehan et al. (2011) say is so crucial to success. 
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3 Problem 

As stated previously in the background, there is currently a lack of knowledge of noise 

pollution. Researchers contend that “we need to be better at listening” (Schafer, 1994) and 

that there needs to be an “overall understanding of noise if noise policy is to be effective” 

(Adams et al., 2006). Tools like Westerkamp’s soundwalks, ear cleaning exercises and 

Berglund and Nilsson’s sound quality attribute scale have proven to be useful in analyzing 

soundscapes and training general listening abilities to a degree. There is however still a lack 

of different training methods in sound research.  

To increase awareness of noise, sonic awareness must be increased since the two are directly 

related. This can be done by increasing the ability to identify sounds, which is a component 

in the heightened listening skill and what makes up causal listening. Shafiro (2008) writes 

that “accurate identification of environmental sound plays an important role in maintaining 

listeners’ awareness of their environment”. So to increase noise awareness, the ability to 

identify sounds may be utilized.  

As past studies have shown (Holland, 2011; Shafiro, 2008), it is possible to train listening 

abilities. What these past studies haven’t touched on is their effectiveness in training 

listening abilities, or how motivated the participants feel about continuing their ear training 

during or after the experiments. Serious games could be an answer to this. 

Serious games can incorporate both the fun and motivational aspects of play, as well as so-

called “serious” elements such as ear training. Game elements like a high score, earnable 

achievements or a hard to reach “perfect score” are all feasible additions to a training game 

to increase the novelty value and keep the game interesting, which raises the player’s 

motivation to keep playing. In a training game this means more training experience for the 

player. 

The training method Shafiro (2008) used has some inherent flaws in it if viewed from an 

entertainment standpoint, for instance if the trainee were to be using it in their spare time 

for recreational purposes. (This was of course not the intent of the training method, but it is 

still useful as an example and point of reference for the current problem). For instance, the 

only thing that seems would keep the trainee interested in proceeding with the training 

would be the progress bar. However Shafiro (2008) writes that the design of this bar only 

shows the current percent of right, contra wrong answers and has no end state or defined 

goal to be reached. If say, the participant got the first question right they receive a 100% 

correct progress bar. With every consecutive question it can only remain at 100% or (more 

likely) decrease. This would potentially be detrimental to the participants’ motivation to 

continue training since they could never reach the 100% correct state again. 

A serious game would be able to take the training elements of Shafiro’s method and combine 

them with game mechanics to motivate the player to keep playing, thus prolonging the 

training experience. The questions to be asked are then how this serious game would be 

designed, how it would affect player’s motivation and to what degree it would affect their 

ability to identify sounds? 

The main knowledge contribution of this study is to propose and begin to explore the 

possibilities of adapting game features in training applications for sound research. 
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Specifically, ear training applications could benefit from the research by being able to 

motivate the player during training resulting in more effective training outcomes. 

The research question posed in this thesis is: What are the effects of training using a serious 

game on motivation and the ability to identify complex environmental sounds?  

3.1 Aims 

Building upon previous research done in the field of noise and sonic awareness this thesis 

aims to create and test two versions of a training application to train player’s ability to 

identify complex sounds. This ability is one of the factors of sound awareness and would be a 

step towards helping address the overall lack of knowledge of noise and noise pollution. The 

first version (the serious game) aims to enhance the training experience by implementing 

game features to motivate the participants to keep playing, while the second version (the 

basic training application) is modeled after Shafiro’s experiment #2 method and functions as 

a baseline. 

Hypothesis 1: After playing the training applications for a certain amount of time, 

participants will have increased their ability to identify complex sounds. 

Hypothesis 2: While playing the serious game participants will feel noticeably more 

motivated to keep playing than the participants using the basic training application.  

3.2 Method 

A training application was created with the purpose of training the ability to identify complex 

environmental sounds from a background of pink noise. Two versions of this application 

were created; the first application was made to be a serious game, by incorporating select 

game design elements that aimed to motivate the player to keep playing as much as possible, 

and the second application was more of a basic training application, mimicking Shafiro’s 

training method by utilizing a progress bar as the main source of feedback to the player.  

The pink noise acts as a distractor and a “masker”. Moore (2000) explains that masking 

occurs when several sounds with similar frequencies are played at the same time. The first 

sound that is meant to be heard is called the signal and the sound obstructing it is called the 

“masker”. Pink noise was chosen since it represents the most literal sense of the term “noise” 

and also facilitates the reproducibility of the study. 

The experiment was inspired by Shafiro’s (2008) experiment #2 and used the pretest 

posttest design. In short, the pretest established how well participants could identify 

complex sounds from a layer of noise. Participants then got to train using either version of 

the training application for a total time of 15 minutes and afterwards take the posttest (which 

was the same as the pretest) to evaluate if the participants’ sound identification ability had 

been affected by the training application. 

A total of 14 participants were used in the experiment. The participants were divided into 

two groups of 7, which was done by assigning each participant with a number. The first 

group, referred to as the “SG group” (serious game group), had odd numbers and played the 

serious game with game design elements that focused on motivating continual play. The 

second group, referred to as the “BTA group” (basic training application group), had even 
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numbers and played the basic training application that only used the progress bar feedback 

method. The participants were current and former students from the University of Skövde 

between the ages of 20 and 34, due to availability. 

During the pre- and posttests the playback volume was set the same for each participant, 

since individual hearing sensitivity was not taken into account for this study. It would have 

been a greater risk for some participants to hear the sounds at a higher volume level, by 

setting the volume individually than it was to have the same volume level for all participants, 

and disregard any slight variations in hearing sensitivity that there might have been. This 

was due to the fact that sounds in real life environments are produced at the same loudness 

level, which gives all people basically the same chance at identifying those sounds.  

None of the sounds used in the pre- or posttests were included in the serious game. This was 

done because the general perceptual change of the identification ability was more interesting 

to the study than the learning, or rather memorization exemplar-specific traits. Shafiro 

(2008) wrote about this when he noticed an increase in identification not only for the sounds 

and exemplars that were used in training but also for the exemplars (Difficult-Trained-

alternative), and even the sounds that weren’t (Difficult-Not trained). Shafiro expands upon 

this by stating: 

The finding that training effects can generalize to other sounds demonstrates 

that the improvement in identification accuracy was not based solely on 

learning to associate exemplar-specific parameters of the stimuli (e.g., 

duration) with particular sound names. Rather, listeners’ performance with 

sounds other than those used in training suggests a more general and 

systematic perceptual change in processing spectrally-degraded acoustic 

signals that refer to “real-world” sound sources. 

Shafiro, 2008, p. 786 

He continues to state that if learning involved only traits specific to individual exemplars, the 

improvement in identification accuracy would only be applicable to the exemplars that were 

used during training. Shafiro (2008) points out that the advantages to this sort of perceptual 

adaption would be very limited since the listener would only be able to register source 

information from exact replicas of sounds previously heard. 

3.2.1 Experiment 

The experiment was designed to evaluate whether participants in fact increased their ability 

to identify sounds after training with either of the two training applications. Also, the 

experiment was meant to evaluate how participants’ motivation changes during the training 

session. The sounds used in the training applications were taken from Shafiro’s (2008) 

experiment 2. Only one exemplar of every sound was used. 

The experiment was done individually with every participant and was carried out as follows 

for both the SG and BTA group: Participants were first read the instructions of the study and 

any questions they may have had were answered, as long as the answer didn’t jeopardize the 

test results. They then took the pretest. After the pretest, participants got to use either of the 

training applications for 15 minutes depending on which group they were in. Unstructured 

interviews in accordance with Östbye et al. (2003) were held during the training session 

which let the participants speak freely about their experience. After they completed the 
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training session the posttest was administered. When that was completed a short structured 

interview (as per Östbye et al., 2003) was held with the participant to gain more insight into 

their thoughts about the application. The interview questions aimed to find out what the 

participants felt, regarding their sense of motivation and progress while using the training 

application. 

Participants were asked every 5 minutes how motivated they felt, on a scale of 1-10 to use the 

training application before, during and after the training session making for a total of 4 

answers. Answers were presumed to differ between participants since the question was in 

regards to their own perception and thus highly personal. Although, since they would give 

several answers over a period of time, the progression of the answers was comparable 

between the participants. This would show how participants’ motivation was affected by 

either of the training applications. 

Both the pretest and posttest consisted of the same 12 sounds chosen from a pilot study done 

prior to the main study. This pilot study examined participants’ ability to identify complex 

environmental sounds that were played together with a layer of pink noise. The 12 sounds 

were selected due to the fact that out of the sounds played with a layer of noise, they were the 

only ones which weren’t either identified 100% of the time or none of the time by the pilot 

study participants. This means that the volume balance between the sound and noise for 

these sounds were at a level where they were difficult to identify for some, but not 

impossible. The sounds in the posttest were in a different order than in the pretest to 

minimize the risk (at least somewhat) of a participant recognizing the sounds from the 

pretest immediately, which could have interfered with the results. 

The experiment was conducted with an Acer laptop running Windows 8 and a pair of Sony 

MDR-7506 headphones. To minimize surrounding noise from affecting the results most of 

the experiments were done in the “sound lab” room at the University of Skövde, which was 

the most soundproof room available for this study. Three of the experiments were not done 

at the university but in apartments during the afternoon, when the surrounding noise levels 

were projected to be the lowest. This had to be done due to time constraints and availability 

of some of the participants. The surrounding noise levels did not seem to differ much from 

those experienced in the university and thus, cannot be said to have had any significant 

impact on the results. 

The collected data was analyzed and is presented below with graphs to illustrate the data 

more clearly. Results from both groups, regarding perceived motivation as well as 

identification have been compared. These results are later discussed in the Discussion part of 

the thesis. Conclusions are drawn as to whether the training applications succeeded or failed 

in training the participants’ identification abilities, and also how well they motivated them to 

keep playing. 

3.2.2 Expected results 

It was believed that if the study went as planned and the two training applications were 

successful in regards to training, then the results from the main study would show an 

increase in participants’ ability to identify sounds. This would be shown through participants 

scoring better on the posttest compared to the pretest. If the serious game version of the 

training application was able to motivate the participants in the SG group, they would report 

a noticeable sense of motivation while playing. Participants in the BTA group, using the 
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training application modeled after Shafiro’s method, were on the other hand expected to 

report a lower sense of motivation than the SG group. It was thought possible that the BTA 

group’s motivation might decline more rapidly than the SG group, if they both did decline. 

However, if the training applications would fail in motivating participants to continue 

playing, it was thought that there would be a reported lack of motivation from participants in 

both groups. Regardless, posttest results should still have shown an increase in their 

identification ability, though it was considered possible that the posttest results may suffer 

due to lack of concentration during play. If the training applications also would have failed to 

train participants, their score on the posttest would have been the same as on the pretest, 

showing no sign of a heightened sonic awareness. 

3.2.3 Delimitations 

Due to the time constraints of the study, the workload was reduced in certain areas. The 

serious game was very much a prototype for what the serious game could be if more time was 

given to work on it. This means that, in its current state when the experiment was carried 

out, it included only what was thought needed to be for it to be able to reach the goals of 

training and motivating players. 

There can be made a point to the lack of encompassing questions in the pre- and posttest 

since there are only 12 sounds being tested, none of which are in the category “water”. This 

was an unfortunate byproduct of using the 12 sounds from the previous pilot study and there 

was not enough time to test new sounds mixed with noise to be used in the pre- and 

posttests. 

Since the number of participants was rather small, the extent to which generalizations are 

made about young adult’s listening ability are quite limited. 

Out of the possible listening modes presented in the Background, causal listening and 

heightened listening seem the most likely to be used to identify sounds. Holland (2011) noted 

in his study that inexperienced listeners can’t acquire the level of skill needed for heightened 

listening in a short period of time, as the heightened listening skill is difficult to learn. As 

previously mentioned in the Background, Chion (1994) contended that causal listening is the 

most commonly used listening mode as well as the most easily influenced and deceptive. 

Like Holland (2011) determined in his study, simply raising participants’ sonic awareness 

was sufficient for his study, and is so for this one as well. The question of whether it is causal 

or heightened listening that is used by the participants is an interesting one that can be 

discussed to a great extent, but it is not a question deemed vital to the current research and 

will therefore not be explored any further. 
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4 Experiment 

This chapter describes part of the process behind the making of the two training 

applications; the serious game training application and the basic training application. It also 

describes the outlining of the main study and the two pilot studies done before that. 

4.1 The training applications 

The training application and it’s two versions were created using the programing tool Scratch 

(scratch.mit.edu) developed by the Lifelong Kindergarten group at MIT. Scratch is a 

beginner-level software tool for programming interactive stories, animations and games. It 

was chosen as the platform to create the training applications on because it doesn’t require 

writing any actual code. Scratch also has low “previous knowledge” requirements and a 

simple, easy-to-use interface which is perfect for someone who has had very little experience 

with programming, as was the case during this project. Other programming platforms that 

were considered were Game maker (www.yoyogames.com/gamemaker) and Visual Basic 

(msdn.microsoft.com) but were disregarded in favor of Scratch. 

4.1.1 The serious game training application 

Game design elements were added to the training application to try and maximize the 

participants’ performances and their sense of motivation to continue training. These design 

elements were taken from Linehan et al.’s (2011) list of seven game design features (which 

can be found in part 2.6 in the Background).  

The first feature notes that the use of goals of different levels help motivate learners to 

continue playing. The serious game was designed to include the short term goal of 

completing the current level, the medium goal of getting a high score and the long term goal 

of getting to the final level and completing the game with top high scores in all levels. 

The second and seventh features concern the player’s actions and decisions to reach the 

goals and their different options when doing so, which shouldn’t be obviously right or wrong. 

In the serious game the actions available to the player were mainly to select different 

answers after playing the current sound to be identified. The provided answers were always 

the same and only limited the player’s choice of answers to the different sounds in the game. 

The player could also choose which level to play (after having unlocked more than one level). 

They even had the option to use a “Skip” at any time during a level (which they had a limited 

amount of) and thus skip to the next sound if they were having a difficult time identifying a 

certain sound. 

The third and fourth features in the list are aimed at the feedback and rewards games can 

provide for the player and their achievements. The serious game was fitted with a number of 

ways to give the player feedback. Each time the player gave a correct answer they received 

the message “Correct!” in bright green text for a second on the screen, along with a small 

picture of a squirrel in a party hat to mediate a positive attitude to the player. Each time the 

player gave a wrong answer the message “Try again!” appeared for a second on the screen in 

red text to indicate that the answer was incorrect.  

If a player didn´t have time to answer 10 questions before the timer (seen in Figure 2) ran 

out the screen changed to read “Time’s up!” along with a button that says “Try again!” that 
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players could click on to return to the stage select screen. When a player earned a high score 

a colorful box appeared with the text “New High score!” in pink above the high score list. 

After the top score for a level was reached the text “Level Completed!” appeared in bright 

green letters at the top of the screen to indicate this, and each time a new level was unlocked 

the text under that level was changed from “Locked!” in red text (as seen in Figure 2), to 

“Unlocked!” in green text. 

 

Figure 2 Serious game training application - Level select screen also showing the 
timer (center right), the highscore list (lower right) and the score, level, and 

correct boxes (upper left). 

If the player scored over 2000 points in the final level they got the message 

“Congratulations! Now try to get the top score in all levels. Your final score is” and the high 

score chart showing their score, as well as a bigger picture of the squirrel in sunglasses as a 

reward. If the player got the top score of 4000 points in the final level they got the following 

message, “Congratulations! You completed the ear training game. You are a master listener! 

Your final score is” in blue text, along with the high score chart showing their score and more 

colorful images. 

The fifth and sixth features note that games teach players the skills needed to handle the 

complex challenges presented in the game, and that players are expected to master these 

skills before they can advance to more challenging environments. While the serious game 

training application did not present very complex challenges to the player, it did aim to teach 

players the skills needed to excel in the game. It did this by making the player repeatedly 

listen to sounds with added noise to try and identify what type of sound it was and the 

sound’s source. It also forced the player to improve this skill before advancing to the next 

level by requiring a certain score to be obtained on the current level. 
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4.1.2 The basic training application 

The basic training application was modeled after Shafiro’s (2008) experiment #2 training 

method. It didn’t have any of the game design features like the serious game version of the 

application, apart from giving the player the same “Correct!” or “Try again!” feedback as well 

as having a “progress bar”. Since Shafiro’s method provided the participant with immediate 

feedback of what the correct answer was in the case the wrong answer was given, so did the 

basic training application. The player then had to select the correct answer before moving on 

to the next sound. This immediate feedback of the correct answer of course differed from the 

serious game training application, but it was left out since it would have conflicted with the 

score system. The player could still choose levels, although they were not required to 

complete any and could go back and forth between them as they pleased. There was no end-

state to the game which meant players could continue for as long as they wanted. 

The “progress bar” (seen in Figure 3) was a static bar that read “Progress %” and indicated 

the percent of correct answers out of the total questions answered. Due to limitations with 

the Scratch software the progress bar could not be made into an actual bar that showed this 

percentage more graphically. The only solution that was found during the given timeframe 

would have been time-consuming to produce and ultimately, insufficient in presenting 

precise information to the player. 

 

Figure 3 Basic training application - Level select screen showing the progress 
bar (lower middle). 

After both training applications were finished the serious game was tested during two pilot 

studies and modified afterwards accordingly. 
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4.2 Pilot studies 

Two pilot studies were conducted before the main study to test the serious game application 

and implementation of the test method. 

The first pilot study was done with a male at the age of 23, who therefore represented the 

group of young adult participants later used in the main study. He had been a participant in 

a previous pilot study that used the same sounds as the pre- and posttests, which meant that 

he scored fairly high on the pre-posttests while stating that he recognized the sounds. The 

study was conducted in the participant’s apartment on his own computer but with the same 

headphones that would be used in the main study (the Sony MDR-7506s). Even though he 

expressed that he perceived his hearing to be somewhat reduced and that he had 

participated in a similar pilot before, his observations of the serious game and the design 

choices were still considered valuable. 

The second pilot study was done with the supervisor for the thesis, a male outside of the 

main study’s participant group’s age range. This pilot was also conducted with the Sony 

MDR-7506 headphones, in the participant’s work room on his mac laptop.  

4.2.1 Pilot study results 

Results from the first pilot study confirmed some design choices. The “skip”-button proved 

to be a welcome addition to the game and was used more frequently as the levels increased in 

difficulty. It was reported that giving the feedback “Try again!” after an incorrect answer felt 

more motivating than “wrong” might have. The length of the time-limits of each level was 

considered challenging but not overly so, according to the participant. 

The participant suggested a few changes and additions to the serious game version of the 

training application. One of them was to move the “number of skips left”-indicator to a better 

location than in the corner under the other indicators, so that the player can see it more 

easily. Another suggestion was that there needed to be clearer and more apparent feedback 

after getting the correct answer and after completing a level. He suggested using the squirrel-

image as a sort of reoccurring “mascot” throughout the serious game.  

Results from the second pilot study reaffirmed a few criticisms from the first pilot. Things 

like changing the bowling sound so that it played more immediately, and switching “ice 

cubes in glass”-button from the “mechanical” to the “water” sub-category. Other smaller 

grammatical inconsistencies were pointed out, for example the label for the sound of a 

person coughing reading “cough” while other sounds labels had the “-ing” form of the word, 

such as “sighing”. The increase in difficulty between level 3 and 4 was pointed out as being 

“too large” and the participant recommended lowering the sound volume for levels 2 and 3 

to make the curve in difficulty more even. 

One of the most notable criticisms to be addressed was that the sounds didn’t seem to 

randomize as well as expected. At first the sounds were set to be played in a randomized 

order by utilizing Scratch’s built in randomization function, but it was discovered that some 

sounds would repeat, sometimes as much as three times in a row. To fix this, three arrays 

were made and loaded with different randomized sequences of numbers that were used in 

selecting the sounds to be played. The three random number sequences were generated 

using an online random number generator (randomnumbergenerator.intemodino.com). 
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This meant that each participant would hear the sounds in the exact same order and any 

instances of sounds repeating could therefore be avoided. 

These two pilot studies helped prepare the training applications for the main study and also 

helped to set an outline for which to base the test sheets off of. 

4.3 Main study 

After the two pilots were done and the training applications had been adjusted according to 

the feedback, the main study was carried out. It encompassed 14 participants, placed into 

one of two groups. Each participant did the experiment individually with the experiment 

instructor. The test sheet used in the main study, partially as a questionnaire and partially as 

a guide for the experiment instructor, was designed based off of the observations done in the 

pilot studies. Each of the 14 participants test sheets can be found in Appendix C.  

4.3.1 Selection 

Participants were all current or former students of the University of Skövde and were 

selected based off of local availability. A quick question was asked to the participants before 

the experiment started to check if they perceived themselves to have any sort of hearing 

impairment. If they had answered that it was anything less than “OK” or that it was 

“somewhat impaired” they would have been excluded from the study, since it would have 

affected the results and made them unsuitable for comparison with the regular hearing 

participants’ results. Only one participant was excluded due to having impaired hearing. 

Another participant was disqualified during the study because he did not want to cooperate 

and keep playing the serious game, stating that it was “too boring” after only having played it 

for 4 minutes. It was thought that including this participant’s results would have been wrong 

since they had only completed half of the experiment. If included, this participant would 

have also been seen as an outlier since they failed to identify any of the sounds during the 

pretest, unlike the three other lowest scoring participants who managed to identify 1 to 2 

sounds on the pretest. 

4.3.2 Execution 

The main study was conducted at the University of Skövde and in two different personal 

apartments. Each experiment was done individually with the participant and the experiment 

instructor in an isolated room. Every other participant either trained using the serious game 

training application or the basic training application. 

The study was initiated by the experiment instructor reading the instructions to the 

participants. They covered the experiment’s three parts and which training application the 

participant would be using during the second part. The full instructions can be found in 

Appendix A in Swedish. Most participants did not have any questions and the experiment 

moved on to the next part. 

The first part of the actual experiment was the pretest. The participants put on the 

headphones provided for them and listened to each of the 12 sounds. After every sound they 

were given as much time as they needed to contemplate their answer. The time it took for the 

participants to answer varied between each individual and from sound to sound. 
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When they had completed the pretest the participants were given a more detailed look at the 

training application they would be using. Participants in the SG group playing the serious 

game were shown how the game was played as well as the high score list and the skip-button 

features. The participants in the BTA group were given a quick guide of the basic training 

application. Before beginning the session, participants were asked to answer the question of 

how motivated they felt to start using the application. 

 

Figure 4 Game layout during one level (Basic training application). 

Fundamentally, one level play-through went as follows. The participant was greeted with the 

question “What sound is it?” and then pressed the “Play sound”-button which played a sound 

and a layer of pink noise simultaneously. They then searched through the 6 different 

categories of sounds available (seen in Figure 4), to find the button with a description of the 

sound most accurate to what they thought they heard. The categories were taken from 

Shafiro’s (2008) experiment #2 and were: Human, animal, mechanical, water, aerodynamic 

and signal. When they got a question correct they were prompted with the text “Correct!” 

and when they got a question wrong they were prompted with the text “Try again!” After 

having answered 10 questions correctly they would have completed the level. 

Unstructured interviews were held during the training sessions which let the participants 

speak freely about their experience and why they rated their motivation levels the way they 

did. After the training session participants were asked four questions in a structured 

interview style as described by Östbye (2003). The participants took the posttest after the 

structured interviews using the same sounds as in the pretest but in a different order. 

In conclusion the main study went well and a lot of interesting data was collected. Some of 

the participants seemed enthusiastic towards both the serious game and the basic training 

applications. A few participants even wanted to continue using the applications after the 

experiment was done. 
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5 Results and Analysis 

The following graphs present the results from the pre- and posttests of the main study that 

were concerned with testing the identification ability of the participants. The first group who 

played the serious game will be abbreviated as “SG Group” and the second group who used 

the basic training application will be abbreviated as “BTA Group” from now on. What the 

graphs don’t show are which participants recognized which individual sounds during the 

pre- and posttest respectively. The most notable and interesting of these answers will be 

described in the text. A table over all the individual responses is available in Appendix B. 

5.1 Serious game training application results 

 

Figure 5 SG Group - Serious game training application. Number of correct 
answers for each participant on the pretest and posttest. 

The first group trained using the serious game training application. Participants 1 and 11 had 

the same number of correct answers in both the pre- and posttest. For participant 1, this was 

due to the fact that they correctly identified the airplane in the pretest and mistaking it for a 

cow’s ”mooing” sound in the posttest, while at the same time answering ”pencil sharpener” 

on the ”keyboard typing” sound during the pretest and then getting it correct on the posttest, 

which evened out the score. Participant 1 was also close to getting the “close door” sound 

correct with the answer “closing lid”, a sound which no participant answered entirely 

correctly on.  

Participant 5 correctly identified the “clapping hands” sound during the pretest but then 

mistook it for a “hammering” sound on the posttest, lowering his score by one. After passing 

on answering on the “plane fly” sound, he did manage to hear a “whistling, falling bomb” 

sound during the posttest. 

Participants 3, 7, 9 and 13 all increased the number of correct answers by one during the 

posttest; participant 3 identified the clapping hands sound and participant 7 answered 
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correctly on “brushing teeth”. Participants 3 and 7 were also both able to hear a “thud” sound 

in the “close door” sound during the posttest. Participants 7 and 9 were the only ones in the 

SG group who correctly identified the “plane fly” sound in both the pre- and posttests. 

Participant 13 was the only one who identified the “clear throat” sound correctly on the 

posttest and participant 11 was the only one who heard the “horse neigh” on the pretest. 

5.2 Basic training application results 

 

 

Figure 6 BTA Group – Basic training application. Number of correct answers for 
each participant on the pretest and posttest. 

The BTA group trained using the basic training application and managed to all increase their 

scores on the posttest. Participants 2, 4 and 8 all improved by one sound each during the 

posttest. Participant 2 heard “clapping” correctly, participant 4 “keyboard typing” and 

participant 8 managed to correctly identify brushing teeth on the posttest. Participant 2 also 

managed to hear a “thud” during the “close door” sound. Participant 10 scored the lowest out 

of all other participants on the pretest and then tied with participant 4 on the posttest, only 

identifying the “glass break” sound on the pretest. Participant 10 was however the only 

participant besides participant 12 to improve her score by 2 on the posttest, as well as being 

the only participant out of both groups to correctly identify the “snore” sound. Participant 12 

was very close to improving his score by 3 while contemplating whether the “Machine gun” 

sound was a knocking or a shooting sound, but chose the former.  

Participant 6 scored the highest out of all the participants in both groups and was the only 

one who correctly identified the “zipper” sound. He also identified the “brush teeth” sound 

on the posttest, as well as be the one participant in both groups who came the closest to 

getting the “close door” sound correct with the answer “door handle and a thud”. While he 

was one of the five participants to get the “plane fly” sound correct on the pretest, he did get 
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it wrong by answering “wind” on the posttest. He was also one of the three participants to 

correctly identify the “machine gun” sound, alongside participants 1, 2 and 14.  

Participant 14 was the only one in the BTA group to correctly identify the “plane fly” sound 

on both the pre- and posttests. Though he did decrease his score on the posttest (and was the 

only one in the BTA group to do so) he was also the one participant in both groups who had 

the most amount of close guesses; with “animal sound” on “horse neigh”, “faint bang” on 

“close door” and “cough” on “clear throat”. “Clear throat” being the sound that he had gotten 

correct on the pretest. 

5.3 Pre- and posttest results comparison 

 

Figure 7 Comparison of the SG and BTA group’s pre-and posttest results. The X-
axis shows the participant’s number. The SG group trained using the serious 
game training application and the BTA group trained using the basic training 

application. 

The SG group scored a total of 30 points on their pretests and the BTA group scored 26 

points. On the posttests both groups scored a sum of 33 points. Overall, the SG group 

improved with 3 points and the BTA group with 7 points from the pretest to the posttest. The 

SG group was more consistent in the way that almost all of their scores were between 4 and 5 

(except for participant 9 who scored 3 on the pretest), although the BTA group was 

consistent in another way by each participant increasing their individual score in the posttest 

(except for participant 14).  
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5.4 Results from the questions on motivation 

 

Figure 8 SG Group – Serious game training application. Perceived motivation 
levels rated on a scale from 1 to 10. 

As the diagram shows, half of the participants of the SG group perceived an increase in their 

motivation during the last 5 minutes of the training session, while the other half perceived a 

decrease. Participant 3 was somewhat of an exception from this. It is possible that his results 

may have been inaccurate in some ways since he was reportedly very tired and had little 

motivation to participate in the study to begin with. 

 

1

2

3

4

5

6

7

8

9

10

Before After 5 min After 10 min After 15 min

Participant 1

Participant 3

Participant 5

Participant 7

Participant 9

Participant 11

Paticipant 13

1

2

3

4

5

6

7

8

9

10

Before After 5 min After 10 min After 15 min

Participant 2

Participant 4

Participant 6

Participant 8

Participant 10

Participant 12

Participant 14



 24 

Figure 9 BTA Group – Basic training application. Perceived motivation levels 
rated on a scale from 1 to 10. 

The diagram in Figure 9 shows the participants of the BTA group decreased their motivation 

levels after 10 minutes into the session, with the exception on participant 6 whose 

motivation actually increased. After the 15 minute mark both participants 2 and 8 perceived 

that their motivation to keep training had increased by 5 and 3 points respectively, while the 

rest of the participants perceived a further decrease in their motivation. Participant 6 can be 

considered an outlier, peaking in his motivation after 10 minutes while the rest of the 

participants in the group were all below the level 5 mark.  

 

Figure 10 SG Group and BTA Group - Mean values of perceived motivation from 
each group on a scale from 1 to 10. 

As can be seen in the diagram, the SG group started off with an average motivation level of 5 

which increased to 5,6 after the first 5 minutes. The BTA group on the other hand showed a 

high initial average level of motivation which, after the first 5 minutes decreased slightly and 

then more than 3 points after the 10 minute mark. The SG group’s average motivation levels 

also decreased after 10 minutes and fell somewhat under the initial levels. Overall, both 

groups arrived at roughly the same level after 10 minutes of training using each application. 

During the last 5 minutes of the session the SG group increased ever so slightly while the 

BTA group maintained their level of 4,6. 

If the outlier (participant 6) were to be removed, the BTA group’s mean would drop from 7,9 

to 7,6 on “after 5 min” and from 4,6 to 3,6 on “after 10 min”. This would essentially widen 

the major decrease between the 5 and 10 minute marks even more; from a difference of 3,3 

points (7,9 to 4,6) to a difference of 4 points (7,6 to 3,6).  

Since these are exclusively subjective and highly personal perceptions of the participants’ 

own motivation, it is difficult to justify comparing the results of the two groups (and even 

between the participants) to the same scale. If the difference in the initial level of motivation 
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was disregarded though, by starting them both from the same point, the graph can then 

show the differences between the lines and thus how the groups’ motivation evolved more 

clearly.  

 

Figure 11 The SG and BTA group - Mean values of perceived motivation from 
each group adjusted to start at the same value, to show the evolution of the 
perceived motivation over time. This graphs Y-axis is not relatable to the 

previous graphs 1-10 scale and should only be used to compare the difference 
between two lines in this graph. 

This graph clearly shows how the BTA group perceived a greater decrease in motivation, 

especially after the 10 minute mark, during the second playthrough while the SG group, 

playing the serious game had an increase in their perceived motivation after their first 5 

minute session. The most apparent difference shown in Figure 11 is the BTA group’s drastic 

drop, in contrast to the SG group’s more modest decline in perceived motivation. Please note 

that this graph also disregards the impact that the presentation had on the participants’ 

initial motivation towards using each training application. 
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Figure 12 Point diagram showing the correlation between the mean values of the 
SG group and the BTA group’s perceived motivation levels, using Pearson’s 

correlation coefficient to highlight the trends of the data. 

The diagram in Figure 12 shows the correlation of the two sets of data between the mean 

values of the first group playing the serious game and the second group who used the basic 

training application. Although correlation is typically used on large sets of data, the diagram 

here is used to enhance the trends of the two groups to show that the SG group had a slight 

declining trend, while the BTA group had a more apparent declining trend in their perceived 

motivation levels. 

5.5 Interviews 

The following are the results from the unstructured and structured interviews with the 

participants during and after the training sessions. The first part describes the answers from 

the SG group, starting with the unstructured interviews and the second part describes the 

answers from the BTA group.  

Participant 1 said that he got stuck on the “blow nose” and “sneezing” sounds. Participant 3 

reported no motivation (1 on the scale) to continue playing the serious game after the 10 

minute mark because he believed he had completed everything and that there was just too 

much noise. He also said that he was very tired, which could have possibly affected his 

results as well. Participant 11 also felt that he had completed the game after 15 minutes and 

thus had no motivation to keep playing. 

Participant 5 said he had a hard time hearing so his motivation sank from 5 to 4 after the 

first 5 minutes. It then went up to 6 after 10 minutes into the session because he felt it went 

better and said he was looking forward to playing the last level. He ended the training 

session with a high level of motivation (8 on the scale). 
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Participant 7 expressed mild annoyance in a joking way, when the game was reset after the 

first 5 minutes, by saying “But I beat the high score!” and reported an increase in his 

motivation to continue (from 5 to 7 on the scale). After the 10 minute mark he reported his 

motivation rising to 8 and asked if anything would happen if he were to complete all the 

levels. 

The first and second questions of the structured interview were ‘How did you feel it went?’ 

and ‘Was it fun?’ respectively, referring to the training session. The consensus of the SG 

group seemed to be that it went well and that they got better towards the end of the training 

session. Participant 3 was an exception to this, saying that it went well until the fourth level 

and that he got tired of the pink noise.  

Regarding if the serious game was fun, the answers varied from “yeah sure!”, to “so so”, to 

“no”. Participant 9 didn’t think the serious game was fun while participants 3 and 11 said that 

it was fun at first, but after playing the fourth level they felt that they were done and that 

there was nothing left to do. Participant 5 on the other hand said that it was more fun 

towards the end and that he was enthusiastic about beating the high score. Some 

participants said they grew weary while playing, due in part by the noise and also by the 

repetitiveness of the game. 

The last to questions addressed the game’s longevity. They were: “How long do you think you 

could keep playing?” and “Would you be willing to play it on other occasions at your leisure?” 

Participant 1 answered that they could keep playing for 10 minutes more but that the fourth 

level was “way too hard”. In regards to the last question, he said he might play it for 5 

minutes if he was bored but that it “doesn’t stick out from other games”. Participants 3 and 9 

responded with a flat out “no” with participant 9 saying that he had “given up 10 minutes 

ago”. Participant 5 said that he would keep playing until the “skips” ran out and was 

skeptical to play it in the future. Participant 7 wanted to keep playing until he won because 

he wanted to see if there was an ending. He also said he would possibly try it again but 

described it as a “game you find on the internet that you play all day until you complete it 

and then never again”. Participant 14 was more inclined to try it again and said he could keep 

playing for about 15 minutes. 

In the BTA group, participant 2 said that the fourth level was too hard for him, which 

brought down his peaked motivation from 10 to 2 after 10 minutes. It later went up to 7 after 

15 minutes when he decided to only train on level 3 which he said was a good difficulty level 

for him. 

Participant 4 had a high initial motivation level of 8 which he rated based on the test 

scenario he was in and said that he was curious about the application. After the first 5 

minutes he felt that his motivation had sunk to a level of 5 due to the annoying pink noise. 

He also felt annoyed by how some sounds were more difficult than others for him to hear 

and identify. Participant 4 did find it more motivating that levels could be completed. He 

said that he eventually learned what the diverging sounds were and felt that he became 

better at it. 

Participant 6 reported being ‘in the flow’ after using the basic training application for 10 

minutes and raised his motivation level from an already high 9 to a 10. After the 15 minute 

mark he then felt it had gone back down to a 9. 



 28 

Participant 8 started with a motivation level of 8 but said after the first 5 minutes that his 

motivation had sunk to 7 because he was a little annoyed over not being so good, but still 

wished to continue. After the 10 minute mark he expressed that his motivation had dropped 

to 2 and noted the big difference in difficulty between the sounds. He stated that the “wind” 

and “thunder” sounds merged with the pink noise and it became a guessing game. After the 

15 minute mark he had increased his motivation to 5 because he felt he had improved his 

ability to play the game. He said he had learned to recognize the sounds from earlier levels 

and could thus hear them better in the harder levels.  

Participants 12 and 14 felt that they had heard all the sounds after the 10 minute mark, 

lowering both their motivation levels from 7 to 5. Participant 10 said that the training 

became monotonous and that many sounds didn’t seem logical, presumably meaning that 

they weren’t good representations of what she felt they should have sounded like.  

The BTA group’s replies to the first question of the structured interview were that the 

training session went “pretty good”. Participant 4 said that he started filtering out the pink 

noise but that it was also irritating. Participant 6 said that it was hard in the beginning and 

easier in the end of the session. Participant 8 expressed his surprise that he got used to the 

noise and that he could even hear the wind sound after a while, which he had earlier said 

merged with the pink noise. For the second question, participants 2 and 6 found the training 

session fun. Participant 8 said it was “nice” and participant 4 found it “interesting”. 

Participants 10, 12 and 14 all found it to be fun at first, while participant 12 specifically stated 

that it was “fun up until level 4”. 

In response to the third question that asked how much longer they could keep using the 

application, participants 2 said that it depended on the possibilities regarding further 

development of the application, but that he would use it five more times (around 15 

minutes). Participant 14 also said he could continue playing for 15 minutes. Participant 4 

stated that he wouldn’t continue using it since he felt he had gone through it all. Participant 

6 said he could keep using the training application for around 30 minutes more, while 

participants 8, 10 and 12 felt they could not continue for very much longer. 

For the fourth question, participants 2 and 10 said they would be willing to use the training 

application on their spare time maybe once, to try it with friends and compare results. 

Participant 4 said that it “wasn’t likely” but that he might try it again if it had some new 

content. Participants 6, 12 and 14 did think they would use it on their spare time, and 

participant 8 said that it was possible, if only to see if he retained the ability or if his ears had 

adjusted back to the way they were before. 

5.6 Analysis 

First of all, it should be stated that due to the limited number of participants used in the 

study the results don’t necessarily represent the listening abilities of any larger groups of 

young adults. The results can however be used to suggest possible trends and outcomes, and 

also definitely as a reference point to compare results to in future studies. The focus of this 

analysis was the results from the main study and what they could say about the people who 

participated. 

The results from the pre- and posttests clearly showed that the BTA group all improved their 

scores (with the exception of participant 14), while the SG group had more mixed results 
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with four of the participants showing improvement.  Participant 5 in the SG group, who 

scored one point lower on the posttest, did hear a “whistling, falling bomb” sound on the 

posttest after having passed on it the first time, which wasn’t correct but did indicate more 

sensitive hearing. Even though the SG group scored higher overall with 63 points total (30 

on the pretest+33 on the posttest) and the BTA group scored 59 points total (26+33), the 

BTA group had improved more during the posttest showing that the basic training version of 

the application was more successful in training the complex sound identification ability. 

The eclectic answers from the participants regarding their motivation levels made analyzing 

the results from that part of the experiment difficult. Figure 8 in part 5.4 indicates that the 

serious game had three of the participants losing their motivation to keep playing after the 

first 5 minutes of the game, while the other four were motivated to continue. Participants 1, 3 

and 11 out of those four reported a decline in each of their motivation levels after 10 minutes 

though. Participant 1 raised his level again after the 15 minute mark while participants 3 and 

11 lost their motivation completely by the end of the play session. Participants 9 and 13 had 

also decreased their motivation after the 15 minute mark. The three participants to perceive 

a raised sense of motivation after the session were participants 1, 5 and 7. These mixed 

results suggest that the serious game training application was not successful in increasing 

the majority of the players’ motivation to continue playing, even though it did succeed with a 

few of them. 

The BTA group’s motivation levels started off surprisingly high (with all scores being 8 and 

over) to then mostly plummet down to between 5 and 2 after 10 minutes into the session, 

with the exception of participant 6. This would point to the basic training application 

severely lacking in retaining the participants’ motivation, if participants 2 and 8 both hadn’t 

regained their motivation to a degree after the 15 minute mark. Without stating more than 

the results show, the basic training application seemed mostly unsuccessful in motivating the 

participants to keep playing. 

The fact that participants 2 and 8 regained some of their motivation could be explained by 

looking at their interviews. Participant 2 found that the fourth level was too difficult for him, 

so he decided to only train on level 3 which he felt was more of a fair challenge. This could be 

a large factor as to why his motivation rose after the 15 minute mark. Participant 8 expressed 

a lot of thoughts on how the sounds were hard to hear and varied in difficulty. When he later 

learned what the difficult sounds were he found that he could hear them better and that his 

ability had increased. These seem like very likely reasons for perceiving an increased 

motivation. The fact that participant 8 didn’t increase his level as much as participant 2 

could be due to differing personalities, where participant 2 was more extreme in rating his 

motivation than participant 8. 

Participant 6 stood in contrast to the rest of the BTA group’s results by actually reporting an 

increase in his level of motivation after the 10 minute mark, while the other participants all 

decreased their perceived motivation levels. In the unstructured interview he stated that he 

felt a raised sense of motivation because he was “in the flow” while playing. Linehan et al. 

(2011) mention “flow” as one of the factors that are essential to a games success. This could 

be an explanation as to why his motivation levels were so high. Participant 6 was also the one 

participant from both groups who kept roughly the same motivation level throughout the 

training session.  
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Without expanding on the interviews too much, there were a few reoccurring answers from 

the participants. Most of them seemed to think the fourth level was very difficult. There were 

also comments on the sounds themselves with some participants reacting to the variations in 

difficulty between sounds on the same level, which presumably was a result of the sounds 

varying in both characteristics and volume. The sounds used in the tests were taken directly 

from Shafiro’s test sounds and were not adjusted in volume between each other. 

Overall the BTA group seemed to have a somewhat more positive attitude towards the basic 

training application than the SG group had towards the serious game. This could be because 

of factors relating to the applications themselves and how they were presented or due to 

differing personalities of the participants. These theories are expanded upon in the 

Discussion (part 6.2).  

While the serious game training application did seem to raise the participants’ motivation to 

keep them playing more than the basic training application, it did not improve their 

identification ability as much as the BTA group’s. The basic training application was on the 

other hand not quite as successful as the serious game in retaining the participants’ 

motivation. Figure 10 shows that the two were very close between the 10 and 15 minute 

marks, but if the variations of the initial motivation levels were to be disregarded and focus 

was instead laid on the evolution of the motivation levels over time  (as shown in Figure 11), 

it is clear that the serious game was considerably better. 

In his second experiment, Shafiro (2008) found that the identification of sounds in the 

“Difficult-Not trained” group (the sounds not used in training at all) were identified 15% on 

average during the pretest. That number then rose to 33% on average during the posttest 

showing an increase of 18 percentage points. Compared to the results of this study, the SG 

group identified 35% of the sounds on average during the pretest and 38% on average during 

the posttest resulting in an increase of 3 percentage points. The BTA group identified 31% of 

the sounds on average during the pretest and 39% on average during the posttest, showing 

an increase of 8 percentage points. This is of course less than half of the increase in 

percentage points that Shafiro’s group managed but there are a number of things must be 

taken into account before conclusions are drawn from these findings. 

First of all, Shafiro spectrally-degraded the sounds in his experiments to increase the 

difficulty of identification, while this study utilized pink noise which incorporates the 

masking phenomena. This means that Shafiro’s sounds had an effect directly applied to 

them, changing them intrinsically while the sounds used in this study were instead affected 

by another, externally added sound. Shafiro’s subjects each trained for 5 sessions over a two 

week period, with the training sessions themselves lasting 30 minutes instead of 15. Shafiro’s 

training methods were thus aimed more at longer term increases in ability than the methods 

used in this study, which were more short-term. These significant differences in methods 

used imply that the results from the two studies are not comparable in a substantial way. 

Though, it is interesting to see the BTA group achieve an increase in ability to almost half of 

what Shafiro’s group did after training for just a fraction of the time. 

5.6.1 Observations 

Several observations were made by the experiment instructor during the study. The 

following chapter describes some of the ones that stood out.  
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Out of all the sounds played during the pre- and posttests, “glass break” was always 

identified by all the participants. Only three participants got ”keyboard typing” wrong on the 

pretest and participant 10 was the only one who also got it wrong on the posttest. “Close 

door” was the only sound never to be identified, though “zipper” and “snore” were only 

identified once each by participants 6 and 10, both getting them correct on the posttest. 

Several participants were close to identifying ”close door” but none succeeded. Participant 6 

came the closest on the posttest by describing it as a “door handle and a thud” as well as 

participants 2, 3, 7 and 14 also hearing a thud or bang on the posttests. It should be noted 

that participant 1 was also very close with the answer “closing lid”, and also being the only 

one to describe hearing the same sound during the pretest. The sounds “clear throat” and 

“horse neigh” were very difficult as well, only ever being identified by two participants each. 

Interesting to note was how some participants would give a correct answer on the pretest 

and then a wrong answer on the posttest. Both participants 1 and 6 identified the “plane fly” 

sound on their pretests but not on their posttests and participant 14 heard “clear throat” only 

on the pretest, mistaking it for a cough on the posttest. Other sounds were more direct; not 

changing in the participants answer between the pre- and posttest and depended more on 

what the participant first associated the sound with. “Machine gun” was such a sound, where 

only participants 1, 2 and 6 got it correct and did so both times. Participants 3, 4, 5, 7, 9, 10, 

11, 12 and 13 all identified it as a “knocking on a door” sound. 

During the training sessions a few participants acknowledge that some sounds were more 

difficult than others. Participant 1 reported his troubles with the sounds “blow nose” and 

“sneezing” and didn’t seem to take any chances while answering each question, taking his 

time to carefully evaluate each sound. Participants 8 and 12 had troubles with the “wind” and 

“thunder” sounds, saying that they would blend with the pink noise and turn the training 

application into a guessing game. This is understandable since both “wind” and “thunder” 

sounds are sonically and characteristically similar to noise. 

Participants 6, 10 and 12 in the BTA group were observed listening to the current sound they 

were on again, after receiving the right answer from the application and responding by 

saying ”aha” or “oh?”. This was interpreted as the participant listening to the sound after 

being told what it was, to see if they could also hear what it was supposed to be and then by 

doing so, made them exclaim in realization of what it actually was they were listening to. 

This was only observed on a few occasions but it is possible that the participants used this 

technique throughout the study as a sort of memory training technique for the next time they 

would encounter it.  

Since participants 6, 10 and 12 were the only three participants to get two answers correct on 

the posttest that they had gotten wrong on the pretest, it can be said that they performed 

better than all other participants. Participants 6 and 10 were also the only participants to 

ever identify the “zipper” and “snore” sounds respectively. (Participant 6’s result shows up as 

only increasing by one point in Figure 3 since he got “plane fly” right on the pretest but 

wrong on the posttest). 

5.6.2 Hypotheses 

Hypothesis 1: After playing the training applications for a certain amount of time, 

participants will have increased their ability to identify complex sounds. 
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The SG group (playing the serious game training application) did not seem to have increased 

their ability to identify sounds by much since four out of seven participants scored higher on 

the posttest compared to the six out of seven in the BTA group. Almost all of the participants 

in the BTA group (using the basic training application) did improve their score on the 

posttest, showing that the basic training application was successful and confirmed the 

hypothesis for this version of the application. 

Hypothesis 2: While playing the serious game participants will feel noticeably more 

motivated to keep playing than the participants using the basic training application.  

The accuracy of second hypothesis was more difficult to determine. Figure 10 shows that 

both applications ended up motivating the participants by roughly the same amount, if the 

individual differences in perceived motivation between the two groups are considered 

uniform. However, if this is instead disregarded as it is in Figure 11, it is apparent that the 

serious game was more successful in motivating the participants to keep playing than the 

basic training application, since the SG group declined far less than the BTA group. So while 

the second hypothesis is not disproven, it is still debatable whether it is entirely correct 

depending on whether the individual differences in perceived motivation are taken into 

account or not. 

The trends shown in Figure 12 point towards a sharper decline for the basic training 

application, even if the BTA group initially reported very high motivation levels. The overall 

trend for the SG group did not show an increase in motivation either, only a less decreasing 

one compared to the BTA group. Though, it should be noted that the trend results shown in 

figure 12 are quiet impressionable. If only one of the participants who had perceived a 1 in 

motivation after the 15 minute mark had instead responded with anything over a 6, the trend 

would be shown to increase.  

Three out of seven participants in the SG group reported increasing motivation levels at the 

end of the training session. This meant that the serious game failed to a degree in motivating 

the majority of the players to keep playing, even if it was better than the basic training 

application. Retaining that increased sense of motivation could also potentially prove more 

important to the training of the identification ability during longer training sessions than 

what was shown in this study. 
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6 Conclusions 

This thesis has explored the possibilities of training the identification listening ability using 

two different training applications. The first application utilized common game features and 

aimed to create a more enjoyable and motivational experience for the trainee, and the second 

was a more basic training application inspired by the method used in Shafiro’s (2008) 

experiment #2. 

The main study was done with 14 participants, all current or former students from the 

University of Skövde between the ages of 20 and 34. They were divided into two groups of 7; 

the first called the SG group and the second called the BTA group. The SG group played the 

serious game version of the training application while the BTA group used the basic version. 

Besides that, the experiments were identical. Each experiment was carried out individually 

with each participant taking a pretest to determine their sound identification ability, then 

training for 15 minutes using either application and lastly taking a posttest to see how the 

training session had affected their ability.  

6.1 Summary of results 

The results from the main study were in some ways inconclusive. Findings do point to that 

the BTA group had improved more during the posttest, showing that the basic training 

version of the application was more successful in training the complex sound identification 

ability than the serious game. Gauging the participants’ perceived levels of motivation was 

difficult, but the results seemed to indicate that the serious game training application was 

more successful than the basic training application in retaining the participants’ motivation, 

even though it failed to increase the motivation of most players. 

Hypothesis 1 could be confirmed for the basic training application since the participants in 

the BTA group all scored better on their posttest. It could however, not entirely be confirmed 

for the serious game since only a little over half of the participants scored higher on their 

posttest, dividing the group’s results. Whether hypothesis 2 was confirmed or not is a matter 

of debate. On one hand, Figure 11 shows that the BTA group perceived a greater drop in 

motivation which didn’t return, even if it did level out during the last minutes of the session. 

This means that the BTA group showed a greater declining trend in their perceived levels of 

motivation. On the other hand, if the initial motivation levels are instead accounted for as 

they are in Figure 10, the two applications seem to reach about the same level of motivation 

between the 10 and 15 minute marks. This implies that both applications were similarly 

motivational towards the end of the training session. The hypothesis can therefore not be 

fully proven. 

The results in this study indicate the need for a combination of the two training applications 

to effectively train the sound identification ability, while also motivating the player’s to 

continue training. The serious game has shown that game design features can be effective in 

retaining the player’s motivation, as well as increase it in some instances. The basic training 

application showed that correct feedback and repetition is important when training the 

sound identification ability and that simplicity can be an advantage sometimes. 
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6.2 Discussion 

The results showed that the serious game did not increase the majority of the participants 

perceived motivational levels to keep playing. The three participants who did end the 

training session with a raised sense of motivation were participants 1, 5 and 7, out of which 

only participant 7 improved their score on the posttest. This leads to the possibility that the 

increased motivation from the players does not guarantee an increase in learning, but this 

could also be the result of several other factors such as lacking game design around the 

training mechanic or not enough playtime to get more conclusive results. There is also a 

theory that the time limit of each level in the serious game hindered learning, by forcing 

players to move on to the next sound quickly and not giving them enough time to reflect over 

what they had learned in the previous question. 

There might have been a slight issue with some of the participants having previously 

established personal relationships with the experiment instructor, especially participants 6 

and 7. These two participants seemed more positive towards the application they were using 

and were the only two (except for participant 2) who rated their motivation level a 10 at 

some point during the test. Also, participants 6, 12 and 14 all said that they would be willing 

to try the training application again during their spare time. Since almost no other 

participants who were strangers to the instructor had given this answer, it is likely that it had 

been influenced by their previously established relationships. If they had been complete 

strangers to the instructor they would most likely have had a different experience with the 

experiment. How much this would have affected the results though is impossible to say. 

In hindsight, it may have been a bad decision to call the fourth level “final level” as it was in 

the serious game. This seems to have set a specific point to when the game was over which 

shortened the available playtime. After scoring over 2000 points on the final level (5 correct 

answers) the player was greeted with an “end screen” that reads “Congratulations! Now try 

to get top score in all levels. Your final score is:” which some participants (like #3) took as 

having finished the game. Reaching this end screen made participant 3 lose all motivation 

(refer to Figure 5) and want to stop playing. The basic training application on the other hand 

did not have a clear “end state” and thus never discouraged the user to stop by stating that 

there was little left to do. 

The basic training application seemed to get more positive feedback overall from the 

participants than the serious game, with 5 out of the 7 participants saying that they would 

use it during their spare time versus only one participant in the SG group. A theory as to why 

this was could be that the basic training application was presented in a more neutral manner 

than the serious game, which had more colors and pictures to make it more appealing and 

game-like. The problem being that this seemed to have back-fired, and may have resulted in 

the players adapting a more critical stance towards the game when it tried to “make” them 

feel “fun” through imagery rather than through it’s gameplay in a more natural way.  

Expanding on this thought, participant 1 said that the serious game didn’t stick out enough 

from other games and making him pose the question why he should choose to play the 

serious game when “there are so many other games to play?” This shows a potential mistake 

in presenting the serious game as a “game” and automatically putting it up for comparison 

against all other games, most of which hold a much higher quality. This may have been the 

reason behind the basic training application’s apparent success, that it was presented as an 

application and thus set itself in another frame of reference from the start, one that had 
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much less intense competition. It can be assumed that applications have a very low bar for 

“what is considered an application” and their span as to “what and how much they do” is 

almost infinite. This means that the basic training application may have had much lower 

expectations from the start, as well as created more intrigue as to what it was which would 

explain the high levels of motivation reported by the participants of the BTA group. 

The societal appeal of these training applications becomes apparent when reading the 

previous research done in the field. As previously stated, hearing loss can have a variety of 

negative effects on humans (Sharp, 2010) ranging from physical to mental health issues. 

Besides political policies relating to noise, notable music educators like Schafer have been 

advocates of ear cleaning and listening exercises to combat noise-induced hearing loss on a 

more personal level. Like Linehan et al. (2011) noted, video games are hugely successful at 

engaging and motivating users to spend time-on-task. Making listening exercises more 

accessible, effective and entertaining by combining them with game design features seems to 

be the next step forward for this field. 

There are numerous possibilities for a serious game training application. It could for 

instance be used in schools as an instructional tool in combination with a class on hearing, as 

a leisurely game in the vein of “brain training” games or with some modifications, as a 

listening ability evaluation device for more medical testing purposes. It could also be used as 

a promotional application and catalyst of ideas to promote awareness of noise and noise-

induced hearing loss.  

6.3 Future Work 

It would be very interesting to continue the research started in this thesis and there are 

several things which could be changed for future studies. The most obvious changes would 

be more participants and longer experiment sessions to really be able to see how the 

applications affect the participants’ motivation over longer periods of time. One interesting 

idea to examine would be to let the players continue playing for as long as they want to see 

how long the game is successful in holding their attention. 

The following are some examples of possible future changes to the game. Given a lot more 

time and more capable hands working on the serious game application, it could include a 

more active game design where the game evaluates the player’s progress and after several 

failed attempts suggests, for instance that they pick an easier level to practice on. Linehan et 

al. (2011) describes this in their paper stating that the player should be able to advance at a 

fast pace if goals are met quickly. If goals are not met after repeated attempts though, the 

player should then be required of the game to repeat the simpler tasks. Another change to 

the game could be that instead of levels, a more endless “Pac-man”-like design could be 

utilized that constantly provides the player with new challenges.  

It would be wise to continue researching games that are successful in “hooking” players, 

simple games that have a long lasting appeal due to simple but ingenious designs. Tapping 

these game design features and successfully incorporating them within a serious game would 

be extremely beneficial for the learning aspects of the game and to the player. To then 

evaluate this would demand well designed tests that eliminate as many subjective influences 

on the results as possible. 
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Appendix A -  Instructions 

Instruktioner: Det här är en studie i förmågan att identifiera ljud. Studien har 3 delar. I 

del 1 av studien ska du lyssna på 12 ljud som spelas upp tillsammans med ett lager av brus 

och efter varje ljud ska du säga vad du tror det var för ljud, t.ex. en dator som startas eller en 

hund som flåsar. Du får lyssna varje ljud max 2 gånger. Ljudet kommer att spelas upp en 

gång, och du får be att höra det en andra gång om du önskar, men inte fler. Du får bara säga 

ett svar. Om du är osäker eller har flera svar får du bestämma dig för ett. Om du inte kan 

identifiera ljud får du säga ”pass”, men försök svara på alla. 

App: Du får välja fritt mellan varje bana du vill köra.  De högre banorna är svårare. Du kan se 

hur många procent av frågorna du svarat rätt i ”Progress-bar” boxen under Play Sond 

knappen. 

Spel: I andra delen av studien ska du spela ett tränings- spel/simulator i tre stycken 5-

minuters etapper. Sammanlagd speltid är en kvart. Innan spelet och efter varje etapp 

kommer jag att be dig uppskatta, på en skala från 1-10 hur motiverad du känner dig att 

fortsätta spela.  

Varje bana består av 10 ljud du ska identifiera. Du har en begränsad tid på dig att spela klart 

varje bana, så var snabb! Tiden anges i ”Time left” boxen. 

**Skips**  

Skipknappen gör att du hoppar över och går vidare till nästa ljud, ifall du skulle råka fastna 

på något speciellt svårtytt ljud. Du börjar spelet med 3 skips och får en till Skip för varje 

omgång du spelat klart (identifierar 10 ljud). Det kan vara en bra strategi att spara Skips till 

de svårare banorna i spelet. 

 

Tredje delen av testet är likt första delen. Du kommer alltså få höra 12 ljud som spelas upp 

med brus och försöka identifiera dessa. 

 

Några frågor? 
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Appendix B -  Pretest/Posttest Results 
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Appendix C -  Test sheets:  

Participant 1 
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