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Title: Effects of an exergaming platform on perceived exertion, self-efficacy expectations and
satisfaction with physical activity in a sample of clinically obese children.

Abstract
Physical inactivity has been identified as an important public health concern for children
and adolescent. An increasing sedentary way of life is directly related to obesity; hence,
prevention and management of childhood obesity are commonly based of lifestyle
interventions wherein nutrition, physical activity (PA) and behavior modification are the main
targets. The use of active games (exergames) can be useful in promoting PA, but it is
necessary to investigate the benefits these platforms can offer to obese children. This study
analyzes the effects of an exergaming platform on perceived exertion, self-efficacy
expectations and satisfaction with PA in a sample of clinically obese children, as compared
with normal weight children. A total sample of 42 children (from 9 to 14 years old) was
recruited. Children were randomized into two conditions: those using a treadmill for
traditional physical activity and those using a treadmill with the support of the exergaming
platform (Wii fit plus a running game). The obese children scored significantly higher in selfefficacy expectations and satisfaction in exergame condition but not in perceived exertion.
This suggests that exergaming platforms can be a useful clinical tool for promoting physical
activity as prescribed for treating childhood obesity.

Keywords: Exergaming, Childhood obesity, Game design, Acceptability

Title: Effects of an exergaming platform on perceived exertion, self-efficacy expectations and
satisfaction with physical activity in a sample of clinically obese children.

Introduction
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Obesity is a public health problem of the first order, for both children and adults. Excess
body weight is the most common childhood disorder in Europe (EASO, 2003). In recent
years an increase in obesity has been unstoppable, and major international health agencies
have focused on improving prevention programs and treatments for obesity, especially in
childhood (EASO, 2003).
Traditionally, obesity treatments have had two main goals: decreasing caloric intake
through diet modification and increasing energy expenditure through promoting more active
lifestyles. Promoting active lifestyles has been critical, since weight loss interventions
incorporating physical activity (PA) are more effective at promoting long-term weight loss
than diet modification alone (Miller, Koceja & Hamilton, 1997). In fact, PA levels are the best
predictors of long-term maintenance of weight loss (Jakicic, Winters, Lang & Wing, 1999).
Sedentary lifestyles and low PA levels are significant elements of rising obesity rates
(Berkey et al., 2000). Overweight children generally are less active than their normal weight
peers, and are less likely to take advantage of PA opportunities (Trost et al. 2001). However,
data suggest that normal weight children are also participating in PA less frequently than
those of earlier generations (Karsten, 2005). This has been attributed in part to an increase
in leisure activities involving screen-based media (watching television, playing video games,
etc.) (Iannotti et al., 2009) as well as children’s restricted independent access to traditional
play spaces, such as parks and public spaces (Karsten, 2005).
Although much research has focused on promoting PA in treating obese children, data
still show low adherence to clinician prescriptions (Grave et al., 2011). The main reason is a
lack of motivation (Sothern et al, 1999). This is significant since the best predictor of weight
reduction is whether obese people can accomplish the daily tasks and activities prescribed
by their clinicians (Wilson & Brownell, 2002).
This lack of motivation is due to multiple factors. Brockman, Jago and Fox (2011) found
that the main reasons why children participate in PA are to enjoy the activities, to prevent
boredom, to receive physical and mental health benefits and to be free of adult control, rules
and structure. However, obese people think differently about PA. They usually feel lees
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pleasure in participating (Ekkekakis, Lind & Vazou, 2010), and have a less positive attitude
compared with their normal-weight peers (Deforche, De Bourdeaudhij & Tanghe, 2006). The
usual barriers reported by overweight and obese children regarding PA include lack of
pleasure and other body-related factors such as being chosen last for teams and being
teased by friends during physical activity and sports (Zabinsky, 2003).
The most compelling benefit of PA for normal-weight adolescents is “pleasure” (an
intrinsic motive), whereas obese adolescents report that the perceived benefits are “losing
weight”, “feeling or looking better”, and “improving health and physical condition” (all extrinsic
motives) (Deforche, De Bourdeaudhij & Tanghe, 2006). Significantly, according to the selfdeterminant theory (Deci & Ryan, 2000), intrinsic motives are more likely to sustain long-term
participation in PA than extrinsic ones (Deforche, De Bourdeaudhij & Tanghe, 2006).
Obese children’s lack of motivation to adhere to PA has both psychological and
physical variables. For example, obese children’s physical fitness levels are lower than those
of normal weight children (Dupuis et al., 2000): maximum oxygen uptake (VO2max) is
significantly higher in obese children, psychomotor capacities are lower, and the perception
of exercise is exaggerated (Dupuis et al., 2000). Obese children also demonstrate a lower
tolerance to PA which produces increased “ratings of perceived exertion” (RPE) (Ward &
Bar-Or, 1990; Marinov, Kostianev & Turnovska, 2002; Hulens et al., 2003).
RPE represents a subjective estimate of strain that reflects both physiological and
psychological variables (Easton, 2009). According to Eston (2009), “RPE involves the
interplay of afferent feedback from cardio respiratory, metabolic and thermal stimuli and
efferent feed-forward mechanisms to enable an individual to evaluate how hard or easy an
exercise task feels”. RPE is also influenced by psychological factors (e.g. thoughts, selfefficacy, intensity of a leisure activity, perceived ability, task orientation etc. ) (Robbins et al.,
2004; Stephens, Janz & Mahoney, 2000), and situational factors (e.g. knowledge of duration
and temporal characteristics of the task).
New approaches must address the promotion of PA in obese children. In recent years,
“active video games” have been developed, whose objective is the use of the player’s body
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in the game. “Exergaming” refers to the use of video games to improve one’s health and
fitness (Maddison et al., 2007). These platforms have been proliferating in recent years
(Nintendo WII, Microsoft Xbox Kinect, Sony Playstation 3 Move, etc.). Simultaneously,
interest has increased in studying their effectiveness at promoting PA (Daley, 2009).
Although research has just begun on the effects of exergaming in promoting PA, preliminary
results show that the energy expended by children while playing active video games is
comparable to the energy expended though vigorous “traditional” activities like brisk walking,
climbing stairs or running (Daley, 2009; Bailey & McInnis, 2011).
Due to the lack of interest and pleasure in PA reported by obese children, exergaming
platforms can promote PA at home in childhood overweight groups; because they combining
games with PA, obese children’s enjoyment is increased (Pasch, Bianchi-Berthouze, Van
Dijk & Nijholt, 2009). Furthermore, exergaming platforms show high acceptance levels in
normal weight children (Graves, Stratton, Ridgers & Cable, 2007). Thus far, there have been
no studies on psychological variables of exergaming platforms as used by obese children.
These variables could be significant because, as previously mentioned, maintenance of and
adherence to PA prescriptions is determined by psychological aspects including key to low
motivation, low sport self-efficacy, negative learning history with exercising, fear of negative
evaluations, aversive environmental characteristics or low social and cultural support, etc.
(Trost, Kerr, Ward & Pate, 2010).
The objective of this study is to analyze the effects of an exergaming platform on
perceived exertion, self-efficacy, positive expectations and satisfaction in a sample of clinical
obese children, as compared with normal weight children. These variables will be analyzed in
two conditions: walking on a treadmill with or without an exergaming platform. It is
hypothesized that children in the exergaming platform condition will demonstrate lower levels
of perceived exertion and higher scores on self-efficacy, positive expectations and
satisfaction; furthermore, these differences will be higher in the obese group than in to the
normal weight sample.
Method
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Participants
A total sample of 42 children (28 girls and 14 boys) was recruited from a summer school
(Normal weight Group -NG-; n=21; BMI=17.1, SD=3.8) and a hospital unit specializing in
childhood overweight treatments (Overweight and Obese group -OG-; n=21; BMI=27.3,
SD=3.9). Ages ranged from 9 to 14 years old (X=10.7; SD=1.6).

Inclusion criteria for

participants included age between 8 and 14 years old, not to have any medical problems or
physical impediments to practicing PA, and an informed consent signed by parents. This
study was approved by the Ethical Committee of the hospital.

Instruments

-

Physical Activity Enjoyment Scale (PACES; Kendzierski & DeCarlo, 1991) adapted
for children and adolescents: This measures enjoyment while playing sports and
doing physical activity. It includes 6 statements scored from 1 to 7. The reduced
version of the scale validated in a sample of Spanish children by Fernandez,
Sanchez-Banuelos and Salinero (2008) was used.

-

Sports Habits: This is a three-item questionnaire to assess the participants’ sportplaying habits and PA self-concept. Items were extracted from the Physical Activity
Questionnaire for Older Children (Kowalsky, Crocker & Donen, 1997). The questions
include: “Do you think you are an athletic child?”, to be rated from 1 (not at all) to 7
(totally), “How many days you do more than half an hour of a sport or physical
activity?”, to be rated from 1 (every day) to 6 (never), and “Which one of the following
best describes you over the last 7 days?”, to be rated from 1 (most of the time not
doing physical activities) to 5 (very often doing physical activities).

-

Computer Game Habits: This is a four-item questionnaire that assesses the playing
devices that children have at home (computers, active or sedentary game consoles),
and the children’s habits regarding playing computer games.

-

Self-Efficacy, Satisfaction and Positive Expectations: This is comprised of three items:
“Do you feel able to do the exercise we have explained to you?” (self-efficacy), “Do
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you think you will like it?” (positive expectations), and “Do you feel satisfied after
doing the exercise?” (satisfaction). Answers ranged from 1 (not at all) to 7
(completely).

-

Borg’s Perceived Exertion Scale (RPE; Borg, 1982). This measures the perceived
exertion of an activity. The scale lists numbers in ascending order from 6 (very low) to
20 (very hard).

Procedure
Participants in both groups were randomized into two conditions, those using a treadmill
for traditional PA (n=23; NG, n=11; OG, n=12) or a treadmill with the support of the
exergaming platform (n=19; NG, n=10; OG, n=9) (Wii Fit running exercise). The treadmill
program was four minutes long at 4.2 Km/h (2.6 miles/h), with four additional minutes at
5.7Km/h (3.5 miles/h) (normal walking speed); this was the same for both conditions.
Children were told what they would do and the time they would spend on the treadmill.
Children n the traditional condition did not receive any additional support. Before and after
the treadmill walk, participants filled out the questionnaires. Children’s heights were
measured using a calibrated electronic stadiometer TANITA BC 418 MA (Holtain, Crymych,
Wales), and they were weighed to the nearest 0.1 kg using a calibrated digital scale (ScaleTronix, Wheaton, IL). Body mass index standard deviation scores (BMI-Z) were calculated.

Results
Descriptive Data
Results about sport-playing habits (Table 1) indicate that most participants felt that they
were moderately athletic (35.7%; no significant differences between groups X 2=.529 or
condition X2=.573), they spend more than half an hour playing sports or doing PA two days
per week (42.9%; no significant differences between groups X2=.281 or condition X2=.262),
and they did PA tasks once or twice during the week prior to the experiment (50%; no
significant differences between groups X2=.687 or condition X2=.456).
---------------------------------
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Table 1
------------------------------Regarding video-gaming habits (Table 2), almost all participants had a video-game
console or computer at home (94.8%; no significant differences between groups X 2=,147 or
condition X2= .890), and liked to play computer games (84.6%; no significant differences
between groups X2=1 or condition X2= .188). Majority of them (56.4%) had an active video
game console (WII) (no significant differences between groups X2=.339 or condition X2=.159)
(Table 2), and play at least once a week (no significant differences between groups X 2=.091
or condition X2=.252).
-----------------------------------Table 2
------------------------------------Regarding the PACES scale, one-way ANOVA analysis showed significant differences
between the NG (X=8.7; SD=6.2) and OG (X= 13.2; SD=3.6) groups (F(1,39)=8.019; p<.05;
eta=.17). Obese participants showed lower scores on enjoyment related to PA and sports.
Effect of an exergaming platform on perceived exertion
In order to analyze the effect of an exergaming support platform on perceived exertion
(Borg’s RPE scores) after the treadmill activity, an ANCOVA analysis with two betweengroups levels 2 (group: OG vs. NG) x 2 (condition, Traditional vs. Exergaming) was applied.
PACES scores, PA habits, video gaming habits and age were introduced as covariables
(Table 3). Results did not show any significant main effect or interaction effect, and any
covariable showed any significant effect.
-------------------------------Table 3
-------------------------------Effect of an exergaming platform on self efficacy, satisfaction levels after execution and
acceptability
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Several ANCOVAs, controlling PACES scores, PA habits, video gaming habits and age
as covariables, were applied, with two between-group levels: 2 (group: OG vs. NG) x 2
(condition; traditional vs. exergaming). Regarding the question “Do you think you will like it?”,
results showed no significant differences between conditions (p=.157) or between groups
(p=.750); however, there was a significant interaction effect group x condition
(F(1,32)=12.734; p=.002). The OG group had higher expectations before the exergaming
condition than the Traditional condition, but the NG group had similar expectations between
both conditions. The number of times children played active video games at home showed a
significant effect (F(1,32)=7.870;p=.010; µ2 =.24). A post hoc regression analysis revealed a
negative relationship between positive expectations and number of times playing per week to
active video games (B=-.35; p<.05). The other covariables did not show any significant
effects.
Regarding the question “Do you feel able to do the exercise we have explained to
you?”, ANCOVA results did not show any significant effect (Table 3).
For the question “Do you feel satisfied after completing the exercise?”, ANCOVA results
showed no differences between conditions (p=.532), and between groups (p=.691), but
showed a significant interaction effect group x condition (controlling PACES scores, PA
habits, video gaming habits and age as covariables) (F(1,41)=6,051; p=,021). The OG group
felt more satisfied after the exergaming activity than those in the Traditional condition, while
the NG group felt similar satisfaction in both conditions.
Conclusion
The main aim of this study was to analyze the effects of an exergaming platform on
psychological variables involved in PA including perceived effort, self-efficacy, positive
expectations and satisfaction after execution. The main finding was that obese children
scored significantly higher in their positive expectations and satisfaction after execution on a
treadmill supported by an exergaming platform compared to a traditional treadmill, while
normal weight children showed similar scores in both conditions. These results are relevant
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since there were no significant differences between the perceived effort in both conditions, so
children felt that the effort needed to do both conditions was similar.
Results about RPE were unexpected, as it was hypothesized that children, especially
obese children, would rate their effort in the exergaming platform to be lower than the
traditional one. The lack of differences might be due to the scale chosen to measure RPE.
Several authors suggest that Borg’s scale is not an appropriate measure for children,
because it is difficult to understand (Easton, 2009), since children have poor perceptions
about the intensity of exercise (Stratton & Armstrong,1994). However, other authors defend
its use with adaptations (Ward & Bar-Or, 1990). It should be emphasized that this scale was
carefully explained to the children in this experiment. However, in future studies, it might be
more effective to use children’s versions of scales to measure RPE (Eston, Lambrick &
Rowlands, 2009; Parfitt, Shepherd & Eston, 2007). Another explanation for the lack of
differences in perceived effort might include the time spent doing PA; children were running
for only eight minutes, which is much shorter than traditional PA sessions.
Results for positive expectations and satisfaction supported the hypothesis. Obese
children felt more satisfied with their execution on the treadmill with support of the
exergaming platform than the normal weight children did. This result supports the utility of
exergaming platforms, since they facilitate positive experiences associated with PA in obese
children. However, children’s gaming habits should be taken into account: results show the
influence of frequency of playing active games. Perhaps novelty has a positive effect, and
thus obese children who play these kinds of games more often are less excited by them. This
aspect must be taken into account when designing treatment components using exergaming
platforms..
Regarding self-efficacy, a higher self-efficacy was expected for the exergaming condition
than the traditional condition; however, there was not any significant effect. Perhaps this is
due to the specific design of the PA activity, which was not too intense (eight minutes);
furthermore, because there were no other children present, participants were not concerned
about being teased by other children.
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Results of this study suggest that exergaming platforms could be useful clinical tools for
improving adherence to PA prescriptions in childhood obesity treatments. Results about
higher satisfaction in obese children support the idea that if PA is more enjoyable when
executed without strict rules or structures (Brockman, Jago & Fox, 2011) (as in exergaming),
adherence to PA in obese children could improve. As Rose and Parfitt (2010) suggested, “To
achieve a positive affective response individuals need to experience a combination of the
following factors: to perceive that they have the ability to cope with the intensity and complete
the exercise session, to feel they are being comfortably challenged and that the exercise is
not out of their control, to perceive they are gaining benefit from the exercise and to be able
to dissociate from the symptoms of the exercise” (pp.3). It is expected that exergaming
platforms will help to achieve these goals.
As mentioned, despite increasing research interest on exergaming platforms (Daley,
2009; Peng, Lin & Crouse, 2011), this paper is the first contribution to this field on the
psychological variables of exergames’ use in obese children. More research is needed, such
as on the effect of exergaming-based clinical intervention, or on the generalization of these
results into real physical activities. In recent years, exergaming platforms have proliferated,
and it is therefore a fruitful time to study their effectiveness as clinical tools.
Helping obese individuals increase their activity levels and improve their adherence to
exercise is a critical challenge (Grave et al. 2011). Exergaming platforms are likely useful in
increasing adherence to PA interventions. They can reinforce children’s activity levels
because they combine video gaming with athletics. However, more research is needed to
analyze which games are effective, which variables must be taken into account, and how to
use the games in clinical settings. The target of this research is not to propose exergaming
as a replacement for traditional PA interventions, but rather to study the games’ efficacy and
applicability in clinical contexts wherein adherence to traditional PA is very low, or where
children and their families cannot access traditional interventions.
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Table 1. Participants’ results in the athletic self perception and habits.
Not at all Very little
n (%)
Do you think you
are an athletic
child?

n (%)

A little

Some

n (%)

n (%)

n (%)

Very much
n (%)

Totally
n (%)

NG

0

1 (5)

1(5)

8 (40)

4 (20)

3 (15)

3 (15)

OG

1(4.7)

2(9.5)

4 (19)

8 (38)

2 (9.5)

3(14.2)

1 (4.7)

Never

Everyday5 times Two days
per week per week
n (%)

n (%)

Less than 3
days per
month
n (%)

5 (26.3) 5 (26.3)

6 (31.5)

3 (15.7)

0

0

2 (9.5)

12 (57.1)

3(14.2)

1(4.7)

1(4.7)

n (%)
How many days
you do more than NG
half an hour of
sports or physical
OG
activities?

n (%)

2 (9.5)

Once
week

All or most of 1-2 times last
my free time
week did
was spent doingphysical things
things that
involve little
physical effort
n (%)
n (%)
Which one of the
following best
describes you
during the last 7
days?

A lot

n (%)

I often (3-4
I quite often (5- I very often (7 or
times) did
6 times last
more times last
physical things week) did
week) did
physical things physical things

n (%)

n (%)

n (%)

NG

2 (9.5)

10 (47.6)

4 (19)

3(14.2)

2 (9.5)

OG

3 (14.2)

11 (52.3)

6 (28.4)

1 (4.7)

0

NG= Normal weight group; OG= Obese or overweight group.

19

Table 2. Habits in the use of computer games and physical activity
OG

NG

Total

n

%

n

%

n

%

Do you have a video game console?
Do you like to play video games?

20
18

95.2
85.7

17
15

94.4
83.3

37
33

94.8
84.6

Do you have an active video game
console (Wii, Xbox Kinect, etc…)?

12

57.1

10

55.5

22

56.4

Diary

3 times/
week

1 time/
week

2-3 times/ Less than 1
month time/month

How often do you play active video
games?
NG

0

15.3%

30.7%

30.7%

23%

OG

5%

20%

30%

10%

25%

NG= Normal weight group; OG= Obese or overweight group.
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Table 3. Descriptive and ANCOVA results of main variables.
Overweight

Normal weight

M (SD)

M (SD)

Traditional

5.58 (.9)

6.28 (.75)

Exergaming

6.37 (.91)

5.71 (.75)

Traditional

5.41 (1.37)

5.45 (1.36)

Exergaming

6.3 (1.11)

5.7 (1.15)

5 (.9)

6.27 (.64)

Exergaming

6.22 (.83)

6.2 (.91)

Traditional

12.7 (3.3)

13 (3.2)

Exergaming

12.7 (2.7)

11.2 (3.3)

Satisfaction

Self-Efficacy

Do you think you will likeTraditional
it?
RPE
RPE= Borg’s Perceived Exertion
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2

F

µ
6.051*

.18

.720

.01

6.965**

.21

.108

.003
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Abstract
Information and Communication Technology (ICT) potentially provides many
opportunities of employment for people with disabilities. However, recent findings
show that many people with disabilities have a lack of even basic training in the use
of ICT (Van Isacker & Goranova, 2010; Van Isacker et al, 2009 and 2010; Van
Isacker, 2010). This may be for many reasons, including poor access to training
buildings, inaccessible training materials, and lack of knowledge of assistive
technologies among trainers. Increasing the level of ICT skills in people with
disabilities could increase their ability to gain and hold employment in the regular
labour market.
The ‘Virtual Portal for Interaction and ICT Training for People with Disabilities’ (ViPi)
project was instigated to help address these issues. The project aims at creating
accessible and flexible basic ICT skills training, designed to meet the specific needs
of people with disabilities.
Whilst defining the project research methodology, research was carried out into the
policy and ICT teaching accessibility in the consortium countries and Europe-wide. A
survey was also devised in the early stages of the project in order to gain data about
the ICT training and learning experiences of people with disabilities, the
organisations representing them, trainers, policy makers and intermediaries.
This paper summarises the findings of the mentioned research on policy and law
relating to the training and employment of people with disabilities, and also the
available statistics on the education and employment of people with disabilities.
The paper also analyses the results of the ViPi survey with data collected up to 21 st
September 2011. The analysis of responses is expected to highlight the best
applicable pedagogies and most favoured learning and teaching methodologies.
Furthermore, the pros and cons of current ICT training practice for people with
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disabilities are analysed, also highlighting the areas where ViPi development should
focus, thus guiding the development of the ViPi curriculum, and providing important
feedback as to the needs of the community of both end users and content providers
who will be using the ViPi platform.

Keywords
disability, basic ICT training, accessibility, one-stop-shop portal, employment,
employability

Summary of the ViPi project’s objectives and
expected outcome
The ‘Virtual Portal for Interaction and ICT Training for People with Disabilities’ (ViPi)
project is a three year Lifelong Learning KA3 funded project, launched in January
2011. It involves partners from Belgium, Cyprus, Greece, Lithuania, and the UK. The
project aims at creating accessible and flexible basic ICT skills training, designed to
meet the specific needs of people with disabilities by encompassing:







An interactive online portal with a semantically enriched repository hosting
learning objects (Web 3.0 approach),
A social networking and community building area, both online and mobile
(Web 2.0 approach),
An online learning environment hosting SCORM (Sharable Content Object
Reference Model) compliant training courses,
WCAG 2.0 (Web Content Accessibility Guidelines) compliant accessibility
Embedded rich internet applications
Multi-language support.

Definition of a research methodology and
findings in the consortium countries and
Europe-wide
One of the initial tasks in the ViPi project was the definition of a research
methodology so as to set the ground on which the subsequent project activities
should build. . Part of the methodology, which is of interest to the present paper,
involved investigating the current status of policy, laws and statistics relating to the
education and employment of people with disabilities in the consortium countries and
beyond. The following sections summarise the findings of the research

Analysis of legal and policy aspects in each
country
Greece
There is no disability specific anti-discrimination legislation (nor case law) in the Greek Legal
System (Gavalas, 2004). Extremely broad and open constitutional provisions protect the
citizens against unequal treatment or discrimination by state entities but not by employers
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operating in the private sector. In 1998, the Compulsory Employment of Disabled People
(Quota System) was introduced, but there is no case law applying this provision so far
(Gavalas, 2004).
The only provision which explicitly prohibits discrimination in the Greek constitution, is Article
5, which reads in translation “All persons living within the Greek territory shall enjoy full
protection of their life, honour and liberty irrespective of nationality, race or language and of
religious or political beliefs. Exceptions shall be permitted only in cases provided by
international law.” (The Fifth Revisionary Parliament of Hellenes, 1986). As can be seen, the
Article does not therefore specifically cover the case of disability.

Cyprus
The legislation in the Republic of Cyprus, relevant to people with disabilities includes the
European Social Charter: Signed in 1961. This comprises one of the European Council
Agreements for protecting human rights which was confirmed and adopted by the Republic
of Cyprus with the law 64/1967. More specifically, Cyprus legislation concerning persons with
disabilities was approved in November 2000 and amended in 2004. The Regulations
127/2000 (MLSI (B), 2011). Part II ‘Rights of Persons with disabilities’ (Article 4 (1)) is of
great importance, because among the rights of people with disabilities is emphasised that
these persons have rights for independent living, full accession in the community and equal
participation to the economic and social life of the country. This particular Law is the most
complete Legislative Paper concerning people with disabilities. It was written in accordance
to International Declarations and International Standards giving emphasis to the principle of
non-discrimination and equal treatments, with the ultimate goal being the achievement of full
participation in community of persons with disabilities (including persons with mental or
intellectual limitation) (MLSI (A), 2011).
Also there is law 57/2004 which covers the equal treatment at employment and work of
persons with disabilities and clearly prohibit any type of discrimination against them (MLSI
(A), 2011).

UK
British law relating to disability was most recently updated on 1st October 2010, when
the Equality Act replaced most of the Disability Discrimination Act (DDA). This
increased the protection and legal rights for people with disabilities. The Equality Act
2010.aims to protect disabled people and prevent disability discrimination. It provides
legal rights for disabled people in the areas of:
i.

employment

ii.

education

iii.

access to goods, services and facilities including larger private clubs and land
based transport services

iv.

buying and renting land or property

v.

functions of public bodies, for example the issuing of licences (DirectGov II,
2011)
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In the UK Building Regulations, technical guidance is laid out on provision of access and
facilities for people with disabilities.

Belgium
Approximately 45 years ago, Belgium introduced the quota law for people with disabilities in
employment. It was only implemented in the public sector, but was not well enforced as there
were a lack of sanctions. In 2003, an anti-discrimination law was introduced in Belgium.
Disability is among thirteen possible grounds for discrimination (European Industrial
Relations Observatory, 2003).
Just six months after the law was adopted there was active criticism of the law describing it
as unclear and hard to enforce. The definition of discrimination within the law was thought by
some experts to be at odds with those in European directives on the subject (European
Industrial Relations Observatory, 2003).
Three new anti-discrimination laws were issued in Belgium in May 2007, including the AntiDiscrimination Act 2007 (International Law office, 2007). This reform of the existing 2003 and
1993 legislation was introduced because of the EC giving formal notice of previously wrongly
implemented European Union directives within the legislation, and the fact that the 2003 act
was no longer functioning due to part of it having been declared invalid by the Constitutional
Court (International Law office, 2007).

Lithuania
In Lithuania, there are several laws that affect the employment of people with disabilities. The
Law on Social Integration of the Disabled provides provision for professional, educational,
social and psychological rehabilitation. This law provides a systemic approach to meeting the
needs of people with disabilities by using a set of special assistive measures. The Law of
Social Enterprises (2004) stipulated that by employing the persons who are attributed to the
target groups (set out in this law) and who have lost their professional and general capacity
for work, are economically inactive and are unable to compete in the labour market under
equal conditions, to promote the return of these persons to the labour market, their social
integration as well as to reduce social exclusion. The aid that may be provided can consist of
partial wage reimbursement, workplace adaptation subsidy, training subsidy, transport
subsidy and assistant expenses.

Europe
At a European level there is a definite drive towards a more dynamic and competitive
economy with social reform to increase social cohesion. The Lisbon Strategy (2000) initially
set out these goals, which were reiterated in the relaunch of the strategy in 2004. The EU
policy framework for the information society and media (2005-2009) was known as i2010. It
promoted the positive contribution that information and communication technologies (ICT)
can make to the economy, society and personal quality of life. (European Community A
2010). ICT feature strongly in the four priority action areas identified by the March 2006
European Council: Research & Development in ICT; Administrative procedures – can be
streamlined through electronic means; eHealth and independent living solutions - enable
more people to work; and ICT to promote energy efficiency through innovation.
The continuation of the strategy – known as the Digital Agenda runs until 2020 It outlines
policies and actions to maximise the benefit of the Digital Revolution for all. This is laid out
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clearly on the website (European Community B 2010) and includes Actions 69 to 96 under
the umbrella banner ICT for Social Challenges.

In Summary
In summary, the legal interpretations of discrimination laws with respect to people
with disabilities in all partner countries are moving towards a common European
policy agenda. The policies instigated at European level take time to be adopted
across the whole of the European Union, and appear to be adopted more quickly in
the richer and better developed Member States.
Many of the Member States have modified and updated their discrimination laws to
bring them into alignment with European policy. The ViPi project can support the
uptake of European policy in the Member States by making basic ICT education
accessible and available to all people with disabilities. This in turn should up skill
people with disabilities, giving them advantages when looking for, or seeking to
maintain employment in modern Europe.

Investigation of employment and education
statistics for people with disabilities
Greece
In Greece, according to research by the National Observatory of Information Society (2007,
latest figures), it is estimated that 10% of the Greek population has a long-standing health
problem or disability (LSHPD). Only around 20% of people with disabilities with serious
mobility issues are in employment. It is also estimated that people with disabilities reach only
half of the education received by the average Greek citizen.

Cyprus
There are no official statistics for the employment of People with Disabilities in
Cyprus. The Blind People association in Cyprus states 41% are eligible for
employment. Of those, 21% are employed in the public sector, and 13% in the private
sector. The rest are either unemployed or supported by the government. Most blind
or partially sighted people in Cyprus are employed in call centres. There is a lack of
other opportunities for employment, even in people with higher education. As evident
from the available data, the majority of the employed disabled are holding positions in
the public sector. This could be attributed to the lack of awareness of policies and
services among the employers (Poulida & Theocharidou, 2010) but most likely to a
law that gives priority to people with disabilities in covering some small percentage of
the open positions in the public sector. The latter let very few people with visual
impairments and also people with kinetic impairments be employed in the education
system as teachers.
The lack of an Employment and Rehabilitation Centre with proper infrastructure in
Cyprus has been identified as a major obstacle to those with disabilities, along with
the lack of (efficient and complete) physical access means to both education and
employment premises on the island (Poulida & Theocharidou, 2010).
Recently, the Department for Social Inclusion of Persons with Disabilities has been
founded within the umbrella of the Ministry of Labour and Social Insurance of the
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Republic of Cyprus (MLSI C, 2011) (The mission of this department is to undertake a
coordinating role of the policies and actions taken in the country that concern the
rehabilitation of people with disabilities. This initiative has already created the ground
for a more structured approach towards the real needs of the society, however, there
is still much to be done for words to be put in actions.
UK
UK employment statistics from the 1999 UK Labour Force Survey (Eurostat, 2003), show the
imbalance between disabled and non-disabled people in employment. There are currently
1.3 million disabled people in the UK who are available for and would like to work. Half of the
disabled people of working age are in employment (50%), compared with 80% of nondisabled people. Employment rates vary greatly according to the type of impairment a person
has, for example, only 20% of people with mental health problems are in employment. Nearly
one in five people (18.6%) of working age in Great Britain have a disability. The average
gross hourly pay for disabled employees is £11.08 compared to £12.30 for non-disabled
employees.
The UK data also shows a discrepancy between levels of education amongst working age
people according to disability. 24% of people with disabilities have no formal qualification
compared to just 10% of non-disabled people (ODI, 2011).
The employment-rate gap in the UK between people with disabilities, and non-disabled
people decreased from 36% to 29% between 2002 and 2010 , however the employment
rates still need to improve with some 78% of non-disabled people in work compared to just
48% of people with disabilities (ODI, 2011).
The employment statistics for people with learning disability show an even lower employment
rate. According to Mencap, a UK Registered Charity who describe themselves as ‘the voice
of learning disability’ the reasons for which only 1 in 10 people with a learning disability are in
employment are (Mencap, 2011):
Lack of appropriate training
Lack of appropriate support
The welfare system
Employers’ attitudes
Discrimination

Belgium (Flanders)
In Belgium (focussing on Flanders), the number of people with disabilities is relatively higher
than other European states. According to the European Labour Force Survey 2002, some
16,2% of the Flemish population between 15 and 64 years of age were disabled or suffered
from a long-lasting illness. For 12,3 % of the same population, there are functional limitations
when it comes to participation on the labour market. Still according to the same source,
whereas 63,5% of the total Flemish population between 15 and 64 were working in 2002, for
the sub-population of those with a functional limitations, only 45,7% were working.
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The share of working persons in Belgium with a functional limitation is almost 30% lower than
the share of the working within the group of persons without a functional limitation. This gap
is 20% for those with a mild functional limitation, but accrues to 44% for those with a severe
functional limitation. Here only 1 in 4 is in employment.

Lithuania
According to 2009 Lithuanian Statistics Department (2009) data, there are about 170–190
thousands of disabled people (70%) available for work but only 30-40 thousand are
employed (15%). There still a big lack of motivation as only 19597 disabled people (10% of
working age available disabled persons) in 2009 were registered in the Labour centres as
seeking for a job (5,3% from total number of registered unemployed people) and 4015 were
employed (3,4% from total number of registered unemployed people). However only 300 of
them joined vocational training and retraining programmes.

Europe-wide
Of a total population of 501 million people in Europe, an estimated 45 million people have a
long-standing health problem or disability (LSHPD) (Eurostat, 2003). This represents 16% of
people aged 16-64 in the EU as a whole (data from 2002 EU Labour Force Survey (LFS) and
the 2004 EU Statistics on Incomes and Living Conditions).
There were two very interesting figures drawn from the European data. Figure 1 shows a
huge variation in the percentage of people with disabilities in employment and education. To
some extent this can be put down to varying definitions of disability in the Member States
(Brunel University, 2002). The percentage varies from around 6% to over 30% between the
Member States. Figure 2 (DG Employment, Social Affairs and Equal Opportunities, 2007)
shows the percentage of people with disabilities within the total workforce in a selection of
Member States. Again, it can be seen that there is a marked variation from 16% to practically
0% of the workforce having a LSHPD. This range of discrepancy can only be attributed to
differing definitions of disability in the Member States.
Europe-wide, 33% of the people with LSHPD who were not restricted in the kind or amount
of work they could do or their mobility to and from work were in employment. But the figures
in individual states again fluctuate widely between 10 and 50%. The difference between high
and low percentages here seems to be directly linked to the level of prosperity and the
assistance available in the Member State concerned.
Approximately 10% of all people aged 16-64 are restricted in the kind, or amount of work
they can do, their mobility to and from work, or some combination of these. Of those that are
considerably restricted in their ability to work, 28% were in employment, while for those that
are not restricted in their ability to work, this is estimated at 68%.

Consolidation of findings
All of the members of the ViPi consortium had difficulty getting hold of reliably
comparable data relating to the employment and education of people with disabilities.
The data we have highlighted tends to show significantly lower employment
percentages amongst people with disabilities than amongst the non-disabled
throughout Europe. This difference is particularly marked in the more severe disability
groups. (Eurostat, 2003)
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Fully documenting the situation with respect to people with disabilities in employment
and education throughout Europe is not a trivial matter. Definitions of disability in
each Member State are different due to individual legislation and policy objectives
(Brunel University, 2002). Also survey data may be flawed due to local culture and
the limited age ranges surveyed. Because of these differences direct comparison of
statistics between Member States is not possible, however some safe conclusions
may be drawn regarding the overall status.
Based on the data available – mainly the European Labour Force Surveys and the
European Statistics on Income and Living conditions, some 16% of the working
population of Europe has a long standing health problem or disability (LSHPD). The
percentage of people with LSHPD in employment is around half the equivalent
percentage of non-disabled people (Commission of the European Communities,
2005). This may be due to a number of factors including lack of appropriate training
and support, benefit traps in the welfare system, employers’ attitudes and
discrimination.
The ViPi project aims to contribute towards reducing the gap between the
employability of people with disabilities and people with no such difficulties. Taking
advantage of the ICT advancements in achieving mobility of education- and workplace, the project will develop a reference environment where people with disabilities
will be now able to receive basic ICT training and assure equality in terms of skills,
when applying for job positions.

A detailed survey of stakeholder views
The findings from the research gave rise to a necessity to identify the needs of the
specific targeted stakeholders of the ViPi project in the consortium countries, in order
to better tailor the ViPi outcomes. A survey of potential users of the ViPi platform in
the consortium countries was undertaken in order to gain information about applied
training methodologies as well as the pedagogies and subject areas where ICT
training should focus.
LimeSurvey was selected for the development and delivery of the online survey, as it
is rated highly in testing against WCAG guidelines (Web Accessibility Centre, 2008),
which was desirable, taking into account the many people with disabilities we wanted
to reach.
The survey was prepared, taking into account aspects from all five participating
European countries, thus incorporating diverse knowledge and experience. Care was
taken to ensure consistency throughout the four language versions of the survey to
enable directly comparable findings. The survey went live on 7th June 2011 at
http://www.phoenixkm.eu/survey.
The survey was designed as a means of obtaining data from multiple stakeholders in
the ViPi project. Different stakeholders have different inputs to the survey – all of
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which needed to be captured. The survey was therefore broken up into sections, to
be completed by separate relevant stakeholder groups of:
Persons with a disability
Organisations for people with disabilities
Trainers
Policy makers
Intermediaries
The survey was presented as a seamless online survey experience with an offline
version available when required. The question groups were transparently addressed
only to the applicable classes of users, and were subtitled as follows:
Stakeholder interest
ICT access to tools and services
Carers and relatives
ICT training and skills
Learning preferences
Your ViPi interest
Organisations
Intermediaries
Policy makers
Trainers
Support networks and community
Employment
Personal info
General

Initial survey findings
The survey entries were extracted from LimeSurvey on 21st September 2011 and
entered into a spreadsheet for analysis. A total of 487 responses were collected, of
which 150 were fully completed and the rest had some missing parts. Both, fully
completed and partially completed surveys provided useful data for the analysis.
However, the focus here has been on the data extracted from the fully completed
surveys, that provide a safe ground for comparisons. The following paragraphs
provide an insight into the findings:
Language: Of the completed surveys, the language used was English 32,
Greek/Cypriot 21, Lithuanian 43, and Dutch 54.
Coverage of stakeholder categories: Of the responders, 75 are representatives of
organisations for people with disabilities, 35 are people with disabilities, 24 are
trainers, 16 relatives/carers, 15 policy makers, and 13 intermediaries (Error! Reference
source not found.) (It is clarified that the responders were obviously allowed to select
more than one categories). There was a good spread among the disability groups,
including visually impaired, hearing impaired, speech impaired, neurological
illnesses, mobility impaired, chronic disease, learning difficulty, mental disability and
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cognitive disabilities, in both people with disabilities (Error! Reference source not found.)
and the organisations representing them (Error! Reference source not found.).
Experienced and preferred types of learning: The survey showed that the majority
of people with disabilities experienced the types of self learning, classroom learning,
personal tutors, as well as e-learning (learning using electronic means). When asked
about the methods they prefer to learn by, the people with disabilities most frequently
selected e-learning – with self learning, classroom tutoring and personal tutoring
close behind. A number of those surveyed, however, suggested that virtual
classrooms and virtual tutoring would be a preferred method – even though their
experience of these was very rare (Error! Reference source not found.).
Encountered problems in AT and ICT training: When asked about problems they
had encountered in ICT and AT training, the most common response was that the
training was too brief (29%). Other problems commonly experienced (Error! Reference
source not found.) were that the price of the required software was too high (23%) and
thatthe cost of the training was too high (20%). When referring specifically to training
on Assistive Technologies, a similar pattern emerged, but the response ‘the trainers
lacked experience in working with people with my needs’ was also rated highly.
Aspects of ICT training with which they were happy: When asked about aspects
of the ICT training they had received that they were happy with, the most stated ‘the
training was reasonably priced or free’ (43%). Other aspects which they were happy
with included the trainers being experienced with the technologies (37%), the training
being aimed at the right level (34%), the trainers being experienced in the person’s
needs (34%), the training site being easy to get to (31%), suitable training
environment, (29%), and similar hardware/software being available at home (23%).
Only 9% were happy with the software pricing and availability, which shows strongly
the need for training in open source software to become available, even though
training itself is available at a reasonable price. The findings for ICT training are
mirrored in the findings for AT training. The data is shown in Error! Reference source not
found..
Skills expected to enhance employability: People with disabilities who expressed
a preference believed the following skills would enhance their employability: Use of
an office suite (63%), databases (60%), programming (54%), web development
(54%), email and communication (46%), Use of internet services (40%), social media
(34%) and internet browsing (31%).
Potential jobs people with disabilities could undertake: When asked what jobs
they think they could take on, the people with disabilities surveyed selected
Information technology as a preference (37% - Error! Reference source not found.).
Pedagogic approaches: The trainers surveyed were asked about their preferred
pedagogic approaches. The top responses were “discussion”, “drill and practice” and
“presentation” each coming from some 65% of the trainers surveyed who expressed
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a preference. “Tutorials”, “collaboration”, “demonstration”, “interaction” and “gamesbased learning” were the next most preferred each being used by around 50% of
those surveyed.
Potential to be employed: Of all experts in people with disabilities (Organisations
for people with disabilities, Trainers, Intermediaries and Policy makers) the majority
(83%) think that ICT training will ‘improve’ or ‘vastly improve’ their ability to find
employment.
Membership in social networks and other communities: Of 35 people with
disabilities who filled in the online survey, 83% have a Facebook account, 14% are
on Twitter, and 17% are on LinkedIn. Practically none of them were on any of the
other social network sites listed.

How does ViPi address the findings?
The people with disabilities surveyed expressed that the main problems they
experienced relating to ICT training were those of cost and availability of software,
the cost of training courses and the training being too brief. ViPi addresses each of
the problems by making training materials for open source software free, and
allowing users to work at their own rate using the e-learning resources.
ViPi can also in fact provide all of the listed criteria with which people stated they had
been happy in both their experiences of AT and ICT training. Training delivered
online through open source software addresses the infrequent use of
inexpensive/free software for ICT courses and the discrepancy between types of
software at home and on the training site. The comments that the trainers were not
experienced in the needs of people with disabilities will also be addressed as all
assistive technology aspects will be developed by experts in that specific assistive
technology area in the complimentary and parallel ATLEC Leonardo funded project
(Assistive Technology Learning through a Unified Curriculum) (ADAM, 2011).
The basic ICT training in ViPi can address a lot of the training that people with
disabilities stated they believed would enhance their employment prospects. The ViPi
curriculum covers use of an office suite, internet use, social media and email skills.
The platform will be able to support additional higher level modules possibly
becoming available from later projects. It cannot, at this stage, address programming
and web development, which shows there is potentially a requirement for these
higher levels of open source ICT training for people with disabilities.
The fact that the people with disabilities surveyed prioritised Information Technology
as a suitable job type clearly suggests a need for the basic ICT skills training that ViPi
aims to provide.
Of the pedagogic approaches currently favoured by the trainers, it is interesting that
the top responses are the ones best supported by the ViPi methodology, with
tutorials, presentation and demonstration supported by the modular teaching
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approach, collaboration supported by the e-learning platform and Web 2.0
components, interaction and discussion supported by the web 2.0 elements of the
platform, and games-based learning and drill-and-practice being supported by the
rich media learning objects being developed.
The high level of usage of Facebook found among people with disabilities surveyed
suggests that the plan to incorporate Facebook linkage within the platform will be a
useful addition to the project, and has the potential to acts as a self-promotion
method for the ViPi platform.

Conclusions
The methodology and the research undertaken at the early stages of the project,
allowed for creating a common understanding of the addressed area, that is, the
education and employability of people with disabilities in the consortium country and
beyond, in Europe. The recorded results illustrate discrepancies among the Member
States, however, safe conclusions were made about the overall picture and the
trends.
On a second level, the ViPi stakeholders’ survey provided a rich source of
information to enable ViPi consortium to take safe decisions on the focusing of its
deliverables. The survey analysis shows that the research has value and that
creating an accessible set of resources for trainers and content for people with
disabilities will benefit the ViPi stakeholder community. It shows that the training
methodologies initially selected for the ViPi project are well supported among the
current trainer population and that the project stakeholders believe that an
improvement in ICT literacy among people with disabilities will improve their
employment prospects. It also showed that a high proportion of people with
disabilities feel that they could find employment in the ICT sector.
The survey results and statistical analyses in the Member States suggest that ICT
training can enhance the skills and employability of people with disabilities. This is
supported by the recent and current policy directives in Europe promoting ICT
training for all, such as in the Lisbon Strategy and the Digital Agenda.
The ViPi platform will be focused on the need to train and support people with long
standing health problems and disabilities. If it can successfully address these issues
then it may be possible to improve the currently poor correlation between education
and employment of people with disabilities with that in non-disabled people.
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Fig 1. EU member percentage of people with disabilities in employment or education (2002
EU Labour Force Survey (LFS))

Fig 2. Share of people with disabilities in total working-age population, 2005 (DG
Employment, Social Affairs and Equal Opportunities (2007))
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Figure 3 A pie chart showing the stakeholder interest of the people who filled in the
survey

Figure 4 A bar chart showing Disability groups among people with disabilities
completing the survey
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Figure 5 A bar chart showing specialisms of the organisations of survey completers

Figure 6 A bar chart showing preferred learning methods against experience of
learning methods among people with disabilities
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Figure 7 A bar chart showing problems experienced with ICT and AT training
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Figure 8 A bar chart showing things people are happy with after ICT and AT training

Figure 9 A bar chart showing job types that people with disabilities feel they could
undertake
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e-motion1.0: validation of a virtual serious game to assess theory of mind in children.
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e-motion1.0: validation of a virtual serious game to assess theory of mind in children.
Given the interactive media characteristics and intrinsically motivating appeal, virtual serious games
are often praised for their potential in assessment and treatment. The aim of this study is to validate a
virtual serious game (e-motion1.0) in order to evaluate emotional facial expression recognition and
social skills, components of theory of mind. E-motion1.0 has two sections: 1) emotional recognition
tasks which includes different static and dynamic faces with basic emotions; 2) empathy and social
skills task.
1.236 children took part in the study. The children were classified by age (8-12 years old), gender
(males = 639; females = 597) and educational level (3rd – 6th Primary level). Ten schools from the
Basque Country and twenty trained evaluators participated in this study. There are differences in emotion1.0 scores between groups of children depending on age (p< 0.01) and gender (p< 0.05).
Moreover, there is a moderate significant correlation (p< 0.05) between emotional recognition scores
of e-motion1.0 and those of Feel facial recognition test (Kessler, 2002). E-motion1.0 shows concurrent
validity with instruments which assess emotional recognition. Results support the adequacy of emotion1.0 in assessing components of theory of mind in children.

Keywords: serious game, theory of mind, facial emotion recognition, empathy, children.
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Introduction
Serious games represent a growing area of computer applications to improve or evaluate different
skills. They are appealing, interactive, enhance ecological validity and allow players to take on
realistic roles, to cope with problems and to make decisions (Gamberini et al., 2009; Bogost, 2007).
Games have a double soul which emerges in their being entertaining but also educational (Myers,
1999).
The use of computer software has several advantages: the environment is predictable, consistent and
free from social demands, and users can work alone. Furthermore, lessons can be repeated over and
over again and motivation can be maintained through rewards and feedback (Golan & Baron-Cohen,
2006). Virtual and mixed realities represent the possibility to create a new, immersive and
motivational place where patients can be evaluated and trained while playing (Wiederhold &
Wiederhold, 2007).
There are games for training skills (Weinger and Depue, 2011), prevention (Gamberini et al., 2009),
psychological therapy (Botella et al., 2011) or cognitive training. Other type of games helps users to
deal with special needs, such as elderly people (Gamberini et al., 2006, 2008), people with physical
disabilities or blind children (Lumbreras & Sanchez, 2000). An example of serious games is Happy
Farm (Gamberini et al., 2009), a software for young people designed to increase their awareness of the
risks related to psychoactive substances. Another program, VEPSY (Riva et al., 2003), was created to
investigate the effects of virtual reality systems aimed at facing several clinical disorders such as social
phobia, obesity, bulimia or male impotence. The project combines treatments and assessment with
virtual reality. Similar games have been developed to induce mood enhancement on both clinical and
non-clinical samples. EMMA project provides innovative ways of coping with distressful emotions for
users who suffer psychological problems, users with restricted mobility or general population (Alcañiz
et al., 2003).
Other group of serious games have been created to assess and to train Theory of Mind components.
This construct covers mental capacities related to understand, explain and predict psychological states
of others and self (Baron-Cohen et al., 2000). Theory of mind was first established in animal studies
with chimpanzees (Premack & Woodruff, 1978), and later in infant developmental psychology and in
autism (Wimmer & Perner, 1983; Baron-Cohen et al., 1985).Theory of mind permits typically
functioning individuals to infer mental and emotional states of others as a means of engaging
reciprocal communication and maintaining relationships.
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Attempts to teach theory of mind components to people with autism spectrum conditions have used
computer-based training (Bernar-Opitz et al., 2001; Bolte et al., 2002; Rajendran & Mitchell, 2000) or
virtual environments (Cobb et al., 2002). A relatively new multimedia computer program used to
address emotion recognition is Mind Reading: The interactive Guide to Emotions (Golan & BaronCohen, 2006) as an interactive guide to teach emotions in a systematic and comprehensive format
which includes an emotion library, a learning center and a game zone. Results of this study revealed
that the use of the program improves significantly the emotion recognition skills in adults with autistic
spectrum conditions.
Bölte et al., (2002) developed a computer-based program to teach and to test the ability to identify
facial emotions: “The Frankfurt Test and Training of Social Affect” (FEFA). The training was
conducted for five weeks (two hours a week) and the participants improved significantly on the facial
recognition task.
The Motion Picture Mind Reading (MPMR) is a naturalistic mind-reading test designed to measure
individual differences in young adult population watching TV films showing characters in social
situations (Wakabayashi & Katsumata, 2011).
There are collections of material and databases with emotion face information and photographs,
pictures (Matsumoto & Ekman, 1998; Pelc et al., 2006 and Da Fonseca, 2009) or virtual faces (Dyck
et al., 2008). Different questionnaires have been developed to assess facial recognition ability: The
Florida Affect Battery (Bowers et al, 1999) or Feel test (Kessler et al., 2002). However, there are not
many types of software which evaluate the facial emotion recognition and empathy in children through
serious virtual game.
The present study evaluated a new program, e-motion1.0 (Amayra et al., 2010, López-Paz et al., 2011)
for assessing and training components of Theory of mind in children between 8 and 11 years old.
Specifically, this paper presents the development and preliminary evaluation of the serious game´s
Spanish version of e-motion1.0, to test the recognition of facial emotions in a sample of 1.236
children.
Method
Participants
A sample of children between 8-11 years old was collected. The total sample was composed
by 1.236 children (males = 639; females = 597). The mean age was 9, 58 (SD= 1,11): 8 years old
(males= 148; females= 121); 9 years old (males= 169; females= 163); 10 years old (males= 151;
females= 139) and 11 years old (males= 171; females= 174). Participants were excluded if there was
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any indication of an existing neurological or psychiatric disorder according to the school
psychologist’s criteria. The inclusion criteria were: Spanish-speaker, 8-11 years old, studying 3th, 4th,
5th or 6th of Primary Education and normal IQ range (> 90). Signed parental or school consent was
obtained from all participants prior to commencement, and no remuneration was provided to either
students or their parents for taking part.
Instruments
e-motion1.0
This program contains two sections and requires about 20 minutes to be completed (table 1). It is
designed to be played on a personal computer during a psychosocial skills assessment. Each level
follows a preset structure that integrates static and virtual scenes. Its target audience is 8 to 11 years
old males and females. E-motion1.0 has two versions: a) a virtual version which includes a head
mounted display, a motion tracker and a joystick input device; b) a serious game version. The present
study presents the validation results of serious game´s Spanish version of e-motion1.0.
The first section of e-motion1.0 measures the ability to recognize facially expressed basic emotions.
The internationally known and applied cross-cultural concept of six basic emotions: happiness,
sadness, anger, disgust, fear, surprise and neutral by Ekman et al. (1972) was the reference for the
selection of the pictures. This first block consists of four sections of 24 items: a) seven static facial
emotions; b) six dynamic facial emotions which include faces changing from neutral to other emotion;
c) four dynamic facial emotions which show faces changing form one emotion to another; d) seven
static facial emotions. Each face is presented on a computer screen for a maximum time of 30 seconds.
Subjects have to classify the respective emotion by clicking on the appropriate label in a forced-choice
format (happiness, sadness, anger, disgust, fear, surprise or neutral). Responses for all tasks are scored
as correct or incorrect. The e-motion1.0 automatically records the sum of total correct answers, sum of
static facial emotions scores, sum of dynamic facial emotions scores, error scores and reaction time for
each emotion.
The second section consists of different virtual scenes placed in a virtual school setting. The narrative
develops through 30 items, each one lasting about half minute or a minute. After presenting each
situation, the participant is asked to choose among the six emotions (happiness, sadness, anger,
disgust, fear, surprise) and neutral. Example of situation: “Your friends have planned an unexpected
party for your birthday. How would you feel? How would they feel?” In addition to registering the
choice of answers, e-motion1.0 recorded the time taken for participants to select and answer each
question.
Feel
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Is a computer-based test which measures the ability to recognize facially expressed basic emotions
(Kessler et al., 2002).This test was used, together with the e-motion1.0 to obtain concurrent validity
ratings. It consists of 42 photographs showing facial displays of six basic emotions (anger, fear,
sadness, happiness, surprise and disgust) developed by Matsumoto and Ekman (1988) which are
presented on a computer screen. Subjects have to classify quick and accurately the respective emotion
by clicking on the appropriate label in a forced-choice format. In total, 42 pictures of adults are shown,
and seven examples of each six emotions are used. The test includes a previous assay. The Feel test
score takes the correct answers, error scores and reaction time for all of emotions. The test shows the
highest reliability of this kind of test (Cronbach´s coefficient alpha = .77). Over the years a database
with over 600 healthy subjects has been collected (Hoffman, 2010).
Procedure
The validation took 8 months to be completed. Children were recruited from ten different
schools in The Basque Country (Spain). Twenty trained volunteers and two coordinators collaborated
in this research.
Participants were individually tested in a quiet room outside the classroom. Each subject was told that
the experimenter was going to show him some games. All testing took place in the same session
without breaks. Children were initially instructed about the tasks and questionnaires. The child, seated
at a table facing the computer, was presented with the materials and the task was always presented in
the same order: e-motion1.0 (López-Paz et al., 2011) and Feel test (Kessler et al., 2002). After the
individual explanation, they completed the task during thirty minutes under standardized conditions in
school settings.
The ability to recognize facial expressions of the six basic emotions was investigated by means of
virtual faces using e-motion1.0. Facial stimuli were presented to the subjects in 4 different blocks in
the following order: 1st) seven static facial emotions: neutral, happiness, anger, sadness, fear, surprise
and disgust; 2nd) six dynamic facial emotions which include faces morphing from neutral to other
emotion: neutral-happiness, neutral-anger; neutral-sadness, neutral-fear, neutral-surprise, neutraldisgust; 3th) four dynamic facial emotions which show faces morphing from one emotion to another:
neutral-happiness-anger-sadness; 4th) seven static facial emotions: neutral, happiness, anger, sadness,
fear, surprise and disgust. The 24 virtual faces were shown one at a time and the subjects was asked:
How is this person feeling? They were asked to indicate the emotion depicted by the particular face as
spontaneously as possible by choosing one button according the following categories: happiness,
anger, fear, sadness, disgust, surprise or neutral. The order in which the blocks were presented to
subjects was the same in all the presentations. The duration of the stimuli was decided by a pilot study
which revealed that children needed about 3000 ms in order to make a response. Emotional faces and
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labels were visible on screen at the same time. The program provided no feedback to the participants
about the accuracy of their answers.
The second section of e-motion1.0 included 30 items presenting social interactions and interpersonal
conflicts in a school setting. Subjects had to decide the possible answer choosing between the
emotions: happiness, anger, fear, sadness, disgust, surprise or neutral. Social settings are illustrated by
virtual animations that also incorporated recorded speech using narrator’s voice. The first six items
presented static pictures, whereas in the rest of the task (24 items) the scenes were dynamic. The test
questions all referred explicitly to a character’s feelings and to subject’s feelings. Answer options
appeared in the right of the screen with the six emotions and neutral option, and there were selected by
pressing the appropriate key. When the question had been read, the participant was required to press a
specific button on the computer keyboard.
Feel test (Kessler et al., 2002) consists of 42 photographs of actors and actress showing emotional
static faces (anger, fear, sadness, happiness, surprise and disgust) on a computer screen for 300 ms.
Clicking on the appropriate box, subjects have to decide which emotion they saw previously.
Emotional pictures and labels were not visible on screen at the same time. The Feel score takes the
correctness and reaction time of the answers into consideration and ranges from 0 to 84 points.
Participation in the study was voluntary, confidentiality was ensured and all the requirements
established by the bioethical commission for studies with human beings.
Statistical analyses
Descriptive analyses (mean, SD, frequencies) were performed to assess the socio-demographic and
clinical characteristics of respondents. A Kolmogorov-Smirnov test was applied to evaluate the normal
distribution of variables. The analysis showed that all variables are non-normal (p< 0.05). A Mann–
Whitney U and Kruskal Wallis test were used to investigate differences with regard to age and gender
for continue variables. X2-test was applied for categorical variables and Spearman test for correlations.
The SPSS statistical package version 15 was used to analyze the data. A p-value < 0.05 was
considered statistically significant.
Results
Content Validity and Piloting
A team of five psychologists was involved in the design phase, generating ideas, characters, scenes
and instructions through brainstorming. Interjudge agreement was assessed with Kappa calculations
(k= 0.85). The values were within the range of fair to good agreement.
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The created virtual facial expressions were validated in a pilot study. For this purpose 30 volunteers
evaluated the facial material (48 faces) according to the expressed emotion. A final set of 24 items
were chosen.
After face and content validation, the tool was piloted. A total sample of 100 children was asked for
their overall impression of the software, whether any items had been difficult to answer. Following the
pilot phase, the wording of item number 25 was modified slightly to prevent misunderstanding and a
section was added from the previous version because of the improvement of the fear static face. After
this modification, the game was clear and understandable.
Internal validity of the e-motion1.0
Internal validity of the instrument was examined using Spearman correlations. Total score
correlated positively with static facial emotions’ score (rs = 0.812, p = 0.000) and dynamic facial
emotions’ score (rs = 0.872, p = 0.000). Static facial emotions’ score correlated with dynamic facial
emotions’ score (rs = 0.424, p = 0.000). The reaction time scores of static faces correlated positively
with the reaction time scores of dynamic faces (rs = 0.706, p = 0.000).
The concurrent validity of the e-motion1.0
Concurrent validity compares scores on an instrument with current performance on some other
measure. In this study it was determined by correlation analysis (Spearman rank order correlation)
with the first section of e-motion1.0 (Amayra et al., 2010 and López-Paz et al., 2011), specifically
between the section which includes facial recognition task and Feel test (Kessler et al., 2002). The
correlation coefficient between facial recognition total scores of e-motion1.0 and those of Feel was (rs
= 0.339, p = 0.000). The correlation coefficient between facial recognition`s reaction time scores of emotion1.0 and those of Feel was (rs = 0.508, p = 0.000). The results showed small to moderate
significant correlations between all e-motion1.0 scales and Feel scales in total scores and reaction time
scores (table 2).
Effect of age and gender on facial recognition
A Mann Whitney test was used to compare genders. Overall, there were no significant differences
except for static score (Z = -2.12; p = 0.034), dynamic score (Z = -2.32; p = 0.020), sadness score (Z =
-2.10; p = 0.035) and disgust score (Z = -2.85; p = 0.004).
A Kruskal Wallis was conducted to investigate age differences. There were significant
differences in static score (X 2 = 20.900; p = 0.000), dynamic score (X 2 = 18.99; p = 0.000), neutral
score (X 2 = 18.99; p = 0.000), disgust score (X 2 = 29.46; p = 0.000), surprise score (X 2 = 29.46; p =
0.000), and all of reaction time scores (p<0.000). Results showed that the older the participants the
higher the score and the slower the reaction time.
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Effect of age and gender on virtual scenes answers
Comparison of answers and reaction times’ scores with regard to gender and age was made using the
Mann Whitney (reaction time X gender) and Kruskal Wallis test (reaction time X age) for continuous
variables and the X2-test for categorical variables (type of answer X gender; type of answer X age).
Overall, there were no significant differences in gender. However, age is an important variable to
compare both total answer scores and reaction time scores (table 3). As in facial recognition task,
results showed that the older the participants the slower the reaction time.
Discussion
E-motion1.0 is a serious game designed to evaluate components of Theory of Mind, specifically facial
recognition and empathy in 8-11 years old children. This study presents the design and validation of emotion1.0 serious game´s Spanish version.
This program contains two sections. The first section measures the ability to recognize six facially
expressed basic emotions. The second section consists of different virtual scenes placed in a virtual
school setting.
The results of the present study support the usefulness of the program to test the emotion facial
recognition ability and provide evidence on the psychometric properties of this Spanish version
program in terms of structure, internal consistency, and concurrent validity.
There were significant differences in each gender’s scores on static, dynamic, sadness and disgust
emotions. Results showed that the older the age of the participants the slower the reaction time.
Overall, there were no significant differences on each gender scores in the virtual scenes section.
However, age is an important variable to compare both total answer scores and reaction time scores.
With increasing age, facial expression recognition becomes faster and more accurate possibly due to
increased efficiency in encoding faces (De Sonneville et al., 2002; Herba et al., 2006). It is generally
accepted that children’s ability to recognize emotions of unfamiliar faces improves between the ages
of five and ten (Hay & Cox, 2000).
It should be noted that this study is not without its limitations, and results should be considered with
caution. First, the results only indicate comparability of the classic basic emotions as described by
Ekman. However, on a daily basis pure basic emotions are encountered only rarely. Future research
should especially focus on investigating more ambiguous and nuanced emotional expressions. Second,
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the Feel test presents only static pictures of adults of Asia and Europe whereas e-motion1.0 presents
static and dynamic virtual faces of a boy.
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Section I
Static faces

Dinamic faces I

Dinamic faces II

Static faces II

Items
Neutral
Happiness
Anger
Sadness
Fear
Surprise
Disgust
Happiness
Anger
Sadness
Fear
Surprise
Disgust
Neutral
Happiness
Anger
Sadness

Type of variable
-Type of emotion chosen (nominal)
-Correct/Incorrect (nominal)
-Reaction time (continuous)

Neutral
Happiness
Anger
Sadness
Fear
Surprise
Disgust

-Type of emotion chosen (nominal)
-Correct/Incorrect (nominal)
-Reaction time (continuous)

-Type of emotion chosen (nominal)
-Correct/Incorrect (nominal)
-Reaction time (continuous)

-Type of emotion chosen (nominal)
-Correct/Incorrect (nominal)
-Reaction time (continuous)

Section II
Items
Type of variable
Virtual scenes I
Three static scenes
-Type of emotion chosen (nominal)
How would you feel
-Reaction time (continuous)
about it?
How would he/she feel?
Virtual scenes II
Fourteen virtual scenes
-Type of emotion chosen (nominal)
How would you feel
-Reaction time (continuous)
about it?
How would he/she feel?
Table 1. Sections of e-motion1.0
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E-motion1.0 Total correct answers (c ) and reaction time (RT)
Happiness
Feel
Happiness

C
C
RT

Surprise

C

Surprise
RT

C

C

C

Disgust
RT

C

RT

C

0.394
0.127
0.368

C

0.191
0.215

C

0.227

RT
Disgust

Sadness
RT

0.274

RT
Sadness

C

0.448

RT
Fear

Fear
RT

0.180

RT
Anger

Anger
RT

0.375

C

0.105

RT

0.292

Table 2. Spearman´s Rho correlations between Emotion and Feel test. (* Significant at α = 0.05; **Significant at α = 0.01);
(n = 1.236). C= Corrects: RT: Reaction time
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Item
Answer

X2
GenderXAnswer

X2
AgeXAnswer

Item
Reaction
Time

Mann Withney
Kruskal Wallis
GenderXReaction
AgeXReaccion time
time
X2
df
p
X2
df
p
U
p
H
df
p
8.1R
n.s.
39.38
21
0.009
8.1TR
110482 0.000
55.46
3
0.000
8.2R
n.s.
n.s.
8.2TR
115430 0.003
35.81
3
0.000
9.1R
n.s.
33.61
21
0.040
9.1TR
n.s.
21.15
3
0.000
9.2R
n.s.
37.08
21
0.016
9.2TR
n.s.
12.86
3
0.005
10.1R
n.s.
58.95
21
0.000
10.1TR
115506 0.003
10.77
3
0.013
10.2R
n.s.
46.79
21
0.001
10.2TR
42.80
3
0.000
12R
n.s.
36.87
21
0.017
12TR
118489 0.028
56.01
3
0.000
14.1R
n.s.
n.s.
14.1TR
n.s.
57.87
3
0.000
14.2R
n.s.
41.65
21
0.005
14.2TR
n.s.
10.72
3
0.013
14.3R
n.s.
n.s.
14.3TR
n.s.
56.28
3
0.000
15.1R
n.s.
n.s.
15.1TR
117667 0.020
25.23
3
0.000
15.2R
n.s.
34.47
21
0.032
15.2TR
n.s.
38.76
3
0.000
15.3R
n.s.
n.s.
15.3TR
n.s.
36.21
3
0.000
16R
n.s.
36.00
21
0.022
16TR
114167 0.002
9.79
3
0.032
17R
n.s.
104.40 24
0.000
17TR
115247 0.004
16.04
3
0.001
18R
n.s.
80.09
21
0.000
18TR
114636 0.003
n.s.
19.1R
n.s.
33.21
21
0.04
19.1TR
117550 0.019
70.05
3
0.000
19.2R
14.31
7
0.046 36.12
21
0.021
19.2TR
38.10
3
0.000
20.1R
n.s.
34.75
21
0.30
20.1TR
117101 0.019
24.88
3
0.000
20.2R
17.56
7
0.014
n.s.
20.2TR
111511 0.000
12.97
3
0.005
22.1R
n.s.
n.s.
22.1TR
110845 0.000
50.09
3
0.000
22.2R
n.s.
n.s.
22.2TR
111859 0.000
48.27
3
0.000
23.1R
n.s.
n.s.
23.1TR
n.s.
35.05
3
0.000
23.2R
n.s.
35.20
21
0.027
23.2TR
n.s.
n.s. 0.000
24.1R
n.s.
n.s.
24.1TR
112095 0.000
10.50
3
0.015
24.2R
n.s.
n.s.
24.2TR
n.s.
17.40
3
0.001
25R
n.s.
n.s.
25TR
n.s.
n.s.
26R
n.s.
69.47
21
0.000
26TR
114896 0.000
49.32
3
0.000
27R
18.71
7
0.009 101.02 21
0.000
27TR
109969 0.003
30.41
3
0.000
Table 3. Comparison of answers and reaction times scores in virtual scenes with regard to gender and age. (n =1.236).
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ABSTRACT
For many years, Deaf and Hard of Hearing persons have sought alternatives to traditional
voice telephony that could be accessible to their needs across desktop and mobile
communications devices. Such communications access would not only be helpful for
everyday communications with family and friends, but provide access to communicating with
the hearing community, to emergency services, and to the information needed to be an active
member in today’s Information Society.
The ÆGIS project has developed an open source real-time text solution for mobile devices
that will help to improve the communication of the deaf and hard of hearing persons. This
user-centred work includes multiple aspects, including a survey of existing real-time text
protocols, methods and specifications, drafting requirements for real-time text application
software for use on mobile phones, developing a prototype real-time text application software
and conducting technical, and interoperability and user testing of prototype real-time text
solutions [5].
KEYWORDS Design for All, real-time text, instant messaging

BACKGROUND OF TEXT COMMUNCIATIONS
During the last decades the communications of deaf users have been evolving as the
Information and Communication Technologies (ICT) have provided newer and more efficient
ways for communication.
One of the first revolutions for text communications was the appearance of the device for the
deaf (TDD) or teletypewriter (TTY). It is an electronic device for text communication via a
telephone line with a similar size of a typewriter and an LCD display that shows what the
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other user has typed. To use these devices, both users should have compatible devices and
they should be connected to a telephone line.
One of the main problems of the TTYs is that there are many different textphone standards.
The original standard is the Baudot code that is very common in the United States. In Europe,
different countries use different protocols. For example, V.21 is found in the UK and several
Scandinavian countries. Other protocols used for text telephony are EDT, DTMF, V.23, etc.
The TTYs usage is restricted to the home or work environments because they depend on the
availability of a land line. The SMS messages solved that issue, providing the possibility to
send and receive messages from mobile phones. Until the advent of SMS messaging on
mobile phones at a reasonable cost, deaf people didn’t have a common medium of instant
communication among themselves and with hearing people. Nowadays everybody is able to
send text messages and deaf texters can join hearing texters to communicate among
themselves with other deaf.
It makes sense that so many deaf people have adopted SMS as a preferred communications
channel around the world. It is text-based, easy to use, affordable and mobile. The vibrating
function of the handset alerts the user about a message. Unlike other technology designed
specifically for Deaf people, such as teletypewriters (TTY), it does not require each party to
have bespoke equipment or rely on an expensive, time-intensive and intrusive intermediary to
translate messages back and forth [1].
Despite all the advantages of the SMS messages, there are some important issues that are not
solved by this technology. SMS is an unreliable system and there is no guarantee that an SMS
message will get to its destination or will get to its destination quickly. Networks occasionally
have problems that delay messages for minutes, days or even lose them completely. The most
common cause of delivery failure is due to destination busy, memory full or destination out of
service [6]. Despite this fact, SMS are widespread and very commonly used for text
communications. Deaf users value SMS because it is used by all users and is an interoperable
technology. However, they would benefit from more interactivity in their text
communications.
The appearance of Instant Messaging (IM) for mobile devices gives response to some of the
problems of SMS. IM provides more interactivity for text communications as the users can
exchange messages faster and more efficiently. These messages are also cheaper than SMS
messages and therefore users are able to have longer conversations. The main problem with
IM is the lack of standardization. There are a lot of different IM providers: BlackBerry, MSN,
Google, AOL, Yahoo, ICQ, FaceBook, WhatsApp,… Therefore, the users are very dependent
on which IM is most used by their friends. It is difficult to find IM clients that can be used for
different IM providers. Few exist such as Pidgin for Windows, a chat client for AIM, MSN,
Yahoo, etc. and more chat networks, or InstantBird for a Linux environment.
Deaf users like IM for its interactivity, the possibility for both parties to type at the same time
and the ability to display emotions through the use of emoticons [2]. However, IM is not as
interactive as the voice communications of non-hearing impairment users. Users still have to
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wait until the other user has finished typing and that means that there are delays in the
conversations and that they cannot interrupt each other. That is why real-time text appears to
improve the text communications.

WHAT IS REAL-TIME TEXT
Real-time means that something occurs within a fraction of a second. For example, a voice
conversation between two or more people happens in real-time. As it is being spoken, the
sound of one person’s voice is received immediately by the other.
Real-time text (RTT) is conversational text that is sent and received on a character by
character basis. The characters are sent immediately once typed and also displayed
immediately to the receiving person or people. This allows text to be used in the same
conversational mode as voice. RTT can be used on its own to enable conversations using text
or it can be used together with voice and video conversations to replace or support voice and
to transfer additional information like numbers, currency amounts, spelling of words, it can be
anything that needs to be communicated.
Real-Time text is important as an alternative to voice communication, especially for people
with disabilities who have difficulty hearing or speaking. RTT allows a more natural, bidirectional flow of conversation to take place compared with the technology of instant
messaging or mobile phone text messaging.
RTT was pioneered by ICQ (later taken over by AOL and introduced in its AIM).

REAL-TIME TEXT PROTOCOLS
The ÆGIS project aims to promote standard and interoperable solutions, and the adoption of
these standards is crucial to ensure the integration of the ÆGIS developments with current
and future solutions.
A market research was carried out in this project to identify the media stream protocols, client
applications, RTT protocols and other features [5]. A total of 14 applications for
communication in real time text were studied and analyzed. It includes products such as
RNID TalkByText, Ivès eConf, Omnitor Allan eC, AnnieS RTT or AOL AIM and also key
RTT initiatives (Real Time Text Taskforce and the RTT Alliance). A majority of the analysed
products are desktop applications but there are several mobile (AnnieS, TalkByText and
Nokia RTT) and Web based solutions. More than 80% of these products and initiatives make
use of the same common standards, identifying the combination SIP + ToIP + T.140 as the de
facto standard that will facilitate the interoperability of this technology. If ÆGIS did not use
this option, it would have to provide a gateway that acts as a portal between the proprietary
solution and the combination of SIP + ToIP + T.140. Clearly it seems more reasonable to
provide the interoperability directly than developing both a proprietary solution and a gateway
that provides interoperability.
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The main requirement that ToIP imposes is a maximum delay of 0,5 s before sending the text
that has been typed by the user. This requirement increases the data traffic and could not be
optimal for mobile devices (that normally try to reduce the required bandwidth). However, the
maximum bandwidth that SIP, ToIP and T.140 require is just about 3 kbps, which is not very
demanding, if it is compared with the 7 Mbps speed that is available in several mobile
networks of different countries.
Figure 1 shows the interoperability that can be achieved using SIP + ToIP + T.140, and how
gateways are required for interoperability with TTY and other networks that are not based on
the RTT standards.

Figure 1 - Real-Time Text Protocols [4]

REAL-TIME TEXT FOR MOBILE
After the selection of the real-time text protocols, a mobile client prototype has been
developed using this technology. The application is based on J2ME because the wide
availability of the application is one of the most important requirements. Roughly 78% of the
mobile phones sold in 2010 were inexpensive feature phones that run the Java Micro Edition
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(Java ME) environment [3]. With this decision, the application will be compatible in mobile
devices with different OS such as Symbian or BlackBerry.
The functionality of the application is similar to an instant messaging application. The user
should login with a user name and password to start using the applications. Once registered,
the application provides three main functionalities: make / receive real-time text calls, see the
call logs and manage the RTT contacts (see figure 2).

Figure 2 - Home screen
In order to make a call, the user should press the call button form the home page. A second
page will offer two options: select an existing contact from the contact list or type directly the
RTT address of the other user (“Enter user”). If the user decides to type the RTT address of
the user, a new page will allow the user to type the login of the other contact (figure 3).

Figure 3 - Making an RTT call
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Once the call is accepted by the other user, two text boxes will appear (figure 4), the upper
one will show what the remote user is typing and the lower box will show what the user of the
device is typing. It should be noted that the concept of call is different to instant messaging.
The other user should accept the call before the text conversation takes place. This concept is
closer to the phone calls where you are sure that the other user is receiving the information.

Figure 4 - RTT conversation

USER TESTING
Within the framework of the ÆGIS project, three evaluation phases were planned along the
whole life of the project in four pilot sites: Spain, Belgium, Sweden, and the United Kingdom.
The use of a user centred design methodology and the iterative evaluation ensures the
optimization of the application, trying to accomplish all the preferences of the users.
Currently, the second evaluation phase is being carried out. The feedback of the users in the
four pilot sites is serving as an important input for the developers of the application. A total of
26 users with hearing impairments are testing the application in Spain, United Kingdom and
Belgium. There are also 11 experts and 11 tutors that will provide information on the
application. This feedback will be incorporated as future work for the next phase.
So far, with the results obtained from this evaluation phase, the Real-Time-Text application
seems to be a helpful solution for deaf and people with hearing impairments to fulfil their
expectations for a faster way of communication. One of the major difficulties found is the
usability of the split chat window, since users find it sometimes confusing to follow the
conversation. They would prefer a chat based window which differentiates each user
conversation with different colours. Users have also showed their preferences of integrating
the application with other applications, such as the agenda or instant messenger, instead of
running it just as a standalone application.

61

As main advantages, users find that the real-time communication provides a quite fluent
conversation, and, since the application is developed for mobile devices, it is a very useful
solution that is portable and allows users to communicate faster than with other applications.
Additionally, other usability studies have been carried out related to Real-Time Text
applications, such as BlackBerry Real.

CONCLUSIONS AND FUTURE WORK
The real-time text prototype provides a faster and more interactive way of text
communications than previous technologies such as SMS or instant messaging. The user
testing has shown that it is a useful solution and it is very appreciated for emergency use
where the time factor is crucial.
The RTT prototype will be enhanced to include a new user interface that is chat based and
both conversations are shown together in the same screen. Also new modalities of
communication will be researched. The current prototype sends text character-by-character,
while word-by-word and a time buffer will be tested and compared with users in the 3rd
evaluation phase of the project.
Finally, the prototype has been developed for Java LCDUI phones and a new client will be
developed for LWUIT Java devices. This will make RTT compatible with touch screen
devices.
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Abstract. This paper presents the design and evaluation of an accessible video
player based on the services of YouTube. Target users assisted in an iterative
design process and a panel of 37 experts evaluated the prototype, helping us to
identify barriers for implementing the video player in institutions. Surprisingly, we
found caretakers, those closest to the users, to be powerful gatekeepers and
their commitment and involvement turned out to be crucial for the successful
deployment, while the target user had a very high appreciation of the video player
and a good control of it. On basis of this experience, we decided to re-design and
simplify the managerial part of the application with stronger focus on the
caretakers IT proficiency and their work conditions.
Keywords: implementation strategies, universal access, interface design,
assistive technologies, information and communication technologies (ICT)

1 Introduction
Since 2005 YouTube has become an established part of the Internet culture and can now be
accessed from several devices such as smartphones and tablets. In spite of this huge
success, no attempts have been put into developing an accessible version of the service for
people who are mentally and/or physically challenged.
YouTube is a free video-sharing portal owned by Google, which lets users upload, view and
share video clips among a small group of friends or with everybody on the Internet. The wide
variety of content on the site includes movie clips, TV and music videos. As of May 2010
YouTube had two billion views per day and 24 hours of video uploaded every minute. An
advanced access to the content of the service is offered through the API in the Google Data
Protocol. YouTube is a cloud service that, in essence, enables a user to create and use
software without any prior knowledge or concerns about technical implementations,
hardware specifications or data processing.
The amount of information on the standard YouTube interface can be overwhelming for
some people. We counted a total of about 190 clickable objects on an average YouTube
page and browsing through three levels with 20 videos per level will theoretically branch out
to a total of 8000 video options. McDonald and Stevenson [1] warn that nonlinear
environment such as a website often leads to high cognitive load on the working memory.
Consequently, people with cognitive challenges can easily get lost.
YouTubeXL (XL), introduced in 2009, is a new interface for the traditional YouTube but
optimized for big screen TVs and game consoles. The design employs large text, large
buttons and simplified navigation. We conducted a small-scale field evaluation of the player
at a couple of Danish institutions but after a relatively short period, despite the appealing
design, they abandoned the XL player. While it accommodates well for motor limitations it
offers no help to circumvent cognitive limitations. Users who are cognitively challenged often
need more scalable, structured and information-light interfaces with pictorial explanations
and icons instead of text and word labels.
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We decided to develop a prototype of a new player to provide access to the content of
YouTube that our target users had shown strong interest for when we tested the XL player.
The main criterion for our system design was to accommodate for functional limitations in
reading, memory, metacognition, navigation and search as defined by Gibbons [2]. Based on
the recommendations of the inclusive design methodology suggested by Keates et al. [3] we
used institutions closest to our university as partners in the development of the prototype.
Several visits with pre-testing, video recordings of user sessions and follow-up meetings with
caretakers helped us to identify the design issues we needed to address.

2 Initial Field Studies
Five Danish residencies for people with autism, Downs syndrome and multiple handicaps
were subjected to an initial technology screening. The purpose of the interviews was to
identify the usage level of information and communication technology (ICT) at the institutions
and to suggest complements an alternatives to the current technologies.
From visits, interviews and observations, we noticed that the use of televisions, music- and
DVD-players were very common in all of the involved institutions. We observed residents
with huge collections of CD and DVDs, often reflecting their specific interests. For instance,
we visited a person who had innumerable DVDs with classic monster movies such as King
Kong on his shelf. Most of the residencies had a PC connected to the Internet in the living
room and the caretakers were often requested to find video clips from previous excursions
that had been uploaded or favorite songs on YouTube. The caretakers sometimes used the
video clips as a pastime activity for the residents to get some other work done, like preparing
for dinner or doing the laundry.
A particular interesting usage of YouTube was found in one of the involved institutions where
they had invented the “YouTube bingo”: a caretaker played the role of a bingo caller showing
a random video that he had found and then asking the participants to guess what it was
about. If they needed a clue the caretaker would then play one of the “Related videos”.
When the spectators got it right the caretaker would shout “Bingo”. In other cases users were
assisted by caretakers in searching for specific videos by typing the name of their favorite
band or soccer team.
People with autism were particular fond of the simple re-play option in YouTube and would
request the same clip to be played repeatedly. We noticed that some users had great
difficulties using the mouse to select the video clips themselves, simply because they could
not grasp the translation between mouse movements and the changes of the curser position
it caused. Only a few of the target users would independently master a complex QWERTY
keyboard. While some of them could identify the single characters in the name of their
favorite band and type them one-by-one in the search field, they would not be able to use
any of the special characters or type a full word on their own.
Graphical User Interfaces (GUIs) based on direct manipulation seemed to be a good solution
for people in our target group because of the simple and intuitive relation between the user’s
intentions and the action opportunities [4]. Touch screens have become relatively
inexpensive and robust so that they can be used in a public-information kiosks and also in
the, at times, harsh environment of the common room in institutions. Even a touch-based
interface requires the users to have some motor control but we considered this as an
acceptable design limitation that could be addressed by offering very large buttons,
potentially supplemented with single-switch step-scanning and dwell activation for e.g. gazeor head- interaction.
Before developing our first prototype we wanted to confirm that our target users were in fact
able to operate an interface by touch input. Six people with mild to severe autism were asked
to play a simple balloon-popping game on a touch-screen computer, pointing at targets (i.e.,
balloons) appearing one-by-one in a circular layout. Five out of the six participants were able
to do this without problems.
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3 The EasyTube Prototype
The first EasyTube prototype, developed in C# and WPF (Windows Presentation
Foundation), is essentially a graphical interface on top of the service offered by the Google
API. It presents a variety of two to a maximum of ten easy recognizable icons for theme
categories containing a limited number of videos (see Fig. 1). Every theme category is
effectively linking to YouTube channels that the caretaker has pre-configured in the setup
module of EasyTube. For instance, one of our target users is a great fan of the local soccer
team. The caretaker then chooses an exsisting fan channel that has interesting, updated and
appropriate video content and link it to the football symbol. In our instruction manuals we
recommend the institutions to establish their own channel on YouTube, linked to the house
symbol, in which they can have video from parties, excursions or short instruction videos,
e.g. on how to use the washing machine or tie the shoelaces. We also encourage the users
family members to create their own channel and link it to a symbol of their choice. This will
enable them to upload private videos from wherever they are online.
During the set-up procedure each user has to be given an individual YouTube account.
One of the symbols, the star, will then link to the latest videos that the user marks as a
favorite.

Figure 1. The main entry point of the EasyTube prototype (left) provides a simple interface
with large end easy recognizable buttons selected with a touch by the user. Every category
links to a YouTube channel containing videos that can be played in the video player (right). If
the user likes the video played he can mark it as a favorite (pressing the star) or he can
replay it (pressing the green arrow).
Activating one of the theme categories in the main window presents a group of videos. The
set-up panel allows the caretakers to decide for a maximum number of video options to be
displayed simultaneously. Each individual video is presented by a large thumbnail image and
a small supporting caption. When one of the videos gets activated, the background becomes
blurred and a video player is toggled on top of the interface. Only three options are available
to the user while playing a video: replay, add to favorites and go back – the last option is
selected by the red button in the lower right hand corner, which is consistently used to
navigate one level back.
An on-screen keyboard is made available to the user in the search mode (depicted with the
ABC-icon). It has a simplified keyboard that may be shown in a QWERTY order or an
alphabetic order. The search field is supported by the spelling engine from Google providing
real-time suggestions for completions of search terms. This is meant to assist those of our
users who can recognize their target search term and can type a few characters, but are
limited by poor literacy when required to enter a long text.

4 Testing and Evaluating
Five Danish institutions were given a 24 inch “Touchsmart” computer (Hewlett Packard) with
a built-in touch screen and a preinstalled version of the EasyTube prototype. Upon our
arrival, we presented the prototype for the project managers and supplied them with a
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manual and a simple instruction sheet (including a hotline) with relevant support. The
instructions lasted approximately 3 hours.
After a two-month period, we conducted a follow-up visit and we were most disappointed to
realize that none of the five institutions had even attempted to try out the prototype during the
period – and none of them had called our hotline. Most of the involved institutions explained
that they had too little schooling, except for the project managers, and time allocated during
their daily work was to short for them to study the instructions by their own. We then decided
to extend the evaluation by an additional four months where we conducted frequent follow-up
interviews and offered more instructions for the caretakers.
By the end of the six months period, the prototype had only been used extensively in one
institution where it were frequently using in daily activities with their autistic children. None of
the children in this institution had ever used YouTube beforehand but enjoyed watching their
own and their friends’ videos. The team of caretakers found the prototype fun and interesting
but also expressed some difficulties finding videos and channels on the YouTube website
that were suitable for their children. Although it is possible to make videos private on
YouTube, the caretakers were concerned that publishing videos might compromise the
privacy of some of their children’s families.
Disappointed and puzzled with the fact that only one out of five institutions would use our
system, we decided to take it to a large conference for caretakers, ICT managers,
communication therapists and special teachers. We got an exhibition stand to demonstrate
the prototype and took the opportunity to make rapid expert interviews with the visitors when
they had been given a short tour through the system.
On average, the 37 experts that we interviewed during the two-day conference had 10
years of working experience within the field and on average they had contact to 48 persons
with disabilities. After a 10 minute presentation of EasyTube the individual expert could try
the system and ask us questions. We then concluded with a five-minute individual interview.
The time per session was approximately 20 minutes.
All of them had some prior experience with YouTube and only one expert had never used it
herself. Most of them reported that YouTube was already in some kind of assisted use by a
majority of their clients.
Then the experts were asked what they thought would be the strengths and the weaknesses
of the EasyTube prototype. Their comments are summarized in Table 1.
Table 1. Summarized list of strengths and weaknesses of the EasyTube prototype.
Strengths
Easy accessible
interface
Appeals to
independent use
Easily recognizable
icons
No visual distracters
Well-structured
Entertaining activity

Weaknesses
Configuring the system is too
difficult
Is not integrated with other
applications
Search section is too difficult
The icons cannot be changed
No audio feedback on
selections
Search section needs
improvement

Feedback from the experts confirmed that the interface of EasyTube was accessible and
appealing with a few suggestions for improvements of audio feedback and free choice of
icons. On the other hand, the experts were most concerned that EasyTube was too hard to
configure for a caretaker, even though most of them were frequent users of YouTube. The
concept of channels was foreign to them and they found it hard to understand which part of
the system was “in the cloud” and which part was running on the local computer. Several of
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the ICT managers strongly recommended that we should have all of the system running
online on the Internet.
During the interviews, the experts also revealed some of the organizational barriers for
implementing ICT in their institution. Insufficient allocation of time for learning ICT and a
general lack of support from management were often mentioned. Some experts also pointed
to a low level of ICT skills, negative attitudes and lack of motivation for learning ICT among
caretakers. Finally, outdated hardware – often infected with virus - and slow Internet
connections seem still to be very usual in institutions. This is very much in line with the
findings of Aspinall & Hegarty [5].

5 Future Design
From the evaluation of the prototype we had learned that the caretakers, those closest to the
users, are the most important gatekeepers of ICT. The target users enjoyed using the
prototype, but unfortunately their caretakers never became confident with it, even when we
offered them teaching courses and hotline support.
Several experts suggested that we should bundle EasyTube with one of the popular
applications already in use by people with cognitive challenges or bring the system online.
Consequently, we will develop a web-based version of EasyTube running as a native cloud
service1. The interface will be based on the design principles employed in the prototype, but
with much more focus on procedures for setting up and maintaining user profiles. We have
abandoned the concept of channels and substituted it with playlists and hope that this will be
easier to understand for the caretaker. It is our ambition that creating a playlist for a user (or
a group of users) should be as easy as finding videos in the regular YouTube website.
Caretakers will be able to share playlists or search online for playlists made by others.
Rooting a new service like EasyTube in the hectic daily activities has proven a challenging
task. When the new online version of our system is launched we intent to support it with
video clips suggesting to caretakers how the system can be used by them for teaching
activities, social training, competitions, entertainment and collection of daily events that are
worth remembering and sharing.
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Gender-Oriented Social Game Design for
Kids Diagnosed With Cancer
1. Abstract
This paper illustrates the potential of digital media supporting young cancer patients in daily
life. A working prototype of a social game for kids diagnosed with cancer is introduced to
counter social isolation caused by severe therapies and long-term hospitalization. As shown in
this paper, the development of social games to counteract this progression requires an
examination of design principles of social games as well as gender-specific preferences
regarding digital games aiming to appeal to broad audiences. The resulting game prototype
Cancerikum is based on social game elements. It combines different mechanics for
synchronous and asynchronous communication as well as cooperative and competitive game
features in order to playfully support social interaction. The results of a small focus group
survey indicate a positive attitude of the target audience towards cancer-related social games.
Further evaluation is required to derive additional implications on game design for young
cancer patients and gender-inclusive game design approaches.

2. Keywords
Serious games, social games, games for health, gender and game design, gender-related game
preferences, childhood cancer
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Gender-Oriented Social Game Design for
Kids Diagnosed With Cancer
1. Introduction
According to the World Health Organization, more than 160.000 children and teenagers worldwide are
diagnosed with cancer every year (World Health Organization, 2011), and despite large medical advancements
during the past decades, the disease still has a severe impact on the patients’ daily life. Tedious and painful
treatment, including radiation therapy and chemotherapy, affects both their physical abilities and their cognition.
In addition to these limitations, intense therapy also has a large impact on adolescents’ psychological well-being
(Moody et al, 2006), as their daily routine and their perspective in life changes drastically: It becomes mainly
centred on their indisposition and on their fear of pain and death. Furthermore, due to the frequent necessity of
long-term hospitalization, patients often lose contact with friends and have little contact with peers (Davis et al,
2008). There is a need for innovative concepts to support them during this difficult period of their life.
In this context, digital media has already successfully been implemented to overcome social isolation as well as
to provide some distraction for young cancer patients: The online platform Onko Kids Online offers general
information about cancer, experience reports, bulletin boards and a moderated chatroom, so that adolescents
diagnosed with cancer have the opportunity to get to know each other and to share experiences. Furthermore, the
project provides technical equipment such as laptops and tries to maintain contact between patients and their
classmates through video-based teaching (Sedlak, 2008). Likewise, the CanTeen Interactive Village (2007)
attempts to interconnect adolescents in a secure community and provides information about cancer. A different,
namely game-based approach is offered by Hope Lab’s action-shooter Re-Mission (2006), which invites the
player to join a nanobot in its fight against cancer inside human bodies. During play basic knowledge about the
disease and its treatment is conveyed. A supplementary study showed that playing the game significantly
improved patients’ perceived self-efficacy and their adherence to medication plans (Kato et al, 2008).
In this paper, we try to combine benefits of online platforms and digital games for young cancer patients by
designing a social game which tries to foster interaction between players and offers a playful pastime beyond its
serious setting. Our work contributes to the development of social games for chronically ill children. At the same
time special attention is directed to a gender inclusive game design in an attempt to engage both male and female
players. In order to create a theoretical foundation, design principles for social games are illustrated.
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Furthermore, gender-specific preferences regarding digital games are examined in order to address and appeal to
a broad audience of both female and male users. Based on these considerations, we develop the game concept
Cancerikum.

2. Gender-Oriented Social Game Design
Social games are applications to be played in an online social community. Due to little demands on players’
cognitive and time resources they can be seen as a subtype of casual games (Juul, 2010): They are based on
simple rules and game play while the graphical user interface is preferably kept easy to use and intuitive. Thus
they are easy to learn and even inexperienced players can engage in play without reading instructions or
completing long tutorials. Goals are communicated clearly, guiding the player step-by-step through the game
including a lot of positive feedback (Juul, 2010; Trefry, 2010). The simple structure of social games is especially
important considering physical and cognitive limitations of cancer patients, who are often weakened by side
effects of medication such as fatigue or pain. Furthermore, a typically high degree of interruptability is beneficial
for kids with cancer because it supports both long and short periods of playing (Juul, 2010) making immediate
breaks possible, for example in case of sudden nausea.
A special feature of social games is that they emphasize social interaction between two or more players as an
important gameplay aspect. Players have to get in touch with and support each other in order to reach certain
goals. This may help to overcome the social isolation many young cancer patients are faced with by providing
the opportunity of meeting other adolescents online. In his design framework for social game dynamics, Järvinen
(2009) underlines the importance of social elements for gameplay and points out main qualities this kind of
games should feature. In order to convey a feeling of human warmth, symbolic player actions are offered which
mimic social habits like greeting and hugging. A high degree of positive feedback and rewards, that encourages
exploration of the game world, as well as possibilities of reacting to the activities of other players intensify
perceived sociability. It is important to offer synchronous and asynchronous ways to interact, so that players do
not necessarily have to be online at the same time to communicate. Besides, social games should broadcast game
events and achievements of a player not just inside the game world but also in the surrounding community so
that the attention of other members is attracted.
Gameplay mechanics that can be used in social games to support social features and to make the game more
compelling are also mentioned by Kim (2008). According to her, collecting resources and rare items is
important, because it triggers instinctive behaviour and can be a motivation for playing. Players can show off
their collections and may exchange items or send gifts in order to get in contact and to help each other. Exchange
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is an essential way of interacting in a social game, also including messages. Furthermore, points – as a special
form of collector’s items – can serve as reward and define rankings, status or levels. Thus players also compete
against each other and try to reach the top of the leaderboard. Another popular gameplay mechanic is
customization. By enabling individual settings and designs, e.g. customisable profiles, players can adapt the
game to their own liking and are more committed.
A social game which includes the aforementioned features is considered to match the needs and limitations of
young cancer patients: Casual game characteristics such as high learnability, responsiveness, flexibility and
accessibility, resulting from simple interface and interaction design, can avoid overstraining the players (Gerling
et al., 2011). At the same time, social game elements may offer distraction and new possibilities to overcome
social isolation. Apart from creating an engaging game that is tailored to the particular needs of cancer patients,
our additional aim is to develop a gender inclusive game concept that likewise appeals to female and male
players. Therefore we combine both male and female preferences in one game concept to enable different styles
of playing. Gender differences regarding digital game preferences have been addressed by prior research and are
summarized in the following section.
Current gamer surveys show an unbalanced gender ratio regarding the average audiences of most games, clearly
indicating different game preferences of female and male players (TNS, 2009; Entertainment Software
Association, 2010; PopCap Games, 2010). In order to determine the reasons for this, single game properties such
as content, interaction design and interface have to be examined. Several studies indicate differences between
female and male players in respect to their attitudes towards goals and challenges. It was found that men are
often goal-oriented and anxious to master a game due to a higher need of achievement (Fletcher Nettleton, 2008;
Steiner et al, 2009, Heeter et al, 2011). That matches the observation that male players tend to relate game
success to their overall identity and hence search for possibilities to stand out as good players (Jenson et al,
2007, Heeter et al, 2011). In contrast, girls and women seem to place greater importance on the game experience
as such and the meaning of their actions (Schell, 2008). They are less goal-oriented and also like to engage in
sub-plots and activities which are not directly connected to game mastery as long as they are compelling
(Fletcher Nettleton, 2008). Reaching a high score and competing with others seems to be not as important for
female as for male players (Graner Ray, 2004). This leads to another gender difference in game preferences:
Female and male players often show diverse tendencies regarding preferred conflict resolution behaviour. While
girls and women prevalently seek social harmony and therefore favour conflicts that can be solved by
cooperation, discussion or compromise, male players choose direct competition in the majority of cases in order
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to clearly determine who wins and who loses (Schell, 2008; Fletcher Nettleton, 2008). According to these
findings, a gender inclusive game concept should provide multiple possibilities to solve conflicts (Graner Ray,
2004).
Another difference that was exposed in gender oriented studies refers to the way male and female players want
to acquaint themselves with a new game. It was observed that women preferably use tutorials and instructions to
learn the rules of the game whereas male players by trend prefer to just start playing and experimenting without
any guidance. That reveals two different learning approaches, which both should be supported in a game:
learning by example on the one hand and learning by doing on the other hand (Schell, 2008; Fletcher Nettleton,
2008). It can be concluded that men accept the risks their trial-and-error behaviour holds and are not afraid of
negative consequences. In contrast, female players seem to be less willing to take risks and rather avoid mistakes
or penalties (Graner Ray, 2004).
Regarding the content of digital games, further gender differences can be found. Female players tend to set a
higher value on an interesting and emotional story than male players (Steiner et al, 2009). While men prefer
fantasy worlds which tell about the battle between good and evil, women often like stories which bear upon the
real world – either due to an everyday setting or due to the inclusion of other real players, as it is the case in
social games (Schell, 2008). Social interaction is another aspect that turns out to be important especially for
female players. They are interested in dialogs and relationships with other players or non-player characters and
have the need to make gifts and to support young or weak persons more often than male players (Schell, 2008;
Steiner et al, 2009).
While those findings are valid on a general level, other aspects besides gender such as context, education and
individual experiences also influence gaming preferences (Jenson et al, 2010). Moreover, player classification
between “female” and “male” in order to allocate certain gaming preferences to the players does not embrace
every individual. Nevertheless, diverse gender preferences may serve as reference points during the design
process: We suggest a combined approach towards gender-oriented game design that accounts for preferences of
male and female audiences and thereby tries to provide an enjoyable gaming experience for all players. This can
be realized by providing several feasible strategies for playing and different gameplay aspects the players may
focus on. Besides gender, game design for kids and teenagers with cancer is especially challenging due to their
life circumstances. As conclusion, we account for gender differences as well as the most important diseaserelated requirements of young cancer patients in the development of the social game Cancerikum, which is
described in the following section.
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3. Case Study: Cancerikum
The game concept Cancerikum is based on the aforementioned considerations regarding gender-oriented social
game design and further needs of the target audience. It is placed in a fantasy setting in which the player takes
the role of a sorcerer's apprentice. The major task is to develop skills and use them to defend the game world
Invivon against monsters – Cancerikums – which have infiltrated the country. So, the player has to level up by
challenging other players, collecting items and completing different quests including assistance to the habitants
of Invivon and fights against Cancerikums. Furthermore, social elements such as an in-game chat and private
messages are available and the game requires interaction between players, because several tasks can only be
completed by two or more of them.

3.1. Core Game Features
The enemies, Cancerikums, visually resemble tumor cells and thus constitute an allusion to cancer both by name
and appearance; hence players metaphorically fight against their disease in the game. The approach to subtly
integrate cancer into the plot this way is based on two main considerations: First, cancer patients may identify
better with their game role due to the analogy between the story and their everyday life: They are given the
possibility of symbolically fighting and defeating cancer in a virtual setting, similar to the idea of games like ReMission (2006). Second, cancer is – in contrast to Re-Mission – not directly addressed, because as a social game,
the main focus of Cancerikum is not on conveying information about the disease or improving medication
adherence. It rather fosters social interaction and thereby reducing the feeling of social isolation. It should
support cancer patients in meeting people in a similar medical condition and in making new friends, but also in
staying in contact with classmates and friends, who can be seen as secondary target group. That means the game
should not only appeal to cancer patients but also to their friends and relatives, who might prefer a game which is
not completely centred on cancer. Besides, research results regarding the acceptance of explicit or implicit
disease references are contradictory, thus cancer-related content has to be integrated carefully (Gerling et al.,
2011), for it may conflict patients’ need for distraction and escapism.
One of the core elements of the game is the completion of quests. Players have to meet certain conditions
varying from task to task in order to get experience points and item rewards. There are three different kinds of
conditions: First, the player has to fulfil requirements regarding level and strength. Second, most of the quests
demand special items the player has to provide. The third kind of condition refers to the number of supporters.
Besides single-player quests which do not require help of others, there are many advanced tasks which can only
be completed by a group, and not by a single player.
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In order to balance this cooperative game element, players also have the possibility to compete against each
other in training duels. If someone wants to challenge another player, first a bet in form of an item has to be
placed. If the challenge is accepted, the strength values of the two players, which depend on their levels and on
the items the players deploy to increase it, is compared and the stronger character wins. The amount of
experience points the players achieve is correlated to the value of the items at stake and the level of the defeated
opponent. Thus a higher risk is connected to higher potential profit. Players can keep track of their current
experience and status on their individual profile and additionally are provided a comparison to other players
through rankings. Three different lists show the most successful players sorted by number of completed quests,
by number of won duels and by number of tasks participated in as supporters.
Another game feature is the management and creation of items. Players have an inventory in which they can see
their properties and buy or sell items. Besides, some of these can be put into a big cauldron to create new objects.
Players have two possibilities to do that: Either they know recipes, which can be bought and easily followed, or
they freely experiment several combinations, which is associated with higher risk, because if a combination of
ingredients is wrong, they forfeit the items without getting any reward. According to Kim (2008), collecting
objects, especially rare ones, is a general motivational factor in games.

3.2. Gender Considerations
Regarding gender preferences the chosen fantasy role-playing game genre is considered to suit both male and
female players (Steiner et al, 2009): While dealing with the battle between good and evil, it at the same time
provides a narrative background story and focuses on interaction between players. Furthermore, the design of all
main player actions accounts for the aforementioned different gender preferences. The completion of quests,
which is one core gameplay element, gives reason to communicate with others. Hence this cooperative form of
interaction is considered to especially apply to game preferences of female players who seek social contact and
meaningful actions. Nevertheless, goal-oriented players are also expected to engage in this part of the game – at
least in single-player quests – because it is the fastest way to advance within the game.
Duelling with other players, in contrast, is expected to appeal to male players due to their competitive
preferences and higher readiness to assume risks. However, the level of risk – determined by the value of the bet
– is selected by the players themselves and the act of duelling is enhanced with social meaning in the context of
the game story: Players have to train in order to improve their skills and thus be more successful in protecting
Invivon from the Cancerikums. These are attempts to make this game element appealing to female players as
well.
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Another feature, which is especially interesting in terms of gender differences in gaming preferences, is the
ranking. It is supposed to especially appeal to male or rather achievement-oriented players, because it offers an
evaluation of one’s own status in comparison to other players. Reaching the top of the highscore may motivate
those players, who are focused on achievements. Finally, the last core game element, the management and
creation of items, is considered to be engaging for both female and male players due to certain characteristics.
Girls may focus on the fact that they can be creative and create something new, whereas boys are supposed to be
more attracted by high risk and great potential rewards.
In conclusion, several different game play elements which account for different preferences of female and male
players are integrated into the game concept Cancerikum. We suggest that by this combination, the game may
appeal to both groups due to the support of diverse playing preferences.

3.3. Social Elements and Communication
Generally speaking, multiplayer quests and training duels support two different playing styles, namely
cooperation and competition. While the completion of quests by joint efforts is a more synchronous form of
interaction as players have to be online at the same time in order to help each other, duels are an asynchronous
game element. Players can challenge each other independently of their online status and just have to wait until
the challenged user reacts. Besides quests and duels, further possibilities to communicate are provided in the
game. Acting upon the principles of social exchange and mimicry of social habits, players are enabled to send
text messages and gifts. By giving away items, players can help each other with completing quests, which might
be interesting especially for female players. A complementary synchronous feature is the in-game chat. It is
visible all the time, automatically contains all players who are online and is meant to facilitate communication
between players in order to find supporters for quests and thus is an important part of the gameplay. Also, it
should foster private conversations which are not directly related to game content. This is underlined by an
integrated private chat in addition to public chat mode.
As shown, Cancerikum combines different synchronous and asynchronous social features. Hence it meets the
demand on social games to support several ways of communication and interaction. At the same time its
potential to aid young cancer patients in overcoming their social isolation is increased by that, which is the main
objective of the game. Although the need for social elements in games generally seems to be more influential for
female players, it is considered to be an important aspect for male members of the target group as well due to
their difficult social situation.

3.4. Interface Design and Evaluation
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The creation of accessible user interfaces is an important aspect of game design for children and teenagers with
cancer. Considering the design of Cancerikum, the user interface needs to be simple, easy-to use and wellstructured, taking into account physical and cognitive side effects of cancer and its treatment. Therefore, distinct
parts of the game are separated into single screens with mainly static elements. These screens are positioned in
the middle of the display and can be switched by using a menu bar that is fixed to the right side (cf. Figure 1 and
2). It contains the main game areas: quests, training, inventory, cauldron, messages/gifts and rankings. The chat
is placed below the main screen and a list of all present players can be found on the left. In the left upper corner,
the avatar picture is displayed, at the same time being a link to the player profile. Apart from writing messages
and chatting, all player actions can be simply performed by single mouse clicks on buttons and menu items. The
functionality of each game element is explained in an interactive introductory tutorial, which accounts for
players who prefer learning by example, like many female players. Besides, there are no dexterity or speed
challenges so that players are not pressed for time. Out of all these considerations, a simple user interface arises
that is expected to be appropriate to the target group.
The game concept of Cancerikum as described above was implemented as a playable prototype using Microsoft
XNA Game Studio. The prototype does not include networking, but simulates social interaction by showing
dummy responses of fictitious persons to the actions of the player. Hence it is considered to convey a user
experience comparable to the entire game at least in short term use. With this prototype, a small qualitative focus
group test in form of an oral survey was conducted in order to evaluate general acceptance of the game concept.
Four cancer patients in hospital (3 male; aged 13 to 16) participated. Results show that the target audience is
actually interested in playing games like Cancerikum which are connecting them with peers. Furthermore,
participants suggest the extension of the game concept by integrating several mini games addressing different
groups of age and gender.

4. Conclusion
Cancer has a severe impact on children’s lives and purely physical consequences of the disease cannot be eased
through efforts of social games. Nevertheless, the creation of accessible digital media solutions for adolescents
with cancer may foster social interaction among patients as well as their peers and thereby help to counteract
social isolation. This contributes to the children’s overall quality of life and may have significant effects on their
well-being as social support of family and friends has turned out to be a factor that may assist recovery (Decker,
2007). Thus, social games represent a promising design opportunity for adolescents diagnosed with cancer. In
order to address female and male players likewise and to provide an enjoyable gaming experience for all players,
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it is important to consider gender preferences in a user-centred design process. Striving for a gender-inclusive
game design, our approach in this paper is to combine several strategies for playing and different gameplay
aspects, which account for preferences of male and female audiences.
Based on these considerations the social game prototype Cankerikum was developed, which includes multiple
ways of synchronous and asynchronous social interaction and supports cooperative as well as competitive
playing styles while at the same time it is simple and intuitive to control. The results of a small focus group
survey showed that there is actually an interest in social games for cancer patients and the overall concept works
as we have hoped for. Further implementation and evaluation have to follow in order to derive additional
information and implications on game design for young cancer patients and gender-inclusive game design
approaches.
Thus, future work will include the implementation of all gameplay aspects and networking features, followed by
an extensive evaluation, which should focus on three main aspects: First of all, the usability and accessibility of
the game have to be evaluated in terms of user interface and content to ensure that everyone can engage in play
and that the game does not overstrain the players but fits the requirements and limitations of the target audience.
Important questions are whether the interaction design is appropriate and whether the fantasy setting including
indirect allusions to cancer is accepted by the players. Furthermore, the effects the game may arouse on the
emotional well-being of cancer patients have to be evaluated. Does it actually foster social interaction among
patients and does that, in turn, lead to an improvement of the children’s situation? And lastly, focus group tests
should also be adopted to certify the assumptions made about gender-inclusive game design and thereby
contribute to the research on gender differences regarding digital game preferences.
Evaluation results may indicate possibilities to further improve the game concept for instance by adding
additional features and new content to foster a long-term player engagement. In this context, possibilities to
support user-generated content should be examined. Besides, we expect that a successful realization of a social
game for children and teenagers diagnosed with cancer will contribute to the development of digital media
application in the field of health care in general and might provide concepts which can be transferred to other
chronic diseases as well.
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6. Figures
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Figure 5: Schematic design of the user interface with 5 main sections.

Figure 6: A first prototype showing the integration of game elements and communication functionalities.
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Abstract
This paper presents the design and usability study of a smartphone controlled mobile robot, when
used as a learning aid by children and young people with autism, learning and physical disabilities.
The project aims to engage the students using devices that are popular and already in widespread use
in order to investigate whether their use can help the young learner’s development and motivation.
The proposed robotic platform was initially designed for main stream users in tele-operation and non
tele-operation modes using three different input methods: 1 - via the smartphone accelerometer 2 - via
voice commands and 3 - via the touch screen buttons on the smartphone. The children with autism
and learning disabilities were initially tested with the system as designed for main stream users and
secondly, with a modified GUI interface re-designed using observations from the initial test. The
results show that all students with learning disabilities were able to use the modified system using at
least one input method and they all showed a high level of motivation and engagement whilst using
the system. We conclude that there are potential benefits in using a system which does not require
specialist assistive technology, but rather uses commercially available devices such as a robot and a
smart phone. Future directions of this investigation are outlined.
Keywords: Robot Assisted Play; Human–Robot interaction; Smart Device

1. Introduction
This work describes the design of a Wi-Fi based remote control system for a Pioneer P3-DX
Mobile Robot using an application developed on iPhone. The robot’s platform contains all of
the basic components for controlling the robot using different methods including sensing and
navigation in a real-world environment. The possible uses of this application are numerous;
from being equipped with a thermal/night vision camera for use as a search and rescue
device in hazardous environments through to providing independent living support for elderly
or immobile users in an assisted living type of scenario. The objective here was to explore
whether such a unit could also be used in a health and education setting to help children and
young people with autism and learning and physical disability to effectively engage in
learning processes.
There has been some recent research into using robot mediated play with students with
autism and learning and physical disabilities. Remote controlled robotic systems have
already been used for interactive play with children with profound physical disabilities.
According to Besio, play is the most important activity and is the best way for children to
learn developmentally appropriate skills [1]. Another study of robot based interaction and
learning for children with profound physical disabilities shows that controlling and playing with
robots is a valuable tool for children to learn through play interactions [2]. Humanoid robots
such as the robotic doll Robota [3] and the child-like Kaspar [4], [5] were used to engage
people in personal experience stimulated by the physical, emotional, and behavioural
affordances of the robot. There has also been a study of using a robot as a therapy for
children with autism [6]. By providing a robot-supported play environment where the robot
serves as a social mediator, the project [7] aims to empower children with special needs to
prevent dependency and isolation, helping them develop their potential and learn new skills.
The rationale for using robotic interaction with students with special educational needs is two
fold. Firstly they are highly motivated by their potential use of this technology and such
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motivation is very important for this target audience. Secondly, many traditional assistive
technologies mark people with disabilities out as being different [8]. Our research moves on
from this area into designing assistive technologies, using devices, which are popular and
already in widespread use, in order to help tackle the high abandonment rates seen with
many more traditional technologies [9],[10].
As children and young people with learning and physical disability may lack motivation, we
aim to demonstrate how the smart mobile device based robot control system can be used to
motivate children and young people with autism and learning and physical disabilities to
effectively engage in learning processes bypassing human to human social interaction in a
conventional teaching situation. Children with autism have difficulty understanding and
interpreting people's facial expressions and body language, making conventional humanbased teaching a challenge. In addition, by removing the social element naturally present in
human based teaching, it may be possible for autistic children to perform learning tasks. As
children and young people with learning and physical disability often lack motivation to
engage in learning process, using a robot to complete a learning task, may therefore help
such children and young people engage in learning processes in a manner which they find
interesting, non-threatening and motivational. There were several studies which documented
the importance of motivation in the academic behaviour and achievement of students with
learning disabilities [11], [12]. The recent study contributes new information about the role of
motivation with various outcomes for students with learning disabilities and it shows that it is
important that future interventions include motivational attributes as core components [13]. In
this research we want see if the smart-phone controlled mobile robot control system could
motivate the children and young people with learning and physical disabilities to engage in
their everyday learning tasks at school.
The application developed on a smart mobile device was not initially designed for children
with special needs, but for main stream users. It was tested by adults at Nottingham Trent
University and by children aged between 9 and 11 in St. Edmund Primary School. They were
asked to operate the robot in tele-operation mode and complete certain tasks. Then, without
any changes to the application interface design, children with autism and learning and
physical disabilities in Oak Field School were tested to see whether they would be able to
control the robot. The idea was to see whether or how the children with special needs would
be able to use the application to control the robot and whether it could help them in their
social and educational development. The results and observations made from initial testing
were then used to understand how the application could be modified to create a new design
that would be more appropriate to accommodate their needs and skills. Following a re-design
of the smartphone interface, further experiments were performed to see whether the new
design had improved the students’ ability to interact with the system. Further testing will be
done to see whether frequent use of using the application on the smart device to control the
robot, improves their ability to control it and whether it gives them motivation to get involve it
their learning tasks.

2. iPhone GUI designs
The Graphical User Interface (GUI) for the smart phone robot control application consists of
two views: one to engage/disengage the device accelerometer control or enter voice
commands (Fig. 1) for non-teleoperation control of the robot; and the other tele-operation view
(Fig. 2) where the user can control the robot and the camera pan-tilt unit and view the real-time
images transmitted back to the device.
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Fig. 1 iPhone GUI – non-teleoperation view
Communication with the robot is initiated by shaking the smartphone. Once a connection has
been established, the robot acknowledges this command with an audible signal and the
device vibrates - confirmation that the connection has been established. When the “Engage
Robot” slider is then set to ON, the robot can be controlled via the device accelerometer. In
this mode, the microphone button is disabled and the robot cannot be controlled with voice
commands. When controlled via the device accelerometer, the robot can be moved in any
direction in continuous movements with 3 different speeds depending on the angle of the
device. However, when reversing, the robot moves with one constant speed. Holding the
device in a still vertical position makes the robot stop. However, any small movements of the
device from vertical will make the robot move. It is for this reason that the “Engage Robot”
slider had to be implemented. When the robot is being controlled via voice commands the
accelerometer has to be disengaged, by setting the “Engage Robot” slider to OFF, so that it
does not interfere with the voice commands sent to the robot. There is also a “Switch View”
button, which takes the user to the other application view.

Fig.2 iPhone GUI – tele-operation view
In the tele-operation view (Fig 2), the view from a camera mounted on the pan-tilt unit
attached to the robot can be seen on the smartphone screen. Real-time video is streamed
back to the user interface on the phone from a camera mounted on the robot. The camera
delivers pictures in standard JPEG format and advanced video compression produces a
high-quality, high-frame rate, video stream which can be viewed using any standard browser
[14]. In order to view the camera’s content on the device application the camera had to be
configured with a broadband router via a wireless connection. Users can control the pan-tilt
unit, either by voice commands, or by using the left, right, up and down arrows, placed
around the view. The pan-tilt unit is connected to a pan-tilt controller, which accepts
commands from the host computer. In this case, the host computer is the robot’s on-board
computer and pan-tilt unit is powered up using the robot’s batteries. The commands to
control the pan-tilt unit are sent to the robot from the iPhone using the same Wi-Fi connection
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used to send movement commands. There is also a “camera home” button, which is a one
touch button to reset the camera’s position to its starting position to ensure that camera is
aligned with the robot. That is necessary in tele-operation mode in order to avoid moving the
robot in one direction, while looking at another direction.
Voice commands are entered by holding the microphone button. While speech input are
being decoding, the status – “decoding…” is displayed. Once the command has been
recognised the status is updated with the recognised command (i.e. camera up, or go
forward). If the command is not recognised, the message: “Sorry, unable to recognise the
command. Please try again” is displayed, or if the words used in a command are recognized,
but do not form a valid command, a status message displays “Invalid Command!” When
using voice commands, it is also possible that a command can be recognised but incorrectly,
for example the command “stop” could be interpreted as “go”. For this reason an emergency
“Stop” button was added to this view, so that the robot can be stopped immediately. When
controlling the robot with the voice commands, the commands are decoded via pocketsphinx
speech recognition toolkit [15], [16], which was implemented on the iPhone. The language
model used by Sphinx-4 follows the ARPA format. The Carnegie Mellon University
Pronouncing Dictionary is a machine-readable pronunciation dictionary for North American
English that contains over 125,000 words and their transcriptions. For the robot control only a
small number of words from that dictionary are used. Language models built in this way are
adequate for simple command and control tasks. The English words that are used in the
language model files for this application are: “go”, “forward”, “back”, “turn”, “left”, “right”,
“stop”, “camera”, “home”. Once the voice command is decoded, if the command is
recognised, the robot would execute it. In a quiet office environment, the accuracy of the
voice recognition is good. However, it deteriorates in noisy environments when it is likely that
the commands would either not be recognised, or part of commands would be recognised,
but they would not make valid commands.
In order to disconnect the device from the robot the user has to be in the non-teleoperation
view. When the “Disconnect” button is pressed the robot will emit an audible signal, the
device will vibrate and the Wi-Fi connection will be closed.

3.0 Experiment and results
3.1 Initial Experiments with students in Oak Field School
The experiments were carried out in Oak Field School & Sports College in Nottingham with
students with autism and learning and physical difficulties. The students were first introduced
to the use of the application and its operation using all 3 control methods to see if they were
usable. It was not initially expected that they could use the robot in tele-operation mode, but it
was interesting to see whether they could use the application without first making any
modifications for them. The user population included students with Moderate Learning
Disability, Severe Learning Disability, Downs Syndrome and Autism. Table 1 defines the user
characteristics of this test population. Green ticks denotes whether the control methods were
used independently, red ticks denotes whether the control method was usable, but assistance
was needed, or the students had difficulties to use it and red cross denotes that the control
method was not usable by each student.

Student

Disability

Accelerometer
Control Method

Touch Screen
Buttons
Control Method
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Voice Input
Control Method

A

Moderate
Learning
Disability

B

Moderate
Learning
Disability

C

Severe
Learning
Disability

D

Severe
Learning
Disability

E

Severe
Learning
Disability

F

Downs
Syndrome

good understanding,
very independent use
of this control method

having difficulties
with the touch
screen buttons

good understanding,
but needed some
assistance to avoid
the objects

having difficulties
with the touch
screen buttons

having difficulties,
but ok with the
physical
assistance
from the Student
B
having difficulties,
but ok with my
physical
assistance
pressing all the
buttons and
therefore not
usable
good understanding
very independent use
of this control method

having difficulties
to get the
response from
the buttons and
therefore not
interested

good understanding
very independent use
of this control method

having difficulties
with the touch
screen buttons

good understanding
and feel for this
control method, very
independent use of
the whole application

controlled the
robot well, but
preferred method
was using
accelerometer
control method

Autism
G

Autism
H

tried to use
voice input
method but his
voice was too
quite and it did
not work

Table1. Initial Experiments Results
In this test population no student was able to control the robot using voice. Students with
Downs Syndrome, Moderate Learning Disabilities and Autism could control the robot well using
the accelerometer method, some also managed to use the touch screen buttons. However, it
appeared that the buttons were not big enough and were too close to each other, so this
method was not used successfully. On a positive note, it was also observed that the majority of
the students were interested in and motivated by controlling the robot. Based on the above
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experiment and taking into account the students’ abilities and skills, a new design of the GUI
for the smart device was created with the improvements listed below.

3.3 Improvements made to GUI design
The improvements were made in the following ways:





Most of the text was removed to make the GUI as accessible as possible to this user
population
The voice input was removed as it was not used by any student in the first test
The screen for teleoperation mode was not used and therefore also removed.
The touch screen buttons were not used very well, as students had difficulties in
selecting the correct buttons, mainly because they were not big enough and not well
spaced enough. Therefore, in the new design, there are only buttons to move the
robot left, right, forward, backward and stop, see Fig 3.

Fig. 3 New GUI design


The slider to select either the touch screen buttons or accelerometer mode (ON
or OFF) and the very small button to disconnect from the robot (Disconnect) were left
in the GUI, but were shifted to area that were not easily selectable and text based to
prevent accidental or inappropriate use. A “Swipe View” button which takes the user
to a new screen was also added. Using this new screen swipe motions can be used
to control the robot, see Fig. 4. The swipe screen was left completely blank and used
for detecting swipe inputs by making horizontal and vertical swipe motions to move
the robot left, right, forward and reverse.
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Fig. 4 New method to control the robot using swipe motion

3.4 Experiments with students in Oak Field School with the modified application
The new modified application was tested with an additional group of students from the Oak
Field School. Gathering the same group of students met with some logistical difficulties.
Therefore, some additional students were included in the test sets. The additional group
included students with Cerebral Palsy, Severe and Cerebral Epilepsy and SOTOS Syndrome.
The students were aged between 12 and 17. The results of these experiments can be viewed
in Table 2.
Student

Disability

Accelerometer
Control Method

Touch Screen
Buttons
Control Method

Swipe Motion
Control Method

He was already
familiar with this
control method, so
very independent.

No problems using
touch screen
buttons this time.
Very motivated.

Liked the new
added feature.
Very independent
and motivated.

Very independent
and successful. Very
motivated.

Controlled the robot
independently,
but preferred
method was
accelerometer

Controlled the
robot
Independently.
Very motivated

A

Moderate
Learning
Disability

I

Cerebral
Palsy,
Moderate
Learning
Disability

J

Cerebral
Epilepsy,
Severe
Learning
Disability

Independent, but
preferred method
was touch screen
buttons.

Very independent
and successful.
Very motivated.

Very independent
and very
motivated.

K

Severe
Epilepsy,
Learning
Disability

Very independent
and successful. Very
motivated.

Pressing more than
one button, but ok
after the verbal
assistance

Not interested in
this control
method.

L

Severe
Learning
Disability

Not interested in this
control method.

Initially needed
assistance, but
then very
independent.

Not interested in
this control
method.

M

N

O

Cerebral
Palsy,
Severe
Learning
Disability

Restrained in
standing frame and
not able to hold the
phone.

Very independent
and successful.
Very motivated.

Cerebral
Palsy,
Severe
Learning
Disability

Not able to use his
fingers and hold the
phone.

Used his wrist to
touch the buttons
with the physical
assistance

Cerebral
Palsy,
Severe

Not able to hold the

Used it well when
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Very independent
and successful.
Very motivated.

Used it well when

P

Q

Learning
Disability,
Manual
Dexterity
Cerebral
Palsy,
Severe
Learning
Disability,
Manual
Dexterity
Cerebral
Palsy,
Severe
Learning
Disability,
Manual
Dexterity

R

Downs
Syndrome

S

Downs
Syndrome

T

SOTOS
Syndrome

phone and use this
control method

the phone was held
by his teacher.

the phone was
held by his
teacher.

Not able to hold the
phone and use this
control method

Not able to touch
the buttons firmly
to, so there was no
response from the
robot.

Used it well when
the phone was
held by his
teacher, as there
is no need for
firm press.

Very motivated to use
this method, but
needed assistance to
avoid the objects.

Needed some
assistance to touch
the buttons, but
used it well and
motivated.

Used it well when
the phone was
held
by his teacher, as
there is no need
for firm press.

Very independent
and successful. Very
motivated.

Controlled the robot
independently,
but preferred
method was
accelerometer

Controlled the
robot
independently,
Very motivated.

Very independent
and successful. Very
motivated.

Controlled the robot
independently,
but preferred
method was
accelerometer

Initially had
difficulties, but
very independent
after practice.

Very motivated to use
this method, but
needed assistance to
avoid the objects.

Controlled the robot
independently and
very motivated.

Controlled the
robot
independently
and very
motivated.

Table2. Experiments Results with modified application
An example of a student engaging in the experiment with the modified application is shown on
Fig. 5.
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Fig. 5 Example of a student engaged in the experiment

4. Evaluation, Conclusion and Future Work
In the initial test, the students with severe learning disabilities were not able to use any of the
input methods independently. They all needed physical assistance. The students with
moderate learning disabilities and students with Autism and Downs Syndrome could
independently use the device accelerometer method, but most of them had difficulties using
the touch screen buttons. The most preferred and the most successful input method was the
device accelerometer method. The students were very motivated to use their preferred
method, as it was very responsive and they reacted positively to cause and effect. They were
not interested in the methods that were not responsive to their actions.
In the repeated test, with the modified design of GUI, there was at least one input method
that was usable by the students of all disabilities. The students with cerebral palsy, severe
learning disability and manual dexterity did still require assistance in most of their activities
and some of them did require small physical assistance by their teachers, in order to be able
to control the robot. However, they all had an input and they all reacted very positively to
cause and effect. All of the students showed a high level of engagement and motivation. The
students were asked to comment on their experience when using the iPhone and the robot
and they all said they liked it and would love to do more. Most of them could not express their
engagement with the robot experiment in many words, but the most common words they
used were: “cool”, “fun”, “phone”, “robot”, “tilting the phone”, “touch buttons”, “swipe”, “I liked
it”. Most of the students, who were able to control the robot using all 3 input methods,
preferred the accelerometer method, as they found it easy to use and intuitive. For those
students who were not able to hold the phone and use the accelerometer input method,
having alternative options, which they could use, was very important and their preferred
method was the one they could successfully use. They were aged between 12 and 17 and
for them it was quite important that they used a common device such as iPhone to control
the robot. ‘Robot’ was also a word that the students associated with ‘interesting’, so
interacting with the robot using a common and popular smart device did not made them feel
different.
As part of a post-testing discussion with their teachers, who all reported seeing significantly
improved motivation among the students during the experiment, it was suggested that this
robotic system could be used in learning tasks in all areas that the students study at school.
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For example, during a lesson in French, they could be given an English word and use the
robot to navigate to find the correct French equivalent.
In terms of future work it would ultimately be interesting to see whether the students could be
engaged to use this system in their daily living learning activities. For instance, to use the
system as a task based robot, so that the robot could be used to bring something to them, or
do something for them. However, the usability needs to be further developed to enable task
completion. A number of interim steps are required to enhance the interface before such
experiments could be carried out. It would further be interesting to see whether the more
able students could use the robot in a tele-operation mode using a suitably modified GUI,
developed on an iPad. The larger screen area of the iPad would make it possible to view the
images from the camera attached to the robot whilst, at the same time, allowing larger and
more widely spaced pan/tilt control buttons to be placed around the image in order to
accommodate the physical limitations of the students. Another area to explore would be to
use an Emotiv System, a new personal interface for human computer interaction that uses a
set of sensors to tune into electric signals produced by the brain to detect user’s thoughts,
feelings and expressions [17], so it could be used to control the robot using their thoughts
rather than movements.
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The use of computer game technology in the treatment of addiction
Abstract
Alcohol and drug misuse damages wider society and the lives of individuals. Addiction
treatment services often have low engagement and high relapse rates. This paper explores the
use of virtual reality (VR) based video games to assist in the development of coping skills and
reducing cravings.
We describe the evidence of the effectiveness of games in changing behaviour and the userled development process we are following. Currently we have three scenes with interactive
triggers and characters. Their aim is to engage those who are unwilling to engage in face-toface services by offering a new means of learning and practising skills. We report the findings
of preliminary focus groups that have been both evaluating and guiding the development. We
conclude with a discussion on the projects direction and the potential for game-based
rehabilitation in the field of addiction and behaviour change.
Keywords





Addiction
Virtual reality
Exposure therapy
User-led development

The use of computer game technology in the treatment of addiction
Introduction
Computer games are frequently stereotyped as addictive and a cause of negative behaviours.
Contrary to this perception computer game-based systems could offer an innovative new
pathway for encouraging positive behaviour change in those with addictions.

The UK government estimates 320,000 people misuse heroin and crack cocaine in the UK.
Over 46% of this group do not engage with any support (HM Government, 2010); this
represents approximately 150,000 people in the UK. Alcohol misuse is also a large problem
both in the UK and internationally, with an estimated 1.6 million people in England alcohol
dependent (Department of Work and Pensions, 2010). Of this group, 94% are not engaged in
treatment for their alcohol misuse (Ward, 2010). This leads to negative economic, social and
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health impacts. Even when people do engage in treatment services there’s a high rate of
relapse. In the U.S., the National Institute on Drug Abuse estimates a relapse rate of 40% to
60% (NIDA, 2009). All of this has a large effect on the wider society in terms of cost, the
impact on public health and the criminal justice system, and losses to productivity within the
workplace. These long-term costs can mount, with estimates placing the annual cost of drug
and alcohol misuse in the UK between £20 billion and £55 billion (NICE, 2010).

Despite these significant costs associated with untreated problematic drug and alcohol use,
the current financial climate has led to government spending cuts in the short-term,
increasing the pressure on services to provide more with fewer resources. Alongside this,
patient choice is coming to the fore in health policy with the personalisation agenda (HM
Government, 2007) where the expectation is that patients will have more choice in their
course of treatment.

New technology could play a key role in the provision of services that reach more people and
provide more choice without incurring high costs. This paper reports on a project to exploit
the potential of technology to provide new approaches and more flexibility in the treatment of
addictions. We then focus on one of the ideas currently in development as part of the project,
an interactive product using game-like technology to provide training in coping skills.

Background
The journey from addiction to recovery is often represented as a cycle (Prochaska and
DiClemente, 1984) with several distinct stages:



pre-contemplation, where someone has no knowledge of their negative behaviour



contemplation, when they start to consider change



planning and action, when they focus on making a positive change to behaviour



maintenance, where behaviour change is sustained
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relapse, with the person returning to the problematic behaviour before restarting the
cycle

It’s recognised that people can go around the cycle up to three times before change is
maintained in the long-term. It’s important to understand this process in order to identify the
areas in which technology can be used.

The most common method for the treatment of addiction, both face-to-face and by e-therapy,
is Cognitive Behavioural Therapy (CBT). CBT uses a systematic, goal-orientated approach to
treating problems. This is most commonly delivered as a structured programme, with each
session focusing on a specific area or skill. CBT has been used as the basis for many e-therapy
websites and has been found to be effective in providing positive treatment outcomes
particularly when paired with face to face support. One such study found the computerised
system achieved similar results to existing face-to-face approaches using an eighth of the staff
time (Marks et al, 2003).

Another approach that is frequently computerised is the use of brief interventions (Moyer
and Finney, 2004), short opportunistic sessions aimed at identifying and engaging someone
about their problematic substance use. These are usually delivered by non-specialists with
the aim of getting people to consider changing their drinking habits or seeking support
elsewhere. There have been a number of developments around the computerisation of the
brief intervention process primarily around simple desktop computer and online
interventions (Bewick et al, 2010 and Butler et al, 2003). These have been as efficient as
interventions delivered by trained staff in identifying individuals who may be at heightened
risk of substance misuse without the use of staff time, thus allowing a greater number of
patients to be engaged at lower cost.
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Exposure therapy is a process in which the patient is exposed to situations to provoke a
reaction relating to the disorder for which they are in treatment. This enables the therapist to
help the service user identify triggers for the problematic behaviour and take alternative
actions. Studies (Staiger, Greenley and Wallace, 1999 and Martin, LaRowe and Malcolm,
2010) have found exposure therapy in the real world as effective as other treatments for
addiction but highlights issues around practicality and costs. Conklin and Tiffany (2002)
draw attention to findings in animal behaviour studies which show that exposure therapy for
addiction must take place in multiple locations. Therefore virtual exposure therapy could be
more practical because a large number of virtual locations can be visited at low cost without
spending large amounts of time and without exposing the service user to a potentially risky,
uncontrolled environment. A study of triggers (Ramo and Brown, 2008) showed that many
people, especially within younger demographics, classed their main triggers as external
objects or peer pressure. This suggests that a large number of people will be affected by
triggers that can easily be made the focus of virtual reality (VR) exposure therapy.

Compared with addiction, other applications of VR exposure therapy have been more widely
researched. These include phobias and Post Traumatic Stress Disorder (PTSD). With real
world exposure therapy the need for the therapy to take place outside the safety of the
therapist’s office leads to issues around service user confidentiality, expense and lack of
practitioner control over the environment, all of which can be addressed by using virtual
treatments. A comparison of virtual exposure versus real world exposure to heights
(Emmelkamp et al, 2002) compared exposure in real locations and their virtual equivalents
and showed that VR exposure therapy was as effective as real world exposure therapy in
reducing self reported fear of heights and in reducing avoidance of heights. The study gives
credence to the use of VR exposure therapy. A similar study of VR exposure therapy for PTSD
(Difede et al, 2007) gave encouraging results for the use of graded exposure in VR,
particularly for those who had been given other treatments unsuccessfully.
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Several studies have trialled simulations aimed at addiction, with positive indications of their
potential. One study showed the effects of virtual smoking triggers (Bordnick et al, 2004) on
craving for nicotine-using individuals. The study exposed participants to a virtual
environment featuring two neutral and two smoking-related scenes. The results from these
showed that, from the first neutral scene, the self reported craving level rose 118% on average
when exposed to the first smoking scene. The craving dropped off after exposure to the last
neutral scene, yet still remained heightened. This shows virtual cues cause craving and hence
have potential applications to therapeutic exposure therapy as this craving can be used to
help people prepare for real world craving. Studies (Bordnick et al, 2008 and Saladin et al,
2006) have shown similar findings for alcohol and cocaine and also showed greater craving
in situations where the use of drugs or alcohol was presented positively, when compared to
situations in which the negative outcomes of use were shown.

Exposure therapy is not the only potential avenue for exploiting VR technology in treatment,
as one study into the therapeutic value of crushing virtual cigarettes shows (Girard et al,
2009). Participants were assigned to either a virtual environment where they found and
crushed cigarettes, or to a neutral control environment. It was found that those in the control
group had a higher drop-out rate from the programme and less reduction in tobacco use. The
authors suggest that this may show that the experimental group was more involved, had a
higher level of motivation and reinforcement due to the crushing of cigarettes, which
conditioned them to feel negatively about them, or had learnt to associate feelings of
immediate success with the removal of cigarettes from their environment.

Video game technology was used by Gamberini et al (2009) in a game to engage young people
about drug-related issues. The game’s narrative is set in a cartoon night club and allows the
user to direct the actions of their character, showing the consequences of their actions
alongside a supply of relevant information on topics such as the characteristics of various
drugs. A survey of users found that the game was well received and was considered to be a
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reliable source of information; however there were issues around the lack of customisation
available. No information was recorded on the user’s craving or willingness to take drugs.

In “the warriors’ journey” (Morie, Haynes and Chance, 2011) narrative therapy (the
exploration of issues and events in one’s life through story telling) is used to help returning
soldiers deal with any anxieties or difficulties arising from their return to civilian life. The
paper presents a second life based system which engages a user through the story of a Native
American warrior to establish the recurring themes throughout different forms of military
service, and the associated stresses. The user is then able to engage in discussion with an
automated avatar representing the Native American warrior portrayed in the story and then
engage in building their own narrative to reflect their experiences. This is intended to
encourage a sense of self esteem, a feeling of control and provide a gateway to restructuring
their life narrative and the achievement of a more positive outlook on life. The system is still
at an early stage of development with work still be done on adding more pre-made stories to
enable users to develop and display their own stories. So far the project has received positive
feedback from small groups of returning veterans.

In other areas of mental health, treatment games have been based on teaching skills. Coyle,
Doherty and Sharry (2009) investigated how to engage adolescents with mental health
services. The paper lays out the development of a game that teaches Solution Focused
Therapy (SFT) skills. The game was designed to facilitate engagement with mental health
workers within sessions. Each in-game character is intended to convey a specific learning
objective to the user, for example goal setting and coping and other areas of SFT. The game is
played by the patient whilst the therapist oversees their progress and engages them in
conversation around subjects that are brought up. The paper shows promise for the system,
with clinicians feeling it was helpful or very helpful in nineteen out of twenty two cases.
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Reach-out central (Burns et al, 2007) works within a similar area. The game aims to engage
teenagers (especially males) around mental health issues as they are a group that has a high
number of mental health issues, yet low engagement rates. Their game is available online and
gives users the chance to explore a virtual town, engage with the characters and become
involved in a series of storylines relating to common problems and issues facing teenagers.
The game, backed by a media campaign, was successful in engaging users into the site. It had
limited impact on male users but did have a significant impact on female users. The paper
hypothesises this is due to the fact that the groups giving feedback were predominantly
female causing a lower effect size in male participants. The investigators’ drew on user
feedback (Shandley et al, 2010) to highlight some lessons on how to adequately create this
sort of product. These included the need to engage users quickly by providing early goals and
direction, the need to offer a level of personalisation to make it easier to focus on the issues
and situations most relevant to them, and the need for the problems facing the user to not
have a clear “right” answer.

Current project
Aims
Our broad aim is to develop an interactive product that can be used within existing drug and
alcohol services to provide more options for engaging and treating people around
their substance misuse. The focus of this paper is a VR game that aims to teach
coping skills and provide aspects of exposure therapy to reduce the triggers related
to craving.

Participant recruitment
In order to assess the potential uses of technology in treatment, service users already engaged
with treatment were recruited to be part of the consultation on the content and delivery of the
project. Potential participants were identified by treatment workers and were asked if they
wished to give feedback and take part in the development process. Additionally, service users
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who attend existing service user involvement groups were given information about the
project and asked for feedback. The voluntary nature of involvement in the project has
introduced a self-selection bias and it’s fair to assume that those involved so far have higher
than average levels of engagement and motivation. Hence, whilst we recognise trials that
provide randomised control conditions will be needed to draw more robust conclusions on a
finished intervention, the input of service users at this early stage provides a useful
foundation for development.

Initial consultations
Initial user consultations took place with three groups of service users across existing service
user groups. These consultations assessed general willingness to accept technology, and
weaknesses within current services based upon service users’ past experiences. This
discussion first focused on the users’ contact with services:



what caused them to contact services?



why did they wait until that particular time to engage with services?



what obstacles did they have to overcome?



what issues arose whilst they were engaged with services?

The outcome of the discussion was a list of issues that prevent engagement with services and
prevented successful completion of treatment. This list was then used as the basis for a
discussion with service users on what would have helped them personally overcome these
issues. Whilst the participants were made aware of the objective to create a technology-based
solution, they were asked not to focus specifically on technology so that the responses would
cover a range of potential solutions. Finally a general discussion was held about the service
users’ current use of technology and any ways the solutions suggested could be computerised
or enhanced through technology. Throughout the session a researcher took notes to record
the main ideas and suggestions put forward during the session. The project team later
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compiled a shortlist of the most promising ideas, evaluating them against service user
reaction, development costs, running costs, staff time needed, potential risks, the impact it
could have and the audience it could reach. The next stage of development involved creating
prototypes from the ideas shortlisted into initial working prototypes. This paper focuses on
one of these ideas; using game-like technology for training and exposure therapy.

This idea came about to address issues raised relating to exposure to social situations and
places linked with past behaviours and their association with relapse and stress. Similarly,
issues were identified on how to deal with people who did not know about their efforts to
change, and the interpersonal stresses and relationship problems that caused additional
stress. The techniques service users used for overcoming these issues centred on practising
coping skills in advance, running through role plays and visualising consequences. Being able
to explore different approaches to situations and practise skills before coming across them in
real life was considered beneficial. We matched the suggested techniques to potential
mediums of delivery. The techniques for overcoming these situations seemed best matched to
delivery via a simulation or game incorporating elements of virtual exposure therapy
alongside elements of CBT. This game is presented as a first person game in which a user
explores an environment by walking. The user can also interact with objects, situations and
events within the environment. Options will also be included within the game to use it as a
more immersive experience through the use of VR technology such as Head Mounted
Displays (HMDs).

Content generation
To develop appropriate content, we held consultations with seven service users on a one-toone basis and with 16 services users across three group meetings. In total 14 alcohol service
users and nine drug service users were engaged in the process. Participants in one-to-one
consultations were told about the overall aims of the project, and the development process
was explained. After this they engaged in a semi-structured interview about their personal
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triggers and recent occasions when they had relapsed. Notes were taken throughout by the
interviewer.

The group sessions began with an introduction giving an explanation of the project aims,
what was to be covered in the session and how this would assist with the project. A group
discussion was then held about triggers participants have experienced. Service users then
described their personal triggers in more detail, listing them or focusing on one specific
incident. The group discussion was followed by a period of time for participants to work
individually. Participants produced a range of feedback including written descriptions of
their experiences and storyboards describing situations that have led them to relapse. The
session concluded with a group discussion around the points that had been raised and which
triggers were felt to be the most common. Throughout the session, feedback was recorded in
written form by the interviewer and all materials produced by the service users retained. The
materials from both the groups and individual interviews were then analysed for any
reoccurring themes. This highlighted several common triggers for our service users (these are
briefly outlined in table 1). These scenes and elements were then discussed in more detail
with participants in order to get more details and to storyboard potential outcomes and
content of environments.

<Insert table 1 here>

Iterative development
The scenes and elements identified from the service user consultations formed the basis of
iterative development of the game, with repeated cycles of consultation with potential end
users followed by implementation of their suggestions and feedback, followed by
reassessment by the user groups.

First iteration
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We are consulting service users on their thoughts on the state of the development and what
they see as the priorities for future development. This will then be used to direct the
developmental priorities of the product, highlighting the highest priority areas for future
development and the exploration of alternative methods for interaction and delivery of the
product. Feedback has been gathered through small focus groups and several one-to-one
semi structured interviews. Comments were noted and feedback analysed to identify
emerging and reoccurring themes, classifying comments to the appropriate theme.

The initial model of the product was created using a rapid VR development tool, NeuroVR,
which allowed it to be viewed through an e-Magin z800 HMD. The initial environment
comprised two separate scenes:



a domestic scene with drug and alcohol cues



a street scene with phone boxes, alcohol advertisements and discarded beer cans and
a bar with associated products accessible from the street

The first prototype scenes featured simple static elements that the user could explore using a
combination of moving their character with a game pad and looking around the scene with
head movements, with several triggers and cues for craving. The primary aim of these scenes
was to ensure that users were comfortable using the product and that the basic elements were
in place to allow additional content to be built.

These scenes were viewed by six service users. Five then interacted with the scene on a HMD
for ten minutes and had the opportunity to ask questions on the direction of development
and give their feedback on the product. One service user viewed the scene through a desktop
display. The service users were then asked follow-up questions and given time for less
structured generalised feedback. The questions asked included ‘How comfortable did you feel
using the product?’, ‘How could the current scenes be improved and made more realistic?’,
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‘What other elements should be included?’ and ‘What forms of feedback or training sections
should be included within the development?’. Responses were recorded in note form by the
interviewer and then analysed for recurring themes. The reaction was generally positive in
regard to its potential to allow better preparation and practicing of coping skills, although
there were some reservations about the level of adaptability to meet individual user’s
experiences, the level of realism within the product and challenges in making the product
widely available because of the need for equipment and staff involvement. The most
commonly identified areas for future development were the addition of animated characters
and greater levels of interactivity.

Second iteration
With a view to incorporating higher levels of interactivity the next stage of the work used the
Unity3D development platform. This provides the functionality to compile and view
interactive scenes and then distribute through a variety of mediums including PC and Mac
games, content embedded in websites and smart phone apps.

This programme will be extended to allow for the potential implementation of HMD support
for a more immersive experience. The next stage of development will focus on the provision
of an interactive game that can be used outside of immersive VR in order to allow a broader
reach for the intervention. The content of the original scenes has now been split into three
interconnected scenes that users can move between (see figures 1-5):



a domestic scene similar to that of the original but with additional content and the
presence of some animated avatars



a street scene with cues such as phone boxes, discarded cans and drug paraphernalia



a bar scene featuring a drinking avatar who responds to the users presence

<Insert figures 1-5 here>
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A simple interaction method has been added to the product. This allows users to “trigger”
actions by moving into predefined areas of the environment. These actions can include a
variety of stimuli including animations involving elements of the scene or onscreen
characters, audio stimuli or onscreen prompts and options that gives the user information,
which allows them to make decisions that will alter later stages of the game. For example, if
the user approaches a character in the bar the character will turn to face them, greet them
and offer to buy them a drink whilst users can choose the response. The users’ decision can
then lead to more events as the scene unfolds.

Feedback on second iteration
Since this latest version of the product has been developed, more service user consultations
have taken place with six service users specifically interviewed for this project. A further eight
service users were interviewed through consultations within existing service user
involvement groups.

The project is still in the development phase so the results are limited to date. The themes
from these discussions have been analysed in the same way as the previous consultations and
the following themes have emerged:



the need for inter-personal interaction:
Participants told us their most frequently stressful situations are directly related to
other people and the stressful situations that arose in them. More of these situations
need to be integrated into the product



the benefit of seeing potential consequences:
Visualisation of potential outcomes is a common coping skill. Being able to show the
possible outcomes of a situation is one of the strengths of using a product such as this
but it needs to be able to show them more clearly or show long-term consequences
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the environments are too “clean”:
The current models used are too shiny and new looking. This can seem unrealistic
(especially around the street scene) so more “clutter” should be added and objects
made to look more realistic



the need to have a range of stimuli relevant to different users:
There has been a lot of variety in identified triggers and stressful situations. Users
should have the content tailored to their needs

Future iterations
We will be adding interactions with characters in situations such as street drinking, people
under the influence, peer pressure, domestic arguments or social gatherings. The user will
then be given feedback such as animated events, text and sound that relate to the choices they
have made, and will show potential outcomes alongside advice and information on courses of
action to take. Users will be given direction and instructions within the game to direct them
toward appropriate triggers.

Future work
Upon completion of the iterative development process, there will be a pilot to provide an
evidence base for the product. We’ll aim to recruit approximately 20 service users to the pilot
study, with half from the alcohol service and half from the drug service. Participants will use
the game-based therapy for a short period of time, and the study will monitor use of the
product and the effects on the subjects’ use of substances, self perception, quality of life
measures and level of engagement with treatment services. This initial pilot will act as a study
without randomised control conditions; however the performance of the pilot groups will be
contrasted with the performance of those in mainstream services and the results of existing
studies. These will be used to assess the potential of the intervention and lay the groundwork
for a future wider study with randomised control conditions. Attention will also be given to
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planning follow up contact with users of the product to establish what lasting effects the
product had on sustainable change.

Conclusion
The evidence base for game-based therapy is promising but is still underdeveloped. This
paper describes a user-led process of developing virtual environments for the treatment of
substance misuse. The process has involved the identification of relevant situations and
stimuli through the personal reflection and recollections of service users, the construction of
virtual versions of these scenes, and user feedback on the virtual environments to guide the
future development and direction of the product. The experience of service users seems to
vary, on an individual by individual basis, and across different geographical regions and age
ranges particularly around triggers. Despite this, many triggers, especially emotional and
interpersonal triggers, seem to apply to larger cross sections of service users. Common
triggers for craving and relapse identified by the drug and alcohol service users include
domestic arguments, social pressures from friends, drug-related objects (e.g. needles and
foil), places associated with taking or buying drugs, and drinking. These triggers have been
used in the development of a multi-scene virtual environment that allows users to explore
and interact with a variety of situations and stimuli. Initial user feedback on the virtual
environments, whilst positive on the initial direction of the project and its potential end
point, has highlighted the need for further work, particularly around providing a user
experience that can allow interactivity and involvement in realistic interpersonal scenes, and
can be adapted to match the expectations and experiences of those using the product.
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Table 1: Some of the most commonly identified triggers
Trigger
Drug paraphernalia (e.g. foil and syringes)
Being in an area with available alcohol
Empty cans/bottles
Phone boxes (used for calling dealers)
Old friends (either those you used to use/drink with or those who don’t know the
issues you’ve had)
Arguments with partners/families
Bills (and associated stress)
Money (both its availability and the stress arising from the lack of it)
Beer gardens
Social occasions (particularly weddings and birthdays)
Other drinkers/drug users
Off licences/corner shops
Figure 1: The bar scene

Figure 2: An example of user interaction

Figure 3: Alcohol cues within the domestic scene
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Group
Drugs
Alcohol
Alcohol
Drugs
Both
Both
Both
Both
Alcohol
Alcohol
Both
Alcohol
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Figure 4: Drug cues within the domestic scene
Figure 5: A phone box with alcohol adverts and discarded beer can
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I Need Assistance: Smart Phones as assistive
devices
Lindsay Evett, Tony Allen, M. Javad Akhlaghinia and Nick Shopland
Computing and Technology, School of Science and Technology, Nottingham Trent
University, Nottingham, UK
Some Smart Phones have good accessibility features, and offer a range of accessibility apps
and accessible apps. Developments in this area continue to enhance the situation. Because of
the wide range of apps available, and because of the varied technology Smart Phones contain,
they have significant potential to be mobile, flexible assistive devices for their owners. In
addition, the fact that they are widely available, mainstream devices, is a significant attraction
for people with disabilities and contributes to inclusion; rather than using specialist devices
that potentially stigmatise the user, which may be expensive and not well supported and
maintained, this group can use the same devices as everyone else, and be much more secure in
their use.
A mobile phone Bluetooth presence application has been developed, which reports the
presence of proximal Bluetooth devices to the user. The user starts the phone application, and
presses a soft button to search for nearby signals. When a signal is detected, the user may
press a second button to select that device and carry out some action associated with it. A
variation of this application was developed with an SME. In this application, the user can
choose amongst signals detected, and press a button to call an associated mobile phone
number returned from the selected Bluetooth device. This application is designed so that
disabled people, including those who are blind, can request assistance. For example, they may
need help accessing and finding their way around a store, and the mobile phone number
would be that of a person designated to help disabled customers. The interface to this
application has been designed to be accessible, and versions have been created for both
Windows Mobile version 6 and Android OS phones.
The present paper discusses the accessibility of Smart Phones, accessibility and accessible
apps, and describes and evaluates the I Need Assistance app. Further interface development,
evaluation and extensions of the app are considered.

116

1.

Introduction

One of the very popular features of Smart Phones is their apps. Users like to have a range of
apps to choose from and use, and to develop their own apps for the benefit of other users.
These apps complement and enhance the already considerable features available on Smart
Phones. Smart Phones thus have a potentially endless range of capabilities. In particular, they
can offer many accessibility features to users with a wide range of disabilities, especially
those who are blind/partially sighted. Because they are mainstream devices, they can offer
advantages over existing Assistive Technology, in that they are likely to be cheaper, they are
more likely to be well maintained and updated, and disabled users are not stigmatised by
using specialist equipment. For example, the Trekker system is a mobile, talking GPS system
designed for people who are blind/partially sighted. It verbally announces names of streets,
intersections and landmarks as you travel, either on foot or in a car or bus. This keeps the user
informed of where they are and what’s coming up, helping the users’ confidence and
independence – they are less likely to need to ask for help, and have more information about
where they are. The Trekker Breeze (HumanWare, 2011) looks a bit like a TV remote control,
and is pocket sized; it is small, discreet and purposely designed for its target users. However,
Smart Phones often come with GPS, and there are many GPS apps available on mobile
phones (e.g., Simpson, 2009a, b). They may not have some of the features of the Trekker
Breeze (e.g., record the routes when you learn them; record landmarks along your route) but
these possibilities may be available (e.g., Brown et al, 2011), and the cost of the mobile phone
plus apps can be a lot cheaper than the dedicated device, for which expensive upgrades may
also be necessary. There are many other commonly available built-in phone features that are
useful for people with disabilities (e.g., phones can often be used as magnifiers; bar code
readers), so that the one device can provide features that in the past disabled users have had to
acquire separately and expensively.
There are many apps for accessibility and accessible apps. For example, ZoomReader by Ai
Squared (Bove, 2011) is a combination video magnifier and OCR app. It uses the built-in
camera on an iPhone or iPod Touch to zoom in on printed materials, apply color filters, and to
take a picture of something and have the text in that image read out loud. The Google EyesFree project produces a list of accessible apps (Android Accessibility, 2011), as does the Mac
Accessibility network for the iPhone (Mac-accessibility, 2009). Apps4Android (2011)
supports the production of accessible Android apps. It would appear that, with a Smart Phone,
the accessibility possibilities are endless.
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The situation is not quite so straightforward however. For the disabled user to invest in a
Smart Phone, the phone itself must be accessible as well as the apps. The discussion above
refers to the iPhone and to Android phones, and it is currently these phones which offer
successful apps stores (Microsoft is attempting to enter this market with Windows Phone 7,
but for present purposes is not a contender because of very limited accessibility). In order to
take advantage of the tremendous possibilities offered by Smart Phones and their apps the
user has to have one of these phones. Disabled users often have limited financial means and
so may be reluctant to invest in expensive phones such as these; if they are going to do so,
they would also want to be able to use all the features of the phone, so that the phones
themselves should be accessible and meet their needs.

2.

ZoomNews survey

What are people’s needs? A survey was conducted by Ai Squared, a US AT company,
through their ZoomNews newsletter, on which was the best mobile phone for people who are
blind/partially sighted. Readers were asked “what's the best cell phone for someone who is
visually impaired?” and to comment on which phones are good for texting (ZoomNews,
2010a). The results were published in the next edition of the newsletter (ZoomNews, 2010b).
They received 157 nominations in total. The top 10 phones are shown in table 1.
Phone

Votes

notes

(%)
iPhone

31.85

Great accessibility

Jitterbug

6.37

Simple phone designed for older users

LG enV3

5.10

Large keys, Qwerty Keyboard (hearing aid compatible)

Blackberry

4.46

Voice dialling, large font, good contrast

Nokia N82

4.46

LG phones

3.18

LG LX370, large, squared off, tactile keys

Nokia N86

3.18

Screenreader available, raised buttons

HTC Ozone

2.55

Voice activation, qwerty keyboard, Blackberry style

LG enV2

2.55

Large keys, Qwerty keyboard (hearing aid compatible)

Droid

1.91

Motorola Milestone

Table 1: ZoomNews cell phone survey results, top 10 phones
The iPhone wins by a significant margin. The question posed for the survey is very general,
and most of the respondents are partially sighted rather than totally blind. Many like their
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phones because of voice dialing, and large keys and fonts – they may not be accessing other
features. Blackberry gets one of its votes because of “…being the best option as far as
increasing font size for texting…… This feature doesn’t work on email or internet access for
the phone so I don’t use those… Also, I changed the desktop to be a black background so the
icons are easier for me to see…..”. This user is pleased with one very limited application and
isn’t using much of the functionality of the phone. Jitterbug phones are simpler handsets,
designed for the elderly and only available in the US; they have speakers with increased
volume levels, hearing aid compatibility and brighter screens with larger text than on most
cell phones.
Survey responders range from people who need large keys and text to the completely blind,
and from the technically naïve to the technically competent. Some may only want to text,
others may not want to text, similarly for other features. They also rarely mention their phone
operating systems, usually referring to the make and model of their phone. Sometimes the
phones and versions they are using may be quite old (in mobile phone terms) and what is
available will have changed a lot. The most recent versions of the iPhone (iOS4) and Android
(2.2+) have better versions of their accessibility features than earlier versions, for example.
The respondents are entirely North American. So there are a number of limitations to this
survey. Aside from cost, which is mentioned quite often, there is much praise for the
accessibility of the iPhone, and the fact that the accessibility features are built in. This can
make a lot of difference to cost, as separately purchased screen readers can cost around £200
or more. Also, of course, the availability of the large number of apps on iPhone and Android
phones can add enormously to the functionality available. Sharokni (2010) considers the
wider range of phones available to this market, and considers cost more thoroughly.
Analyzing the full responses to the survey (ZoomNews, 2010b), the more common desirable
features mentioned are shown in table 2.

Type of feature

feature

Number

physical phone features large keys

size of objects on
screen

Notes

18

large screen size

10

Qwerty keyboard

10

tactile keys

9

font size

31
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Adjustable to large

voice in/out

screen zoom

21

screen reader

36

voice commands

17

voice output

10

Could subsume font size
Could subsume voice commands and
output
with earphones preferred for privacy by
some

Table 2: ZoomNews cell phone survey results, more common features mentioned
Many respondents just said how great the iPhone was, and often mentioned that it was
accessible out-of-the-box. Some found the touchscreen easy to use; others had to work at it a
bit, but thought it was worth the effort.
Some users wanted a phone with touch screen and keys (sometimes full QWERTY keyboard);
such phones will tend to be the more expensive, business oriented phones. It is possible to get
external keyboards for some phones (including Android; e.g., Freedom, 2011), which would
be desirable for some users.
From the survey the main feature requirements are screen reader availability (preferably free),
good screen size, screen zoom (adjustable font), and voice commands. Adjustable contrast
and colour was mentioned a number of times in the survey. Not all users require all of these
features, and some only have very limited requirements.

3.

Mobile phones – accessibility

Because of global disability discrimination laws, Smart Phones are incorporating more and
more accessibility features, so that they can become very useful to people with disabilities to
support them in their everyday lives. Some Smart Phones come with text-to-speech which is
useful for many users. Some Smart Phones have voice input/voice dialling which again is
useful for many users, including VI and blind users. Other applications which have good
potential for blind and VI users are things like GPS, bar code readers, tactile touch screens;
but applications such as screen readers and screen magnifiers are the most crucial.

3.1

Mobile phones – screen readers

A screen reader is a software application that attempts to identify and interpret what is being
displayed on a screen. The results are presented to the user with text-to-speech, and can also
include sound icons, or a Braille output device (e.g., Apple, 2011a). Screen readers are
necessary to enable completely blind users to do anything other than very basic functions. The
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most well-known screen readers for pcs are JAWS (Freedom Scientific, 2011) and WindowEyes (GW Micro, 2011). For mobile phones, the main screen readers are Mobile Speak for
Symbian and Windows Mobile, and Talks for Symbian (these screen readers include screen
magnification; Code Factory, 2011a). The Apple iPhone iOS incorporates the screen reader
VoiceOver. The Google eyes-free project for Android includes TalkBack.

3.2

Accessibility Application Programming Interface (API)

An accessibility API manages the communication between the user interface and accessibility
applications. Phone OSs which provide such an API greatly facilitate the accessibility of the
platform, and the development of accessibility apps. Phone OSs which provide such an API
are Android, Blackberry and iPhone. Symbian and Windows Mobile have successful
accessibility applications (Mobile Speak and Talks, already mentioned) but do not provide
accessibility APIs. This usually means that customers have to buy a new version of the
accessibility application for any new version of the OS, and for any new version of the
application. iPhone and Android have serious accessibility features which have been
developed as part of the operating system, are available at no extra cost and continue to be
improved. Blackberry has a screen reader, Oratio, but it is currently only available for one
model and OS version and only in North America (HumanWare, 2011).

3.3

iPhone accessibility

The iPhone is a fantastic example of what can be achieved, having as it does a great level of
accessibility, thus giving its users access to a massive range of assistive technology on a
mobile platform. As well as VoiceOver mentioned above, it includes SlideRule, an
application which makes the touch screen accessible. The main accessibility features out-ofthe-box for iOS4 include (see Apple (2011b) for further details):
 VoiceOver (which includes character echo, predictive text, double tap, screen curtain
for privacy)
 Voice control
 Zoom
 White on black
 Speak auto-text
 Giant fonts for e-mail
 Support for wireless braille displays
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A fairly crucial requirement for VI users is a screen magnifier. Commonly such users would
also like to be able to adjust colour and contrast, font and text size. The iPhone’s Zoom
feature gives screen magnification. The phone allows some contrast adjustments and large
text.

3.4

Android accessibility

There are quite a number of accessibility applications available for Android phones, but the
situation is more complex than that for the iPhone, because different applications work with
different versions of the OS, and because the OS may be customised for particular phones.
There are a number of phones with full QWERTY keyboards which are known to work well,
some have physical tactile buttons and can have touch (capacitive) buttons (Google, 2010).
They often have a trackball navigational control. An example of such a phone is T-Mobile G2
(Android 2.2). However, this phone doesn’t come with TalkBack pre-installed, although
others do (e.g., Samsung Epic 4G (Custom Android 2.1); see Google, 2010 for recommended
phones (note that this website is continuously updated and the situation changes often)).
TalkBack is an Open Source (limited)screen reader for Android, which is part of the official
Google accessibility eyes-free project (see Google, 2010). This includes (Android 2.1 and
above):
 TalkBack – screenreader
 KickBack – short vibration when action is performed
 SoundBack – plays short sound when action is performed
 TTS extended (2.2. and above; enhanced text to speech capabilities)
KickBack is one of the official accessibility services provided by Google. It provides haptic
feedback by vibrating the device briefly when you perform an action on the phone. It can
quickly become annoying. Android 2.2 includes a new capability for application developers to
include enhanced text-to-speech capabilities in their app (TTS extended). There are some
screen magnifier apps available (AppBrain, 2010). There are apps for Android to turn the
phone into a magnifier. There are apps to make touch screen phones accessible.
Unfortunately, as mentioned above, there are complications concerning versions under which
the apps will run, and because some phones have custom versions of the OS, not all the apps
will run. Thus a lot more care has to be taken in choice of phone. Google and some other
phones will update, but they are the more expensive phones; for other phones updates will
depend on what the operator provides, and may be manually updatable.
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Burton (2010) provides an excellent review of accessibility on Android phones. The phone
must be running 1.6 or later. Since the eyes-free project continues to be updated and
improved, 2.2 is desirable, since it includes TTS extended. Burton (2010) recommends a
phone with a physical QWERTY keyboard, which can be very helpful for some VI users. He
also points out that the Android phone market is changing so fast that it is difficult to
recommend a phone, although he does consider the Droid (with Qwerty keyboard, but a US
model) and the Nexus One (without). The trackball is a useful control for many.
Burton concludes that “At this point, the accessibility and usability of the Android phones
have not reached the levels we have seen with other smartphones, such as the iPhone or the
Symbian, Windows Mobile, or Blackberry phones with their respective screen readers.
However, it does provide some real accessibility out of the box and at no extra cost. Our
contacts at Google tell us they are committed to improving the accessibility of their products,
and the work on the accessibility of Android is not complete.” He found that the lack of
documentation was not helpful, although there is some online help from the Eyes-free team
and from Google. The Web browser and e-mail apps are not yet accessible, and this is could
really put off those with VI from getting one of these phones. However, as stated above,
Google say they are committed to improving the situation. Additionally, Code Factory have
recently announced Mobile Accessibility, “a screen-access application that allows people who
are blind or have low vision to use an Android phone in an intuitive, easy and simple way.
Mobile Accessibility is the first accessible Android application that permits intuitive
touchscreen navigation of Android phones, featuring text readback via natural sounding
voices powered by Nuance’s Vocalizer® text-to-speech technology.” (Code Factory, 2011b).
This app includes 10 apps (including email, web and GPS; it also supports a range of
European languages) and costs only 69 Euros.

3.5

Mobile phones – Operating Systems

The more popular mobile phone operating systems are iOS (iPhone), Android, Symbian,
RIM, Windows mobile 6.5 (Windows Phone 7). The general view is that Android and iOS are
rapidly overtaking Symbian. Importantly, Nokia have switched from Symbian to WP7
(Weardon, 2011). Currently, screen readers (which include Zoom) for Symbian and Windows
cost about £200; iOS includes a range of serious accessibility features out of the box (which
makes it a relatively cheap option as an accessible phone), and the official accessibility
features for Android can come pre-installed or are available free; although users may require
the Mobile Accessibility app (Code Factory, 2011b). The old fashioned expensive
accessibility add-ons, which need to be bought again for phones with a new OS version, or for
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new versions of them, are becoming a thing of the past. The top-ten phones in the UK,
reported by uSwitch.com for October 2011 (uSwitch, 2011) are:
1. Samsung Galaxy S2 – Android 2.3
2. iPhone 4
3. Samsung Galaxy Ace – Android 2.2
4. HTC Sensation – Android ?
5. HTC Desire S – Android 2.2
6. HTC Wildfire S – Android ?
7. HTC Wildfire – Android ?
8. Samsung Galaxy S i9000 – Android 2.1
9. HTC Desire – Android 2.2
10. Blackberry Bold 9900 – RIM
Android clearly dominate. Note that all HTC phones have HTC Sense, which may need to be
removed for accessibility reasons – it doesn't appear to allow selection of home screen icons
or widgets via the standard trackball, the only action it performs is to move focus left and
right to the other desktop screen.
It can be seen that there are many considerations to be made for the disabled user when
choosing a phone. The main contenders at the moment are the iPhone and Android phones.
While the iPhone has great accessibility, Apple keep tight control over what can be produced
in the way of apps. This facilitates quality control but can limits what can be done. Android
systems are much more open, but are not such a straightforward choice for the disabled user.
Of course, many disabled users prefer simpler, cheaper phones with big usable keys and large
clear displays; however, it is the Smart Phones and their apps which offer the real potential for
accessibility. Such phones are coming down in price and are more popular with younger and
more technically able users.

4.

Bluetooth presence applications

The present team are working on a range of Bluetooth presence applications. In one example,
an app detects the presence of a Bluetooth device and a button can be pressed to unlock a
door. A similar application would be to use the phone to open doors instead of swipe cards,
where getting close enough to the boxes, and/or finding the boxes, may be an issue.
In another example, developed with an SME, the user can detect a Bluetooth device of a
participating store via the mobile phone app and retrieve a telephone number to call to request
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assistance. Shops are required to provide assistance for disabled customers. In many cases, a
sign at the entrance directs disabled customers to ask a member of staff for assistance. It may
not always be easy to find a member of staff. In one example (Vision Express) a button is
provided so that users can ring a bell to summon assistance. This latter is perhaps not so
useful for people who are blind/partially sighted. At Heathrow airport, a dedicated phone to
disability support staff is provided at the taxi drop-off point at Terminal 1. Using the mobile
phone app which has been developed, the user starts the phone application, and presses a soft
button to search for nearby signals. The user can choose amongst signals detected, and press a
button to call an associated mobile phone number returned from the selected Bluetooth
device. This application is designed so that disabled people, including those who are blind,
can request assistance. For example, they may need help accessing and finding their way
around a store. The mobile phone number would be that of a person designated to help
disabled customers. The interface to this application has been designed to be accessible, and
versions have been created for both Windows Mobile version 6 and Android OS phones.

4.1

Bluetooth device

The Bluetooth device is an embedded Bluetooth system controlled by a microcontroller which
can communicate with a Bluetooth enabled phone (Figure 1). This device will be discovered
by the I Need Assistance (INA) application on the phone and can communicate with and
provide the designated phone number when called by the application. In this case, the app
needs to pair with the device in order to retrieve the phone number. Alternatively, the contact
number and other information provided by the Bluetooth device can be kept on a remote
database; hence, by passing the unique MAC address of each Bluetooth device, the phone
itself can enquire for the required information from the remote database over the internet. This
will optimise the hardware requirements of the Bluetooth device. Furthermore, the phone
won’t be required to pair with Bluetooth devices as only a scan of the MAC address can do
the job, and the database can provide more detailed and dynamic information than the
Bluetooth system could.
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Figure 7 - Bluetooth Device

4.2

Android app

The application on the Android phone is an interface which allows the user to search for
Bluetooth devices, receive different information provided by the Bluetooth device such as
name, location, contact number, etc. The user can also call for assistance by pressing the call
button of the Android app.

4.3

Accessibility

The Android application aims to be accessible to all potential users. The design of the system
has involved expert evaluation, and evaluation by people who are blind in order to optimise
accessibility for this target group. This has influenced design decisions as follows:
1. The interface for the app needs to be simple and usable, and usable by blind users.
Consequently, it was designed to be uncluttered, with large virtual buttons, and with
audio and tactile feedback. The first version consisted of a large search button
covering half of the bottom of the screen. Pressing the button starts the searching; it
announces “searching”, rumbles and beeps. When it has found signals, it announces
“Assistance found” and lists the devices found. The virtual button covering the upper
left of the screen allows the user to select one of the devices. The name is announced,
then the user may press the button at the upper right to ring the phone associated with
that device. There are just these three buttons on the screen. They are labelled with
text in large font and clear contrast; see fig. 2 (first version of the interface).

126

Figure 2: Initial interface for INA app
After initial, informal testing with one blind user and one expert user, it was clear that
having the alternative devices listed down the space for the selection button was not
very easy to use for the blind user. Additionally, an error was found, and the top edge
of the screen being left for phone business created some minor problems. It was
decided that, for the next version, it would be easier to use with a single button,
pressing which would cycle through the devices found. When the desired device is
reached, the call button is pressed. Additionally, since searching may take some time,
it was decided to repeat “searching” at regular intervals until the results are returned,
to indicate to the user that the search is still going on. The expert user suggested that it
was a good idea to still list the devices, highlighting which one is reached in the cyclethrough. This would be of benefit to sighted and some VI users. It may be desirable
for the app to announce “calling x” when the call button is pressed. Covering the
whole screen is desirable.
2. Two different layouts of the application were tested by visually impaired people:
Layout-A and Layout-B. In Layout-A, “Call” and “Next” buttons are positioned at the
same side (right side) whilst they are positioned opposite (left and right) in the second
layout (see figure 3). Users who tested the applications were more confident with the
second layout. In both layouts, the list of devices appears down the upper left of the
screen, with the current device appearing in a strip across the top which has good
contrast. This is for clarity as to which device is currently selected.
3. The interface has undergone some user evaluation. While the sighted developers
preferred the first layout, 2 blind users were definite about preferring the second. One
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of the users had no residual vision, and he preferred this layout because the spatial gap
made it easier for him to distinguish different buttons. The other user, with some
residual vision, said that in the first example layout all the buttons blurred into one, but
the gap in the second layout enabled her to distinguish the buttons visually.
4. The application is voice enabled and every interaction and communication events are
vocally reported to the user including “Search”, “Call” and “Next” button actions.
Users can long-press a button to know what the action of that button is or by shortpressing them, these buttons will start their actions. The speech output is produced
through the enhanced text-to-speech system which comes pre-installed in Android 2.2.
The speech output is good. When “searching” is announced, it adds that this may take
10-20 seconds.
5. For users’ convenience, the “Next” button is designed to loop through discovered
Bluetooth devices. Therefore, users won’t be required to look for a Bluetooth device in
the list of discovered Bluetooth devices.

Figure 3 - Application Layouts (left: Layout-A, right: Layout-B)

From this user testing, a number of recommendations for future versions are made:


The call button should have an “end call” function added, so that if a call is initiated, a
second press of the button would end the call, so that mistakes and changes of mind
are accommodated
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Both users liked the phone and particularly the hard buttons



Both users liked the voice



The users recommended that the application have settings, particularly to choose
background colour for the app, possibly change the voice, other users might also want
to change font and size of font



The user with some functional vision liked the fact that the buttons changed when
some action was taken



The users wondered about voice outside the app, and how the app would merge with
the phone functions more generally. This would depend on the phone accessibility
settings and whether or not the Code Factory accessibility packages were used. This
would, to some extent, be dependent on individual users, but is an issue to consider
regarding usability. Comparisons would need to be made to make any decisions and/or
recommendations on this issue



The app should come with some instruction and description, both in text and spoken
form; in particular, description of the layout will be necessary for many blind users;
the users may be able to operate the system by exploring it using long presses (see
point 4 above) – this will be evaluated.

Now that a number of iterations of the design process have been gone through, the app is
ready for more extensive evaluation, and this is being planned. The use of the web-enabled
database for data retrieval means that much more information can be made available; for
example, participating organisations can include, as well as phone number for assistance,
additional information about their store and their services. The database has a field for
languages, so that it could return any information in the language specified by the phone (note
that the Code Factory Mobile Accessibility app supports a range of European languages).

5.

Conclusions and Future Work

Smart phones have a wide range of features which may be of benefit for people with
disabilities. The accessibility of Smart Phones, accessibility apps and accessible apps were
discussed. The main candidates to offer good accessibility features and apps are the iPhone
and Android phones. While the iPhone has good accessibility out-of-the-box, the situation
with Android phones is a more complicated. The results of a survey by Ai Squared into the
best mobile phone for people who are blind/partially sighted, and the desirable features for
this target group, were considered. While some users may simply want large keys and large
fonts, users who want to use the range of features offered by Smart Phones really need screen
readers and a good zoom feature.
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Bluetooth presence applications were described, in particular the design and evaluation of an
“I Need Assistance” app. A further application of this technology could be to support
wayfinding (e.g., Wikipedia, 2011) in buildings for people who are blind/partially sighted.
Various technologies have been suggested (e.g., QR codes, wireless sources, RFID) to be
used to identify way points/landmarks, so that users could use them to help them find their
way around buildings, and/or to help them follow routes through the buildings. For example,
Chang et al (2008) describe a system which uses QR codes to tag various items in the
environment. These codes can be scanned by a handheld PDA and provide directions at
critical points (e.g., doors, turns, lifts). This system was developed to help people with various
cognitive impairments find their way around, with the aim of increasing workplace and life
independence.
The Bluetooth devices described here could serve a similar function for people who are
blind/partially sighted (and others). Detection of Bluetooth “beacons” in the environment
could help people confirm they are where they think they are, and, once detected, could
provide directions to desired destinations and other beacons. People could also use the
beacons as landmarks in their own routes (c.f., Brown et al, 2011). Beacons could also be
represented in the Virtual environment of the Virtual Cane (Evett et al, 2009; this conference)
and help support spatial mapping and wayfinding in the real environment.
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Abstract
In this paper we explore the claim that games for physical rehabilitation are too often developed from a
rehabilitation-centered perspective. In order to investigate this, a comprehensive analysis scheme was
developed based on a literature overview of both rehabilitation and game design. The scheme allowed us to
perform a quantitative document analysis of 21 publications concerning games and game systems for
physical rehabilitation. The results show that all publications had a focus on rehabilitation, but only a
minority (n=5) strongly included game design concerns. Some design concerns were more prominent then
others, including those relating to ‘challenge’, ‘tactical game play’, ‘compelling graphics’ and ‘input devices’.
‘Social play’, ‘conflict’ and ‘graphical quality’ were also found, but to a lesser extent. Elements like
‘narrative’, ‘audio feedback’ and ‘free play’ were underemphasized in all publications. We conclude that the
claim is true to a certain degree. A majority of the games and game systems lacked a focus on game design.
At the same time, some did, however, take certain design concerns into account.
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Introduction
In games for physical rehabilitation, alternatively referred to as 'physical serious games', the requirements
of an entertainment product and a program for physical education are combined in one artifact. While the
experience of the user is of central importance in these games, an improved quality of rehabilitation is the
main criterion against which their value is judged. Thus far, most physical education games have been
developed from the perspective of rehabilitation science, and have had only a limited focus on elements of
game design (Flores et al., 2008) (Rego, Moreira, & Reis, 2010). Consequently, it has been argued that the
quality of the aesthetics has threatened the effectiveness and the degree of adaptation of existing games
for physical rehabilitation (Perry et al., 2011). This argument reflects a recurrent concern in the
development of educational games, where authors have warned against the ‘academisation‘ of the design
process (Van Eck, 2006).
In this paper we aim to quantitatively assess the validity of the claim that games for physical rehabilitation
are too often developed from an academic or rehabilitation-centered perspective, and that these
applications do not sufficiently comply to the promise of immersion, motivation, or fun ascribed to the
medium of the digital game. In order to make this assessment, a clear understanding is needed of what it
means that a game has been developed from an 'academic' point of view and conversely, that a game has
been developed from a 'game designer' point of view. Although the distinction between both orientations
lies at the heart of the current debate, few authors have attempted to conceptualize the game developer's
perspective in the context of games for physical rehabilitation. In order to provide clarity in this matter, we
present a literature overview focusing on two lines of research. First, the most important results are
described of recent research addressing the translation of (real-life) physical therapy and rehabilitation to a
virtual reality or game context. Second, an introduction is provided to the field of digital game design
theory, based upon the insights and design guidelines formulated by such authors as Crawford (2003), Salen
& Zimmerman (2003) and Rouse (2004). The confrontation of the first and the latter perspective results in
the construction of a comprehensive analysis scheme. A content analysis was performed of a wide selection
of contemporary games for physical rehabilitation, aiming to quantify the degree to which both academic
and game designer concerns have been taken into account during the development process.
Literature overview: the academic perspective vs. the game designer's perspective
Games for physical rehabilitation
In recent years, research in the area of games for physical rehabilitation has increased tremendously. Ample
studies have described rehabilitation games as meaningful additions to existing (offline) rehabilitation
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models (Cameirão, et al., 2009; Broeren, et al., 2008; Betker, et al. 2007). A wide range of games for
physical rehabilitation have been developed, making use of dedicated gaming devices such as the Nintendo
Wii (Decker, et al., 2009) or Virtual Reality devices such as data gloves (Golomb, et al., 2009) and other
movement trackers (Notelaers, et al., 2010). For example, Curtis, et al. (2009) created an interactive
rehabilitation application containing four games, and Broeren, et al. (2008) integrated a dozen games within
a virtual reality rehabilitation system. Research has also indicated that the use of virtual environments can
be beneficial to the efficiency and outcome of a rehabilitation session. Betker, et al. (2007) observed
significant increases in practice volume and attention span, as well as substantial improvements in dynamic
balance control with patients who are engaged in video game-aided therapy. An additional benefit of
games for physical rehabilitation is that they can be used outside of the hospital and be transferred to the
home context. Telerehabilitation is being facilitated by the use of games and VR applications, as it
“increases the accessibility of rehabilitation, and has the potential to become inexpensive with large scale
production” (Golomb, et al., 2009).
Hardware is an important aspect in the creation of physical serious games, because it allows the transfer of
the physical movements required for rehabilitation to a virtual environment, and to combine this with a
human-computer interface that is motivating, fun or engaging. Different tools have been created that
enable patients to interact with and manipulate objects in virtual space. Andrade, et al. (2010) elaborated a
robotic system that encourages motivating and attractive activities for distal radius fracture rehabilitation.
King, et al. (2010) developed two devices that facilitate bilateral arm training with recovering stroke
patients. Others have opted for a cost-effective solution and used a Wii game console controller as a
rehabilitation device (Decker, et al., 2009; Geurts, et al., 2011).A number of researchers have emphasized
the design of the games, rather than the explicit use of hardware or therapy requirements. Notelaers, et al.
(2010) suggest that design aspects such as clear movement feedback, should be used in games for Multiple
Sclerosis patients. Burke, et al. (2009) and Goude, Björk, & Rydmark (2007) formulate a series of game
design principles and design patterns, and apply these to custom-made games. Annema, et al. (2010)
implement several design principles, including an easy startup and configuration, in order to aid the
therapist and ensure a motivating therapy session. Alankus, et al. (2010) present a set of guidelines for the
development of video games that can be used in a rehabilitation context, and highlight the relevance of
audio and visuals. Similarly, Vanden Abeele, et al. (2010) encourage researchers to integrate the principles
of “slow fun” (no time-dynamics) in video games for rehabilitation for spasticity. Finally, Dimovska, et al.
(2010) use a procedural content generation system and propagate this as a viable way to personalize
rehabilitation sessions.
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Game design theory
In the past decade a number of authors have provided a systematic description of the issues that are
relevant to the game designer and have contributed to the formulation of a game design theory (Salen &
Zimmerman, 2003), (Crawford, 2003), (Rouse, 2004). Based on practical experience the works of these
authors cover a wide range of topics related to the design of a good game. While Salen and Zimmerman
(2003) are mainly interested in the structural aspects of video games and player-game relationships, Rouse
(2004) and Crawford (2003) offer a practical guide for game designers and formulate specific game
development guidelines. Salen and Zimmerman (2003) assert that “the goal of successful game design is the
creation of meaningful play.” Meaningful play arises when a player’s action produces a significant outcome
within the game, immediately after the action has been finished as well as further on in the course of the
game. In Tetris, for example, positioning a block is meaningful as it effectuates the instant clearing of a line
and simultaneously affects the player's future possibilities for positioning new blocks. Salen and
Zimmerman put forward the construct of the space of possibility, defined as the “space of all possible
meanings which can emerge from a game design.” Every meaningful action a player is able to undertake is
represented in this fictional space. Not only the size of this space but especially the navigational structure it
facilitates is considered important. The main task of the game designer is to define a game's space of
possibility by setting up rules, and as a result, to provide the player with a meaningful experience.
According to Rouse (2004), the game designer should adhere to the expectations of the player. A player
desires to be challenged, to be immersed or to live a particular experience. It is the game designers task to
provide the ingredients of this experience. Rouse points out that the input and output of a game should be
intuitive and transparent. Should the player constantly have to think about the controls, an immersive
experience is very difficult to effectuate. The game's feedback system should provide the player with the
vital information needed to master the game rules. This information can take the form of, for example, a
reward system or visual feedback. Rouse points out that some game designers fail to consider these factors,
which is “a mistake you must avoid if you want your games to be any fun to play.” Crawford (2003) offers an
insight into one of the most fundamental elements of games: the construction of challenge. The fun derived
from playing a game does not so much reside in the act of winning, but rather in overcoming a challenge.
Crawford identifies different types of challenge, of which some require the player to engage in processes of
spatial reasoning or pattern recognition, while others are based on social reasoning. Although the main task
of the game designer is to create interesting challenges, Crawford also highlights the importance of
storytelling. A backstory may provide the player with a context in which the game events can be framed or
understood. Cut scenes or short videos, on the other hand, can be used in order to mark moments of
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progress or to advance the story. Finally, graphics and sounds can be implemented to provide a clear and
more pleasing game experience.

Research Questions
Two research paradigms have been tackled in the literature overview. While the first line of research
highlights therapy-related aspects such as 'rehabilitation outcome', 'enhanced patient motivation' and
'increased exercise time', the second tradition emphasizes the importance of elements related to the
creation of 'good game play': 'challenge', 'audiovisual design' or 'meaningful play'. The opposition of both
perspectives will be used to operationalize the 'academic view' and the 'game designer view' on the
development of games for physical rehabilitation. Two research questions are addressed:
RQ1. To what degree have researchers and practitioners used insights in the process, outcome and
efficiency of physical therapy and rehabilitation as a source of inspiration in the design of physical serious
games?
RQ2. To what degree have researchers and practitioners integrated the game design principles provided by
Crawford (2003), Rouse (2004) and Salen & Zimmerman (2003) in the development process of physical
serious games?

Method
A document analysis has been performed on twenty one publications concerning games for physical
rehabilitation. The ACM digital library and the ISI Web of Knowledge were used to select relevant
publications (keywords= ‘game’, ‘game design’, ‘physical’, ‘rehabilitation’). Due to the novelty of the field
only a relatively small amount of publications was found (N=21)2. To perform the analysis a scheme was
developed based on the main areas of attention described from both the academic and the game designer
perspective. The scheme contained 24 questions that were rated on a Likert scale ranging from 1 to 10 (1 =
‘entirely not’, 4 = “rather not”, 7 = “rather so”, 10 = “entirely so”).
Table 1 provides a detailed description of all variables included in the coding scheme. Therapy-related
variables included questions regarding the use of a dedicated input device (var03), of a dedicated in-game
feedback system (var05) or of specific mission statements (var12), aiming to provide the player with an
efficient or motivating rehabilitation experience. In addition, questions regarding the use of specific learning

2

References to these publications can be found below in the bibliography section.
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theories (var06) and the one-on-one translation of existing rehabilitation exercises (var15) were included as
indicators of the importance of therapy-related concerns in the game development process. With respect to
the importance of the game designer point of view, a wide range of game content areas were identified,
ranging from input devices (var04), graphics (var07), audio (var08) and challenge (var09), to narrative
elements (var 10, var 11) and ludic elements such as freedom of choice (var 14, var 20, var 21, var 23),
meaningful play (var 16, var 17) and conflict (var 24).
Because the research questions relate to the design philosophy applied by the development team, the
coders were instructed to rate the design process and the design decisions that were made, rather than the
resulting games. In order to rate these aspects, the published papers were considered the most important
units of analysis. As a consequence, the results of the analysis should not not be considered as aesthetic,
critical or evaluative assessments of the contents of the selected games. In case some variables could not be
sufficiently rated based upon the selected documents, the raters were instructed to consult additional
information through different channels: online information on the practices of the research group,
unpublished design documents and online information about the games and therapy sessions.
The publications were independently rated by two coders. In order to avoid any type of rater-induced bias,
a comprehensive coding scheme was developed, aiming to provide both raters with specific instructions.
For example, in the case of var04 (the importance of game design concerns in the use of input devices), the
coder manual contained the following coding guidelines:
“A score of '1' should be administered in case no explicit mention is made of the immersive,
motivational or fun characteristics of the input device. A score of 1 or 2 should be administered in case
a device is used that has already proven immersive, playful or fun in existing VR or gaming applications
(e.g. a Nintendo Wii game), without further motivation of the choice for this device. In case the choice
for a specific device is based upon insights in the field of digital game design, a score of 4-7 is
administered, dependent of how extensively this motivation is elaborated. In case the input device
marks an important part of the game missions or actions, or in case the input device is explicitly
integrated in the mechanics of game play, a score of 8-10 is administered, dependent of the degree to
which the integration between these elements is documented.”
As is demonstrated in table 1 the application of this coding manual resulted in a very strong inter-coder
reliability. A comparison of the means and standard deviations of each variable provide a first, weak,
indication that there is a large overlap between the scores administered by both raters. Additional analysis
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of the inter-class correlations provides stronger support for this observation. With the exception of one
case (var20), all variables are characterized by an inter-coder agreement of .80 or stronger, which can be
considered as a strong indication of coder reliability ( Shrout & Fleiss, 1979).

Results
Focus on Rehabilitation concerns
Descriptive statistics, as shown in table 2, indicate that a large majority of the selected studies have strongly
taken into account rehabilitation concerns. Congruent with the results from the literature overview, all
studies had a focus on these issues, of which only 3 dealt with these issues to a moderate degree. Based
upon the instructions provided in the coding manual, the main difference between studies that deal with
these matters 'strongly' (N=7) and studies that deal with these matters 'very strongly' (N=7) resides in the
extensive use of rehabilitation research and motivational learning research as a source of inspiration in the
development process. In studies rated as 'very strong' extensive documentation is provided of literature on
learning and physical therapy, and in addition these learning models are strongly integrated in the design of
game missions and tasks. Studies within this category aim to translate existing therapy sessions to a virtual
environment, and studies that include gaming elements in order to increase the patient's practice time and
intensity. Studies in the former category (i.e. rated as 'Strong') make use of theories on game-based
learning and/or physical rehabilitation in order to motivate the use of a gaming or VR context. Compared to
studies in the 'very strong' group these investigations do not extensively document the integration of
learning principles in the design of specific game missions and tasks.
A closer examination of the specific domains in which rehabilitation concerns are accounted for, indicates
that the creation of a dedicated input device is the most commonly used procedure to translate a physical
therapy session to a virtual environment (strongly important in all investigated games), followed by the
mapping of therapy sessions to a set of game mechanics (strongly important in 13 investigated games) and
the use of a dedicated in-game feedback system (strongly important in 11 investigated games). On the
other hand, a majority of the selected studies did not make use of mission statements (N=19) or a dedicated
reward system (N=12) in order to turn a virtual therapy session into a more efficient, motivating or intense
experience. Additionally, while in some studies it was considered an explicit design goal to provide the
patient with simple and direct feedback (N=3), a large majority of studies considered this only moderately
important (N=7) or did not take this issue into account (N=10).
Focus on Game Design issues
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In table 2 descriptive statistics are provided of the degree to which general game design guidelines are
accounted for in the development process of the selected games. Although in general a large majority of
studies (N=9) were rated as 'low', nevertheless an important amount of studies did account for specific funrelated characteristics to varying degrees. Five games were rated as 'strong' or 'very strong', indicating that
the developers aspired not only to implement an effective rehabilitation experience, but in addition, to
include game elements that are not linked to the strict goal of having patients perform a therapy related
activity. The main reasoning why such elements are included in these games resides in the immersive and
motivational potential of these elements. The inclusion of, for example, a compelling visual illusion or a set
of challenging puzzles, may not necessarily be directly related to the rehabilitation goals of a game, but can
nevertheless produce a stronger sense of player involvement, and therefore effectuate a longer playing
time and a stronger involvement with therapy-related aspects.
Although a significant amount of games have been developed from a game designer perspective in addition
to the rehabilitation perspective, the examination of the different areas where game design elements are
considered important demonstrates that certain areas of game design remain underemphasized. In none of
the selected games aspects such as 'narrative', 'audio feedback', 'free play', and 'establishing a link with the
personal interests of the target group' were attributed a strong importance. In addition, social play (N=2),
conflict (N=1) and 'graphical quality' (N=3) were strongly valued in only a limited amount of cases. On the
other hand, table 2 also reveals that in a number of other areas, issues of game design did play an
important role in the development process. The use of an input device that is not only considered efficient
(with respect to therapy) but also fun appeared moderately to strongly relevant with a large majority of the
selected games (N=16). Similarly, the inclusion of challenge (N=14), tactical game play (N=11) and
'compelling graphics' (N=10) was considered moderately to strongly important in more than half of the
analyzed cases. Similarly, several types of in-game conflict that were identified as beneficial to the
immersive potential of digital games, were accounted for in the development of a large amount of selected
games (N=8).
A closer examination of the games that were rated as 'moderate' or 'strong' indicates that two categories
can be identified. First, a considerable amount of games was rated as moderate in a number of dimensions
because an adaptation was implemented of existing game titles, that have already proven successful in a
non-rehabilitation context (i.e. in most cases the use or adaptation of a Wii game for therapy purposes).
Although this decision cannot be categorized as an explicit attempt to investigate the role of game design as
a motivational factor in the rehabilitation process, nevertheless it provides indication of the developers'
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awareness of the immersive and motivational potential of digital games. Second, in a number of games,
specific design guidelines were formulated regarding how the process of rehabilitation and the design of a
fun experience can be used to complement one another. As outlined above, this was most specifically
observed in the context of social elements, the use of a specific input device, of in-game challenges and of
tactical play elements.

Conclusion
The claim that games for physical rehabilitation are too often developed from an academic or
rehabilitation-centered perspective is true to a certain degree. Most of the selected literature strongly
incorporated rehabilitation issues, of which a large amount did not meaningfully elaborate on game design.
However, a noteworthy quantity did show interest for the topic. In particular, the developers of five games
(or game systems) revealed incentives to include immersive and motivational elements for nonrehabilitation purposes. Overall, ‘challenge’, ‘tactical game play’, ‘compelling graphics’ and ‘input devices’
were found to be considered important by most researchers. In a limited amount of cases, design elements
like ‘social play’, ‘conflict’ and ‘graphical quality’ were also key factors. At the same time certain areas of
game design are largely missing. ‘Narrative’, ‘audio feedback’, ‘free play’ and ‘establishing a link with the
personal interest of the group’ were never raised as critical elements. Suggestions for future research are to
incorporate these by, for example, integrating a backstory, sounds, freedom of choice and to expand on the
other elements discussed above.
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Tables
Table 1. Description of the variables included in the coding scheme, and statistics for inter-coder reliability
Variable

Description

Mean/StDev
Rater 1
(10 pt scale)

Mean/StDev
Rater 2
(10 pt scale)

Intraclass
F(df)
correlation
coefficient (single
measures - twoway mixed)

var01

Focus on game play - general

5,10 (3,032)

4,76 (2,927)

.979**

47,760(16)

var02

Focus on rehabilitation - general

8,00 (1,612)

8,18 (1,185)

,880**

8,358(16)

var03

Focus on rehabilitation – input device

8,10 (1,165)

8,13 (,957)

,813**

5,343(15)

var04

Focus on game play – input device

5,00 (1,974)

4,94 (1,692)

,935**

15,392(15)

var05

Focus on rehabilitation – feedback

3,76 (1,814)

4,06 (2,410)

,952**

20,966(16)

var06

Focus on rehabilitation – learning theories

6,10 (2,364)

5,94 (2,249)

,972**

35,272(16)

var07

Focus on game play – graphics

4,14 (1,797)

3,53 (1,586)

,917**

12,091(16)

var08

Focus on game play – audio

1,95 (1,857)

2,00 (2,031)

,990**

104,619(16)

var09

Focus on game play – challenge

4,95 (2,376)

5,00 (2,398)

,987**

76,286(16)

var10

Focus on game play – backstory

1,29 (,644)

1,41 (,870)

,921**

12,600(16)

var11

Focus on game play – cut scenes

1,43 (1,568)

1,41 (1,460)

,987**

79,235(16)

var12

Focus on rehabilitation – mission statements

2,05 (2,269)

1,65 (1,693)

,995**

194,500(16)

var13

Focus on game play – tactical play

4,05 (1,830)

4,24 (1,985)

,980**

49,810(16)

var14

Focus on game play – free play

2,52 (1,209)

2,29 (1,047)

,907**

10,758(16)

var15

Focus on rehabilitation – one to one mapping of 7,19 (2,040)
existing therapies

7,06 (2,221)

,975**

40,656(16)

var16

Focus on game play – personal interest

1,62 (,973)

1,65 (1,057)

,937**

15,882(16)

var17

Focus on game play – personal rewards

1,76 (1,091)

1,65 (,931)

,915**

11,813(16)

var18

Focus on game play – social contact

2,33 (2,799)

2,35 (2,597)

,989**

87,857(16)

var19

Focus on rehabilitation - therapy rewards

4,81 (2,442)

5,12 (2,667)

,984**

61,767(16)

var20

Rehabilitation/game play - freedom of choice

1,76 (,625)

1,65 (,786)

,765*

4,255(16)

var21

Rehabilitation/game play – sequence of events

1,86 (,727)

1,76 (,831)

,847**

6,524(16)

var22

Rehabilitation/game play - personalized character 1,71 (,717)

1,65 (,786)

,873**

7,882(16)

var23

Rehabilitation/game play - action consequence

2,90 (1,221)

2,94 (1,249)

,851**

6,697(16)

var24

Focus on game play – conflict

3,38 (1,564)

3,94 (1,853)

,948**

19,321(16)

Table 2. Importance of therapy- and rehabilitation-related concerns in the development process
Low

Moderate

Strong

Very Strong

General

0

3

7

7

Input devices

0

0

13

5
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Feedback System - simplicity

10

7

3

0

Feedback system – based on learning theories

3

6

8

3

Mission statements

17

2

2

0

One-on-one mapping of existing therapies

1

6

9

4

Reward system

7

5

8

0

Table 3. Importance of game design principles in the development process
Low

Moderate

Strong

Very Strong

general

9

3

3

2

Input devices

3

9

7

0

Graphics

9

7

3

0

Audio

18

2

0

0

Challenge

6

8

6

0

Backstory

20

1

0

0

Cut Scenes

20

1

0

0

Tactical Play

10

8

3

0

Free Play

18

2

0

0

Link with personal interest of target group

20

1

0

0

Reward System

20

1

0

0

Social Play

17

1

1

1

Conflict

13

7

1

0
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Abstract
Preven-tic is a program aimed to improve knowledge about drugs, its effects and risks
among kids and adolescents. The information is divided by four thematic blocks, which are
related but can be done independently. The program has three versions, for three age groups
(12-14, 15-16, 17-19). The objective of this work is to present preliminary data regarding
the efficacy of Preven-tic to increase the knowledge about drugs of children and adolescents
and teachers’ acceptance and evaluation of the program. Results show that, after using the
program, teenagers improve their level of knowledge about drugs significantly compare with
a control group. In addition, teachers assess the program in positively.

Index Terms— Drugs misuse, prevention, Internet
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1. Introduction
Drug use is a major public health problem that affects all of society (WHO 2009). Despite
the important advances in the last decades, there are still gaps in prevention and
knowledge about the effects of drugs on health and society. The perceived risk to drug use
may influence the decision to consume and as such be an indirect indicator of present or
future evolution of consumption (OED, 2009). It is important to know the different types of
drugs, where they come from, their effects, their different names, etc., because the greater
the knowledge of young people on issues of drug use, the more likely to participate in
changing this situation.
Prevention and early detection of drug use among adolescents is principal in the fight against
drug addiction problem (NIH, 2003). Researchers and government agencies from various
countries show important aspects to be successful in preventing drug misuse: the
cooperation of individuals, families, schools and other institutions in the development of
psychological resistance or resilience in youth, promoting protective factors and reducing
risk factors (Hawkins, Catalano & Arthur, 2002; NIDA, 2004). The 2009-2016 Action Plan
of the Spanish National Drug Plan emphasizes especially the importance to carry out
prevention programs and they are considered as a fundamental need to achieve two
objectives: first, to provide thorough information on the effects of drugs and their risks, and
second, to develop capacity-making decisions in children and adolescents, promoting selfesteem, critical ability, tolerance, positive attitudes, teamwork, ability of tolerance to
frustration, caring attitudes, etc. This Action Plan considers as fundamental the need to
provide people accurate information about the risks of using tobacco, alcohol and other
substances that can cause dependence or can cause risks to those who consume them.
In Spain there are prevention programs implemented in schools which are having a wide
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acceptance as “Órdago” (www.ordago.es), “Entre Todos”, or “Rayas” (Franco & Hernández,
2006). All these programs are aimed at encouraging and st r en gt hen factors that protect
children and adolescents from starting consumption of drugs. The issues considered most
relevant in these programs include objective and updated information about drugs, selfconcept and self-esteem, autonomous decision making, identification, expression and control
of emotions, acquiring social skills such as handling peer pressure, education in values
such as tolerance, cooperation and solidarity, and leisure based on healthy habits. The
programs are structured to be included in the curricula of schools and often include written
materials for staff and users of these programs. Some of these programs use multimedia
elements such as videos or CD-rooms, but the use of Information and Communication
Technologies (ICTs) is still not very common in the field of drug prevention.
We believe that the use of ICT, especially Internet, can help significantly improve substance
abuse prevention. Spanish adolescents and young people represent the sector of the
population that makes greater use of ICT. According to the Survey of Information
Technology by the National Institute of Statistics (INE, 2009) the percentage of computer
and internet use in the Spanish population, stood at 67% for computer (70% men and 65%
women) and 61% for Internet (65%men and 58% women) In short, the Internet is a very
attractive media for adolescents that can help to promote the motivation to engage in a
program of health promotion as the one proposed in this research project. Furthermore,
Internet use has many advantages over traditional methods: the transmission of information
is immediately available 24 hours, everybody can access worldwide, etc.
The study aims is to design and develop an interactive program that can be used in schools
and at home targeted at children and adolescents between 12 and 19 years old, through
Internet, with the objective of providing information about drugs and their effects and
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improving the level of knowledge of the user. In this paper preliminary data are presented,
regarding the efficacy of the program and the teachers evaluation.

2. Program description
Preven-tic is a self-administered program directed at children and adolescents between 12
and 19. Three age groups have been established in order to adjust both the aesthetics and the
content to the developmental level of young (12-14 years, 15-16 years and 17-19 years).
(Figure 1,2,3).
---------------------------------------------------------------Insert around here figure 1,2,3
---------------------------------------------------------------For all age groups, the program is divided into four thematic blocks. Once the first block is
completed, the user can access to the following ones in the order they want.
2.1 Program structure
The program structure is:
Block 1: Drugs, general concepts and classification of substances. The objective of this
block is that the child / youth acquires knowledge about most common drugs used in the
community, witch types exist and how they rank.
Block 2: Effects and risks of drugs misuse. The objective of this block is that child /
teen learns about the effects of each drug, both physiological and psychological, the impact
of drug abuse, and how drugs affect relationships.
Block 3:
3.1 Sport and drugs (for the 12-14age group). It is intended that the child knows how
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drugs affect physical and sports performance.
3.2. Driving and drugs (for the 15-16 and 17-19 age groups) It is intended that teen know
the legal risks of driving under the influence of drugs and how drugs affect driving.
Block 4: What if ...?. The objective of this block is to prevent damage and risks (discussed
in the third person).
An avatar gives the information to the child or teenager. After each sub block of information
the user have to answer between 3 to 5 questions related to the information given before. If
the user answers the questions correctly, the program automatically runs to the following sub
block of information; if the user does not answer the questions correctly, the program gives
him/her the possibility to see the information again or to try again later. The themes may be
stored separately, as well as the responses answered in each sub block, so that the user may
abandon the task and return to it later, without having to repeat the entire program.

3. Method
3.1 Sample and procedure
A pilot study was done with a sample of 22 teenagers ranging in age between 13 and 15
years old. For the study, 11 of them were a part of the Experimental Group (EG) and the
other 11 were part of the Control Group (CG). Sample was collected fron two schools fron
Valencia Community. Schols were randomly assigned to each group (EG or CG).
For EG participants, the information was given through the Preven-tic program. The
program was conducted in two sessions during tutoring hours and the knowledge of
children/adolescents was assessed before and after its application.
CG participants took the same information that it is contained in the application but
through an informative book. Before to give them the informative book, their knowledge
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about drugs was assessed as in the EG. After 10 days, they were evaluated again to check if
their levels knowledge improved. A possibility to access to the Preventic program was offered
to the control group after the evaluation.
A consent inform was obtained for each participant and it was signed by their parents or
tutors.
A total of 12 teachers, who were in charge of Preven-tic application during the tutoring hours,
were ask to complete a questionnaire in order to know their opinion about Preven-tic.
3.2 Instruments
For the evaluation of the application the following questionnaires will be used:


Drug knowledge questionnaire, (Labpsitec, 2010): This questionnaire has been
developed for this study and consists of 29 items for the group of 12-14 years old, 33
items for the group of 15-16 years old, and 37 item for the group of 17 -19 years old, with
3 response alternatives (true, false and I do not know). This questionnaire assess knowledge
about the effects and risks of different drugs.



Teacher opinion questionnaire (Labpsitec, 2011): It is composed of 22 items that
provided information about Preven-tic program. Teachers evaluated their degree of
satisfaction with the program using a scale from 1 (“totally agree”) to 5 (“totally disagree”).
Participants were asked to quantitatively assess (from 1= “very bad” to 10=”very good”) the
degree to which they evaluate the program in general.

4. Results
In order to test the efficacy of Preven-tic, a no parametrical means comparisons for related
samples were applied to analyze the data obtained from “Drug knowledge questionnaire”
before and after intervention (see Table 1). Results show that EG participants improved
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significantly their level of knowledge after using the program Preven-tic. Their mistakes
means decrease significantly after the application. (see table 1) In the other hand, there are
not significative differences between the pretest and postest in CG participants.
---------------------------------------------------------------Insert around here table 1
----------------------------------------------------------------

An analysis of frequencies and percentages to evaluate the results of the questionnaire of
opinion of teachers have also been carried out (see Table 1, 2) . Data show that teachers
consider the program as 7-8 in a scale of 1 to 10 (where 1 is very bad and 10 very good). In
general, they think that program give to the children and adolescents accurate information
regarding to drugs used and the fact that the information is given through ICT´s is more
attractive to them.

---------------------------------------------------------------Insert around here table 2,3
----------------------------------------------------------------

5. Discussion
Our objective was to designed and develop an attractive multimedia program, to provided
information about drugs, among children and adolescents ranging in age between 12 an 19
years old, and evaluate its efficacy. The findings of this study suggest the potentiality of
Preven-tic program to achieve increasing levels of information. There was an increase in the
EG participants in the degree of information about drugs, their effects and risks. However,
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these changes were not observed in the CG, even though the information was the same, the
only that varied was the way that presentation was delivered.
Also, teachers evaluate the programme positively, and it is considered a useful tool to achieve
its purpose. 83% of teachers believe that Preventic use improves the quality of teaching drug
concepts, 88% reports that Preventic program benefits were obvious to them, 83% think that
young people feel comfortable using the program Preventic.
According with this results Preven-tic program can be useful to delivered this kind of
information to this population. The program shows clear advantages over other ways of
deliver this information, as it is a self-administered program teachers do not need specific
training, the users can acceded to the information any time they want, as the program store the
activities done, if the user has to leave the activity, next time he/she access to the program
they do not have to do again the entire application, it will start at the last point they leaved.
Currently ICTs are undergoing a rapid development, this is affecting almost all areas of our
society, and education is no exception (Rosario, 2005). ICT are an important tool of the
process of teaching-learning proposed by European Space of Higher Education (ESHE) in
order to reach the challenges related to innovation on forms of generation and transmission of
knowledge, and continued training along whole life (Ferrero, Martinez, Otero, 2009). Preventic program was developed as a tool to transmit information about drugs, its effects and risks
using technology that meet new developments in education and also may be attractive to the
target population. In addition, through Preven-tic we make sure that all the users are taken the
same information, in this sense the information transmission is objective, the transmitter is not
conditioned by their own values, beliefs and emotions.
Drugs used in our country increased since the late seventies and early eighties, accompanied
by a significant increase in negative consequences, both social and health. This problem has
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been a major social concern and has led to a transformation and adaptation of the structures,
resources and programs from the Administration, in order to be able to meet the needs arising
from different fields, including prevention, assistance health and social care. In recent years
the most representative local and national organizations, have placed greater emphasis in the
field of prevention, as most promising alternative to avoid the social and personal
consequences of adolescent consumption, in many cases, maintained in adulthood.
This study has several limitations, the sample size is small. It is needed to extend the analysis
to a bigger number of users. Thus we could have more conclusive results about the effects in
the knowledge acquisition through the use of the program Preven-tic. Is also necessary to
carry out a follow up to ensure that the knowledge gained is maintained over time. The data
presented only give us information regarding knowledge about drugs, it will be necessary to
evaluate its implications in drug consumption.
The study presented is a work in progress, and a piece of a bigger project that addresses, not
only information about drugs but, abilities to prevent the drug use. It is believed that more
effective prevention programs are those that combine interactive techniques, incorporating a
social influence approach to prevention, train skills to resist drugs, give up and adopt a riskreduction approach to the prevention program (McBride et al., 2004; Soole et al., 2005;
Tobler, 2000;Tobler et al., 1999; Tobler et al., 2000).
Currently we are developing a program to train problem solving, assertiveness, impulsivity
and risk prevention. It is intended that adolescents acquire these skills through vicarious
learning, using a multimedia program that includes serious games online, along with viewing
of videos and activities.
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Figure 1: 12-14 Years old

Figure 2: 15-16 Years old

Figure 3: 17-19 Years old
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Table 1. Error mean differences in drug knowledge questionnaire

Experimental Group
Control Groupo

Mean (DT)
Pre
Post
6,2 (4,2)
3,3 (1,4)
6,3 (4,4)
6 (3,3)

Z

Sig

-2,7
-1,19

0.007
0.232

Table 2. Teachers general question percentages and mean
How do you assess the program Preven-tic in
general?
Percentage Mean (DT)
1 (very bad)
0%
2
0%
3
0%
4
8,30%
5
16,70%
7,08
(1,5)
6
0%
7
16,70%
8
51%
9
8,30%
10 (very good)
0%
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ITEMS

Me
n

%
1

2

3

4

1. Preven-tic program allows young people to learn general concepts about
drugs at their own rhythm.
2.By using t he computer, it is a more challenging activity for young people.

50% 33,30%
0% 16,70%
50%
25% 16,75%
4%

3. Preven-tic use improves the quality of teaching concepts about drugs.

25% 58,30%

4. Use Preven-tic program makes life easier for me when teaching concepts to
young people about drugs.

0% 16,70%

0%
8,30%

8,30%

0%

5. Having to answer questions after each block of information, ensures that they
have read the contents.
33,30% 41,70% 16,70%

8,30%

0%

25%

0%

0%

8,30%

75% 16,70%

0%

0%

8,30%

8. Preven-tic program fits the level of knowledge that young people should have
about drugs.
33,30% 41,70%

25%

0%

0%

7. It's good for young people to use new technologies for learning and not just
for leisure.

66,70%

9. I think it's possible that young people and their families use the program
Preven-tic for information on drugs.

58,30% 16,70%

8,30% 16,70%

0%

10. Preven-tic program is consistent with my values and views on the learning
about drugs.
11. The program is easy to use.
12. Young people find it easy to learn to handle it.
13. Young people can use it individually without problems.
14. I found Preventic program content rather complex for young people.

41,70%
50%
0% 8,30%
41,70%
25% 16,70% 16,70%
58,30% 16,70%
0% 16,70%
58,30% 8,30% 16,70% 8,30%
1%
25% 8,30% 58,30%

0%
0%
8,30%
8,30%
8,30%

15. I think the use of the Preven-tic program requires a mental effort for which
young people are not prepared.
16. I will recommend Preven-tic program for learning about drugs.
17. There is a need a tool like Preven-tic to teach young people concepts about
drugs.
18. The program's benefits are obvious to me.
19. I will use the program again to teach young people about drugs concepts.
20. I think young people feel comfortable using the Preven-tic program.
21. I do not think young people should access the program without supervision.
22. I will recommend to young people the use of Preven-tic program to gain
knowledge about drugs.

8,30%
50%

8,30% 16,70% 41,70%
25% 16,70% 8,30%

8,30% 66,70%
25%
33,30%
50% 16,70%
33,30%
50% 8,30%
8,30%
75% 16,70%
0% 41,70%
25%
50% 41,70%

8,30%

Table 3. Teachers Opinión Questionnaire. Percentages and means
1= “totally agree”, 2=”agree”, 3=”no agree no disagree”, 4=”disagree”, 5=”totally disagree”
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6. The use of new technologies is widespread among the majority of the
population and can be a useful tool for learning.
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Motivating students with intellectual disabilities: can interactive mimetic digital games
inspire students to learn?
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Abstract
This study discusses and evaluates whether the repetitive use of interactive mimetic digital games
(IMDG) can provide a motivating and enriching learning experience for students with intellectual
disabilities (ID), when learning everyday tasks. Participants (n = 18) completed pre/post questionnaires
in addition to a revised Instructional Material Motivational Survey (IMMS) after the intervention of an
IMDG. Participants were asked thirty six questions; twelve focused on their attention, nine on how
confident they felt whilst learning and whether it was relevant and a further six questions examined their
feelings on whether they were satisfied with the instruction delivered through the IMDG. High levels of
motivation were experienced and this confirms that the use of IMDG does improve student’s
motivational levels whilst learning in an environment that employs both traditional and non traditional
methods. The use of IMDG’s can assist this cohort of participants in being motivated toward their
learning as well as being a successful tool for education.

Keywords: Attention, Relevance, Confidence and Satisfaction model (ARCS); Instructional Material
Motivational Survey (IMMS); Motivation; Intellectual Disabilities; Mimetic Games; Learning.
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Motivating students with intellectual disabilities: can interactive mimetic digital games
inspire students to learn?

Introduction
This research demonstrates that the use of interactive mimetic digital games (IMDG) can provide a
motivating and enriching learning experience coupled with increased cognitive skills for students with
intellectual disabilities (ID), when undertaking educational and everyday tasks. The underpinning null
hypothesis for the research is that “there will be no difference in their real world abilities after interacting
with an IMDG” although this paper will focus on the motivational aspects of the IMDG.
Motivation refers broadly to what people desire, what they choose to do and what they commit to
do (Keller, 2009). It is a “psychological process that arouses, directs, and maintains behaviour towards a
goal” (Sdorow & Rickabaugh, 2002, p. 327). If a person has no desire to undertake a task such as
learning the periodic table, they will not choose to do it, neither will they commit to doing it. However,
Bixler (2008) describes motivation as a “hypothetical construct that cannot be directly or scientifically
measured” therefore demonstrating that motivation cannot be simply defined. Learning needs to spark
intrinsic motivation in the students as the extrinsic goal related focus embedded in education can cause
many students to become bored and lose interest. Motivation sets up the conditions that enhance the
learning performance of students with ID (Saridaki & Mourlas, 2011, p. 1) .
In motivational theories, a distinction is made between two types of motivation; intrinsic and
extrinsic. Intrinsic motivation refers to motivation that is driven by tasks that are enjoyed by the person
undertaking them or doing the activity simply for the enjoyment of the activity itself (Ryan & Deci,
2000, p. 60). In contrast, extrinsic motivation is commonly reward based motivation and therefore driven
by the desire to perform a behaviour in order to obtain an external reward, such as praise, grades or
money (Berlinger & Gage, 1998, p. 347). McGonigal (2011, pp. 49-50), suggests that are intrinsic
rewards are the foundation for optimal human experience. McGonigal further suggests that these rewards
fit into four major categories, to undertake satisfying work; the experience or possibility of being
successful; social connections and experience meaning in the tasks we undertake in life. Competition is
generally seen by social psychologists as extrinsic motivation, as it encourages the person undertaking
the activity to win (extrinsic) and not for the enjoyment of taking part (intrinsic).
In education, most would agree that learner motivation is an ‘important variable’ (Bixler, 2008)
and therefore an aspect that cannot be overlooked when developing or utilising tools within a learning
environment. Learning can be defined quite simply as a goal driven task, where students are given or
work towards a goal, such as learning the periodic table. Their goal driven behaviour towards this task is
suggested to be stimulated and maintained by the essential process of motivation (Berlinger & Gage,
1998) and motivation plays a critical role in learning (Weiner, 1985, p. 551; Pintrich & Schunk, 1995;
Schunk, 1990). Positive correlations between motivational levels and achievement have been found
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(ChanLin, 2009; Sachs 2001and San, Karan and Bui 2001) demonstrating the importance of high levels
of motivation for successful learning attainment.
Research concerning intrinsic and extrinsic motivation within an educational setting has
determined that intrinsic motivation can lead to high quality learning and conversely that students carry
out extrinsically motivated actions with resentment, resistance and disinterest (Ryan & Deci, 2000, p.
55). Considering Schunk (1990) who states that motivation is a process whereby a goal-directed
behaviour is instigated and sustained, it is suggested that both intrinsic and extrinsic motivation needs to
be embedded into any instructional material for it to facilitate effective learning. By engaging the
students in a way that makes them interested (intrinsic) and ensuring that suitable rewards are in place
(extrinsic), the student has a greater opportunity to be successful in their learning. However, research has
shown that too much emphasis on the extrinsic reward will decrease intrinsic motivation leading to the
over justification effect. By rewarding a student for doing something they already enjoy may lead them to
attribute their undertaking of the task to the reward which in turn could undermine their self perception
that they actually enjoy it (Myers, 1993, p. 142). It is therefore essential that the correct balance between
intrinsic and extrinsic rewards are in place when motivating students towards learning.

6.1. Attention, Relevance, Confidence and Satisfaction (ARCS) model
It was determined that the most suitable model to evaluate the digital games was the Attention,
Relevance, Confidence and Satisfaction (ARCS) model as this has been employed successfully in the
past successfully albeit not in research similar to this. The ARCS is model is based on Vroom’s (1964)
expectancy-value theory with derivatives from behavioural and social psychologists E.C. Tolman and K.
Lewin’s theories. John M. Keller, an educationalist and instructional designer initially developed the
Attention, Relevance, Confidence and Satisfaction (ARCS) model as a conceptual tool to assist in the
diagnoses of motivational issues within education and its aim was to enable educationalists in
determining which motivational strategies was appropriate. The model was adapted over time to enable
its use to focus on the interactions between learners and their instructional programme (Driscoll, 2000;
Small and Gluck, 1994) and is widely applied in industrial design processes that connect motivation with
performance (Huang, 2011, p. 695)
The ARCS model has evolved from its early use and is now defined as a problem solving
approach to designing the motivational aspects of learning environments in order to stimulate and sustain
students’ motivation to learn (Keller, 1983, 1984, 1987). It is a problem solving approach that leads one
to solutions appropriate to the given situation (Keller, 2000). The ARCS motivation model consists of
four perceptual components required to motivate learners (Keller, 2008) and in addition to the four main
components, Keller suggests a further three sub categories for motivational gain for each (Figure 8).
1) Attention – the learners’ attention must be gained and retained towards the instructional
material. This can be achieved by employing various tactics from simple unexpected events to
mentally stimulating problems (Keller, 2000). Introducing variation into the instruction can
assist in evoking attention amongst the learners;
2) Relevance - the instructional material must be relevant to the learning objectives and future
associations of the learner. Motivation can be lost if the learner feels the content of the
instruction has little or no perceived value to them. Keller (2000) states that motivation is
borne from connecting content to important goals to the learner, interests or learning styles;
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3) Confidence - it is essential that the learner has positive expectancies of success. This is
achieved by making objectives clear and providing the learner with examples. If the learner
has little understanding of what is required their confidence levels will decrease. It is also
however, important that the instructional material is not too easy; decisions made are not
reliant on others or require luck to be achieved as this will also cause a drop in confidence
levels;
4) Satisfaction - this component can only be achieved if all of the other conditions have been
gained. Satisfaction will invoke positive feelings about ones accomplishments and the
learning environment. If the learner receives recognition and evidence of their success
satisfaction will ensue.
Related to the attention component of the model, perceptual arousal is concerned with capturing
the learners’ interest; inquiry arousal pertains to stimulating an attitude of inquiry amongst the learners
and variability is focussed on ensuring that variety is employed to maintain the learners’ attention. Within
the relevance component goal orientation pertains to ensuring the instructional material relates to the
goals required. The motive matching is ensuring the learners needs match with their motives and
familiarity ensures that the content is presented in ways that are understandable and relate to the goals of
the learner.
Ensuring that the learners are informed about the requirements (success expectations), providing
them with challenging and meaningful opportunities for success (success opportunities) as well as linking
their effort with their ability (personal responsibility) ensures successes are attributes of the confidence
component. Finally, by ensuring the learners have meaningful uses for their newly acquired knowledge
(intrinsic satisfaction), providing reinforcement success (rewarding outcomes) and securing positive
feelings about their accomplishments (fair treatment) will facilitate learner satisfaction.

Recruitment
The research was undertaken at college located in the East Midlands, United Kingdom and was based in
the transitions department, which specialises in teaching students with ID to obtain entry level
qualifications in Life Skills. The participants age ranged between 18 - 24 and the group consisted of both
males and females. The participants were matched to the inclusion criterion below:
1. Adequate visual ability to view the smart board at a distant of between six and ten feet.
2. Basic understanding of digital games.
3. Able bodied and not in a wheelchair.
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Procedure
The research involved undertaking a pre- test of a sports related task, then practicing a related skill on a
mimetic games console for a period of six weeks, and finally undertaking a post-test to determine
whether their skill level had improved. In addition to recording performance related data, attitudinal data
was collected and analysed to determine what motivational impact on learning an IMDG brings to the
classroom.
After the post test activity, the participant’s motivation levels were measured using an adapted
version of Keller (2009) Instructional Materials Motivation Scale (IMMS). The questionnaire consisted
of 36 questions, and was used to obtain opinions on four sub categories which relate to overall
motivation, according to the ARCS model. There were nine questions relating to relevance and
confidence, twelve for attention and six relating to the satisfaction attained by the participants.
The participants were asked to indicate, by using a three point pictorial Likert-type scale, their
levels of agreement with the statement. Previously, the participants were presented with a series of five
images; however this had led to some confusion as they were unsure of the meaning of the scale.
Through consultation with the participants and members of staff, it was decided that a three point scale
would assist in simplifying their decision .The responses were compiled and the mode was established
for each question and each category

Results
All but two of the thirty six questions had a mode score of three; three on the scale indicated that the
participant was in ‘agreement’ with the statement. The two statements which were not rated as a three
were both rated as two, indicating a ‘neutral’ response and both were in the category of confidence. To
test the reliability of the subscales of the IMMS, Keller (2010, p. 282) suggests that an average score
should be obtained although noting that scores cannot be designated as high or low but can be used to
compare scores between groups (Figure 9).
In addition to calculating the average scores for the IMMS, it was essential to analyse and report
the Cronbach alpha reliability coefficient, as suggested by Gliem & Gliem, (2003, p.88) and Keller
(2010, p. 285) . This test determines whether the scale used is reliable and measuring the same
underlying construct (Pallant, 2010, p. 97) and the Cronbach’s alpha coefficient of a scale should be
above 0.7 to indicate a satisfactory scale (Devellis, 2003). According to Keller (2010, p.285), the original
IMMS has good internal consistency, with a Cronbach alpha coefficient reported as 0.96. In the current
study the Cronbach alpha coefficient was 0.734.

Discussion
Building on the success of the intervention as a tool for promoting task association, the opinions of the
students of IMDG in learning was also very positive. Increases were realised in the participants’
enjoyment level of the real world task. Prior to interacting with the IMDG, 73.3% stated that the found
the task enjoyable, whereas after the intervention, 94.1% had a high level of enjoyment. This increase
suggests that the IMDG increased their enjoyment levels in bowling, an enjoyment that was there for
some of the participants until playing the game. The preliminary questionnaire indicated that 33% had
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been bowling in the previous six months whereas after playing the game, 88% had been bowling in the
last six weeks. All of the participants expressed a desire to participate in real world bowling after playing
the game. This demonstrated that the game increased their intrinsic motivation towards bowling, a factor
that could assist in education.
Increases in opinions were also discovered when determining whether a high score was a factor in
the wanting to play. Prior to playing 87% thought it was a factor compared to 100% agreement after
interacting with the game. Further increases were found when asked if they felt their skill as a bowler
would improve after the intervention from 87% to 100%.
Boredom is a well documented implication and barrier to learning. It was felt imperative to
ascertain whether certain factors such as a lack of skill would cause levels of boredom to increase, 50%
initially felt lack of skill would have an effect on their interest and boredom levels in the task. This
decreased to 18% even though all of the participants’ had experienced not being able to knock all of the
pins down every time. There were also positive decreases in how they felt about achieving a low score. It
is suggested that this demonstrates that even when success in learning a task is not forthcoming; it does
not always initiate boredom.
The employment of the adapted IMMS was felt to be very successful in ascertaining whether or
not participants found the intervention a useful motivational learning tool and if so, enabling the
discovery of what elements were motivating. When adapting the IMMS, statements were reversed as in
the original survey. It was felt that the modal method of evaluating the score was the most appropriate as
the data collected is ordinal; the scale has an order or sequence. It cannot be assumed that the respondent
indicates equal differences between ‘agreeing’ and ‘neutral’ as the same as the difference between ‘not
agreeing’ and ‘neutral.

Conclusion
Reviewing the game using Kellers ARCS (2009) motivation model prior to its employment enabled the
researcher to determine the games suitability as a motivational and learning tool. The bowling game was
found to align closely with the ARCS model, making it a suitable choice to employ with the participants.
The game captured the participants attention by employing clear graphics which assisted in
creating an environment that closely matched that of a real world bowling alley. In addition, it used
sounds and visual rewards throughout the game play such as the scoreboard changing colour after each
frame, turning green if a strike or spare was scored and red if less than 10 was scored.
The game would also show on screen the number of pins knocked down and offer the player
encouragement for their next shot, which aligned with B.F Skinner’s Positive Reinforcement theory in
education (Skinner, 1958, p. 98) by using positive reinforcement instead of punishment. When a reward
was presented immediately after a behaviour, such as achieving a strike or throwing the ball, Skinner
suggests that the stimulus (reward) will increase the probability that the behaviour (bowling action) will
occur again, and this reward is a referred to as a positive reinforcer (Sdorow & Rickabaugh, 2002).
Positive reinforcement can be a very successful technique in promoting student learning (Rumain, 2010).
It is suggested that this could provide an explanation as to why the strike and spare count increased
throughout the weeks as the participants had been empowered by the verbal rewards given in the game.
The game rewards were mainly verbal and consisted of a pop music track being played. The game
‘commentator’ exclaimed “Strike” , “Excellent Spare” , “Incredible”, “A truly dedicated player”,
“Hopefully an easy spare is coming up for this bowler” , and a replay of the successful shot was played.
There were also verbal rewards given for less successful shots such as “Nice attempt for this bowler”,
“Still some work to do” and “that was a great try – next attempt should be no problem” when a strike or
spare was not achieved. Disdain was observed in the participants when ball throw/s did not achieve a
strike or spare as there was not such a high level of verbal and visual rewards.
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This research demonstrates high levels of motivation were indicated by the students using the
IMDG. Until this research, there has been little documented about the motivational factors of IMDG
employed with students with ID, and to date , undertaken research has not employed motivational models
such as ARCS and IMMS to determine levels of motivation. The adapted IMMS, whilst successful in this
cycle in determining the levels of motivation, is felt requires further adaptation is required to create an ID
specific motivation assessment survey.
In conclusion, it is suggested that that an IMDG will be a successful learning and motivational
tool, when embedded with elements from the ARCS model, intrinsic and extrinsic motivational qualities
and gives positive reinforcement.
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Figure 9 Average Scores of IMMS
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Abstract: Integrating game
technology into education and
learning has had some
significant impact on children’s
learning and cognitive
processes by helping to make
learning an even more
enjoyable experience. The use
of technology to education for
children with visual
impairments has also shown
some positive and supportive
results. Over the last decade,
educational and technological
research has shown some sort
of decline trend towards
opening new assistive
avenues for blinds, especially
at school level. Blind people
are still unable of accessing
certain types of information,
especially graphics that due to
its format cannot be delivered
readily to them. Screen
reading software and Braille
displays or text-to-speech
systems have solved many
issues of text accessing.
Unfortunately, up until today
2011, there is no standardised
method of accessing digital
graphical data by blind
community. The lack of this
method has some serious
drawbacks to blind people’s
live, that spread out beyond

the educational process, to
social issues and problems.
Especially at school level,
access to pictures, graphs and
three dimensional (3D) objects
is almost impossible to
master. Therefore, the
acquisition of a shared
understanding and
collaboration with sighted
students cannot be formed.
This will eventually lead to
isolation and social
classification of blind students.
Technology and educational
pedagogy must form an
assistive and inclusive
learning process by bridging
the handicap that a specific
impairment creates. The
emerge of haptic technology
has put the human computer
interaction on to the next level.
Haptics along with audio
feedback have the potential to
create interfaces for nonvisual audio-haptic interaction
that opens new promising
doors to accessing digital
graphics and furthermore
encourage collaboration and
team work. This specific
research targets exactly to find
the ways technology can
create new means of
accessing 3D digital objects
that will enable students to
practice geometrical literature.
This paper briefly describes
the interactive Haptic Audio
Learning Environment (iHALE)
in a form of a game using
Novint’s Falcon platform and a
discussion on preliminary data
collected for having tested
some initial pieces of the
prototype to blind students at
high school and at college
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level. Lastly, there is an
evaluation of the data
collected and identification of
the parameters that do play an
important role to the better
adaptation of new mediums.

Keywordscomponents;HapticTechn
ology, Haptics Sense;
Virtual Learning, Human
Computer Interaction;
Novint Falcon;Bling
People;

1. Introduction
Human vision is believed to be
the dominant human sense. It
allows humans to incorporate
information from the
environment and interact with
it. People who experienced
loss of sight at some stage of
their lives need to enable
mechanisms that were
unknown and unfamiliar to
them in order to overcome the
new challenges. They need to
find the ways to communicate
with their surroundings,
interpret and process
information coming from the
environment. They learn to
pay attention and rely on their
other senses in a way they
have never done before.
People Born blind, on the
other hand, have less to learn!
They were born without vision
so they do not have to reorganise their lives. Haptics is
the dominant sense for blind
people for accessing data.
Blind people rely heavily on
their touch to orient the
microspace around them and
position everything according
to the main reference, their
body. Haptic sense is the
medium that enable users with
low or no vision to access
printed data and information,
using the Braille system. It can
be said that, visually impaired
people have benefited from
the information society of
today, as now it is easy to get
hold of information that was
inaccessible in the printed era.
Text-to-Braille (TTB) and Textto-Speech (TTS) systems, are
used by blind computer users
to access digital data. This
enables access to text on web
pages, in the operating system
and in documents. However,
still there is a considerable
amount of information

inaccessible by blind users,
such as graphical
representations, maps, charts
etc. Therefore, with the rapid
development of graphic user
interfaces, the extensive use
of pictures and the
introduction of 3D models,
much is still far from easy to
access by the blind. From this
vantage point, the old text
interfaces were much more
accessible. The evolution of
force feedback and haptic
technology during the last
decade and the need to
explore new assistive ways to
enable blind people to have
access to digital graphical
information, has triggered the
attention and spurred the
imagination of researchers.
Will the feedback and haptic
technology form the medium
of independent access and
study of graphical information?
Can they be used in
experiencing 3D models and
environments? Can they form
an educational channel of
learning about 3D objects?

2. Background
Scope of the Research
The current research intends
to build a well-defined AudioHaptic Learning Environment
(iHALE) in a form of a game,
to assist blind students to
learn and practise 3D
geometrical objects in Virtual
Learning Environment (VLE)
and practise their knowledge
on basic geometrical objects
using Novint’s Falcon console
(http://www.novint.com). As
of today, many aspects of
digital information remain
hidden to people who cannot
see. These are mainly
graphical representations and
pictures; contents that are
really important in the school
life. Many subjects at school
rely heavily on pictures and
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graphs to illustrate their
fundamental concepts, like
mathematics and physics.
Research and technological
research has failed to develop
a framework of accessing
digital pictures, graphs or
geometrical objects, making
blind students learning
process difficult and
inaccessible. There are
students at some European
schools that may get
exception of classes that
require extensive use of
spatial sense – i.e. geometryas educators believe it is more
feasible to pay more attention
to subjects that come readily
to them. Teachers at these
schools do support blind
students to proceed with
exceptions as they do not
have the appropriate
knowledge to teach these
students subjects with this
complex nature. This is
exactly where educational
research and school’s policy
should emerge to create novel
assistive ways to empower
this group of people to fully
incorporate with schools
teaching materials and within
lectures. Moreover,
educational policy must
pursue shared understanding
and collaboration between
sighted and blind students that
will eventually minimize the
social issues and barriers and
discrimination. One of the
main goals of this research is,
to build a solution on a
console that has an attractive
price

and furthermore to form an
ergonomic and playful
environment to fascinate
students to practice geometry.
To ensure that the above
characteristics are going to be
achieved, the design team
concluded that they should
introduce the Virtual Learning
Environment (VLE) in the form
of a game. Providing end
users with audio instructions
and using the Novint’s Falcon
grip and the sense of touch,
they will be able to
independently practise and
interact with the VLE.
Moreover, the final game will
form a communication channel
with sighted peers that will
eventually support and
promote collaboration and
social interaction.
Initially, the development team
needed to meet and work with
potential users, to discuss the
needs and expectations of
blind students. Brainstorming
ideas from all the different
stakeholders – educators,
parents and students – of
what they are the problems
students with visual
impairment face towards
learning geometry and what
they expect to find in the final
outcome (Petridou M., 2011).
Based on the different views
and collaborating with the
target users a final design of
the educational game iHALE
was built (Petridou M, October
2011). This paper describes
the initial testing of prototypes
to test how easily blind users
can cope with virtual
interaction and how accurate
they can be in identifying basic
primitive models.

Educational Games

175

Computer based educational gaming is a mature medium that has attracted many scholars from
a number of different disciplines. Computer video games have on the whole been ignored by
educators and the introduction to schools and learning have been rather slow. When educators
have discussed games, they have focused on the social consequences of game play, ignoring
important educational potentials of gaming (Squire K., 2007).
Many educators do see much potential in this and they see video games as “powerfully
motivating digital environments”, therefore an extensive study of video games conducted in
order to determine how motivational components of popular video games might be integrated
into “instructional design” (Bowman R.F., 1982). There is still a big group of people who are very
sceptical and believe that video games might foster violence, aggression, negative imagery of
women, or social isolation (Provenzo E.F., 1992). But there is one thing that all conclude on,
computer-assisted instruction (CAI) and multimedia in education have significantly changed
children’s learning and cognitive processes (Tsung-Yen C. & Wei-Fan C., 2007) and made
learning a more enjoyable experience.

Haptic Technology
Haptic technology or haptics is a tactile feedback technology that takes advantage of user’s
sense of touch to apply forces and vibration to the user (Robles-De-La-Torre, 2011). It is mainly
used to allow users to interact and feel what is happening in a virtual environment. Haptics
derived from the ancient Greek word of “ἁπτικός” (haptikos), means pertaining to the sense of
touch. Haptic technology has evolved gradually from teleoperating technology that was used to
remotely control robots from a distance, with the very first electrically actuated teleoperators to
be built in the 1950s were at the Argonne National Laboratory in the United States. Since then

force feedback technology has expanded and it is used in many other fields such as medical
and flight simulations for pilot training. Most notable use of haptic technology is in the game
industry and game controllers like joysticks and steering wheels that add motion experience to
the game user. Some of the most popular joysticks of this generation are the handheld remote
controller of Nintendo Wii and Sony’s DualShock. In 2007, Novint Corporation released the
first consumer 3D force feedback device Novint’s Falcon that offers high resolution three
dimensional force feedback, allowing haptic simulation of objects, textures and physical
presence of objects in games.
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In the early 1990s, Thomas Massie developed PHANToM while a student of Kenneth Salisbury
at M.I.T. PHANToM is a 3D force feedback device that offers 6 degrees of freedom to users that
allows them to fully interact with virtual reality (Geary J., 2002).

Human Centred Design
The involvement of end-users in the design and development process to inform an adequate
design can be significant, especially for individuals with special needs. Cobb (Cobb S.,et al,
2002) described the benefit of involving user representatives and professionals in the early
conceptualization of virtual environment development and recognized that different stakeholders
inform different aspects of technology design; professionals (teachers) can help define the
purpose of the application and specification of learning objectives whereas end-users provide
an understanding of specific needs and requirements of the user group.

3. The iHALE Game
The main aim of the proposed game is to create a playful, adventures and exciting multimodal
learning environment for congenitally blind and low vision students. It will combine audio and
haptic feedback built on Novint’s Falcon console. It will, also, give users the appropriate and
necessary stimulus to understand the 2D and 3D objects. The main focus, though, will be given
on understanding 3D objects. Audio tutorials will be offered at the launch of the game,
presenting some of the key points of geometry literature that covers the contents of the game.
The virtual learning environment (VLE) will have 5 different phases (Petridou M, October 2011):
Phase 1: Identification of simple 3D objects
Identify random primitive 3D objects as they appear in the VLE.
Phase 2: Reproduction of 2D figures to 3D objects
Match the 3D object with its correspondent 2D illustration.
Phase 3: Complex Prism
A prism consisting of 2 different 3D objects appears in the VLE. Three possible answers are
offered to the use to choose from.
Phase 4: Put in order according to height
The same 3D object in five different sizes appears and users are asked to put them in order
according size.
Phase 5: Mathematical Calculations

Students are required to know geometry literature and basic mathematical operations to
complete the final phase.
The prototypes were built using CHAI 3D, an open source set of C++ libraries for computer
haptics, visualization and interactive real-time simulation. The Novint’s Falcon is used for haptic
feedback and control. Some of the 3D objects used for this experiment were built in C++ using
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Chai 3D example coding and some other were built in Autodesk 3D Max and then loaded into
C++ code.

Participants
A reference group of 7 participants aged 14-22 years old, has participated in the specific trial, 5
of them have been participating throughout the entire project. All students were allowed some
time to familiarize themselves with the use of the grip and understand what the research team
wanted from them. Five students were at school level and the other two at college level in two
different European countries. Students have different background in mathematics and in the use
of computers. The students at school level were trained in more high level mathematical
concepts and felt much more comfortable in the use computers. This is because the educational
system in which they are studying is formed in such a way that it doesn’t allow students to get
exceptions from school modules and therefore all subjects are compulsory. Furthermore, there
are teaching assistants during school times offering support and help to anything that may come
up. Also students with visual impairment are required to attend the School for Blind during the
afternoon and they receive additional assistance on schools material. This system enables them
to be competitive in class exercises and promotes the shared understanding of school material.
On the other hand, the college students had been required to pay less attention to subjects that
require spatial thinking and reasoning and the level of computer knowledge was narrowed down
to basic use. Educators and supporting stuff described that students’ only interaction with
computers as being the use of assistive software.
Age
Residual
Use of
Computer
Mathematics
For the
Vision
Novint’s
Knowledge
Knowledge
specific
Falcon
experiment,
before test
the teachers
and teaching
assistants of
the pupils
have
participated
in the testing
and
evaluation
session. In
one of the
evaluation
case the
student
collaborated
with a class
mate. Three
of the seven
participants
were born
blind and
have tested
and
evaluated the
Novint’s
Falcon
before. The
rest of the
students
have residual
vision and
the
characteristic
s of each one
can be found
in Table 1:
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Characteristic
s of
Reference
Group.
Student
A
B
C
D*
E
F

14
14
17
15
20
22

No
No
No
Not Used
Used
Used

N/A
N/A
N/A
15 minutes
10 minutes
10 minutes
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Excellent
Excellent
Excellent
Average
Poor
Poor

Excellent
Average
Excellent
Average
Poor
Poor
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Abstract
Video game playing is a popular activity. This paper examines how video game players‟
experiences are transferred to the real world. This is what we describe as Game Transfer
Phenomena (GTP). GTP occurs when video game elements are associated with real life
elements triggering subsequent thoughts, alteration of sensory perceptions, impulses player
actions and daydreams. To investigate this further, a total of 42 frequent video game players
aged between 15 and 21 years old were interviewed. Thematic analysis showed that many
players experienced GTP, where players appeared to integrate elements of video game
playing into their real lives. These GTP were then classified as either intentional or
automatic experiences. Players experiences in this paper are contextualize in relation to
learning and health issues. Findings showed that players used video games for interacting
with others, modeling or mimicking video game content, and daydreaming about video
games. Furthermore, video games sometimes triggered intrusive thoughts, alteration of
sensory perception, visualizations, impulses, reflexes, and dissociations. The implications of
the GTP in relation to learning and health are discussed.
Keywords: game transfer phenomena, video games effects, Video games; video game
playing; computer games. 3
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Introduction
Today‟s video games have evolved due to technological advance, resulting in high levels of
realism and emotional design that include diversity, experimentation, and (perhaps in some
cases) sensory overload. To date, there is little understanding about the psychological
engagement mechanism behind video games and whether virtual experiences can be
transferred to the real world and the effects this has on players (e.g., learning effects, health
effects). It has been argued that transfer of video games effects should be more pronounced
if the video games‟ mechanisms are more realistic (Gentile, 2011) and if video games‟
realism influences players‟ experiences (Barlett & Rodeheffer, 2009). Also, it is expected
that more intuitive controls and advanced tracking systems, such as the implementation of
„controller-free gaming, so-called “mimetic interfaces” (Juul, 2010; p.103), contribute to
video immersion in video games (Blascovich & Baileson, 2011). Augmented Reality
Games (ARG), using mimetic interfaces allows the person to play from their own
perspective using the physical environment. Here, the virtual world fuses with the real
world and where the physical environment works as a virtual platform. This is in contrast to
traditional 3D video games where the players are required to imagine that they are in the
virtual world (Juul, 2010). Hence, it has become more important to understand whether the
experiences in the virtual world can be transferred to the real world.
This paper examines how immersion in the video game environment can influence the
player during the game and afterwards. More specifically, it is important to know whether
experiences in the virtual world somehow influence players‟ mood state and mental
processes (such as fantasies, thoughts, and actions). This is what the authors describe as
Game Transfer Phenomena (GTP), that is, phenomena that occur when video game
elements are associated with real life elements triggering subsequent thoughts, alteration of
sensory perception, impulses, reflexes, automatic behaviour and/or intentional behaviour.
This may provide researchers with insights as how to more accurately measure gamingrelated immersion phenomena.
Background
Media effects of have been debated for many years (Buckingham, 2008). According to Dill
(2009) mass media is a persistent and pervasive influence in our lives. Video games are
considered one of the most immersive technologies to date. When people become engaged
in games they may experience psychological absorption. More commonly known as
„immersion‟, this refers to when an individual‟s logical integration of thoughts, feelings
and experiences is suspended (Funk, Chan, Brouwer & Curtiss, 2006; Wood, Griffiths &
Parke, 2007; Dill, 2009). This can result in an altered state of consciousness such as altered
time perception and change the degree of control over cognitive functions (Griffiths, et al,
2006).
Video game playing has been the subject of an increasing amount of empirical research.
This research has highlighted both the positive and potentially negative effects (e.g.,
Greenfield, De Winstanley, Kilpatrick & Kaye, 1994; Feng, Spence, & Pratt, 2007; Dill,
2009). The more positive benefits of video games include the fact that they can be
educational (e.g., de Freitas 4
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& Griffiths, 2007; Griffiths, 2010), socially stimulating (e.g., Cole & Griffiths, 2007;
Hussain & Griffiths, 2007) and/or therapeutic (e.g., Griffiths, 2005). The more negative
effects of video games are the claims that they can lead to increased aggression (Anderson,
Gentile & Buckley, 2007) and be addictive (e.g., Griffiths, 2000; 2008), especially online
videogame playing where the game never ends and has the potential to be a 24/7 activity
(e.g., Ng & Weimer-Hastings, 2005; Chappell, Eatough, Davies & Griffiths, 2006; Grüsser,
Thalemann & Griffiths, 2007).
According to Gentile and Gentile (2007), video games use the educational principles of
learning and instruction. The effective transfer of learned specific skills from the virtual
world to the real world has been shown by the use of video games in areas such as learning
(Gee, 2003; Squire, 2003), therapy (Parsons & Rizzo, 2008), training of motor skills
(Rosser Roser, Lynch, Cuddihy et al., 2007), and behaviours change (Widman, McDonald
& Abresch, 2005; Summerbell, Waters, Brown et al., 2005). Furthermore, there is evidence
to suggest that playing violent video games can result in aggressive cognitions, aggressive
affect, and influence prosocial behaviour (Anderson & Bushman, 2001; Buchman & Funk,
1996). Other reported consequences include the perception of the world as dangerous
(Anderson, Shibuya, Ihori, Swing, et al., 2010; Kirsti, 1998; Bushman & Anderson, 2002),
desensitization to violence, (Funk, Baldacci, Pasold et al., 2004) and automatic
aggressiveness (Uhlmann & Swanson, 2004).
To assess the psychological effects of video games it is necessary to consider specific
independent dimensions as suggested by Gentile and colleagues (2005). These include the:
(i) amount of play, (ii) content of play and game context, (iii) structure of the game, and (iv)
mechanism of game play. The amount of play is understood as the time spent playing and
gaming habits. Content of play refers to the message and topic delivered by the video game.
The structure of the game refers to how the game content is presented to the player, the
mechanism of game play refers to the input-output devices used, which means what
interfaces are used for interacting with the game (Gentile, 2011; Gentile & Stone, 2005).
According to Ortiz de Gortari (2007), the development of problematic gaming is influenced
by different factors that should be measured and considered. Some of these factors may be
important in the acquisition of GTP.
Motivational Factors – Why does the gamer play (e.g., for entertainment, to pass the
time, as a catharsis, out of solitude, for socialization, to make money, etc.)?
Frequency – How frequently do they play in total, and how much during each session
(e.g., whether the gamer takes pauses or not, length of video game play without
interruption)?
Structural Game Characteristics – What does the gamer play (e.g., war games, sports
simulations, educational games) and which activities are performed (e.g., socializing,
hunting, etc.).
5
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Gaming Style – How does the gamer game (e.g., playing alone, with friends, under what
ergonomic conditions) and how do they interact with others during the game?
Level of Engagement – How is the game perceived? Is the game considered to be a part
of the fantasy world or as an important part of real life? Do they have the ability to become
immersed in the fantasy world (e.g., emotional reactions to avatars, game actions and
events)?
Gamer Typology and Gamer Profile – Is the player a „hardcore‟ player, professional,
casual gamer, etc? What is their favourite activity in the game (e.g., exploring, socializing,
etc.), and what is their player psychological profile.
Change of Mood – How is the conflict between fantasy and reality managed (e.g.,
depression, anxiety, and frustration)? How do players manage their emotions (e.g., anxiety,
fears, excitation) during and after a gaming session. What physiological reactions do they
incur (e.g., sweating, heart palpitations, stress)?
Conflict – How are online and offline activities combined and what is the change in the
pattern of behaviors (e.g., eating, sleeping, maintaining personal hygiene, or enjoying doing
other activities that were previously enjoyed before becoming involved in the game)?
Stress and Life Situation – What is the influence of friends, unemployment, etc?
Method
Participants: To be interviewed in the study, three inclusion criteria were used.
Participants had to: (i) be frequent video game players, (i.e., play video games for at least
10 hours per week), (ii) have experience with different types of video games, and (iii) be
between 15 and 21 years of age. This recruitment strategy yielded a total of 42 Swedish
participants who were willing to be interviewed (39 males and 3 females). All the names
given in the paper are pseudonyms.
Materials: An interview protocol was designed to investigate Game Transfer Phenomena
(GTP). (A copy of the full interview protocol used is available on request from the authors).
The participants were free to present whatever they had experienced related to GTP. In
order to initiate a conversation, an introductory question about “after image effects” was
used, such as seeing a ghost image or dots everywhere when they closed their eyes after
playing video games for a while, and/or looking at a wall and trying to fix the patterns such
as in the game Tetris. In a few cases a question about „automated‟ or „dissociative‟
experiences was used to explain to the players what type of experiences the research team
were examining.
Procedure: In-depth semi-structured interviews were used to collect the data. Most of the
interviews were carried out using e-interviews (n=33), whereas the remainder were carried
out face-to-face (n=9). The participants were recruited from eight online Swedish gaming
forums, supplemented with snowball sampling via the participants recruited from the
gaming forums. The majority of the interviews took between 40 and 60 minutes, but on
some occasions the online interviews lasted for almost two hours. All face-to-face
interviews were subsequently transcribed. 6
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Analysis: The primary form of analysis was a thematic analysis (Byrman, 2007). This was
firstly done classifying players‟ experiences by type of phenomenon followed by a thematic
analysis based on content. The data were first organized into core themes, and then
displayed in terms of sub-themes within a matrix and for each case. Additionally, some
parts of the interviews were quantified to show the incidence of GTP among the
participants. These are displayed in the results‟ tables. Thematic analysis is a flexible
analytical process that is adaptable dependent on the epistemological approach adopted to
achieve the research aims (Braun & Clarke, 2006). In simple terms, thematic analysis can
be used to extract new, unanticipated themes if the analyst is engaging in explorative
research.
Analysis began with the detailed familiarization of all interview transcripts, with the
reading and re-reading of each transcription across several occasions. Codes were
subsequently generated for all items that held semantic meaning in relation to GTP. The
coding process organized the data into meaningful categories, and from this point attempts
were made to extract themes by analyzing the codes from a broader, more abstracted,
perspective. The search for themes consisted of identifying repeated patterns and
overarching relationships across the long list of codes. Subsequently, the researchers
returned to the transcripts to determine whether the themes produced are accurately
representative of the data provided, and minor changes were made based on this review of
the thematic hierarchy produced in relation to raw data. In general the validity and
reliability of the findings was ensured in different ways. Following a pilot study, the main
study was done with the most appropriate participants (i.e., frequent video game players)
with an interview protocol based on real player experiences. Furthermore, for a qualitative
study, a relatively high number of interviews were carried out. This ensured that the
findings did not just relate to a very small number of players.
Results
The Game Transfer Phenomena (GTP) were classified into two main categories (automatic
GTP and intentional GTP).
1. Automatic Game Transfer Phenomena: These occur spontaneously in players and
without premeditation, in other words intent, awareness and intention are absent as in
automatic processing (Saling & Phillips, 2007).
2. Intentional Game Transfer Phenomena: These comprise players (i) voluntarily
engaging with video game content in real life sceneries, (ii) typically premeditating and
planning some actions, (iii) selecting and discriminating how video game content is
manifested in real life sceneries, and (iv) controlling and/or directing game transfers.
For purpose of this paper, players‟ experiences were reclassified and contextualized in
relation to learning and health issues. 7

185

Game Transfer Phenomena and Learning
This category includes voluntary and involuntary GTP. Some players used video game
content voluntarily in real life when, for example, they imitated or modelled video game
characters and events. Others experienced automatic GTP when automatic thoughts and
images popped up in their minds, sometimes triggered by the association between real life
stimuli and video games elements. These experiences were further sub-divided into: (i)
transfer of knowledge from video games to real life sceneries, (ii) tracking and identifying
objects, (iii) new semantic nodes with video game content, (iv) imitating video game
content and using video games as interacting tools, and (v) visual thinking.
Transfer of knowledge from video games to real life sceneries: Some players reported they
had tried to apply what they had learned from video games into real life. For instance:
“We played „Laser Dome‟ with school. Everyone just ran around blasting each other, but I
tried to apply things that I've learned in games: Taking cover, firing in bursts, flanking,
communication, hand signals and etc.” (Carl, 19)
“When I pack, I often place my things like „Tetris‟ blocks and make it into a game. It
becomes more fun then before” (Simon, 15)
“Sometimes I would bake „World of Warcraft‟ food IRL. They have a lot of different breads
so I would try to make those IRL like pumpernickel, but also easier food like cinnamon
rolls” (Adam, 15)
One player experienced an „inner voice‟ as inner monologues in the same style as in the
game that invite him to think before acting using strategic thinking. For instance:
“Right after playing „Heavy Rain‟, [I] had inner monologues, started to think about
choices and what consequences they would have” (Albin, 20).
A significant number of players thought about using video game elements to spontaneously
resolve real life situations. For instance:
“The gravity gun from „Half Life‟. I want to use pretty often. When you want something
from the fridge and don´t wanna go all the way over there” (Simon, 15)
“I played „Tomb Raider‟ and could reach something with the grapple Lara has, and when I
saw a bowl in our pantry that I couldn't reach I wished I could have her grapple so I
could've reached it!” (Eva, 16)
“The thought just pop up in my mind, like "Oh, what if I were able to use my telekinetics to
move this car out of my way so that I can drive pass with my moped” (Anton, 15).
Tracking and identifying objects: Among GTP experiences, some players replayed game
strategies in real life imagery where players found themselves suddenly paying attention to
doorways or open fields and trying to find the weakest and strongest points, where to snipe,
hide or how to escape, as they do in the game. Players also paid attention to open fields,
high 8
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buildings, or forests. The players got engaged in the routine of evaluating the weakest and
the strongest points of the panoramic view, and in some cases, they even communicated
their strategies to other people. Sometimes these automatic experiences became more
habitual. These GTP experiences were associated with strategy and action games such as
First Person Shooter games. For instance:
“I can still like try to find good camper spots IRL with out thinking about it like, ooh, that
would be a nice spot to be a sniper but then I realize that I don‟t need camper spots In Real
Life” (Linus, 19)
“There is a large football court with some five meter high buildings around it when I then
walk out in the football field I try to find all the weaknesses and strong points as well as
hiding places then I sometimes wants to shout orders to my friends and start running into
cover. I did this one time, but people just started staring at me” (Charlie, 17)
New semantic nodes: In some cases real life elements takes new meanings due to the paring
of stimulus and repetitive activities in the video games. In these cases real life elements take
different meaning and are associated with video game experiences. For instance:
“In „Silent Hill‟ when you approach objects they usually run a small monologues,
sometimes humorous so I remember that I played the game a lot for a few days and I
noticed at one time that I started running a similar monologue in my mind when grabbing
things. Not the kind that you usually have, but more like the kind that's in the game. So If I
for instance found a ruler, I'd start thinking “what if I could use this ruler to get through
that locked door". Or if I found a can of hair-spray, I'd think of ways of using it to get rid of
monsters…” (Manuel, 18)
This is also seen when players automatically started to plan how to climb buildings.
“If I go out after like playing „Assassin‟s Creed‟ for six hours. I can look at the walls and
building and thinking oh maybe I can climb there because when I am in the video game I
can run in the roof and climb and it follows me to the real life” (Leo, 17).
Automatic mental process base on the logic of the video games popped up in the mind of
the player when they were doing their daily routines. For instance:
“After long sessions I can feel like I‟m in the game still like about a week ago. I thought my
food wouldn‟t finish if I didn‟t expand [be]cause I would run out of resources” (Samuel,
16)
“Sometimes I can find myself trying to find a search button In Real Life. Like in „World of
Warcraft‟ you can use /who to find people :S…I was in a big crowd looking for my older
brother and after looking for like 5 minutes I thought „Ooh, I‟m so stupid ill just use the
/who function‟. But then I realised how stupid it sounded” (Linus, 19)
Imitating video game content and using video games as interacting tools: Several players
integrated video games into their daily interactions. They used one-liners from video games,
reproduced game movements, and applied computer game point systems to real life routines
9
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and events. The players also made jokes with, or about, video games. Some players reported
that they reproduced video game content mainly by taking phrases from the video games,
whereas others modelled the game characters‟ movements. For instance:
“I send spells to others, moving hands” (Arnold, 15)
“I did hide in a box like „Solid Snake‟ does, to scare a friend of mine” (Adrian, 21)
“We started talking like „Cowboys‟” (Simon, 15)
“I pretend to curb stomp (kick someone lying down in the face) when they trip” (Aron, 15)
Other players continually used the game point system to joke with each other. For instance:
“I‟ve played a lot of „Final Fantasy XI‟ with two of my friends. We use to joke around
about how we gain a skill or rise a level in whatever we do, such as cooking, cleaning, etc”
(Sixten, 21)
Players also shared fantasies:
“You know, with friends. One time we joked about running faster with a knife like you do in
„CounterStrike‟. Never did it though. Just imaginary” (Adrian, 21)
Visual thinking: On other occasions, players pictured their thoughts in the form of game
menus in a game. For instance:
“After playing the game I felt like playing it like I was the character so I moved like the
character. You can "think" You chose a subject you want the character to think about. And
you hear him/her think that in reality. I imagined myself in this menu and chosen the topics
I should think about Like in the game” (Simon, 15)
Eva: I get different answering options as a picture in my head such as it is in
“Dragon Age: Origins”. My sister insulted me in some way, and I thought „What am I
going to answer?‟ „Right back at you!‟ „Why are you so mean?‟ „Haha REAL funny!‟ And
I see it as options in my head.
Interviewer: When has this happened?
Eva: it usually only happens if I‟ve been playing for a long time like a long gaming session
Interviewer: ha so do u see it like images?
Eva: Yep
Interviewer: so did you do it before play this game?
Eva: No I didn‟t... the game triggered it
Interviewer: Is it always with the game menu?
Eva: Yes.
Interviewer: How do you feel when you do this?
Eva: I feel organized (Eva, 16) 10
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Health issues
This category includes players‟ experiences that were considered with having potential
health implications for some players. This category mostly comprises cases of automatic
GTP experiences. These players‟ experiences were further sub-divided into: (i) intrusive
experiences comprising misperception of real life elements based on video game
experiences, intrusive images, distortion perception after stop playing, stereotypical
visualizations of video games elements, and/or seeing video games elements situated in real
life context, and (ii) automatic responses to real life elements similar as in the video games.
Intrusive experiences: These GTP experiences occurred without players‟ awareness and for
some players they were considered pleasant whereas for others they were unpleasant.
Usually they were of short duration with the exception of the visualization of stereotypical
video games elements where the players occasionally could not sleep.
Intrusive images: Some players reported that their perception of the world had changed, at
least temporarily, when they found themselves integrating dangerous scenarios into real life
environments. Most of the time these experiences appeared as an image when the players
momentarily felt hyper vigilant and paranoid, one player even performed an action to avoid
possible danger. For instance:
“I was walking in the woods near my home and I just wanted to walk on the path because
then it‟s less likely to get attacked my mobs” (Linus, 19)
“In „Alan Wake‟ you‟re walking in a forest and there are bad guys in all the shadows, and
they are waiting for you. If I walk in front of a forest, and hear something in the bushes then
I‟m thinking that it might be a murder” (Per, 16)
“I was in the airport recently, and there is a sensor in „Call of Duty: Modern Warfare 2 ‟
where you go as a Russian and kill all civilians on this airport. I had this flash that the
Russians would come out of the elevator” (Carl, 19)
Distortion perception after stop playing: Other players experienced „motion after effects‟
when they looked at different points far away from the screen after stopping playing. Here,
things seemed to be moving slowly as if the objects were levitating. These experiences were
usually associated with games like „Guitar Hero‟ or „Rock Band‟. One participant
experienced „earworms‟, where he would suddenly hear music from the game. For
instance:
“We also get the „Guitar Hero‟ effect after we played it for a while. After a couple of hours
with it when we turn it off, everything slowly moves up for a short period. If you play
„Guitar Hero‟, play it for a while then turn it off, look at the wall or a bookshelf and you
see everything moves slowly upwards like an optical illusion” (Albin, 20)
Misperception of real life elements based on video game experiences: Here players thought
that real life stimuli looked like video game elements. For instance: 11
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“Me and my friends were on a road trip and on a stop for some reason looked at a shower
drain. For some reason in my head it looked like the face of a combine from „Half-Life 2‟. I
actually pointed it out to my friends and they agreed as well” (James, 20)
“I can think that someone I see walking by on the street looks like someone from a video
game, for example "That guy coming out of the Konsum looks just like Gordon Freeman
from „Half-Life‟. I feel surprised, because I don‟t go around expecting people looking like
Gordon” (Aron, 15 years old)
Stereotypical visualizations of video games elements: After they had been playing for a
while, some players experienced „after image effects‟, such as seeing a ghost image or dots
everywhere when they closed their eyes. Some players reported not being able to sleep
because they could not stop seeing these images. These experiences were mostly associated
with rhythm and puzzle games.
“I have experienced the „Tetris effect‟ with another game called „Hexic‟, a small game on
XBox, where you match colours and shapes. One time I played six to seven hours in one day
and then I couldn‟t sleep because I see these „curves‟” (Carl, 19)
“I played a lot of „Tetris‟ and I couldn‟t sleep because I saw these „Tetris‟ pieces on the
side of me” (Max, 19)
“After playing „Guitar Hero‟ for many hours, one of my friends started seeing things as if
he was still playing. Like when he was walking, he wanted to „tap‟ everything he passed by.
You tap the buttons on the guitar, so instead tapping things that were in a straight line just
like it is in the game” (Valter, 20)
Seeing video game elements situated in a real life context: Also, other players reported
visualizing elements from the game situated in specific real life context, for example, seeing
health bars above people heads.
“[After playing] the first thing that I thought of was a math lesson when I was imagining
the equations in a bubble over the math teachers head. It felt weird and only lasted for a
glimpse before I realised what I was seeing” (Linus, 19)
“I started seeing health bars above people‟s heads. It was mostly when I played football in
school in the breaks. We were losing in a game and when we started turning it to our
advantage. I started to see stuff almost like some kind of "bar" when I look down that I
could use to, I don't know, do something strange” (Charlie, 17).
Furthermore, automatic semantic associations were triggered in a player when she
visualized a video game element when she heard a certain word directly related with the
game. For instance:
“When I went to a meeting with one of my teachers and she said something about guitars I
suddenly saw the frets and the notes before my eyes and I could barely even hear her” (Eva,
16). 12
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Automatic responses to real life elements similar as in the video games: Different players
reported responding to real life stimulus as they do in video games, in ways not normally
expected. Certainly, automatic responses occurred spontaneously without anticipation of the
players as an impulse, and the duration was very short. Most of these cases seemed like
blamelessness associations. However, there were some cases of overreaction where players
were involved in risk behaviours or experienced stressful situations. For instance:
“In „Assassin's Creed‟ you move a lot in big crowds of people. The method of doing so
efficiently is that he kind of gently pushes everyone out of the way. I remember feeling an
urge for doing so in a crowded street” (Maximillian, 18)
“I still sometimes get these flashes that I want to throw myself down stairs, especially at
subway stations which the first level of the game is set in. I had flashes when I want to steal
cars, like open the door, punch the driver, throw him out and steal the car” (Carl, 19)
“I just felt like throwing myself in front of a car just to get the insurance money as they do
in „Saints Row‟” (Eva, 16)
“I got that urge though to climb and explore after I played „Shadow of the Colossus‟.
Something that you really want to do, almost as if you must do” (Albin M, 21)
“I‟ve done similar things. I think that I can do „bullet time‟ and throw myself to the floor
and hurt myself. „Bullet time‟ is when everything is in slow motion except one thing, like in
„The Matrix‟. For me it was a game named „Wet‟ and it happened the same day that I
played it” (Simon, 21)
Furthermore some players reported that their thoughts were accompanied by involuntary
movements of arms and fingers. For instance:
“After completing „Prince of Persia: Sands of Time‟ when I accidentally dropped a
sandwich with the butter side down, I instantly reached for the "R2" button. My middle
finger twitched, trying to reach it. Only to discover that I didn‟t have a PS2-controller in
my hands” (Milton, 19)
“After playing longer sessions it sometimes happens that I push my fingers as I do in-game.
After a long session of playing and communicating by pushing my finger to start
transmitting my voice it sometimes happens that I do it in Real Life to speak with my
girlfriend” (James, 20)
One participant used to move his fingers according to his game rotation when he was
processing information or thinking about something:
“I usually think of stuff like that when I‟m at school and when I was playing wow I usually
kept my fingers warm by pushing my fingers like if I pushed the buttons that I use in the
game. I usually do it when I‟m concentrating on something. I push my fingers in patterns
and think of what that would do in the game its sort of meditative” (Samuel, 16)
Additionally, a player reported tactile sensation of the game pad.
“When just „Cause 2‟ got released, I played it a lot for about two weeks. But when I tired
of the game, and I was sitting at my windows, four floors up, I thought „It would be so
awesome if I could [tie a] hook to that car and get to town that away‟ and felt like pressing
the „F‟ [button on the game pad] but it was like a reflex” (Milton, 19) 13
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Anti-social fantasies
Some players reported anti-social images such as violent solutions being applied to real life
contexts or fantasies related with risky behaviours. For instance:
“If your teacher is irritating, you just want to grab a gun and shoot her. I would never do
something like that. Yep, fantasy. Weird I know. It comes in a scene where she is being
tortured, not by me, but by someone else. It makes me glad”(Anton, 15)
“Sometimes I want to have things that you have in some games like for example
„Metroprime‟. There you can get guns. This I want to do in real life, to get some guns,
shoot down people. This I want to do sometimes with irritating people. If they are pretty
faraway and they have been messing with me a long time, then I want to shoot the head and
just go” (Arnold, 15)
Some players reported desensitization in relation to dangerous situations or joking about
video games with violent content.
“When I see someone fighting with fists I think „Skill in unarmed. 400 achievement [points]
earned. Someone ordered a knuckle sandwich? [Because] that‟s fun in „World of
Warcraft‟" (Omar, 15 years)
“It has happened when someone is driving, and where waiting to people to cross the road.
We can say like ‟10 points‟ meaning the sick point system in „Grand Theft Auto‟. That if we
would drive through, we would have gotten 10 points. In „Grand Theft Auto‟ you get
points/money for wrecking things and killing people. So when you kill people by driving
over them, you get money! Wonderful isn‟t it? (Jesper, 19)
One player reported fantasies about practicing a risky behaviour:
“When my brother says that I want to get a driving license, I tell him that I will drive like I
drive in „Grand Theft Auto‟. And spin around and drive on two wheels” (Noel, 16)
Automatic behaviours: One of the most invasive GTP experiences occurred when players
spontaneously and without premeditation started doing something as in the game. For
instance:
“I remembered when someone told me to dance. I think it was in school or something. I
started dancing as the chars in „World of Warcraft‟ but then I realised what I was doing
and stopped” (Linus, 19)
“When playing a lot of „Grand Theft Auto‟ I felt like I was still in the game. So I walked to
the bike and thought about taking it when I realized what I was doing” (Simon, 15)
“When I was giving a presentation I wanted to press the „shift‟ button to start the
microphone, because I had a function in the computer. But in Real Life when I was giving
the speech, I couldn‟t find the button. I was looking for my keyboard in the air but it wasn‟t
there” (Carl, 19) 14
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Discussion
Almost all of the players reported some type of GTP, but in different ways and with varying
degrees of intensity. Most of the players appeared to perceive GTP as a natural consequence
of their high engagement in video games. When their playing decreased, the GTP would
diminish or disappear. Among the GTP reported by the players, there were experiences
immediately after finishing playing, as well as experiences between periods of intensive
playing. Some GTP took place intentionally, but in some cases they appeared to have
occurred without any premeditation by the players. Here, the players experienced intrusive
thoughts, sensations, impulses, reflexes, an alteration of sensory perception, and
stereotypical visualizations of video game elements. In some extreme cases, a player may
experience automatic behaviours. Players claimed they were well aware of the difference
between the real life world and the game world, but their automatic associations caused
them, at least sometimes, to feel that they experienced something bizarre.
Different types of GTP experiences (automatic GTP versus intentional GTP) may have
different implications for the players. For this reason, it is very important to have in mind
that while automatic GTP experiences refer to GTP experiences that occurred without the
players‟ premeditation, intent and awareness, voluntary GTP is self-directed and controlled
by the players. In other words, there is a difference between dissociating and suddenly
starting to behave as a game character without awareness for short period as reported by
one player when he started to dance as his character compared to imitating or modelling
behaviours from video games as a player did when he imitated a video game character and
hid in a box to scare a friend.
Video games‟ pedagogical properties have been demonstrated in different settings (e.g.,
Squire, 2003; Coyle, Matthews, Sharry, et al., 2005; Rosser et al., 2007).,). Transfer
learning theory explains how it is possible to apply what one has learned in one situation to
a different situation (Rebello & Zollman, 2005). This occurred when players replayed
strategies practiced in the video games, as in the case of the player that packed his clothes
by turning it into a game of Tetris. In this instance, packing became funnier than before.
Another example was a player who said he applied strategies that he learned in games
(playing „Laser Dome‟) to his schoolwork.
On some occasions, players mimicked video game characters or reproduced video game
phrases for amusement. Social learning theory (Bandura, 1994) can explain the dynamic
involved in video games and learning by practicing and modelling behaviour. Furthermore,
on several occasions, the players experienced automatic thoughts where they deployed
illogical solutions using video game tools and processes for resolving real life issues.
Furthermore, some players automatically established semantic associations that „popped in
their minds‟ when, for example, real life stimuli and events took new meanings based on
video game experiences such as building -> climb, or spray -> to kill monsters. However,
these semantic associations were not the most conventional ones. For example, the word
„spray‟ may have easily been associated with painting the wall, hairspray, deodorant, or
insect repellent – but not usually associated with killing a monster as can be done in the 15
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game. These new semantic nodes do not change the understanding of real world objects but
offer an optional perception and understanding of real life objects and events that in some
cases may have important implications as occurring with the construction of social
stereotypes.
In other cases, the players applied strategic thinking like when a player started to think
strategically before acting. This type of strategic thinking was mainly associated with
playing an interactive fiction game. In this type of game the player can decide what the
character does in order to see the game sequences when the character interacts with nonplayer characters. Every decision the player takes is crucial in the unfolding of the story.
Furthermore, some players‟ experiences appeared to indicate that their visual thoughts had
been triggered by playing video games. Some participants reported picturing video game
menus in their mind to organize information in real life situations; one player stated “the
game triggered it”. Additionally, enhancement of visual spatial thinking has been employed
in the real world when players started to analyzing their environment strategically as they
did in the video games. Evidence suggested that playing action games enhanced the ability
to search visual environment for pre-specified targets, to monitor moving objects in
complex visual scenes, or to process a fast-paced stream of visual information (e.g.,
Bavelier, Pouget & Green, 2010). The participants reported engaging in real life sceneries
such as open field or high buildings evaluating the weakest and the strongest, points of
panoramic view, thinking where to snipe, hide or how to escape, as they do in the game.
Also, players found themselves paying more attention to certain details such as to ceilings,
doorways or open fields.
Other types of experiences that may have health implications were reported when players
experienced visually-related after-effects from the video game playing. Here it was possible
to distinguish four types of player experience: (i) alteration of sensory perception, (ii)
visualization of stereotypic video games elements, (iii) seeing video game elements with
open eyes situated in real life contexts, and (iv) misperception of real elements by video
game elements.
Experiencing visual GTP experiences could take forms such as visualized stereotypical
images in the back of the eyelids for relatively long periods of time (e.g., all night), or
episodically during periods of intense playing, or even experiencing motion after effects
where players (for a few seconds) perceived their environment moving as an optical illusion
as a result of motion adaptation (Kohn & Movshon, 2003). These may have different
psychological implications. Rather than seeing video game elements with their open eyes
situated in specific real life contexts, they may be better understood as having
hallucinations.
Players‟ visual GTP experiences can be classified in relation to previously identified
phenomena; phenomena where in some cases, the etiology is uncertain. Visualized
stereotypic and repetitive video game elements when players were going to sleep were
reported in an experiment that included normal and amnesic participants conducted by
Stickgold, Malia, Maguire et. al. (2000). The participants amnesic or not, reported
experiencing visualization of Tetris pieces. Typically, these experiences have been
classified 16
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as “hypnagogia, hallucinatory and quasi-hallucinatory events that [occur] in the
intermediated state between wakefulness and sleep” (Mavromatis, 1987; p.14).
Interestingly, in the cases of seeing video game elements in real life contexts such as seeing
text boxes or energy bars above people‟s heads, appear to have occurred in stressful
situations. The initiation of physiological reactions in real life may have played an
important role in this type of dissociative experiences as an escape mechanism.
Additionally, it was observed that video game content follows the players outside the game.
This was the case when players misperceived or believed that a real world stimulus looked
like a video game element. According to Williams James “part of what we perceive comes
through our sense from the object before us, another part (and it may be the larger part)
always comes out of our mind” (James, 1984: 196 cited in Mathewson, 1998:33). Intrusive
auditory experiences were also reported with one player reported experiencing „earworms‟,
where he would suddenly hear music from the game. In a previously published case study,
one player reported experiencing constant auditory imaginary triggered by a video game
soundtrack (Spence, 1993).
The players‟ perception and interpretation of the world appeared to be influenced by the
video game experiences when, as mentioned previously, real life stimuli took meanings that
were not the conventional ones, as well when some players perceived the world as
dangerous due to intrusive images or when players by their own initiative got engaged in
voluntary daydreaming. Different research studies have claimed that violent video game
playing contributes to the perception of the world as a dangerous place (Anderson, Shibuya,
Ihori, Swing, 2010; Bushman & Anderson, 2002; Kirsti, 1998).
Without doubt, the players made their own and personal elaborations about the transfer
from the video game to real life, but it was interesting to notice that different individuals
had reported similar phenomena in the same games. The content of GTP experiences
appeared to depend on the video game contents, and the controversy lies in observing what
content the players are transferring to in real life sceneries. As Gentile and colleagues
(2009) argue, if a game includes pro-social content then pro-social scripts would be primed
and rehearsed.
The personal characteristics of the individual may have influenced the presence of GTP.
The players decided to get engaged with specific video game content and video game
experiences through their own initiative. However, the players did not ask or did not expect
experiencing GTP due to their intensive gaming practices. Some participants perceived
GTP as positive, and not typically as an extraordinary event. However, in some cases,
participants expressed that they had felt scared and/or concerned due to bizarre GTP
experiences. These experiences were not considered as topics to be discussed with relatives
or friends. Some players also reported not being able to sleep because they were seeing
video game elements.
The close resemblance of video games to real life contexts triggered GTP in some players.
Early video games used more abstract forms while modern video games realistic scenes
may facilitate the replications in the real world. This occurred when some players reported
finding themselves responding to specific real life stimuli in ways instructed by the video
games. Responding in the same way to a similar stimulus is – according to classical
conditioning – 17
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called stimulus generalization. This is the tendency for the conditioned stimulus to evoke
similar responses after the response has been conditioned (e.g., Pearce, 1987). Typically,
the participants experienced GTP in periods when they were playing the game frequently or
constantly, but some players have reported that even though they did not play the game any
longer, they still experienced GTP every time they encountered real world stimuli that
triggered the associations with their previous video game experiences. While some
participants experienced only automatic thoughts, others experienced urges or impulses to
do things as in the video games.
Evidence suggests that basic associative conditioning phenomena can occur within virtual
worlds (Hamilton & Sutherland, 1999), and that stimuli in virtual environments can acquire
motivational properties that persist and modify behaviour in the real world (McCabe, et al.,
2009). According to Collins and Luftus (1975) associated links or nodes can be established
between objects, persons and events giving rise to associative priming. This effect is
believed to be of short duration, but linkages between nodes are believed to be strengthened
through repeated association (Collins, et al., 1975).
Without doubt, automatic GTP responses occurred spontaneously without anticipation by
the players. Furthermore, the duration was very short. However, the fact that players‟
reactions to certain real life stimuli (for example seeing a building and wanting to climb),
was not considered a natural response to these stimuli. Such observations raise questions
about the possibility that some players might act on these impulses and. The majority of
players are not likely to act on them, but individuals with some psychological disturbance
may perhaps do so.
Another point of controversy and that requires further discussion is the intrusive images
based on video game contents, especially the ones where players indicated being hypervigilant or paranoid in real life environments that reminded them of their video game
experiences. This is important since the emotional relevance of visual imagery has been
demonstrated by how disturbing it is for individuals who suffer from Post Traumatic Stress
Disorders (PTSDs) when they have flashbacks from traumatic experiences. Certainly, in
video games, the individual knows how to distinguish between the fantasy and the reality.
The players claimed they were well aware of the difference between the real life world and
the game world, but their automatic associations caused them, at least sometimes, to
experience something they felt was bizarre.
Evidence suggests that the brain reacts as if there was a real threat in dangerous situations
(Dill, 2009). When players transferred video game experiences to real life they were not
engaged in fantasy thought, otherwise they would react to these experiences as they really
believed that the experiences were real, even of only for a second. Holmes and Mathews
(2010) argue that mental imagery can evoke emotion. They exemplified this as: “seeing a
snake approaching rapidly activate a fear response, but also imagining a snake approaching
can activate fear, and further remembering escaping from a snake can also evoke emotions
felt at that time” (Holmes & Mathews, 2010:5). This raises questions about the emotional
distress and psychological implications that the repetitive occurrence of certain GTP 18
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experiences may provoke in some players. Some players‟ reactions triggered by the
association between real life stimuli and video game elements and experiences appears to
be similar to the ones that people with PTSDs (Breat & Ostroff, 1985), as well as
individuals with some fear that appear to be irrational such as phobias (Davey, 1992).On the
other side, repetitive tasks in video games also appear to affect players in other ways. In
some cases, automatic thoughts are accompanied by an “ideo-motor reflex” (Stock & Stock,
2004) or automatic muscular reaction due to, for instance, the “priming movement” (Kibele,
2006) of pushing buttons. Some players found themselves trying to reach for buttons on the
control in the air when something happened in real life. One of the most invasive automatic
GTP occurred when players not only experienced sensations, urges, and/or impulses, but
when they found themselves incapable of controlling their behaviour, and actually did
something without intending to do so. Even trivial routines like establishing a conversation
appear to have conditioned players to push buttons, as a few players reported that they
moved their fingers as if they were pushing the “shift” button, while they were talking
outside of the game.
Limitations: There are, of course, certain limitations in this study. Even though it was found
that GTP experiences were common among the participants in this study, it does not
necessarily say much about the incidence of GTP among all frequent video game players.
This study was a relatively small one with a restricted scope, and the findings cannot be
generalized. However, the study is probably the first descriptive study that has attempted to
explore the range of GTP experiences. Furthermore, the questions used in the interview
protocol may have influenced the experiences reported by the players and the incidence of
certain experiences. However, the semi-structured interviews were flexible enough to allow
for new and/or unexpected experiences to be reported. Moreover, the players were
continually encouraged to exemplify and provide their own spontaneous accounts about
their gaming experiences. The method used for carrying out most of the interviews was the
use of online interviews. This mirrored the natural setting that was being investigated (in
this case video game playing experiences). The online setting allowed participants to be
interviewed in a familiar medium and this created a more egalitarian communication
between the players and the interviewer (Salmons, 2010). However, the participants‟
responses, might in some cases, have been influenced by external distractions that may in
turn have affected the participant‟s engagement.
Conclusions: It would appear that success in playing video games requires various skills
such as detecting, monitoring, tracking, and intercepting moving targets (Goldstein, 1994),
and may have helped improve the players‟ cognitive skills (Greenfield, et al., 1994,
Bavelier, et al., 2010) while automatic associations may have changed players‟ perception
of the world (Anderson, et al., 2007). While based on small number of video game players,
the study shows that gaming intensely can be associated with the elicitation of automatic
thoughts, interpretations of real life sceneries, alteration of sensory perceptions, and
dissociative experiences. 19
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Interpretation of the players‟ narrations should be done carefully, as in some cases GTP
experiences (e.g., seeing video game elements in real life sceneries) appears to be similar to
symptoms of different mental conditions (e.g., schizophrenia, secondary effects of drug
abuse) but in these cases the GTP experiences are induced by previous video game
experiences and those video games‟ elements are well identified. The potential positive or
negative effects in video game playing are multi-faceted. This study cannot confirm if video
game playing really enhances strategy thinking, visual thinking and/or even aggressive
solutions to real life situations, and this requires further studies. In this study, we were only
discussing GTP effects and some of their potential implications. In this paper we were only
contextualizing video game transfer experiences in the areas of learning and health. The
psychological profile of the players were not investigated
This study was unique in that it explored players‟ experiences from a phenomenological
perspective. However, we are still in a period of adaptation to the effects of interactive
media consumption. The incidence of cases of GTP among young people demonstrates
human suggestibility, and it seems important to encourage more research in this promising
area. As noted above, almost all of the players reported some type of GTP, but in different
ways and with varying degrees of intensity.
In future studies it would be useful to collect data regarding the intensity of these
experiences, subject these data to further quantitative analyses, and identify relationships
among these variables, particularly how the “way of experience” and “intensity” are related
to cognitive, emotional, and behavioural outcomes for the participants. There is also the
question of whether GTP is something that relates to the game played or something that
relates to specific gamers. Future research should attempt to establish the relationship
between GTP and players‟ individual characteristics, as well as analyses of video game
types and GTP. This study cannot determine whether GTP is an experience all gamers is
expected to experience after playing a period of time, or whether there are some people that
have predispositions that make them vulnerable to GTP experiences. Identifying those
players more prone to experiencing GTP should be one of the main objectives of future
research.
A recurring trend suggests that intensive gaming involvement may lead to psychological,
emotional, or behavioural consequences. Therefore, it may be useful in future replications
to consider redesigning the study (with reliable and valid assessment methods, a large
random sample, and a combination of both rigorous quantitative and qualitative analyses)
with the goal of determining if intensive gaming involvement does lead to such
consequences. The results of such a study could have major implications for software
developers, parents, policy makers, mental health professionals and a host of other vested
parties.
Note: (This paper is based on data collected for the paper „Game Transfer Phenomena in
Video Game Playing: A Qualitative Interview Study‟ (Ortiz de Gortari, Aronsson, Griffiths,
[2011]). 20
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ABSTRACT
There is a long history of using videogames in a therapeutic capacity including
rehabilitation for stroke patients, people with traumatic brain injuries, burns
victims,

wheelchair

users,

Erb’s

palsy

sufferers,

children

undergoing

chemotherapy, children with muscular dystrophy, and autistic children. This
paper briefly examines a number of areas including: (i) videogames as
physiotherapy and occupational therapy, (ii) videogames as distractors in the
role of pain management, (iii) videogames and cognitive rehabilitation, (iv)
videogames and the development of social and communication skills among the
learning disabled, (v) videogames and impulsivity/attention deficit disorders, (vi)
videogames and therapeutic benefits in the elderly, (vii) videogames in
psychotherapeutic settings, (viii) videogames and health care, and (ix)
videogames and anxiety disorders. It is concluded that there has been
considerable success when games are specifically designed to address a
specific problem or to teach a certain skill. However, generalizability outside the
game-playing situation remains an important consideration.
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INTRODUCTION
The most reported effects of videogames typically report the alleged negative
consequences. These include video game addiction (e.g., Griffiths, 2008a, b;
Kuss & Griffiths, 2011), increased aggressiveness (e.g., Anderson & Bushman,
2001), and the various medical and psychosocial effects (Griffiths, 2005).
However, there are abundant references to the positive benefits of videogames
in the literature including various review papers (e.g., Griffiths, 2004; Kato, 2010;
Lawrence, 1986; Rauterberg, 2004; Wiemeyer, 2010). Despite research into the
more negative effects, for over 25 years, researchers have been using
videogames as a means of researching individuals. Video games may be useful
in therapy in different ways including:

-

Video games as a therapeutic setting: Video games allow participants to
experience novelty and challenge when engaging in fictional activities without
real life consequences (Washburn & Gulledge, 1995). For instance, through
game immersion, anxious patients can be presented with aversive stimuli via
a video game to progressively eliminate their anxiety. Adopting fictional roles
have also been used for encouraging the practice of healthy behaviors and
developing social skills (Brown, Lieberman, Germeny, Fan, Wilson, & Pasta,
1997; Lieberman, 2001). Furthermore, psychotherapy has been conducted
exclusively in video games settings (Coyle, Matthews, Sharry, et al. 2005).

-

Video games as a therapeutic or intervention tool: Playing videogames
makes it easier to achieve and maintain a person’s undivided attention for
long periods of time (Donchin, 1995). For this reason, video games can be
used as a cognitive distractor task helping patients in pain to learn relaxation
techniques and/or to achieve the relaxation and ease that can be essential
for successful experimentation. Furthermore, video games’ immersive nature
may facilitate the suspension of reality that can be used in order to access
different states of consciousness helping people regress to childhood play.

-

Video games as a measurement tool: Video games can allow measuring of
performance on a very wide variety of tasks, and they can be easily changed
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adapted, standardized and understood. Also, video games can be used to
observe individual behavior or performance and examine individual
characteristics such as self-esteem, self-concept, goal-setting, and individual
differences.

-

Video games as a motivating tool: Video games are fun and stimulating, so
they can be used to assist patients in setting goals, ensuring goal rehearsal,
providing feedback, reinforcement, and maintaining records of behavioral
change.

-

Video games as a clinical research tool: Video games can provide a large
spectrum of people’s profiles and diversity in study cases since video games’
diversity can attract participation of individuals across many demographic
boundaries (e.g., age, gender, ethnicity, educational status) (Washburn &
Gulledge, 1995); especially with the implementations of online video games
in clinical settings that may facilitate access to individuals situated in different
physical locations and/or to provide therapy to the ones that have difficulties
to attend health care services.

Research dating right back to the early 1980s has consistently shown that
playing computer games (irrespective of genre) produces increases in reaction
times, improved hand-eye co-ordination and raises players' self-esteem. What's
more, curiosity, fun and the nature of the challenge also appear to add to a
game's therapeutic potential. Commonly, videogames developed specifically for
therapeutic interventions or health care (often referred to as ‘good games’ or
‘serious games’) have been used in therapy. However, some commercial video
games have also been adapted and used for therapeutic purposes.

This paper focuses on some of the reported therapeutic benefits of videogame
playing. Some evidence suggests that important skills may be built or reinforced
by videogames. For example, spatial visualization ability (i.e., mentally, rotating
and manipulating two- and three-dimensional objects) can be improved through
videogame playing (Green & Bavelier, 2006; Subrahmanyam & Greenfield,
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1994). However, videogames were more effective for children who started out
with relatively poor skills. It was therefore suggested that videogames may be
useful in equalizing individual differences in spatial skill performance.

Many people seem surprised that videogames have been used innovatively in a
wide variety of therapeutic and medical contexts. As we shall see during the
course of this paper, "video game therapy" has been used successfully in
rehabilitation for stroke patients, people with traumatic brain injuries, burns
victims,

wheelchair

users,

Erb’s

palsy

sufferers,

children

undergoing

chemotherapy, children with muscular dystrophy, and autistic children. This
paper briefly examines a number of areas including: (i) videogames as
physiotherapy and occupational therapy, (ii) videogames as distractors in the
role of pain management, (iii) videogames and cognitive rehabilitation, (iv)
videogames and the development of social and communication skills among the
learning disabled, (v) videogames and impulsivity/attention deficit disorders, (vi)
videogames and therapeutic benefits in the elderly, (vii) videogames in
psychotherapeutic settings, (viii) videogames and health care, and (ix)
videogames and anxiety disorders.


Videogames as physiotherapy and occupational therapy

Videogames have been used as a form of physiotherapy and/or occupational
therapy in many different groups of people (e.g., those who are physically
handicapped, learning disabled, emotionally disturbed etc.). Much has been
written about how boring and repetitive exercises are if someone is attempting to
recover from or cope with a physical problem. The introduction of videogames
into this context can be of huge therapeutic benefit. As we shall see, the same
appears to be true for more complex psychological abnormalities.

Videogames have been used innovatively as a form of physiotherapy for arm
injuries (Szer, 1983), in training the movements of a 13-year old child with Erb’s
palsy (Krichevets, Sirotkina, Yevsevicheva, & Zeldin, 1994), cerebral palsy
(Huber, Rabin, Docan, Burdea, AbdelBaky, & Golomb, 2010; Hurkmans, van den
Berg-Emons, & Stam, 2010; Jannink, Van Der Wilden, Navis, Visser, Gussinklo,
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& Ijzerman, 2008; Deutsch, Borbely, Filler, Huhn, & Guarrera-Bowlby, 2008;
Weightman, Preston, Holt, Allsop, Levesley, & Bhakta, 2010), finger and hand
function (Szturm, Peters, Otto, Kapadia, & Desai, 2008), chronic severe
hemiparesis

(Housman,

Scott,

&

Reinkensmeyer,

2009),

rheumatology

(McCormack, Fitzgerald, Fitzgerald, Caulfield, O'Huiginn, & Smyth, 2009),
postural stability and balance (Fitzgerald, Trakarnratanakul, Smyth, & Caulfield,
2010), and as a form of occupational therapy to increase hand strength (King,
1993). For instance, King (1993) showed that videogames could be used in an
occupational therapy setting to increase hand strength among patients with just
three-minute “exercise” periods on computer games. Videogames have also
been used as therapeutic interventions to promote and increase arm reach in
persons with traumatic brain injury (Sietsema, Nelson, Mulder, Mervau-Scheidel,
& White, 1993). This paper reported the use of a computer game (described as
an occupationally embedded intervention) to promote and increase arm reach in
persons with traumatic brain injury. The study showed that the game produced
significantly more range of motion in all of their 20 participants. Moreover,
interactive games have been successfully used to improve balance, mobility and
gait after brain injury (Lange, Flynn, Proffitt, Chang, & Rizzo, 2010).

Therapeutic benefits have also been reported for wheelchair users, burns
victims, and muscular dystrophy sufferers. More specifically, some wheelchair
users find regular exercise programs too difficult physically or psychologically,
and many find that using standard arm crank or roller systems is monotonous.
O'Connor, Cooper, Fitzgerald, Dvorznak, Boninger, VanSickle and Glass (2000)
looked for ways that individuals with spinal cord injuries would be motivated to
exercise on a regular basis. As a consequence, they developed an interactive
videogame system (Gamewheels) that provided an interface between a portable
roller system and a computer. This system enabled wheelchair users to play
commercially available videogames and their results demonstrated improved
physical fitness in a sample of people with spinal cord injuries, spinal cord
diseases, amputations, nerve diseases, and multiple sclerosis. Most of their
participants (86%) reported that they would like a Gamewheels system for their
home.
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Adriaenssens, Eggermont, Pyck, Boeckx and Gilles (1988) reported the use of
videogame playing as an exercise program to facilitate the rehabilitation of
upper-limb burn victims (using a variety of large to smaller joysticks). This
technique not only helped overcome initial therapy resistance but also
encouraged and shaped movement of the hand wrist and elbow by providing
feedback for the desired performance while also offering a distraction from pain.
Moreover, in another study (Fung, So, Park, Ho, Shaffer, Chan, & Gomez,
2010), occupational therapists and physiotherapists advocated the use of video
game systems for burn- and nonburn patients for similar reasons. Additionally,
videogames were also used as a respiratory muscle training aid for young
patients with Duchenne Muscular Dystrophy (Vilozni, Bar-Yishay, Shapira,
Meyer, & Godfrey, 1994).

The use of videogames in almost all these differing contexts capitalizes on a
number of inter-related factors. One of the most important is the person’s
motivation to succeed. Furthermore, videogames have advantages over
traditional therapeutic methods that rely on passive, repetitive movements and
painful limb manipulation (i.e., they focus attention away from potential
discomfort).

Videogames as distractors in the role of pain management
Studies have shown that cognitive/attentional distraction may block the
perception of pain. The reasoning is that distractor tasks consume some degree
of the attentional capacity that would otherwise be devoted to pain perception.
Videogame playing offers an ideal way to analyze the role of distraction in
symptom control in pediatric patients. Redd et al. (Redd, Jacobsen, DieTrill,
Dermatis, McEvoy, & Holland, 1987) argued that the main reasons for this are
that:


Videogames are likely to engage much of a person’s individual active
attention because of the cognitive and motor activity required.
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Videogames allow the possibility to achieve sustained achievement because
of the level of difficulty (i.e., challenge) of most games during extended play.



Videogames appear to appeal most to adolescents.

Videogames have also been used in a number of studies as "distractor tasks".
For instance, one study (Phillips, 1991) reported the case of using a handheld
video game (Nintendo Game Boy) to stop an 8-year old boy picking at his face.
The child had neurodermatitis and scarring due to continual picking at his upper
lip. Previous treatments (e.g., behavior modification program with food rewards
for periods free of picking and the application of a bitter tasting product to the
child's fingers) had failed so a handheld videogame was used to keep the boy's
hands occupied. After two weeks the affected area had healed.

Another creative use of videogames has been to help increase sitting tolerance
for people with lower back pain (Butler, 1985). Furthermore, a study by Leibovici,
Magora, Cohen and Ingber (2009) reported that virtual reality immersion (VRI)
helped patients suffering from pruritus to distract them from the pain they felt.
Moreover, it decreased scratching before and after playing. Functional magnetic
resonance imaging indicated that the brain activity associated with the pain
experience was significantly reduced.

There are also a number of studies (e.g., Kato, Cole, Bradlyn, & Pollock, 2008;
Kolko & Rickard-Figueroa, 1985; Redd, et al., 1987; Reichlin, Mani, McArthur,
Harris, Rajan, & Dacso, 2011; Vasterling, Jenkins, Tope, & Burish, 1993) that
have demonstrated that videogames can provide cognitive distraction during
cancer chemotherapy in children, adolescents and adults. All these studies have
reported that distracted patients report less nausea prior to chemotherapy and
lower systolic pressure after treatment (when compared with controls). Such
distraction tasks also reduce the amount of painkillers needed. There are many
practical advantages for using videogame therapy for patients during
chemotherapy treatment. Redd at al (1987) argue that:
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Videogame playing can be easily integrated with most chemotherapy
administration procedures.



Videogames represent a more cost-effective intervention than many
traditional behavioral procedures such as hypnosis and relaxation.



Videogames can be played without medical supervision.

To date there has been no long-term follow-up to such interventions and it is
unclear whether patients eventually tire of such games. Therefore factors need
to be explored such as novelty, game preference, and relative level of challenge.
This pain management technique utilizing videogames has also been applied
successfully to children undergoing treatment for sickle cell disease (Pegelow,
1992). As mentioned in the previous section, the studies by Adriaenssens et al.
(1988) and O’Connor et al. (2000) on burns victims and wheelchair users
claimed that success was in part due to the distraction from pain.

Finally in this section it is worth noting that one report alerted doctors that
children may mistake patient-controlled analgesia (PCA) devices for videogame
consoles. Blunt, Hastie and Stephens (1998) reported the case of a seven-year
old boy with Ollier’s disease undergoing an operation whose pain was managed
via a PCA pump. On the third day following his operation the boy’s PCA usage
escalated from zero to a total of 74 demands during a four-hour period. Upon
questioning it became clear that on the night in question the boy had been
playing a videogame and he had mistakenly been pressing his PCA pump as if it
had been a videogame!


Videogames and cognitive rehabilitation

One way in which videogames have been used is as a rehabilitation aid among
various groups of people. Fisher (1986) argued that computers (including
videogames) have the potential to aid cognitive remediation. Areas that can be
helped

include

perceptual

disorders,

conceptual

thinking,

attention,

concentration, memory, spatial cognition, mental rotation, creativity computation,
visual plasticity, and difficulties with language (Achtman, Green, & Bavelier,
2008; Chandrasekharan, Mazalek, Nitsche, Chen, & Ranjan, 2010; Eow, Ali,
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Mahmud, & Baki, 2010; Leng, Ali, Mahmud, & Baki, 2010; Miller & Robertson,
2010). These ideas have been studied empirically by a number of researchers.

For instance, Larose, Gagnon, Ferland and Pepin (1989) carried out a study to
test the hypothesis that computer games may be an efficient therapeutic tool in a
cognitive rehabilitation program. Sixty participants who showed attention
difficulties with or without cerebral dysfunctions participated in a 12-hour training
program based on intensive use of a videogame. Analyses showed improvement
for the experimental group on scanning and tracking variables, notwithstanding
the nature of their particular dysfunctions. Other studies have successfully used
videogames in rehabilitation programs to improve sustained attention in patients
with craniocerebral trauma (Funk, Germann, & Buchman, 1997; Lawrence,
1986), and as a training and rehabilitation aid to cognitive and perceptual-motor
disorders in stroke patients (Broeren, Claesson, Goude, Rydmark, &
Sunnerhagen, 2008; Brown, Sugarman, Burstin, 2009;Joo, Yin, Xu, Thia, Chia,
Kuah, & He, 2010; Lynch, 1983; Yavuzer, Senel, Atay, & Stam, 2008) and other
motor deficits (Cameirao, Bermúdez i Badia, Duarte Oller, Zimmerli, &
Verschure, 2007).

Other authors have advocated the use of videogames as a cognitive
rehabilitation aid (attention, perceptual spatial abilities, reasoning, memory) to
assist patients who have had brain damage to regain lost function (Lawrence,
1986; Skilbeck, 1991). Videogames have also been used to increase spatial
visualization (Dorval & Pepin, 1986). However, more recent research by
Subrahmanyam and Greenfield (1994) has suggested that spatial skills are only
improved in those whose skills were very weak to begin with but unlikely to
improve skills for those with average or above-average spatial abilities.


Videogames and the development of social and communication skills

among the learning disabled
Videogames have also been used in comprehensive programs to help develop
social skills in children and adolescents who are severely retarded or who have
severe developmental problems like autism (Gaylord-Ross, Haring, Breen, &
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Pitts-Conway, 1984; Sedlak, Doyle, & Schloss, 1982; Tanaka, Wolf, Klaiman,
Koenig, Cockburn, Herlihy, Brown, Stahl, Kaiser, & Schultz, 2010). Case studies
such as those by Demarest (2000) are persuasive. Demarest’s account of her
own autistic seven-year old son reported that although he had serious
deficiencies in language and understanding, and social and emotional difficulties,
videogame playing was one activity he was able to excel. This was ego-boosting
for him and also had a self-calming effect. Videogames provided the visual
patterns, speed and storyline that help children’s basic skills development. Some
of the therapeutic benefits Demarest (2000) outlined were language skills,
mathematics and reading skills, and social skills.

Horn, Jones and Hamlett (1991) used videogames to train three children with
multiple handicaps (e.g., severely limited vocal speech acquisition) to make scan
and selection responses. These skills were later transferred to a communication
device. Other researchers have used videogames to help learning disabled
children in their development of spatial abilities (Masendorf, 1993), problemsolving exercises (Hollingsworth & Woodward, 1993) and mathematical ability
(Okolo, 1992a). Other researchers have offered critiques on how best to use
computer technology for improved achievement and enhanced motivation
among the learning disabled (e.g., Blechman, Rabin, & McEnroe, 1986; Okolo,
1992b)

Videogames and impulsivity/attention deficit disorders
There are now a few studies that have examined whether videogames might be
able to help in the treatment of children with impulsive and attentional difficulties.
Kappes and Thompson (1985) tried to reduce impulsivity in incarcerated
juveniles (ages 15- to 18-years) by providing either biofeedback or experience
with a videogame. Impulsivity scores improved for both conditions. Improvement
was also noted in negative self-attributions and in internal locus of control. The
authors concluded that the most likely explanation for the improvement in both
experimental conditions was the immediate feedback. Clarke and Schoech
(1994) also used videogames to help adolescents learn impulse control. A
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videogame was used for four weeks with four subjects (11-to 17-years)
diagnosed with impulse control problems. After the experimental trial, the
participants became more enthusiastic and co-operative about treatment.

Unpublished research (Wright, 2001) suggests videogames linked to brain-wave
biofeedback may help children with attention deficit disorders. Biofeedback
teaches patients to control normally involuntary body functions such as heart
rate by providing real-time monitors of those responses. With the aid of a
computer display, attention-deficit patients can learn to modulate brain waves
associated with focusing. With enough training, changes become automatic and
lead to improvements in grades, sociability, and organizational skills. Following
on from research involving pilot attentiveness during long flights, a similar
principle has been developed to help attention-deficit children stay focused by
rewarding an attentive state of mind. This has been done by linking biofeedback
to commercial videogames. In their trial, Pope and Palsson (2001; cited in
Wright, 2001) selected half a dozen Sony PlayStation games and tested 22 girls
and boys between the ages of 9 and 13 years who had attention deficit disorder.
Half the group got traditional biofeedback training and the other half played the
modified videogames. After 40 one-hour sessions, both groups showed
substantial improvements in everyday brain-wave patterns as well as in tests of
attention span, impulsiveness, and hyperactivity. Parents in both groups also
reported that their children were doing better in school. The difference between
the two groups was motivation. The video-game group showed fewer no-shows
and no dropouts. The researchers do warn that the ‘wrong kinds of videogame’
may be detrimental to children with attention disorders. For instance, ‘shoot ‘em
up’ games may have a negative effect on children who already have a tendency
toward short attention and impulsivity. They also state that the technique is an
adjunct to drug therapy and not a replacement for it.

Finally, Lim, Lee, Guan, Fung, Cheung, Teng, Zhang and Krishnan (2010) used
a brain-computer interface program to improve inattention in ten children
diagnosed with attention deficit hyperactivity disorder. They found that compared
to a control group which received no treatment, inattention symptoms had
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significantly decreased. Although these findings appear promising, the
researchers call for larger-scale studies to improve the generalizability of results.

Videogames and therapeutic benefits in the elderly
It could perhaps be argued that videogame manufacturers have done very little
to target older persons as prospective videogame users. This might be different
if they were aware that there is a growing body of evidence that videogames
may have beneficial therapeutic effects for the elderly. Given that videogame
playing involves concentration, attention, hand-eye co-ordination, memory,
decision-making, and speed reactions, the activity may be of great benefit to this
particular cohort. Researchers working in this area have postulated that the
intellectual decline which is part of the natural aging process may be slowed
(and perhaps counteracted) by getting the elderly involved as active users of
technology (Farris, Bates, Resnick, & Stabler, 1994).

For instance, a game as simple as Tetris, can engage the mind in an enjoyable
problem solving exercise. The same enjoyable pleasures that occur when any of
us master a new computer skill may have therapeutic value to both young and
old. Learning something new on the computer results in a sense of
accomplishment and satisfaction that invariably creates a feeling of wellbeing.
Technology with the aged can therefore foster greater independence and can be
put to therapeutic use. Dustman, Emmerson, Laurel and Shearer (1992) showed
that videogames could increase reaction times among the elderly after an 11week period of videogame playing

For instance, McGuire (1984; 1986) examined the effectiveness of videogames
in improving self-esteem among elderly long-term care residents. In one wing of
the institution, videogames were made available for an eight-week period.
Residents of a second wing did not have the opportunity to play them and were
used as a control group. Results showed that the videogame group exhibited
significant improvement in self-esteem. Similar results have been found by other
researchers. For instance, Goldstein, Cajko, Oosterbroek, Michielsen, van
Houten and Salverda (1997) reported that elderly (non-institutionalized) people
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increased reaction times, self-esteem, and positive sense of well-being, as a
result of playing videogames for five hours a week for five weeks. However,
there was little improvement in cognitive performance compared with controls.
Riddick, Spector and Drogin (1986) examined the impact of videogame play on
the emotional states and affiliative behavior of elderly nursing home residents.
The experimental group had an opportunity to play videogames three times per
week for up to three hours per session, over a six-week period. In comparison to
the control group, the experimental group underwent significant changes in their
arousal state and affiliative behavior.

Weisman (1983) suggested that videogames may have a role to play in meeting
clients' needs for fun and mental stimulation and in enhancing self-esteem. He
reported that moderate mental and physical impairments did not prevent 50
nursing home residents from participating in four videogames which were
especially adapted for this population. Further research by Weisman (1994) on
the institutionalized elderly found that computer and videogame use was found
to be a valuable learning and diagnostic tool. The author urged practitioners to
investigate the possibilities of using videogames in their work with the elderly.

Farris et al. (1994) suggested that older adults can benefit significantly from
ongoing education, and that computers can be valuable tools in this process.
They advocate the use of computers for long- and short-term memory
functioning memory skills. They reported a study using the videogame Memory
of Goblins. This game was developed primarily for use in the assessment of
working memory but can also be used for the training of working memory.
Conclusions were difficult to draw from this particular study, but there is evidence
to suggest that the impact of computer use among the elderly population can be
profound. Ryan (1994) also used the Memory for Goblins videogame to assess
memory skills among various groups. Preliminary results with older users
suggested they find it novel and interesting although there appeared to be little
effect on improvement of working memory.
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Hollander and Plummer (1986) reported the use of a hands-on microcomputer
experience in forty-one senior adults. Over a three-week period, videogames
served as a therapeutic and rehabilitative tool, as well as a form of social and
educational enrichment. Results indicated that thought-provoking games (Trivia
and Hangperson) held the participants’ highest level of attention, and were
perceived as exciting and stimulating. Schueren (1986) also analyzed the value
of videogames as an activity program for geriatric populations in skilled nursing
home facilities. It was concluded that videogame playing may be a successful
small group recreational activity for those residents with adequate eye-hand
coordination, vision and mental functioning. Suggestions were also proposed for
equipment adaptations to correct problems of poor visual clarity and awkward
manipulation of controls. Such findings have also been reported in more recent
studies (Gamberini, Alcaniz, Barresi, Fabregat, Prontu, & Seraglia, 2008).

Given this small but growing body of evidence, there is clearly a need for more
research on videogame use among this particular group of people. There are
many areas that need to be explored in more detail including elderly use of
technology in general, the use of computers and videogames to develop and
strengthen memory skills, intergenerational computing projects (teaming seniors
with school aged students), and the use of computers and videogames to assess
cognitive functions, etc. Many older adults may be receptive to using technology
if introduced to it in a comfortable environment. If introduced in the right way,
technology (including videogames) may become a major hobby and interest in
the lives of the elderly, and may also be of therapeutic value.

Videogames in psychotherapeutic settings
Therapists working with children have long used games in therapy and games
for therapy in sessions with their young patients (Ceranoglu, 2010a, b; Gardner,
1991). Play has been a feature in therapy since the work of Anna Freud
(1928)(1928) and Melanie Klein (1932) and has been used to promote fantasy
expression and the ventilation of feeling. The recent technological explosion has
brought a proliferation of new games which some therapists claim to be an
excellent ice-breaker and rapport builder with children in therapy and behavior
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management (e.g., Gardner, 1991; Spence, 1988). Research in the mid-1980's
had already suggested that videogames may actually facilitate co-operative
behavior and reinforcement in more educational settings (e.g., Salend &
Santora, 1985; Strein & Kochman, 1984).

Lawrence (1986) advocates that videogames can be used in the treatment of
psychological problems during therapy. In an overview, he reported that there
had been approximately two dozen efforts in the published literature to deliver
counseling or other psychological intervention services by computer. Although
not concentrating on videogames specifically, he did refer to games, computeraided instruction, biofeedback and behavior therapy. He concluded that
computers (including games) could make meaningful contributions to the
treatment of psychological problems.

Gardner (1991) claimed that the use of videogames in his psychotherapy
sessions provided common ground between himself and his child clients, and
provided excellent behavioral observation opportunities. According to Gardner
such observations allowed him to observe:


The child's repertoire of problem solving strategies



The child's ability to perceive and recall subtle cues as well as foresee
consequences of behavior and act on past consequences



Eye-hand co-ordination



The release of aggression and control



The ability to deal with appropriate methods of dealing with the joys of victory
and frustrations of defeat in a more sports oriented arena



The satisfaction of cognitive activity in the involvement of the recall of bits of
basic information



The enjoyment of mutually co-ordinating one's activities with another in the
spirit of co-operation

Gardner went on to describe four particular case studies where videogames
were used to support psychotherapy. Although other techniques were used as
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an adjunct in therapy (e.g. story telling, drawing, other games etc.), Gardner
claimed it was the videogames that were the most useful factors in the
improvement during therapy. It is Gardner's contention that clinical techniques
tend to change as a function of the trends of the times, though the goals remain
the same. Slower paced and more traditional activities like those outlined above
may lengthen the time it takes to form a therapeutic relationship as the child may
perceive the therapist not to be ‘cool’ or ‘with it’.

Spence (1988) is another advocate of the therapeutic value of videogames and
has incorporated them into his repertoire of behavior management techniques.
Spence believes that videogames can be used instrumentally to bring about
changes in a number of areas and provided case study examples for each of
these changes. These are briefly outlined below.


Development of relationships - used videogames to provide the basis to
develop a therapeutic relationship. The videogames gave an acceptable
"middle ground” for both parties to "meet" which provided an enjoyable
experience that could be shared. Relationships become close and trusting.



Motivation - used videogames as “bargaining counters" to motivate children
to do things. This simply involved negotiating with an individual for a set
period of work time or tasks in return for a set period of time playing
videogames.



Co-operative behavior - used videogames to develop social skills and cooperation in individuals by making them share a computer with peers.
Through the medium of videogames, individuals developed friendships that
fostered co-operation.



Aggressive behavior - used videogames to “take the heat out of situations”,
i.e., individuals played videogames when they were angry so that the
"damage" was inflicted on the videogames' characters rather than human
beings.



Self-esteem - used videogames as a measure of achievement to raise self
esteem. Since videogames are skill based and provide scores, they can be
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compared and provide a basis for future goals. Beating personal high scores
raised self-esteem in the individual.

As can be seen from Spence's brief summaries, the benefits outlined are similar
to those outlined by Gardner (1991). Similar techniques have also been
advocated for behavioral management of exceptional children (Buckalew &
Buckalew, 1983). Brezinka (2008) has argued that therapeutic games can help
therapists to structure therapy sessions and reports that psychotherapeutic
computer games translated into foreign languages can form a useful tool in the
treatment of migrant children. For instance, ‘Treasure Hunt’, a game based on
principles of cognitive behavior modification, was developed for eight to twelve
year old children who are in cognitive-behavioral treatment for various disorders.
Brezinka claimed reactions of children and therapists to experimental versions of
the game are positive and that serious games might prove a useful tool to
support psychotherapeutic treatment of children.

Coyle, Matthews, Sharry, et al. (2005) reported their use of the Personal
Investigator (PI), a 3D computer game specifically designed to help adolescents
overcome mental health problems such as depression and help them engage
more easily with professional mental health care services. Their model had its
theoretical foundations in play therapy and therapeutic storytelling and applied
current research on the educational use of computer gaming and interactive
narrative. The PI incorporated a goal-oriented, strength-based model of
psychotherapy

called

Solution

Focused

Therapy

(SFT).

By

engaging

adolescents, in a client-centerd way, it aimed to build stronger therapeutic
relationships between therapists and adolescents. Results of trials of PI with four
adolescents, referred to clinics for issues including anxiety and behavior
problems, attempted suicide, and social skills difficulties, were presented and
argued to be effective.

Olsen-Rando (1994) reported on the development and initial assessment of a
videogame version of the Talking, Feeling, and Doing Game. The game was
developed by Richard Gardner M.D., in order to facilitate the therapeutic process
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for those children who are inhibited, constrained, or resistive or as an alternative
therapeutic tool for children who are not characterized as resistive and thus
freely reveal information. The game provides children an opportunity to talk
about themselves in a way that is less anxiety provoking than traditional methods
of eliciting information about their underlying psychodynamics. Unfortunately this
was a descriptive account only and contained no evaluation. Similarly, Kokish
(1994) described the use of a personal computer loaded with various
videogames to aid play therapy with children. Case studies were outlined and
reference was made to the fact that learning to use the computer as a play
therapy tool was more difficult and slower than expected.

Favelle (1994) also described some therapeutic applications of computer
software and videogames in work with both individuals and groups. The
applications described were used with adolescents at a psychiatric treatment
center and involved using commercially available software and videogames. An
adventure-fantasy game and a role-playing game were described as helpful in
work with individuals. This is because the importance and utilization of fantasy in
play was expressed. A mystery computer game was presented as useful when
working with groups. The author concluded that videogames have useful
therapeutic value if applied by skilled professionals. It was suggested that further
research would result in improvements to computer-assisted therapy.

Sherer (1994) described the development and application of a computerized
therapeutic simulation game for the purpose of raising the moral level of youth in
distress. The effects of the videogame on moral development were determined
by a moral development measure. The level of moral development of a research
group (n=13) and a control group (n=14) were measured before and after
exposure to the therapeutic videogame. A total of five indices of moral
development were used. Two of these, Moral stage and Punishment revealed a
positive effect on the participants.

There is some research suggesting that videogames can be useful when
evaluating schizophrenics in their attitudes and responses (Samoilovich,
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Riccitelli, Scheil, & Siedi, 1992). To do this, Samoilovich et al. (1992)
investigated the initial attitude of ten chronic, defected schizophrenic patients to
a computer videogame session. Six of them enjoyed the experience and wanted
to repeat it. Cooperation and performance were compared by means of
videogames and a standard psychometric test (WAIS). Videogame performance
correlated with the execution test IQ more than with the verbal test IQ. The
authors also claimed that videogames can be used for psychological testing,
motivation and reward, and can be used to evaluate psychomotor activity.

It has also been suggested that some psychiatric patients who are socially
undisciplined may be reachable with computers and videogames (Matthews, De
Santi, Callahan, Koblenz-Sulcov, & Werden, 1987). Studies were reported that
explored the usefulness of computers with chronic psychiatric patients. In one
study, videogames were made available to patients and one half showed an
active interest. The second study showed a neutral relationship between
patients' social communication skills and their involvement with videogames.
Thus, some patients who were socially intractable may be reachable with
computers. It was argued that the computer can be used effectively to automate
many tasks normally undertaken by clinicians and that the computer may have
special advantages over the clinician for some purposes.

Videogames and health care
In randomized clinical trials, it has been reported that children and adolescents
improved their self-care and significantly reduced their use of emergency clinical
services after playing health education and disease management videogames
(Brown, Lieberman, Germeny, et al, 1997; Lieberman, 2001). Three games have
been investigated. Bronkie the Bronchiasaurus for asthma self-management;
Packy & Marlon for diabetes self-management; and Rex Ronan for smoking
prevention. In these interactive videogames, children and adolescents assume
the role of a main character who also has their chronic condition or is battling the
effects of smoking and nicotine addiction. Children who used them for one week
(smoking prevention) to 6 months (diabetes self-care) increased their resolve not
to smoke, markedly improved their ability to manage their asthma or diabetes,
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and reduced by as much as 77 percent, on average, their urgent or emergency
care visits related to their illness.
Electronic games have also been used to enhance adolescents’ perceived selfefficacy in HIV/AIDS prevention programs (Cahill, 1994; Thomas, Cahill, &
Santilli, 1997). Using a time travel adventure videogame format, information and
opportunities for practice discussing prevention practices were provided to high
risk adolescents. Videogame playing resulted in significant gains in factual
information about safe sex practices, and in the participants’ perceptions of their
ability to successfully negotiate and implement such practices with a potential
partner.

Videogames and simulations have been used extensively in a comprehensive
health promotion for adolescents. For instance, Bosworth (1994) used these
strategies to attract adolescents to BARN (Body Awareness Resource Network),
as well as helping to hold interest. In each of the six topic areas (AIDS, Alcohol
and Other Drugs, Body Management, Human Sexuality, Smoking and Stress
Management) videogame quizzes challenged users to test their knowledge on a
topic. Simulations challenged users to apply health information in hypothetical
situations. Videogames were a more important factor in the selection of BARN
for younger users than for older users. BARN game users were not more likely
than non-game users to be users of other computer or videogames, nor did
game users engage in more risk taking behaviors (e.g., alcohol and other drugs)
than non-game users. Similar types of health promotion videogames have been
used successfully for cystic fibrosis (Davis, Quittner, Stack, & Young, 2004).
drug use (Oakley, 1994), alcohol (Resnick, 1994a), marijuana (Henningson,
Gold, & Duncan, 1986), sexual behavior (Starn & Paperny, 1990), life choices
(Thomas, 1994), and anti-social behavior (Resnick, 1994b). One of the major
problems with this area is that reported positive effects from videogames in a
health promotion context is that almost all of the videogames evaluated were
specially designed rather than those that were already commercially available.
This does raise questions about the utility of generally commercial games in
helping health promotion activities.
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Finally, Murphy, Carson, Neal, Baylis, Donley and Yeater (2009) reported that
music and rhythm video games (usually referred to as ‘exergaming’) used with
overweight children have a positive effect. Dance Dance Revolution (DDR), a
game that requires players to move their feet in co-ordination with arrows
scrolling across the screen was used in the study with 35 overweight children
.The results showed that after 12 weeks of playing, the children improved their
flow-mediated dilation, aerobics fitness, and mean arterial pressure without
changes in inflammatory markers or nitric oxide production. However, a review
by Daley (2009) stressed caution on this topic and asserted that active gaming
was no substitute for real sports and activities. She also stressed the need for
high-quality randomized, controlled trials to evaluate the effectiveness and
sustainability of active gaming.

Videogames and anxiety disorders
Therapeutic uses of video games to reduce stress, anxiety, and specific anxiety
disorders have taken place in different ways. Potential benefits of video game
playing have been reported as a way of reducing preoperative anxiety among
children (Patel, et al., 2006). There is also evidence which suggests that playing
puzzle games, specifically the game Tetris, can mitigate flashbacks of traumatic
experiences. A laboratory study where people first watched a film with scenes of
real injury and death trauma followed by a session of playing the game Tetris,
found reduction in flashback memory about traumatic content of the film
(Holmes, James, Coode-Bate, & Deeprose, 2009). The researchers suggested
that playing Tetris may be useful in the treatment of Post-Traumatic Stress
Disorder.

There is also evidence suggesting that video game playing by military personnel
has a protective mechanism versus nightmares (Gackenbach, Ellerman, & Hall,
2011). However, it seems that the therapeutic effects of video games depends
largely on what context, with what intensity and who is playing. In a qualitative
study done by Ortiz, Aronsson and Griffiths (2011), high frequency players
reported disturbing, intrusive and stereotypical after images after playing games
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like Tetris. Also, in an experimental study with normal and amnesic volunteers
playing Tetris, the participants experienced visual images from the game at
sleep onset (Stickgold, Malia, Maguire, Roddenberry, & O’Connor, 2000).

Video games have also been used, not only in a palliative context but also as a
more structured form of therapy via the use of simulation video games for the
treatment of clinical disorders. Specifically, virtual reality exposure therapy
(VRET) has been applied to target anxiety disorders. It has been efficiently used
in the treatment of acrophobia (Krijn, Emmelkamp, Biemond, de Ligny,
Schuemie, & van der Mast, 2004a), claustrophobia (Botella, Banos, Villa,
Perpina, & Garcia-Palacios, 2000), panic disorder with agoraphobia (Vincelli,
Anolli, Bouchard, Wiederhold, Zurloni, & Riva, 2003), fear of flying (Rothbaum,
Hodges, Smith, Lee, & Price, 2000), driving phobia (Wald & Taylor, 2000), spider
phobia (Garcia-Palacios, Hoffman, Carlin, Furness, & Botella, 2002), and posttraumatic stress disorder (; Rothbaum, Hodges, Ready, Graap, & Alarcon, 2001;
Wiederhold & Wiederhold, 2010).

In VRET, therapy does not take place in vivo, but via a virtual game-like
simulation. VRET can be delineated as an intermediary between in vivo and
imaginal cognitive behavioral therapy (CBT). In VRET, virtual environments
(VEs) are made use of, by means of which anxiety-provoking situations are not
merely imagined, but virtually reconstructed. In fact, reality is reconstructed in
such a way so as to make the patient feel present in the VE (Krijn, Emmelkamp,
Olafsson, & Biemond, 2004b). Presence, in this respect, can be defined as a
“psychological state or subjective perception in which even though part of
or all of an individual’s current experience is generated by and/or filtered
through human-made technology, part or all of the individual’s perception
fails to accurately acknowledge the role of the technology in the
experience” (International Society for Presence Research, 2000).

Therefore, even though the experience in VRET is entirely mediated, it feels as if
it was real for the patient. They immerse in the VE so that the experience
becomes seemingly de-mediated.
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There are two ways in which a virtual experience can be created. On the one
hand, there is the possibility to use a head-mounted display (HMD), a technical
apparatus attached to the patient’s head, which consists of glasses and
speakers. The VE will be projected inside the glasses. Attached sensors are
connected to a computer. The patient can follow the movements of the virtual
scenery by means of moving his head. His experience is closely monitored by
the therapist, who views the VE which the patient is confronted with on his own
computer screen (Krijn, et al., 2004b)
The second technological equipment that can be used is the computer automatic
virtual environment (CAVE). It allows for the synchronous attendance of both,
the patient and the therapist, who experience the VE in a four-to-six sides
cubicle, which projects the virtual scenario. Utilizing an electromagnetic tracking
system, the CAVE enables the patient to move freely in the VE (Krijn, et al.,
2004b). As such, the CAVE offers the option for a more immersive experience in
such a way that the patient is entirely surrounded by the VE.

VRET works by exposing the patient to threat-provoking situations, while the
level of threat is increased gradually. To describe but one instance of a therapy
session, Roy, Klinger, Légeron, Lauer, Chemin and Nugues (2003) made use of
a particular VRET, in which they created four treatment environments associated
with real social situations that provoke fear in social phobics, namely
performance, intimacy, scrutiny and assertiveness environments, respectively.
Using the most common instance in which anxiety would be provoked, namely
the performance situation, the patient was asked to speak in public. This was
achieved through the VE, which reconstructed a meeting room, in which seven
people were present. The patient was asked to take a seat, introduce himself
and present a project. For the patient, this situation provoked anxiety since he
saw himself confronted with strangers, whom he was asked to interact with
publicly. In fact, he was directly exposed to his fear. By means of repetition of the
treatment, that was gradually modified to provoke more fear (e.g., the number of
persons in the audience was increased), the patient learned to cope with his
fears and the anxietal response diminished. In this particular study, patients drew
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attention to the fact that they experienced the situation in a way comparable to in
vivo procedures (Roy, et al., 2003).

In fact, in another study the fear-provoking quality of VEs for patients suffering
from fear of public speaking as compared to a non-phobic control group has
been proven. The fear response in the experimental group was provoked when
the participants were asked to hold a speech in front of a virtual audience,
whereas this scenario instigated lessened degrees of anxiety in the control group
as measured by questionnaires quantifying levels of anxiety and heart rate. This
result leads to the conclusion that in fact, the study participants experienced
presence during the experimental conditions, which testifies to the real
effectiveness of the treatment (Slater, Pertaub, Barker, & Clark, 2006).

The meta-analysis of VRETs for anxiety disorders conducted by Powers and
Emmelkamp (2008), in which they compared thirteen studies, offers highly
positive results with regards to the efficacy and efficiency of VRET for treating
anxiety disorders. The measures of between-group effect sizes (measured by
Cohen’s d) comparing the effects of VRET treatment for specific phobias, social
phobia, PTSD and panic disorder to control conditions (Cohen’s d: 1.1) and/or in
vivo therapies (Cohen’s d: 0.35) revealed that VRET is highly efficient in treating
anxiety disorders and even outperforms the golden standard of therapy, in vivo
procedures, in efficacy (Powers & Emmelkamp, 2008).

Overall, there appear a number of advantages involved in making use of VRET
for the purpose of treating anxiety disorders. First, the therapist has complete
control over the therapy. Therapists not only monitor the therapy, but they also
ensure that the patient is gradually exposed to his or her individual anxieties.
Second, VRET is entirely private and confidential and it includes low risk of the
patient to be embarrassed in front of others. Patients receive therapy by
themselves and do not have to interact with other patients seeking help.
Moreover, he does not have to fear their disapproval, as is the case with group
CBT. Therefore, VRET is very appealing to patients. This might seem a
hindrance at first sight because a therapist would want to expose the patient to
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their feared situation. However, this takes place in VRET by means of the virtual
environment which functions as a realistic simulation of the real world.

Third, the anxietal response is provoked easily, for the VE is constructed so as to
expose the patient directly to the fearful situations. Fourth, there are certain
economic considerations involved as well. Administering VRET to a patient
requires relatively low costs. Still, instruments such as the HMD and especially
the CAVE as well as the development of effective software involve significant
costs. A second drawback is the fact that VRET is a new therapy and thus both
researchers as well as therapists are rather unacquainted with it heretofore
(Bush, 2008). Still, the problem of high costs of the technological equipment can
be overcome.

Tichon and Banks (2006) found that both, 150-degree screens (semi-immersive
interfaces) as well as regular desktop PCs incorporating VEs designed to treat
schizophrenia can provide patients with a sense of presence. In their study, this
was measured by a presence questionnaire (PQ), which asked for causal factors
of the experience of presence, such as control, distraction, sensory and realism
factors, as well as an introspective group presence questionnaire (IPQ), by
means of which individual presence experiences were recorded. In both
conditions, the experience of being present in the VE was reported by the
study’s

participants

(Tichon

&

Banks,

2006).

Consequently,

high-end

technological devices, such as the HMD and CAVE do not necessarily have to
be included in VRET in order to produce experiences of presence. Nevertheless,
current scientific knowledge is in need for a controlled study that compares
VRET utilizing HMD and CAVE with one another as well as with more costefficient technological devices, such as regular desktop PCs. The utilization of
the latter is in fact an appealing idea not only because it saves costs, but also
because the computer has become a popular and familiar device for most
people nowadays. Today, the computer cannot be assumed away of everyday
life. Therefore, VRET including computers could very soon gain significant
popularity among the patient population.
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FUTURE RESEARCH DIRECTIONS
Clearly there are lots of areas for future research and development in this area
as most of the field is disparate in terms of positive therapeutic consequences.
There is also a need to closely examine the factors that facilitate therapeutic
benefits in the first place. This is because benefits (such as educational learning)
depend on other factors than the nature of the videogame itself. For instance,
psychologists have shown that working in-group co-operatively can speed up the
time taken to do problem-solving tasks but it can also slow down the speed when
the tasks are done competitively. Also, psychologists have found that girls who
do problem-solving tasks together with other girls tend to co-operate whereas
boys compete against each other. For those videogames reliant on strategy and
problem solving, such findings may have implications for therapeutic potential.

One unexplored area in videogame research is people's attitudes towards
playing. How a person thinks about a particular game - or videogame playing in
general - may actually affect the therapeutic value. For instance, it could be
speculated that when it comes to videogames there are three different types of
people. The first are the technophobes who think that videogames are (literally)
a complete waste of time and want nothing to do with them whatsoever. They
would probably take every opportunity to be critical about them on a matter of
principle and therefore gain little therapeutically. The second are the technosceptics who use and enjoy the technology but are not convinced that it is a vital
therapeutic tool although there may be some therapeutic uses in some
circumstances. The third are the techno-romantics who raise people’s
expectations about the capabilities and potential of computer games, and who
sing their praises at every available opportunity. It is these individuals who may
benefit most therapeutically from videogames.

The use of commercial video games in therapy may be controversial since these
games were not created for therapeutic purposes and lack the carefully
standardized conditions of therapeutic games. However, it appears important to
investigate their uses in therapy as some current video games allow the
personalization of the video games’ settings and contents such as modifying the
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character appearance, and even integration of real life elements into the game.
This may provide new avenues for clinicians to explore the therapeutic use of
video games at a low-cost compared to specialized and expensive video games
platforms.

Also, control devices in some of the latest video games offer new possibilities to
explore video games’ physiotherapeutic qualities since some control devices
require physical challenge. For example, the use of motion sensing controls that
track acceleration and movement allows users to operate the video games by
pointing at the screen that is different from gamepads based only on pushing
buttons. It is also possible to use peripheral platforms where players stand while
playing, controlling the game with body movements such as the Wii balance
board, or (perhaps even better) to use video games for treatment of patients
incapable of using video game controls via natural user interfaces where
gestures, movements and spoken commands can be used to control the game.
Moreover, haptic technology provides tactile feedback with vibration enhancing
video game playing experiences that may result positively in the treatment of
certain patients. Lastly, the advance in artificial intelligence (through the use of
more receptive video game characters that simulate understanding and respond
to players’ behaviors) may facilitate the use of video game characters as
companions. This may be of therapeutic help to specific sub-groups (e.g.,
autistic children or those with learning difficulties).

CONCLUSION
It is clear from the preceding overview that in the right context, videogames can
have a positive therapeutic benefit to a large range of different sub-groups.
Videogames have been shown to help children undergoing chemotherapy,
children undergoing psychotherapy, children with particular emotional and
behavioral problems (ADD, impulsivity, autism), individuals with medical and
health problems (such as Erb’s palsy, muscular dystrophy, burns, strokes,
movement impaired), patients suffering from a variety of anxiety disorders, and
groups such as the elderly. In terms of videogames being distractor tasks, it
seems likely that the effects can be attributed to most commercially available
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videogames. However, as with the literature on videogames aiding health
promotion, one of the major problems is that reported positive effects in some of
these other instances were from specially designed videogames rather than
those that were already commercially available. It is therefore hard to evaluate
the therapeutic value of videogames as a whole. As with research into the more
negative effects, it may well be the case that some videogames are particularly
beneficial whereas others have little or no therapeutic benefit whatsoever. What
is clear from the empirical literature is that the negative consequences of
videogame playing almost always involve people who are excessive users. It is
probably fair to say that therapeutic benefits (including such things as selfesteem) can be gained from moderate videogame playing.

Videogames do seem to have great positive therapeutic potential in addition to
their entertainment value. Many positive applications in education and health
care have been developed. There has been considerable success when games
are specifically designed to address a specific problem or to teach a certain skill.
However, generalizability outside the game-playing situation remains an
important consideration.
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The use of computer game technology in the treatment of addiction
Abstract
Alcohol and drug misuse damages wider society and the lives of individuals. Addiction
treatment services often have low engagement and high relapse rates. This paper
explores the use of virtual reality (VR) based video games to assist in the development
of coping skills and reducing cravings.
We describe the evidence of the effectiveness of games in changing behaviour and the
user-led development process we are following. Currently we have three scenes with
interactive triggers and characters. Their aim is to engage those who are unwilling to
engage in face-to-face services by offering a new means of learning and practising skills.
We report the findings of preliminary focus groups that have been both evaluating and
guiding the development. We conclude with a discussion on the projects direction and
the potential for game-based rehabilitation in the field of addiction and behaviour
change.
Keywords





Addiction
Virtual reality
Exposure therapy
User-led development

The use of computer game technology in the treatment of addiction
Introduction
Computer games are frequently stereotyped as addictive and a cause of negative
behaviours. Contrary to this perception computer game-based systems could offer an
innovative new pathway for encouraging positive behaviour change in those with
addictions.
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The UK government estimates 320,000 people misuse heroin and crack cocaine in the
UK. Over 46% of this group do not engage with any support (HM Government, 2010);
this represents approximately 150,000 people in the UK. Alcohol misuse is also a large
problem both in the UK and internationally, with an estimated 1.6 million people in
England alcohol dependent (Department of Work and Pensions, 2010). Of this group,
94% are not engaged in treatment for their alcohol misuse (Ward, 2010). This leads to
negative economic, social and health impacts. Even when people do engage in
treatment services there’s a high rate of relapse. In the U.S., the National Institute on
Drug Abuse estimates a relapse rate of 40% to 60% (NIDA, 2009). All of this has a large
effect on the wider society in terms of cost, the impact on public health and the criminal
justice system, and losses to productivity within the workplace. These long-term costs
can mount, with estimates placing the annual cost of drug and alcohol misuse in the UK
between £20 billion and £55 billion (NICE, 2010).

Despite these significant costs associated with untreated problematic drug and alcohol
use, the current financial climate has led to government spending cuts in the shortterm, increasing the pressure on services to provide more with fewer resources.
Alongside this, patient choice is coming to the fore in health policy with the
personalisation agenda (HM Government, 2007) where the expectation is that patients
will have more choice in their course of treatment.

New technology could play a key role in the provision of services that reach more
people and provide more choice without incurring high costs. This paper reports on a
project to exploit the potential of technology to provide new approaches and more
flexibility in the treatment of addictions. We then focus on one of the ideas currently in

245

development as part of the project, an interactive product using game-like technology
to provide training in coping skills.

Background
The journey from addiction to recovery is often represented as a cycle (Prochaska and
DiClemente, 1984) with several distinct stages:



pre-contemplation, where someone has no knowledge of their negative
behaviour



contemplation, when they start to consider change



planning and action, when they focus on making a positive change to behaviour



maintenance, where behaviour change is sustained



relapse, with the person returning to the problematic behaviour before
restarting the cycle

It’s recognised that people can go around the cycle up to three times before change is
maintained in the long-term. It’s important to understand this process in order to
identify the areas in which technology can be used.

The most common method for the treatment of addiction, both face-to-face and by etherapy, is Cognitive Behavioural Therapy (CBT). CBT uses a systematic, goalorientated approach to treating problems. This is most commonly delivered as a
structured programme, with each session focusing on a specific area or skill. CBT has
been used as the basis for many e-therapy websites and has been found to be effective
in providing positive treatment outcomes particularly when paired with face to face
support. One such study found the computerised system achieved similar results to
existing face-to-face approaches using an eighth of the staff time (Marks et al, 2003).
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Another approach that is frequently computerised is the use of brief interventions
(Moyer and Finney, 2004), short opportunistic sessions aimed at identifying and
engaging someone about their problematic substance use. These are usually delivered
by non-specialists with the aim of getting people to consider changing their drinking
habits or seeking support elsewhere. There have been a number of developments
around the computerisation of the brief intervention process primarily around simple
desktop computer and online interventions (Bewick et al, 2010 and Butler et al, 2003).
These have been as efficient as interventions delivered by trained staff in identifying
individuals who may be at heightened risk of substance misuse without the use of staff
time, thus allowing a greater number of patients to be engaged at lower cost.

Exposure therapy is a process in which the patient is exposed to situations to provoke a
reaction relating to the disorder for which they are in treatment. This enables the
therapist to help the service user identify triggers for the problematic behaviour and
take alternative actions. Studies (Staiger, Greenley and Wallace, 1999 and Martin,
LaRowe and Malcolm, 2010) have found exposure therapy in the real world as effective
as other treatments for addiction but highlights issues around practicality and costs.
Conklin and Tiffany (2002) draw attention to findings in animal behaviour studies
which show that exposure therapy for addiction must take place in multiple locations.
Therefore virtual exposure therapy could be more practical because a large number of
virtual locations can be visited at low cost without spending large amounts of time and
without exposing the service user to a potentially risky, uncontrolled environment. A
study of triggers (Ramo and Brown, 2008) showed that many people, especially within
younger demographics, classed their main triggers as external objects or peer pressure.
This suggests that a large number of people will be affected by triggers that can easily
be made the focus of virtual reality (VR) exposure therapy.
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Compared with addiction, other applications of VR exposure therapy have been more
widely researched. These include phobias and Post Traumatic Stress Disorder (PTSD).
With real world exposure therapy the need for the therapy to take place outside the
safety of the therapist’s office leads to issues around service user confidentiality,
expense and lack of practitioner control over the environment, all of which can be
addressed by using virtual treatments. A comparison of virtual exposure versus real
world exposure to heights (Emmelkamp et al, 2002) compared exposure in real
locations and their virtual equivalents and showed that VR exposure therapy was as
effective as real world exposure therapy in reducing self reported fear of heights and in
reducing avoidance of heights. The study gives credence to the use of VR exposure
therapy. A similar study of VR exposure therapy for PTSD (Difede et al, 2007) gave
encouraging results for the use of graded exposure in VR, particularly for those who
had been given other treatments unsuccessfully.

Several studies have trialled simulations aimed at addiction, with positive indications
of their potential. One study showed the effects of virtual smoking triggers (Bordnick et
al, 2004) on craving for nicotine-using individuals. The study exposed participants to a
virtual environment featuring two neutral and two smoking-related scenes. The results
from these showed that, from the first neutral scene, the self reported craving level rose
118% on average when exposed to the first smoking scene. The craving dropped off
after exposure to the last neutral scene, yet still remained heightened. This shows
virtual cues cause craving and hence have potential applications to therapeutic
exposure therapy as this craving can be used to help people prepare for real world
craving. Studies (Bordnick et al, 2008 and Saladin et al, 2006) have shown similar
findings for alcohol and cocaine and also showed greater craving in situations where
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the use of drugs or alcohol was presented positively, when compared to situations in
which the negative outcomes of use were shown.

Exposure therapy is not the only potential avenue for exploiting VR technology in
treatment, as one study into the therapeutic value of crushing virtual cigarettes shows
(Girard et al, 2009). Participants were assigned to either a virtual environment where
they found and crushed cigarettes, or to a neutral control environment. It was found
that those in the control group had a higher drop-out rate from the programme and less
reduction in tobacco use. The authors suggest that this may show that the experimental
group was more involved, had a higher level of motivation and reinforcement due to
the crushing of cigarettes, which conditioned them to feel negatively about them, or
had learnt to associate feelings of immediate success with the removal of cigarettes
from their environment.

Video game technology was used by Gamberini et al (2009) in a game to engage young
people about drug-related issues. The game’s narrative is set in a cartoon night club
and allows the user to direct the actions of their character, showing the consequences of
their actions alongside a supply of relevant information on topics such as the
characteristics of various drugs. A survey of users found that the game was well
received and was considered to be a reliable source of information; however there were
issues around the lack of customisation available. No information was recorded on the
user’s craving or willingness to take drugs.

In “the warriors’ journey” (Morie, Haynes and Chance, 2011) narrative therapy (the
exploration of issues and events in one’s life through story telling) is used to help
returning soldiers deal with any anxieties or difficulties arising from their return to
civilian life. The paper presents a second life based system which engages a user
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through the story of a Native American warrior to establish the recurring themes
throughout different forms of military service, and the associated stresses. The user is
then able to engage in discussion with an automated avatar representing the Native
American warrior portrayed in the story and then engage in building their own
narrative to reflect their experiences. This is intended to encourage a sense of self
esteem, a feeling of control and provide a gateway to restructuring their life narrative
and the achievement of a more positive outlook on life. The system is still at an early
stage of development with work still be done on adding more pre-made stories to
enable users to develop and display their own stories. So far the project has received
positive feedback from small groups of returning veterans.

In other areas of mental health, treatment games have been based on teaching skills.
Coyle, Doherty and Sharry (2009) investigated how to engage adolescents with mental
health services. The paper lays out the development of a game that teaches Solution
Focused Therapy (SFT) skills. The game was designed to facilitate engagement with
mental health workers within sessions. Each in-game character is intended to convey a
specific learning objective to the user, for example goal setting and coping and other
areas of SFT. The game is played by the patient whilst the therapist oversees their
progress and engages them in conversation around subjects that are brought up. The
paper shows promise for the system, with clinicians feeling it was helpful or very
helpful in nineteen out of twenty two cases.

Reach-out central (Burns et al, 2007) works within a similar area. The game aims to
engage teenagers (especially males) around mental health issues as they are a group
that has a high number of mental health issues, yet low engagement rates. Their game
is available online and gives users the chance to explore a virtual town, engage with the
characters and become involved in a series of storylines relating to common problems
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and issues facing teenagers. The game, backed by a media campaign, was successful in
engaging users into the site. It had limited impact on male users but did have a
significant impact on female users. The paper hypothesises this is due to the fact that
the groups giving feedback were predominantly female causing a lower effect size in
male participants. The investigators’ drew on user feedback (Shandley et al, 2010) to
highlight some lessons on how to adequately create this sort of product. These included
the need to engage users quickly by providing early goals and direction, the need to
offer a level of personalisation to make it easier to focus on the issues and situations
most relevant to them, and the need for the problems facing the user to not have a clear
“right” answer.

Current project
Aims
Our broad aim is to develop an interactive product that can be used within existing
drug and alcohol services to provide more options for engaging and treating
people around their substance misuse. The focus of this paper is a VR game
that aims to teach coping skills and provide aspects of exposure therapy to
reduce the triggers related to craving.

Participant recruitment
In order to assess the potential uses of technology in treatment, service users already
engaged with treatment were recruited to be part of the consultation on the content and
delivery of the project. Potential participants were identified by treatment workers and
were asked if they wished to give feedback and take part in the development process.
Additionally, service users who attend existing service user involvement groups were
given information about the project and asked for feedback. The voluntary nature of
involvement in the project has introduced a self-selection bias and it’s fair to assume
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that those involved so far have higher than average levels of engagement and
motivation. Hence, whilst we recognise trials that provide randomised control
conditions will be needed to draw more robust conclusions on a finished intervention,
the input of service users at this early stage provides a useful foundation for
development.

Initial consultations
Initial user consultations took place with three groups of service users across existing
service user groups. These consultations assessed general willingness to accept
technology, and weaknesses within current services based upon service users’ past
experiences. This discussion first focused on the users’ contact with services:



what caused them to contact services?



why did they wait until that particular time to engage with services?



what obstacles did they have to overcome?



what issues arose whilst they were engaged with services?

The outcome of the discussion was a list of issues that prevent engagement with
services and prevented successful completion of treatment. This list was then used as
the basis for a discussion with service users on what would have helped them
personally overcome these issues. Whilst the participants were made aware of the
objective to create a technology-based solution, they were asked not to focus
specifically on technology so that the responses would cover a range of potential
solutions. Finally a general discussion was held about the service users’ current use of
technology and any ways the solutions suggested could be computerised or enhanced
through technology. Throughout the session a researcher took notes to record the main
ideas and suggestions put forward during the session. The project team later compiled
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a shortlist of the most promising ideas, evaluating them against service user reaction,
development costs, running costs, staff time needed, potential risks, the impact it could
have and the audience it could reach. The next stage of development involved creating
prototypes from the ideas shortlisted into initial working prototypes. This paper
focuses on one of these ideas; using game-like technology for training and exposure
therapy.

This idea came about to address issues raised relating to exposure to social situations
and places linked with past behaviours and their association with relapse and stress.
Similarly, issues were identified on how to deal with people who did not know about
their efforts to change, and the interpersonal stresses and relationship problems that
caused additional stress. The techniques service users used for overcoming these issues
centred on practising coping skills in advance, running through role plays and
visualising consequences. Being able to explore different approaches to situations and
practise skills before coming across them in real life was considered beneficial. We
matched the suggested techniques to potential mediums of delivery. The techniques for
overcoming these situations seemed best matched to delivery via a simulation or game
incorporating elements of virtual exposure therapy alongside elements of CBT. This
game is presented as a first person game in which a user explores an environment by
walking. The user can also interact with objects, situations and events within the
environment. Options will also be included within the game to use it as a more
immersive experience through the use of VR technology such as Head Mounted
Displays (HMDs).

Content generation
To develop appropriate content, we held consultations with seven service users on a
one-to-one basis and with 16 services users across three group meetings. In total 14
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alcohol service users and nine drug service users were engaged in the process.
Participants in one-to-one consultations were told about the overall aims of the project,
and the development process was explained. After this they engaged in a semistructured interview about their personal triggers and recent occasions when they had
relapsed. Notes were taken throughout by the interviewer.

The group sessions began with an introduction giving an explanation of the project
aims, what was to be covered in the session and how this would assist with the project.
A group discussion was then held about triggers participants have experienced. Service
users then described their personal triggers in more detail, listing them or focusing on
one specific incident. The group discussion was followed by a period of time for
participants to work individually. Participants produced a range of feedback including
written descriptions of their experiences and storyboards describing situations that
have led them to relapse. The session concluded with a group discussion around the
points that had been raised and which triggers were felt to be the most common.
Throughout the session, feedback was recorded in written form by the interviewer and
all materials produced by the service users retained. The materials from both the
groups and individual interviews were then analysed for any reoccurring themes. This
highlighted several common triggers for our service users (these are briefly outlined in
table 1). These scenes and elements were then discussed in more detail with
participants in order to get more details and to storyboard potential outcomes and
content of environments.

<Insert table 1 here>

Iterative development
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The scenes and elements identified from the service user consultations formed the
basis of iterative development of the game, with repeated cycles of consultation with
potential end users followed by implementation of their suggestions and feedback,
followed by reassessment by the user groups.

First iteration
We are consulting service users on their thoughts on the state of the development and
what they see as the priorities for future development. This will then be used to direct
the developmental priorities of the product, highlighting the highest priority areas for
future development and the exploration of alternative methods for interaction and
delivery of the product. Feedback has been gathered through small focus groups and
several one-to-one semi structured interviews. Comments were noted and feedback
analysed to identify emerging and reoccurring themes, classifying comments to the
appropriate theme.

The initial model of the product was created using a rapid VR development tool,
NeuroVR, which allowed it to be viewed through an e-Magin z800 HMD. The initial
environment comprised two separate scenes:



a domestic scene with drug and alcohol cues



a street scene with phone boxes, alcohol advertisements and discarded beer
cans and a bar with associated products accessible from the street

The first prototype scenes featured simple static elements that the user could explore
using a combination of moving their character with a game pad and looking around the
scene with head movements, with several triggers and cues for craving. The primary
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aim of these scenes was to ensure that users were comfortable using the product and
that the basic elements were in place to allow additional content to be built.

These scenes were viewed by six service users. Five then interacted with the scene on a
HMD for ten minutes and had the opportunity to ask questions on the direction of
development and give their feedback on the product. One service user viewed the scene
through a desktop display. The service users were then asked follow-up questions and
given time for less structured generalised feedback. The questions asked included ‘How
comfortable did you feel using the product?’, ‘How could the current scenes be
improved and made more realistic?’, ‘What other elements should be included?’ and
‘What forms of feedback or training sections should be included within the
development?’. Responses were recorded in note form by the interviewer and then
analysed for recurring themes. The reaction was generally positive in regard to its
potential to allow better preparation and practicing of coping skills, although there
were some reservations about the level of adaptability to meet individual user’s
experiences, the level of realism within the product and challenges in making the
product widely available because of the need for equipment and staff involvement. The
most commonly identified areas for future development were the addition of animated
characters and greater levels of interactivity.

Second iteration
With a view to incorporating higher levels of interactivity the next stage of the work
used the Unity3D development platform. This provides the functionality to compile and
view interactive scenes and then distribute through a variety of mediums including PC
and Mac games, content embedded in websites and smart phone apps.
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This programme will be extended to allow for the potential implementation of HMD
support for a more immersive experience. The next stage of development will focus on
the provision of an interactive game that can be used outside of immersive VR in order
to allow a broader reach for the intervention. The content of the original scenes has
now been split into three interconnected scenes that users can move between (see
figures 1-5):



a domestic scene similar to that of the original but with additional content and
the presence of some animated avatars



a street scene with cues such as phone boxes, discarded cans and drug
paraphernalia



a bar scene featuring a drinking avatar who responds to the users presence

<Insert figures 1-5 here>

A simple interaction method has been added to the product. This allows users to
“trigger” actions by moving into predefined areas of the environment. These actions
can include a variety of stimuli including animations involving elements of the scene or
onscreen characters, audio stimuli or onscreen prompts and options that gives the user
information, which allows them to make decisions that will alter later stages of the
game. For example, if the user approaches a character in the bar the character will turn
to face them, greet them and offer to buy them a drink whilst users can choose the
response. The users’ decision can then lead to more events as the scene unfolds.

Feedback on second iteration
Since this latest version of the product has been developed, more service user
consultations have taken place with six service users specifically interviewed for this
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project. A further eight service users were interviewed through consultations within
existing service user involvement groups.

The project is still in the development phase so the results are limited to date. The
themes from these discussions have been analysed in the same way as the previous
consultations and the following themes have emerged:



the need for inter-personal interaction:
Participants told us their most frequently stressful situations are directly related
to other people and the stressful situations that arose in them. More of these
situations need to be integrated into the product



the benefit of seeing potential consequences:
Visualisation of potential outcomes is a common coping skill. Being able to
show the possible outcomes of a situation is one of the strengths of using a
product such as this but it needs to be able to show them more clearly or show
long-term consequences



the environments are too “clean”:
The current models used are too shiny and new looking. This can seem
unrealistic (especially around the street scene) so more “clutter” should be
added and objects made to look more realistic



the need to have a range of stimuli relevant to different users:
There has been a lot of variety in identified triggers and stressful situations.
Users should have the content tailored to their needs

Future iterations
We will be adding interactions with characters in situations such as street drinking,
people under the influence, peer pressure, domestic arguments or social gatherings.
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The user will then be given feedback such as animated events, text and sound that
relate to the choices they have made, and will show potential outcomes alongside
advice and information on courses of action to take. Users will be given direction and
instructions within the game to direct them toward appropriate triggers.

Future work
Upon completion of the iterative development process, there will be a pilot to provide
an evidence base for the product. We’ll aim to recruit approximately 20 service users to
the pilot study, with half from the alcohol service and half from the drug service.
Participants will use the game-based therapy for a short period of time, and the study
will monitor use of the product and the effects on the subjects’ use of substances, self
perception, quality of life measures and level of engagement with treatment services.
This initial pilot will act as a study without randomised control conditions; however the
performance of the pilot groups will be contrasted with the performance of those in
mainstream services and the results of existing studies. These will be used to assess the
potential of the intervention and lay the groundwork for a future wider study with
randomised control conditions. Attention will also be given to planning follow up
contact with users of the product to establish what lasting effects the product had on
sustainable change.

Conclusion
The evidence base for game-based therapy is promising but is still underdeveloped.
This paper describes a user-led process of developing virtual environments for the
treatment of substance misuse. The process has involved the identification of relevant
situations and stimuli through the personal reflection and recollections of service users,
the construction of virtual versions of these scenes, and user feedback on the virtual
environments to guide the future development and direction of the product. The
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experience of service users seems to vary, on an individual by individual basis, and
across different geographical regions and age ranges particularly around triggers.
Despite this, many triggers, especially emotional and interpersonal triggers, seem to
apply to larger cross sections of service users. Common triggers for craving and relapse
identified by the drug and alcohol service users include domestic arguments, social
pressures from friends, drug-related objects (e.g. needles and foil), places associated
with taking or buying drugs, and drinking. These triggers have been used in the
development of a multi-scene virtual environment that allows users to explore and
interact with a variety of situations and stimuli. Initial user feedback on the virtual
environments, whilst positive on the initial direction of the project and its potential end
point, has highlighted the need for further work, particularly around providing a user
experience that can allow interactivity and involvement in realistic interpersonal
scenes, and can be adapted to match the expectations and experiences of those using
the product.
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Images, tables, etc
Table 1: Some of the most commonly identified triggers
Trigger
Drug paraphernalia (e.g. foil and syringes)
Being in an area with available alcohol
Empty cans/bottles
Phone boxes (used for calling dealers)
Old friends (either those you used to use/drink with or those who don’t know the
issues you’ve had)
Arguments with partners/families
Bills (and associated stress)
Money (both its availability and the stress arising from the lack of it)
Beer gardens
Social occasions (particularly weddings and birthdays)
Other drinkers/drug users
Off licences/corner shops
Figure 1: The bar scene

Figure 2: An example of user interaction

Figure 3: Alcohol cues within the domestic scene
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Group
Drugs
Alcohol
Alcohol
Drugs
Both
Both
Both
Both
Alcohol
Alcohol
Both
Alcohol
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Figure 4: Drug cues within the domestic scene
Figure 5: A phone box with alcohol adverts and discarded beer can
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