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"Toys are not really as innocent as they look. Toys and Games are preludes to serious ideas"

Charles Earns
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Abstract

Physical activity (PA) in adolescents is low which has contributed to  significant rises in 

obesity leading to  poor physical and mental health. Antidotes to  this sedentary culture 

are required from  both a prevention and treatm ent perspectives yet engaging 

adolescents in PA, one side o f the energy balance equation, remains a challenge. 

'Gaming culture' among youths m ight be an alternative approach and it is w ith  this in 

mind tha t this research-through-design project explored how design practice and 

behaviour change theories can be combined to  create, develop and refine game(s) to 

promote PA among adolescents aged 11-12.

The iterative design process, supported by user-centred enquiries, used 'm aking' as 

the main method o f enquiry and led to  a contribution to  knowledge. Design and 

knowledge in this research were interwoven: designing was the driver yet it is only 

through testing this design in context tha t understanding and knowledge could be 

verified, hence inform ing the next design development stage. A variety o f design 

research techniques were used to  explore, research, and understand situations and 

users, as well as to  develop, review and evaluate prototypes. Various stakeholders 

such as design colleagues, friends, a fam ily o f users as well as 48 fu tu re  end-users took 

part in this research.

The iterations resulted in 'Boost Up!' which comprised a series o f games utilising PA as 

a game currency. 'Boost Up!' explored how a 'blending experience' combining 

awareness and rewards via a gaming fram ework might promote repeated play to  

m otivate an increase in PA behaviour. A final m ixed-method study was used to  

evaluate the engagement o f participants w ith 'Boost Up!' as well as its efficacy fo r 

prom oting PA behaviour.

Through testing the d ifferent versions o f 'Boost Up!', a range o f factors were identified 

for engaging adolescents (e.g. appropriation, instant feedback), which m ight be useful 

to  those wanting to  promote PA among this population, or even to  m on ito r them .

Page | i



HreTace I X. in tro o u tliu n  I z. OLdit; ui MIL I d . ivicli luuuiugy | *-t. Rcocai L-i i n  | _i. i_viu>_iiv,v.
Design | 6. Findings | 7. C ontribution | 8. Discussion | 9. Conclusion | 10. Bibliography

Furthermore, a new way to capture and report findings obtained when using a 

research-through-design methodology, using an Annotated Design History technique, 

was created. This approach may be of use to future design researchers. As a 

conclusion, the processes and techniques used in this research demonstrate the 

potential of using research-through-design methodology for health interventions.
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Chapter I- Introduction

This design practice-led research aims at creating, developing and refining engaging 

game(s) tha t w ill be played repeatedly over the long term  to  prom ote physical activity 

(PA) among adolescents aged 11-12.

1 .1  Ba c k g r o u n d

1.1.1 Obesity, a Serious Problem

Over the past 30 years, obesity has significantly increased across the developed world. 

At the simplest level, obesity reflects an imbalance in the 'energy in -  energy out' 

equation and yet it is the often seen as a consequence of the complexity o f human 

behaviour, influenced at m ultip le levels including environmental, societal and 

individual (Sallis & Glanz, 2009). Changes in modern society and associated lifestyles 

have also influenced the energy balance equation, by changing the way we eat and the 

way we move. For example fast foods and snacks have become part o f our daily diet 

and the urbanisation o f our environm ent has led to  a more sedentary lifestyle: Green 

(2002) even refers to  it as the 'Couch Potato Society'. PA is an im portant factor in the 

prevention and treatm ent o f obesity (DH, 2011) and should be prom oted on a daily 

basis. Yet on average only 15% of boys and 19% o f girls in England achieve the 

recommendation of 60 minutes a day, every day o f the week (BHFb, 2012). Therefore, 

there is an urgent need to combat sedentary behaviours in young people, which have 

reached epidemic proportions (Maddison et al., 2011).

1.1.2 The 'Serious Games' Movement

Actions to  help increase PA among children and young people could emphasise fun 

and enjoyment (BHF, 2014). The m otivation and fun tha t games can provide have 

recently been explored to tackle serious issues from  education to  professional training, 

and health is another growing field: they are the serious games (Zyda, 2005).
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More specifically on prom oting PA, a range of interactive games have been created, 

dubbed 'exergames'. Health psychologists and researchers have led studies on 

exergames to  examine the ir effectiveness fo r prom oting PA by measuring the energy 

expenditure consumed by the players when playing (Lieberman et al., 2011). The 

studies reported tha t exergames have potential fo r increasing energy expenditure, 

especially compared to  traditiona l video games and Media (TV/videos- 

gam es/com puter/in ternet/d ig ita l books and magazines), which young people use fo r 

approximately 5h a day (Roberts et al., 2009). About 50-60% o f this tim e is devoted to  

television (Roberts et al., 2009). Yet not many exergames prom ote Vigorous PA (VPA) 

report Peng et al. (2013) or when they do, it is fo r a short period o f tim e only (Daley, 

2009).

1.1.3 MA Work, a First Exerg a me

Promoting PA through the playing o f games had already been explored prior to  this 

PhD study during an Industrial Design MA (Bee, 2011). This previous degree led to  the 

creation o f 'Gener-G', a traditional board game tha t incorporates electronics; this type 

of game combines the traditiona l aspect o f gaming (tangible and physical) w ith  

electronic or digital components; this approach is referred to  in this thesis as 'Hybrid 

Games'. 'Gener-G' has a 'Two-Stage' concept tha t dissociates exercising from  the 

playing o f the game, which differs from  most existing exergames. This game is played 

in tw o  stages: 1- Exercise over a period of tim e to  accumulate energy which is stored in 

a ’batte ry1; 2- Players plug these ’batteries’ into a board game and use the energy 

stored in them  as ’currency’ to  play the game. The energy accumulated in the battery 

depends on the quantity o f exercise done in Stage 1. 'Gener-G' is played as a fam ily, an 

im portant environm ent to  promote PA (BHF, 2012; 2014). Family based rewards can 

be gained throughout the game: players pick up and trade cards corresponding to  

household tasks. The w inner is the last player in the game w ith  energy remaining and 

has the opportun ity  to  avoid household chores such as cleaning the table or watering 

flowers and enabling them to  secure enjoyable activities such as control o f the TV 

remote.
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An 'integration proto type' (Houde & Hill, 1997) o f the game was built and tested over a 

week in a fam ily environment, (Figure 1) enabling feedback from  a user group for 

whom the game was designed. The four members/players from  the fam ily self-

Figure 1 -  A fam ily playing the Hybrid Game 'Gener-G'

reported the ir amount o f PA done and the designer/researcher met the fam ily to  

observe the playing o f the board game (Stage 2) at the end o f the week. According to  

these self-reported levels, a defined amount o f energy was transferred in to  each 

player's battery, from  which players were able to  play the game.

A follow -up focus group interview  was held after the game w ith all the members o f the 

family. The main feedback was tha t the concept was a good incentive fo r the players to  

do PA but needed improvements in both stages. Stage 1 was too lim ited to  generate 

energy as only a pedalling machine could be used (whereas in the tests, the  fam ily 

members could do any types o f PA); Stage 2 was really complex due to  the use of 

physical energy and to  the diverse manipulations: there were many switches and 

buttons tha t could be confusing and energy could be lost when transferring from  one
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battery to another. Also, fairness between all the players in the actual play of the 

board game in Stage 2 needed reviewing. The hypothesis was that players doing more 

PA in Stage 1 were more likely to win the game, however for maintaining engagement 

in the play of a game, uncertainty of winning is crucial and players should still be able 

to develop strategies to win (Salen & Zimerman, 2004). The definition of 'game play' is 

that a player's actions must change the actions of the other player, making him think 

of alternative moves, thus allowing players to develop new strategies (Salen & 

Zimerman, 2004); however when playing 'Gener-G', interactions between the players 

were limited and strategy was more of a focus in Stage 1 and not so much in Stage 2. 

Finally, the continuous dimension of gaming had to be explored further and repeated 

play was not evaluated.

It was therefore impossible to say whether this game and its concept could actually 

promote the right levels of PA and engage the players in repeated play and over a 

prolonged period of time (weeks, months, years) so that habits can be engrained. This 

game nevertheless raised interesting questions about behaviour change.

1.2 M e t h o d o l o g y

Obesity is a complex multi-faceted problem and many factors have been identified as 

causing its increase, at an individual level (e.g. biological, psychological), at a societal 

level, at an economic level, and even at a governmental level (e.g. built environment, 

food production...). Figure 2 (Foresight, 2007) illustrates the complexity of the obesity 

problem. In designer jargon, this kind of multi-faceted problem can be defined as a 

'wicked problem' (Rittel & Webber, 1973). The complex and 'tricky' nature of a wicked 

problem makes it impossible to define clearly. It is only by finding 'good enough' 

solutions that the problem can be identified and partially resolved.
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Figure 2 -  The Obesity System Map, Foresight Report (2007)

Health research, which aims to  discover how the world is, has produced a range of 

theories and models o f behaviour change tha t are useful to  understand the various 

factors tha t may or may not affect how an individual behaves. Yet a m ajority o f obesity 

prevention programmes have not been effective in prom oting PA in young people 

(Summerbell et al., 2005) and therefore alternative approaches fo r prom oting PA 

appear warranted. A number of researchers call fo r bringing together game designers 

w ith health behaviour change experts (Kato, 2012b; Peng et al., 2013) and value design 

methods in the process of games creation and development (Matheson et al., 2013). 

The process, often participatory and empathic regarding the users, consists in 

conceiving, proposing, designing and implementing new systems and technologies 

through iterative prototyping (Fallman, 2007). Another aspect o f Design is tha t it 

approaches things holistically, which is particularly suited fo r multi-faceted or wicked 

problems (Zimmerman et al., 2010).

Page | 5
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This is why Design and more specifically Research through Design (RtD), particularly 

suited fo r m ultidisciplinary research (Zimmerman et al., 2010), shows potentia l fo r 

undertaking this research. RtD is based on practice and on the making o f Things' (e.g. 

object, prototype, image, drawing, interactive system, service...) as a way to  explore. It 

is through users interacting w ith  these things, which embed knowledge, tha t 

exploration is possible and understanding and knowledge are developed.

In relation to  Fallman's (2008) interaction design research triangle, th is project 

explores what outcome(s) it is possible to  create in order to  develop knowledge tha t is 

'true ' (acceptable) but which w ill also be 'real' (effective) since a main aim o f the 

research is to  produce an outcome tha t will be implemented in the real world. This 

research hence looks at exploring how PA can be promoted through games, as well as 

what kind o f game(s) it is possible to  create and refine to  ensure acceptability and 

adoption. Additionally, it looks at effectiveness during play, to  ensure long term  

repeated use and to  prom ote the appropriate levels o f PA.

1.3 The Research

To guide and inform the research and evaluation processes w ith in  this thesis, and to  

ensure outcomes were valid, a range of participants were recruited to  take part in the 

study at d ifferent stages. The process in this study consisted of im plem enting a series 

o f seven work packages, a lternating between 'Designer/Researcher' enquiries and 

'User-Centred' enquiries to  create, develop and refine a game's concept and its game 

play. The Designer/Researcher enquiries are d ifferent activities tha t have been 

conducted w ithou t the end-users. This type of enquiry generally involves only the 

designer but occasionally other designers or stakeholders. User-centred enquiries 

correspond to  interventions taking place w ith  the fu ture  end-users at specific stages in 

the game(s) development to  increase appropriateness and adoption o f the outcome.
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1 .4  O u tlin e  of the  Thesis

1.4.1 Chapter Two

Chapter tw o  describes the importance of prom oting physical activity to  tackle obesity. 

It also provides a critical overview of the d iffe rent psychological theories and models 

found in the fie ld o f health behaviour change, and considers the potential o f games as 

a mode of tackling 'serious issues' like obesity and inactivity. Particular a ttention is 

given to the identification o f factors tha t may or may not provide an engaging 

experience to  prom ote physical activity in the long term . Finally, an overview o f the 

methods and processes used in Design is presented, highlighting differences w ith  

those typically used in Health Sciences research.

1.4.2 Chapter Three

Chapter three presents a debate around design research methodologies. It also 

attem pts to  demonstrate how design practice, techniques and processes can be part o f 

a methodology tha t follows the criteria o f research, and in doing so justifies the use of 

a research through design (RtD) methodology in this research project. A detailed 

description o f the methodology adopted fo r this research is then presented along w ith 

the overall process tha t is undertaken in this research. An account o f the design 

techniques (i.e. methods) used to  generate and collect data is also described.

1.4.3 Chapter Four

Chapter four describes the detailed design processes and activities tha t have been 

applied to this research, which consists o f a lternating between designer/researcher 

and user-centred enquiries. A detailed description about the aim and type of activities 

undertaken fo r each enquiry as well as an account about who was involved at each 

stage of the process is also presented. Finally, a justification behind the choice o f the 

design techniques used at each given stage is outlined.

1.4.4 Chapter Five

Chapter five describes the work executed under the 'designer hat' and reports the 

evidence gathered throughout the entire research tha t led to  developing the game to
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create. A range of key factors tha t have influenced the design o f the game are listed; 

clarifying why such features of the game have been added, dropped, or modified. This 

chapter also demonstrates how evaluating a design in context creates (tacit) 

knowledge tha t informs in turn  the next phase of designing in an iterative process (e.g. 

through making another prototype version). The final version o f the game created is 

also described in this chapter.

1.4.5 Chapter Six

This chapter reports the findings tha t were obtained under the 'researcher hat'. There 

are tw o types o f findings: those coming out from  the evaluation o f the final version of 

the game created (presented in the previous chapter), and those coming out from  a 

'reflective narrative' analysis, which took place at the end of the research project and 

which was used to  make the (tacit) knowledge explicit.

1.4.6 Chapter Seven

Chapter seven reviews the contributions to  knowledge achieved through this research 

by: demonstrating the orig inality o f the game created, revisiting the set o f factors tha t 

were identified as prom oting engagement and continuous play among the sample 

population, and reviewing the 'reflective narrative' technique which is a new way for 

design researchers to  capture and report findings obtained when using a research 

through design methodology.

1.4.7 Chapter Eight

In this chapter, the validity and benefits o f the findings from  this research, the ir 

lim itations as well as those o f the design research methodology applied are discussed. 

Practical recommendations fo r fu rthe r work are given, both in relation to  im proving 

the game and fu rthe r testing the knowledge and hypotheses developed along this 

research. In addition, the case fo r using research through design methodologies in the 

context o f health is put forward.

1.4.8 Chapter Nine

The chapter nine summarises the contribution to  knowledge and gives a conclusion.
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Chapter II- State of the Art

2 .1  O besity, a n  Ep id e m ic

2.1.1 Statistics

Obesity has become an epidemic worldwide. Obesity has almost doubled since 1980 to  

affect 500 million people (WHO, 2013). In 2011 over 40 million children under the age 

of five were classified as overweight (WHO, 2013). Obesity and related conditions have 

been the target o f many government campaigns and actions however statistics have 

not stopped increasing. The National Obesity Forum report estimates tha t half o f the 

UK population w ill be obese by 2040 (NOF, 2014), which was originally predicted to  be 

by 2050 (Foresight, 2007). Obese children have a 70% chance of becoming obese 

adults (NHANES, 2002).

Evidence shows obesity negatively impacts young academic performance and long

term  health prospects in adulthood (Crimmins & Saito, 2001), w ith  increased risks o f 

serious conditions such as type 2 diabetes, heart disease, and stroke among others 

(WIN, 2008). Overweight and obesity is the fifth  leading risk fo r global deaths, causing 

a tota l o f at least 2.8 m illion deaths every year among adults (WHO, 2013). Treating 

this long-term condition is a financial burden (DH, 2011) and intervention is required 

to  halt the rise in obesity.

2.1.2 Physically Active Lifestyle & Youth

PA has been established as an im portant factor in tackling obesity, both at a curing and 

prevention level (Matheson et al., 2013; Sallis et al., 2006; DH, 2011; Nader et al., 

2008; Verloigne et al., 2012; WIN, 2008). However people across all continents and 

cultures do not engage enough in PA. Furthermore, research has recently identified 

sedentary behaviours causing increased risk o f obesity, stating tha t even if moderate- 

to-vigorous PA (MVPA) increases it does not necessarily mean sedentary tim e w ill 

decrease (BHF, 2012; Verloigne et al., 2012). This is expressed in the concept o f
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"activ itystat" which can be characterised by a rise in energy expenditure being 

followed by an increase o f sedentary tim e (Goldfield et al., 2014). Being sedentary 

should be recognised as a separate risk factor in its own right (BHF, 2012).

PA prom otion from  the earliest age can be effective (NICE, 2007) however young 

people require support to  be more active as PA habits wear o ff during adolescence 

(Aarts et al., 1997). Promoting PA from  an early age was shown to  be beneficial as a 

long term  strategy since the patterns of PA tha t are learned and engrained in 

childhood and adolescence are more likely to  be maintained throughout the entire life 

of an individual (WFIO, 2003). Daily lifestyles can prevent or tackle obesity (Lieberman 

2013) and regular PA in childhood and adolescence improves strength and endurance, 

helps build healthy bones and muscles, helps control weight, reduces anxiety and 

stress, and increases self-esteem (USDFIS, 2008).

In the past, PA used to  be part o f a lifestyle where people walked or cycled to  work 

(DETR, 1999), and children and young people had more freedom to  play outdoors and 

walk to  school (Hillman et al., 1991). PA has changed from  a natural com ponent of 

everyday life to  something tha t we now need to  choose to  do as deliberate 'exercise' 

(Cavill & Bauman, 2004).

2.1.3 Health Recommendations fo r Young People

Objectives have been recommended fo r youth to  accumulate at least 60 minutes o f 

MVPA on most, if not all days o f the week (NASPE, 2004). A recent study (British Heart 

Foundation, 2012b) shows tha t the recommended levels o f MVPA are still met 

between 8-11 years old and are not met between 12-15. Nader et al. (2008) have 

identified a precipitous drop in MVPA from  the age o f 9 however it is around the age of 

13 tha t boys and girls start failing at meeting the recommendations.

Sedentary behaviours have been identified only recently so recommendations about it 

are lacking. Yet efforts should be "directed towards a general reduction in sedentary 

behaviour and breaking up periods o f prolonged s itting" (BHF 2012, p8). Verloigne et 

al. (2012) posit tha t obesity prevention programmes should target reducing sedentary 

tim e besides prom oting PA. They also highlight the gender difference tha t girls are
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generally more sedentary and spend less tim e in all intensity activities than boys from  

the youngest age. This disparity also increases during adolescence.

The health recommendations set fo r adolescents should:

o Promote a m inimum of 60 minutes o f MVPA a day (Verloigne et al., 2012).

o Incorporate at least three days a week o f VPA including those tha t strengthen 

muscles and bones (DH, 2011).

o Reduce sedentary behaviour by breaking up periods o f prolonged sitting (BHF,

2012).

2.1.4 Age Group fo r this Research: 11-12 Years Old

The age of adolescence is a key life stage where people are more likely to  be open to  

change (NICE, 2007). It is common in England for pupils to  change school between 

primary and secondary school and this change may affect the ir behaviour and lifestyle, 

and consequently the ir PA levels. Therefore this research focuses on prom oting PA 

among 11-12 years old adolescents (Year7).

2.1.5 What Physical Activity fo r this Age Group?

Interventions prom oting PA should be multi-level based and centred on the idea o f 

'Active Living' (Sallis et al., 2006). Active living points to  four domains where people 

have opportunities fo r being more active throughout the ir daily life (from  light to  

vigorous PA): Active Transport (from /to  school or work), Occupational Activities (at 

school or at work), Household Activities (at home), and Active Recreation (in the 

com m unity/neighbourhood). Encouraging active living is a point echoed by NICE (2007) 

and the Start Active, Stay Active report (DH, 2011). This report also defines three form s 

of PA to  promote to  help meet these recommendations, and tha t can be undertaken 

across the four domains described previously: 'Everyday activ ity ' (e.g. active travel, 

DIY), 'Active recreation' (e.g. recreational cycling, active play), and 'Sport' (e.g. 

swimming, fitness training). Those three types o f activity correspond to  respectively 

light PA (LPA), moderate PA (MPA), and vigorous PA (VPA) even though the boundaries 

between each category are sometimes blurred.
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r  I tM dCt; | JL. I l l  LI U UULLlU l I | J i d i c u i  M i l  | J .  i v ie  li lu u c i iu g y  | -t. i\C D c a i cm r  i u l c o j  | j .  l v iu c i  ic c  u u j v u

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

The transition adolescents are subject to  affects the type of activity they engage w ith. 

There is a shift o f activity when growing up (DH, 2011) and an 11-12 years old 

adolescent may be at the transition between free play (associated w ith  children), often 

unstructured, and more structured activities (e.g. dance, active travel). The same 'Start 

Active, Stay Active' report (DH, 2011) also states tha t young people should engage in 

d ifferent types and nature o f activity depending on the ir age (children or young 

people). It therefore seems w orth exploring how these d ifferent types and form s of PA 

(LPA/MPA/VPA) can be promoted to  encourage adolescents to  meet the health 

recommendations. To do so, opportunities to  do PA should be available on a daily basis 

(DH, 2011) and can be promoted through PA intensities: sedentary tim e can be 

reduced by prom oting LPA (Verloigne et al., 2012).

It is therefore clear tha t more research is needed to  find ways to  support this 

population engaging in activities o f all intensities o f PA levels as well as reducing the ir 

sedentary time.

2 .2  H ealth  Psychology  to  U n d e r s ta n d  Be h a v io u r  Ch a n g e

2.2.1 Constructs & Theories o f Behaviour Change

The Health discipline and more specifically the domains of health psychology and 

health prom otion have generated a range of theories and models based on 

notions/constructs which are helpful in understanding the factors tha t influence an 

individual's desire and ability to  change behaviour.

2.2.1.1 Theory o f Planned Behaviour 

• Definition o f the Theory o f Planned Behaviour

Ajzen (1991) developed the Theory o f Planned Behaviour (TPB) which was identified as 

one of the most validated and widely applied theories in predicting exercise behaviour 

(Biddle & Nigg, 2000). It is primarily a model o f intention form ation a ttem pting  to  

explain how the form ation o f intentions to  perform  a behaviour are influenced by an 

individual's A ttitude, Subjective Norm and Perceived-Behavioural-Control (Ajzen,
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1991). A ttitude can be defined as the perceived value o f the outcome when 

undertaking a behaviour. The subjective norm refers to  the perceived social pressure 

and models provided by significant others like fam ily and friends to  adopt or not adopt 

a behaviour. The concept o f perceived-behavioural-control is similar to  Bandura's 

(1986) concept o f self-efficacy and reflects the degree to  which a person believes that 

they have the resources and opportunities to  perform a behaviour.

A main proposition of this theory is tha t people will engage in a behaviour when they 

evaluate it positively (attitude), believe tha t significant others want them to  participate 

in it (subjective norm), and perceive it to  be under the ir control (perceived- 

behavioural-control).

• Limits o f the Theory o f Planned Behaviour

Even though Gollw itzer et al. (2005) and Adriaanse et al. (2009) have experimented 

w ith  success the im plem entation o f intentions and tha t this model has been found 

effective fo r predicting PA (Hager et al., 2002; Hausenblas et al., 1997), it inadequately 

accounts fo r group level change or fo r the processes responsible fo r ensuring tha t 

intentions are turned into action (Sutton, 1994). Ajzen (1991) managed to  define the 

three main components form ing intentions ('Part 1' in Figure 3) yet a gap remains for 

turning these intentions into actions ('Part 2' circled in green in Figure 3).

Part 1 Part 2

A tt i tu d e  
T o w a rd  th e  

B eh avio r
B eh av io ra l

B e lie fs

N o rm a tiv e
B e lie fs

S u b je c t iv e
N o rm

P e rce iv ed
B eh av io ra l

C o n tro l
C o n tro l
B e lie fs

A c tu a l
B eh av io ra l

C o n tro l

Figure 3 -  The TPB and the intention behaviour gap
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According to  Sheeran (2002), when people have developed intentions to  modify the ir 

behaviour only 53% will actually im plem ent them. This intention behaviour gap is 

often cited as a shortfall o f the TPB (Sheeran & Orbell, 1999).

2.2.1.2 Self-Efficacy

Self-efficacy is a construct in itself and is often applied in d ifferent theories across the 

health behaviour change literature. Self-efficacy can be defined as the belief in our 

ability to  succeed in specific situations. Self-efficacy is acquired from  actual 

performances and vicarious experiences of learning through modelling (successes raise 

self-efficacy and failures lower self-efficacy), form s o f persuasion (i.e. verbal 

encouragement), physiological reactions (i.e. heart rate, feelings of anxiety...), and also 

through co-participation (Bandura, 1997).

How people act can often be predicted better by the ir levels o f self-efficacy than by 

the ir actual skills (Bandura, 1986) and it is a key factor to  promote healthy behaviours. 

Dishman et al. (2004; 2005) demonstrated tha t increasing self-efficacy leads to 

increasing PA yet this was found among adolescent girls only. It seems self-efficacy can 

influence decision making about being physically active since it affects goal-setting and 

intention (Dishman et al., 2006).

2.2.1.3 Perceived-Behavioural-Control vs. Self-Efficacy

The differences between perceived-behavioural-control and self-efficacy are 

somewhat d ifficu lt to  draw out and Fishbein and Cappella (2006) stated they are the 

same. They both deal w ith  the perception o f the ease/difficulty to  adopt a particular 

behaviour but in addition, the perceived-behaviour-control adds the concept of 

controllability. In both cases the performance o f the behaviour is up to  the individual.

2.2.1.4 Self-Determ ination Theory

• Definition o f the Self-Determ ination Theory

Borne out from  the theory o f m otivation (Deci & Ryan, 2002), Self-Determ ination 

Theory (SDT) explores the relation between m otivation and action and differentiates 

intrinsic and extrinsic motivation. According to  SDT, if people do not value a behaviour,
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it is unlikely they w ill be intrinsically motivated to  adopt it or maintain it. The idea of 

SDT consists in motivating individuals extrinsically at the start to  in itiate a behaviour, 

and to  then progressively support them to  appreciate the adopted behaviour and its 

benefit(s), which leads to  intrinsic motivation. To be intrinsically motivated individuals 

must satisfy three needs (Ryan et al., 2008): 1) the need for competence (i.e. raising 

people's self-efficacy to  give them  confidence), 2) fo r autonomy (i.e. doing it because I 

enjoy it) and 3) fo r relatedness (inputs and guidance from  others). It is by 

implementing these three needs tha t intrinsic m otivation is developed over tim e and 

tha t maintenance can be promoted.

• Limitations o f the Self-Determ ination Theory

Teixeira et al., (2012) highlight tha t m otivation is a crucial factor fo r prom oting 

maintenance in behaviour, especially fo r supporting sustained exercise however more 

research is needed to  apply this theory to  PA. There is a need to  d iffe rentia te  the 

m otivational elements considered as intrinsic vs. extrinsic among individuals in order 

to  apply them appropriately and at the right m oment in the process o f change.

Furthermore, extrinsic m otivation is useful to  in itiate a change and develop 

autonomous self-regulation or to  enhance intrinsic motivation however its use over 

tim e does not lead to  maintenance o f behaviour. This has been a shortcoming o f this 

theory which has been often used to  in itiate the change in behaviour through the 

positive use o f extrinsic factors (i.e. external pressure, use of incentives, rewards...) but 

not enough on the maintenance o f the behaviour (Ryan et al., 2008). The balance 

resides in earning small prizes tha t are just enough to  keep individuals continuously 

motivated and engaged in the new behaviour. Ryan et al. (2008) also highlight tha t 

rewards must be used w ith parsimony since evidence shows tha t the larger the 

reward, the poorer the performance. Intrinsic m otivation can be fostered through 

autonomous regulation as well as through goals associated w ith  PA (e.g. social 

engagement, challenge, skill development, mastery) according to  Teixeira et al. (2012), 

and leads to  more effective results fo r adopting a behaviour (e.g. in weight loss) and to  

a better maintenance of it (Ryan et al., 2008).
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2.2.2 The Transtheoretical Model

The Transtheoretical Model (TTM) describes the stages through which individuals are 

thought to  progress when adopting a behaviour. It attem pts to  set-out a behavioural 

change process and is based on several theories o f psychotherapy (Prochaska & 

Norcross, 1999). TTM is probably the most w idely used theory o f change in health 

prom otion (Spencer et al., 2006).

• Stages of Change

The Transtheoretical Model consists o f five stages o f change (Figure 4), labelled as: 

Pre-Contemplation, Contemplation, Preparation, Action, and Maintenance.

Maintenance
Ongoing practice 
of new, healthier 

behavior

Precontemplation
No recognition of need 

for or interest in change

O

o ©

o ©

Contemplation
Thinking about 

changing

Action
Adopting new habits

Preparation
Planning for change

Figure 4 -  TTM and the 5 stages of change (Prochaska & Di Clemente, 1983)

The principle is tha t self-efficacy is low in the early stages and is reinforced throughout 

the change so tha t individuals become more confident in the new behaviour and avoid 

relapsing to  the ir old (unhealthy) habit/behaviour.
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• Processes of Change

The processes involved in changing behaviour are o f primary importance when 

applying this model. There are ten processes of change tha t are applied across the five 

stages. The processes are categorised in tw o  groups: experiential processes and 

behavioural processes.

o Experiential processes include consciousness raising (learn more about the 

behaviour), dramatic re lie f (emotional experiences associated w ith  change), 

environmental re-evaluation (understanding how a behaviour affects the 

physical/social environments), self-re-evaluation (emotional and cognitive 

reappraisal of adopting a behaviour) and social liberation (awareness and 

acceptance o f social changes for behaviour change).

o Behavioural processes include counter-conditioning (replacing the unhealthy 

behaviour by the new one), helping relationships (looking fo r external social 

support to  help in itia te and maintain the change), reinforcement management 

(rewarding the changes about the new behaviour only), self-liberation 

(believing in one's ability to  change and making commitments to  change) and 

stimulus control (using reminders and cues to  support adoption o f the 

behaviour).

It is crucial to im plem ent these processes at the right moment in the stage o f change. 

To facilitate the im plem entation o f behavioural processes, a support partner or 

rewards can be used (Spencer et al., 2006). These processes are matched to  a specific 

stage of change, which are only useful to  describe and communicate how the process 

of change works (e.g. raising awareness at the start to  gradually prom ote action and 

maintenance).

• Limitations of the TTM

Although the TTM is the most w idely applied it has also been highly criticised. For 

Aveyard et al. (2009), little  experimental evidence exists to  suggest tha t application o f 

the model is actually associated w ith changes in health-related behaviours, especially
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when used w ith  adolescents, and the model has been shown to  make incorrect 

predictions fo r explaining behaviour change (W est,2005).

More specifically centred on prom oting PA this model needs more research (Hutchison 

et al., 2008). Adams & W hite (2005) explain the lim itations of this model by four 

points. First, PA behaviour is more complex than other behaviours such as smoking, fo r 

which this model was originally created, which is about cancelling an addicting 

behaviour rather than taking one up. For instance, individuals could be in a number of 

d ifferent stages o f change depending on the type o f activity considered. Second, 

determ ining when an individual moves from  one stage of change to  another is decisive 

yet has not always been taken into consideration. Third, exercise behaviour may be 

influenced by some other factors tha t have not been taken into consideration in the 

model. Finally, some interventions aiming at prom oting PA using this model may have 

not been complex enough in order to  illustrate the model point by point: some studies 

used only one point or referred to  only one stage o f the model and the interventions 

were not accurately based on the model. When all the dimensions o f the model have 

been used in the interventions, effectiveness has been reasonably common fo r a short 

term , but long-term effectiveness was found to  be rare and few studies have actually 

implemented the processes of change appropriately (Hutchison et al., 2008).

2.2.3 The Behaviour Change Wheel

All the theories and models presented so far aim to  provide guidance and a fram ew ork 

to  identify, at an individual level, the factors tha t may be an obstacle to  behaviour 

change. However it seems the context in which individuals im plem ent a behaviour is 

equally im portant yet often discarded (M ichie et al., 2011b). Michie et al. (2011b) 

created instead the Behaviour Change Wheel (Figure 5) as a more complete 

fram ework to help promote behaviour change. Michie et al. (2011b) state a behaviour, 

which encompasses volitional and non-volitional mechanisms, is generated through a 

combination o f three components: 1) Capability (knowledge and skills), 2) M otivation 

(goals, conscious decision making, emotional responses, habits), and 3) O pportunity 

(external factors) as shown in green in Figure 6. Therefore instead o f only mapping an 

individual's behaviour onto the theoretical determ inants, the behaviour change wheel
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recognises the context in which the behaviour takes place. It is a combination o f 

personal conditions (e.g. physical; mental) w ith  external influences (e.g. social, 

physical) tha t a behaviour may be undertaken or not.

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

j Sources of behaviour

Intervention functions 

Policy categories

Figure 5 -  The Behaviour Change Wheel (M ichie et al., 2011b)

2.2.4 The Use of Theories & Models o f Behaviour Change

There are numerous theories and models o f behaviour change tha t have been applied 

to  PA related research and tha t led to  effective interventions. However these 

interventions m ight have lim itations, like the size o f the samples and the non fo llow -up 

after the programme delivered fo r instance (Sallis et al., 2006; NICE, 2007). It is 

therefore unclear how effective these theories and models can be. Even though these 

theories and models often do not explain or predict an actual behaviour (change), they 

are useful to  understand the d ifferent elements influencing behaviour change and 

affecting an individual's intention and/or m otivation to  act and adopt a new 

behaviour. Hence to ensure prom oting action as stated by Brug et al. (2005), the 

concepts and constructs from  the theories need to  somehow be applied in the 

individuals' lifestyle. As shown in Figure 5 (M ichie et al., 2011b), there is a need to
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m otivate individuals, show they are capable o f perform ing a new behaviour, and 

provide opportunities to  perform  this behaviour. To do so, behaviour change 

techniques (i.e. self-monitoring, feedback, rewards...) tha t are drawn from  the 

psychological literature (NICE, 2007) and tha t have received much research attention 

in the adult population (Michie et al., 2011) can be used. A novel approach to  translate 

the motivation into action hence must be explored. One such approach seeming to  be 

compatible w ith the im plem entation o f such behaviour change techniques among 

young people is gaming.

2 .3  Ga m e s , a  So l u t io n  to  B e h a v io u r  Ch a n g e

2.3.1 Games fo r 'Serious Purposes': the Serious Games

Digital games are played enthusiastically and often across demographic groups, 

whether it is voluntary or imposed as part o f a programme (Lieberman, 2012). Games 

can be manifested in d ifferent ways (from quiz question to puzzle to  solve), have a 

m ultitude of options (e.g. massive multiplayer, online team-based), and can involve 

hundreds o f people playing fo r many hours (Lieberman, 2013). Kato (2010) describes 

games as voluntary, intrinsically motivating, engaging, and Lieberman (2013) as 

immersive, social, cool and fun. The features games provide have recently been 

strategically employed to  engage people in a range o f serious issues: they are the 

serious games. Zyda (2005, p26) defines a serious game as " a physical o r m enta l 

contest, played with a computer in accordance w ith specific rules tha t uses 

enterta inm ent to fu rth e r government or corporate tra in ing, education, health, public 

policy, and strategic communication objectives".

Serious Games were firs t introduced fo r the purpose o f education, to  make learning 

more fun (Breuer & Bente, 2010). These types o f games were not intended to  be 

played prim arily fo r amusement but fo r transm itting knowledge: they are the 

'educational games' or 'edugames'. During the last decade, the concept o f serious 

games became much wider since it encompassed games from  the video game industry 

that were used fo r a serious purpose but which were not created fo r this purpose
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(Djaouti et al., 2011b). A good example is the commercial o ff-the-shelf game 

'America's Army' tha t was originally designed to  be played by the general public but 

which was used by the US Army to  tra in new recruits (Zyda, 2005).

This has considerably extended the defin ition and the use o f serious games and 

consequently the ir relationship to  learning. Many fields o f application (i.e. health, 

psychology, sociology, pedagogy...) showed interest in the use o f serious games, as 

much from  the market industry as from  the academic world. Before 2002 'Education' 

represented 65.8% o f all serious games. More recently, Djaouti et al. (2011a) showed 

education represented 25.7% (Figure 6).

Ecology
6.7%

Military
1.8%

Culture
4.2%

Corporate
5 .9%

Advertising
30.6%

Religious
- - - - -  1. 1%

Education
25.7%

Governement
3.4% Healthcare

8.2%

Humanitarian 
4.4%

Figure 6 -  Market segmentation o f Serious Games released after 2002

(Djaouti et al., 2011a)

In the ir defin ition o f serious games, Djaouti et al. (2011b) associate serious games w ith  

video games, which seems quite restrictive since there are other forms o f games tha t 

are non-video-based and tha t can provide fun and enterta inm ent (i.e. trad itiona l 

games like card, board games) and sports fo r instance (Breuer & Bente, 2010). Yet both 

Djaouti et al. (2011) and Breuer & Bente (2010) agree the aim o f the serious games 

created before 2002, whose purpose was mainly educational, aimed at prom oting 

learning through fun. In these games, 'learning' was the main objective and 'fun ' a 

means to  educate more efficiently.
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2.3.2 Classifying Serious Games

There have been many attem pts at classifying serious games by sectors according to 

the application area they fall into (e.g. m ilitary, government, political -  Michael & 

Chen, 2006) and the purpose fo r which these games have been designed (e.g. 

advergames, games fo r science and research, games fo r health -  Sawyer & Smith,

2008) among others. Since serious games can be very diverse, teaching about d ifferent 

topics (e.g. History, Physics, Sustainable Development, Health, Religion), aiming at 

providing d ifferent types o f knowledge (e.g. historical facts, environmental awareness) 

gained in d iffe rent ways (e.g. rote memorisation, exploration, tria l and error) and on 

d ifferent platforms (e.g. Computers, Gaming platforms, Mobile phone), the sub

categories defined in the taxonomies can be quite similar and redundant (Breuer & 

Bente, 2010).

To overcome this and provide a proposition tha t is open to  change and encompasses 

all types o f games of all genres on any platforms, Breuer & Bente (2010) created a 

table classifying serious games through the type of platform  used (e.g. computer, 

consoles), the subject m atter (e.g. W orld War II, sustainable development), the 

learning goals (e.g. language skills, historical facts), learning principle (e.g. rote 

memorization, observational learning). This classification system is flexible, open, and 

"can be used not only by game designers to advertise the ir products, but also by 

researchers to describe and compare games and by educators and learners who use 

them to express their view o f and experience w ith the game" (Breuer & Bente 2010, 

p l9 ). Following this classification but unrelated to  it, a website was created by Djaouti 

and his colleagues to  browse serious games (mainly video-based) according to  the 

games' 'Purpose' (e.g. educative, inform ative, training), 'M arke t' (e.g. Healthcare, 

education, advertising), and 'Audience' (age groups).

2.3.3 A Review of Serious Games

Alongside the fact digital technology allows games to  be played across media, tim e, 

social spaces and networks (Klopfer et al., 2009), the potential o f learning through 

games is recognized. The efficacy and benefits o f serious games prom oting healthier 

behaviours is attracting a ttention from  public and governments, and more conferences
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are taking place (e.g. 'Games 4 Health Conference'). Some US governmental programs 

such as "Global Kids, One Economy, and Computers fo r Youth" bridge school, home, 

and com m unity via the use of game technologies (Lieberman, 2013).

Lieberman (2006) identified nine ways serious games can be beneficial since they can:

o Support self-regulation and 

therapy,

o Increase self-concepts (e.g. self

esteem, self-efficacy);

o Promote social relationships;

o Develop attitudes and values.

o Increase m otivation to  learn;

o Increase perception and 

coordination;

o Increase thinking and problem 

solving;

o Develop knowledge;

o Develop skills and behaviours;

Serious games have been shown to  change one's a ttitude and behaviour by, for 

instance, providing a simulated environm ent to  practice behavioural change in a safe 

and entertaining way (Lieberman, 1997; Street & Rimal, 1997; Thai et al., 2009). Those 

environments allow players to  experience the ir actions in a virtual world, increase self- 

efficacy and give a sense of control (Breuer & Bente, 2010) to  overcome the ir fear 

(Lieberman, 2012). Evidence also shows serious games can increase participation and 

m otivate children to  meet PA expectations and can engage those who often drop out 

(Thai et al., 2009).

Games seem particularly suited fo r prom oting behaviour change since some features 

share aspects w ith  behavioural change procedures (e.g. feedback, modelling, 

challenge), which are key to  prom ote change (Baranowski et al., 2008). The three 

needs identified in SDT are aspects games are particularly good at prom oting (Schell,

2010): need for competence through rehearsing in a virtual environm ent, need for 

autonomy through choosing the games to  play, and the need fo r relatedness through 

being connected to  others and receive support to  maintain engagement. To encourage 

the adoption o f behaviour, rewards can also be used parsimoniously to  avoid 

undermining intrinsic motivation (as explained in 2.2.1.4).
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2 .4  Gam es f o r  H e a lth

2.4.1 Definition

Games for Health are a type o f serious game aiming at prom oting the player's growth 

and healthy development through fostering skills, knowledge, and habits (Thai et al., 

2009). Outcomes include health literacy, physical fitness, cognitive fitness, skills 

development, and condition management (Thai et al., 2009). Games fo r health can 

enhance treatm ents fo r patients, tra in (e.g. through simulation), educate (Kato, 2012a) 

or teach, o ffer insight, motivate, enhance self-management, distract from  

uncomfortable treatm ents, increase m otor skill and cognitive functioning (Susi et al., 

2007).

Games fo r Health have generated a wide range o f games on a variety o f platforms and 

environments to  promote and improve PA, nutrition , mental health, safer sex 

negotiation, disease, self-management and adherence to  one's trea tm ent (Lieberman, 

2013). Even though more research is needed to  improve the design of entertaining, 

engaging, challenging and effective games prom oting health (Lieberman, 2012), there 

has been im portant growth in the field o f serious games fo r health (Kato, 2012b; 

Lieberman, 2013). A high number o f projects have targeted all age groups (children, 

teens and older adults), in a range of environments (schools, homes, rehabilita tion 

centres), fo r overweight and non-overweight individuals (Lieberman et al., 2011), and 

involving various stakeholders (e.g. hospitals, therapists, individual consumers -  Susi et 

al., 2007).

2.4.2 Games fo r Health Classification

Again, there have been numerous attem pts at classifying games fo r Health: Thai et al. 

(2009) distinguished five categories (exercise games, brain fitness, condition/disease 

management, healthy eating, and professional training); and Susi et al. (2007) gave 

eight categories (physical fitness, education in health/self-directed care, distraction 

therapy, recovery and rehabilitation, tra in ing and simulation, diagnosis and trea tm ent 

o f mental conditions, cognitive functioning, control/stress). The d ifficu lty  o f classifying 

games fo r health is similar to  the one associated w ith serious games since there  can be
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cross-over between categories (e.g. a game m ight educate about health issue(s) 

through teaching knowledge and/or through providing simulation experience). These 

categories are classed according to  the purpose fo r which they are used, from  a 

'Health' point o f view.

However since health prom otion can be done through games available in d ifferent 

form at and on d ifferent media, Lieberman (2012) distinguished tw o categories of 

games based on 'technology': 'technology-based' and 'technology-supported'. In the 

firs t category, the game is in the technology and cannot be disassociated from  it 

(generally screen-based). In the second, the technology is only part o f the game (e.g. 

used to  give inform ation or real-time feedback) however players are involved in 

real/physical-world activities (e.g. Geocaching). It seems tha t most serious games to  

date fell into the technology-based category however they become more and more 

available on mobile phones and other handheld and/or medical devices (e.g. inhalers, 

spirometers, blood glucose meters), making them playable from  anywhere, at any 

time, w ith distant teammates (Lieberman, 2012).

2.4.3 A Review of Games fo r Health

Lu et al. (2012) posit tha t video games are promising to  promote health among young 

people since they can teach knowledge, develop/rehearse skills, and change behaviour 

(Susi et al., 2007; Lieberman, 2012). Lieberman (2012) adds these games fo r health are 

interactive, engaging, social and immersive, which can be very m otivating and effective 

when well designed. The use o f phones fo r health prom otion (e.g. SMS, apps) has 

developed rapidly and the ir omnipresence m ight facilitate behaviour change 

(Bernhardt et al., 2013). This rapid growth seems to  be explained by the use of ta ilo red 

inform ation and messages tha t are better processed by the receiver (Bernhardt et al.,

2013) and tha t have shown increase in the retention rate o f the knowledge acquired 

(Randall et al., 1992; Ricci et al. 1996; Kato et al., 2008). Cugelman (2013) highlights 

the importance of feedback fo r prom oting behaviour change and shows how 

gam ing/gam ification is particularly suited fo r prom oting digital health behavioural 

interventions (technology-supported or technology-based) since it tackles the various 

constructs needed to  support behaviour change.
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From a health psychology perspective, these games fo r health can provide direct or 

indirect positive physiological and psychological effects (e.g. players' attitudes, 

emotions, self-confidence) on individuals, which are known to  influence behaviour 

change. Yet even though some games demonstrated increasing some of these effects 

like self-efficacy and knowledge (Kato et al., 2008; Kato, 2012b), evidence is lim ited. 

This is mainly due to  the non-report o f null studies, or to  the poor research design o f 

evaluations, which should use scientific rigor (Kato, 2012a). Nonetheless some games 

were evaluated rigorously and demonstrated improved health related knowledge, 

adherence to  medical recommendations, and greater self-efficacy (Kato, 2012b). A 

good example of a game evaluated w ith  scientific rigor is 'Re-Mission' (randomized- 

controlled tria l over three months) which has shown to  increase adherence to  

treatm ent and game play, resulting in a better understanding of the importance of 

staying positive and be disciplined about anti-cancer treatm ents, an im portant aspect 

fo r fighting the disease (Kato et al., 2008).

Lieberman (2012) has identified tw o  main lim itations to  games fo r health. First, even 

though they can reach all demographics, they have to  be adapted to  the preferences 

of the players, which can be very d ifferent according to  age and gender, and therefore 

specific populations should be targeted. Second, the use o f digital technology to  play 

these games should be used wisely and sparsely.

These kinds o f games may potentia lly bridge the gap between knowledge and action in 

helping people implementing intentions or in prom oting action, since people already 

know what they have to do (Thai et al., 2009). When well designed, Lieberman (2013) 

explains these games can be a powerful component o f health com m unication 

campaigns and can be created fo r d ifferent purposes (e.g. hook the player, supplement 

and reinforce campaign messages, or stand on the ir own).
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2 .5  Ga m e s  P r o m o t in g  P hy s ic a l  A c t iv it y : th e  Ex e r g a m e s

2.5.1 Definition

Exergames, otherwise called active-play video games, exertainment, active games, or 

technology-mediated physical activity (Lieberman et al., 2011), is a category w ith in the 

games fo r health. They aim at prom oting 'exercise' by increasing the energy 

expenditure when playing the 'games', hence 'exer-games'. The field o f exergames is 

fa irly recent and is still in construction (Oh & Yang, 2010; Lu et al., 2013) nevertheless 

the game industry as well as health promoters, government and researchers from  

different backgrounds have shown interest (Lieberman et al, 2011).

Exergames aim at increasing PA however the numerous appellations come from  the 

confusion around the type of 'exercise' promoted through these games. In essence, 

'exercise' is defined as an intentional activity aiming at improving or maintaining 

fitness levels whereas PA has a much w ider defin ition encompassing any movements 

and activities done throughout our daily movements and life, whether it is deliberate 

or not (Oh & Yang, 2010). Since exergames aims at prom oting MVPA and/or reducing 

sedentary behaviour, the desired effect o f an exergame is to  increase a player's energy 

expenditure compared to  sedentary behaviour. Therefore 'exergames' in this thesis 

refers to  prom oting PA in the w ider sense, including skill-related fitness (i.e. agility, 

balance, coordination...).

Most o f the tim e exergames are defined as a form  o f video game (Baranowski, 2013; 

Oh & Yang, 2010; Collins English Dictionary) however technology-supported games 

have emerged recently and are growing (Lieberman, 2012). Hence the defin ition o f 

exergames is rather: a genre o f games involving a form  of digital technology, tha t 

requires energy expenditure to  play the game (adapted from  the defin ition  o f 

Lieberman et al., 2011).

2.5.2 Classifying Exergames

Since exergames involve a form  of digital technology to  prom ote some form  o f PA, 

d ifferent classifications may be possible. We will use as a reference the tw o  categories 

given by Lieberman (2012): technology-based and technology-supported (see 2.4.2).
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However the boundary between these types o f games can sometimes be blurred since 

there are games or platforms tha t are screen based but which require movements 

from  the players in the real w orld; yet these games are classed as technology-based 

(e.g. 'Kinect').

2.5.3 A Review o f Exergames

•  Levels o f Engagement

The fun aspect o f (exer)games has the potential to  engage d ifferent ages and abilities. 

Levels o f engagement when playing are crucial since they directly affect the quality o f 

the workout, fo r instance increasing heart and respiratory rate (Lieberman et al.,

2011). Enjoyment is associated w ith increasing treatm ent adherence (Rhodes et al. 

2009, Lamboglia et al., 2013) or exercise attendance (Peng et al., 2013), even fo r those 

who usually do not engage w ith  traditiona l PA methods (Thai et al., 2009; Daley 2009) 

or in regular PA (Lieberman et al., 2011).

Competitive, collaborative, and enjoyable exergames have potential (Lieberman et al.,

2011) since they appear to  lower the perception of exertion (Fogg, 2002) and they 

were also preferred compared to  a same game tha t does not require doing PA 

(Lieberman et al., 2011).

• Environment Implementation

Exergames were implemented in a variety o f environments such as schools, senior 

centres, fitness centres, homes, and medical and community-based settings 

(Lieberman et al, 2011). It appeared tha t even though exergames play is restricted to  a 

lim ited space, which m ight lim it the intensity o f the PA, more PA occurred during 

exergaming than during PE lessons (Shayne et al., 2012). However Maloney et al. 

(2008), who conducted the study in homes, suggest exergames should be used outside 

o f PE lessons. Studies done in the home environm ent led to  inconsistent results 

(Lamboglia et al., 2013; Goldfield et al., 2014) and more research is needed to  find out 

whether they are appropriate as part o f the PE curriculum (Lieberman et al., 2011). 

Nonetheless since Sallis et al. (2006) advise the design o f m ulti-dom ain interventions,
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it seems worth exploring how a same exergame or a range of exergames can be 

implemented to  be played in d iffe rent environments.

• Health outcomes

Exergames have shown positive results fo r therapy purposes by improving reaction 

tim e, eye-hand coordination, feelings o f success, PA levels, and social involvem ent 

(Lieberman et al., 2011). It has also improved attitudes towards PA (Rhodes et al.,

2009) and levels o f self-efficacy among obese children who have low confidence about 

PA, since players can practice in a safe and controlled environm ent tha t does not 

threaten them (Daley, 2009). Playing exergames has also reduced adiposity (BMI) 

among overweight and obese children (Maddison et al., 2011).

Exergames require more energy expenditure than sedentary games (Lieberman, 2012; 

Stach, 2012; Graves et al., 2007; Lamboglia et al., 2013; Biddiss & Irwin, 2010) and 

have been shown to  engage young people in MPA and even VPA but many do not 

(Daley, 2009). Nonetheless, long-term behavioural changes were observed in a 

randomized study involving children playing Dance Dance Revolution fo r 28 weeks, and 

which concluded tha t VPA was increased (Maloney et al., 2008). Barnett et al. (2011) 

reviewed studies tha t explored the use o f exergames over tim e to  examine the factors 

sustaining engagement and the potential increase in PA. MPA was achieved w ith  many 

exergames however VPA seemed to be less common. It was also generally reported 

tha t the use o f exergames declined over tim e except in a m ultip layer exergame 

(Barnett et al., 2011). Another study led over 6 weeks among children found tha t 

exergames could be an alternative fo r engaging pupils in PA during breaks (Duncan & 

Dick, 2012). There is a general agreement around the need to bette r engage children in 

consistent levels o f activity to  meet the public health recommendations o f 60 minutes 

of MVPA a day (Daley, 2009; Peng et al., 2013; Barnett et al., 2011). Yet most 

exergames promote LMPA (Peng et al, 2013), and those tha t prom ote VPA generally 

do so over a short period o f tim e only (Daley, 2009; Maloney et al., 2008).

To engage players in continuous play and avoid drop out like in Chin et al. (2008), 

Daley (2009) posits there is a need to  explore factors such as novelty, users' 

preferences and levels o f d ifficu lty  (Daley, 2009). To Peng et al. (2013) it is through
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using multiple games (especially with story and plot development) that sustainability 

may be promoted.

Lieberman et al. (2011) argue that exergames can be a gateway to physically active and 

daily lifestyle by promoting habits. This view is shared by Lamboglia et al. (2013) who 

encourage the use of exergaming among young people to adopt more active lifestyle. 

However this conclusion is seen as lacking evidence by Goldfield et al. (2014) claiming 

their findings were based on a small number of studies and that interventions were led 

in laboratory setting. Lieberman et al. (2011) call for researching new ways to promote 

maintenance over the long term.

•  A Shift to Real-World?

Lieberman (2013) has listed the different types of activities that exergames have 

involved players in (e.g. dance moves, step aerobics, kickboxing, Hula-Hooping, martial 

arts, biking...) however these activities were completed on dance pads, balance 

platforms, or through gestures detected by cameras or by handheld remote controls. 

Technical problems and failure were reported (Graves et al., 2007; Shayne et. al.,

2012), suggesting that creating exergames relying on digital technologies only (i.e. 

technology-based) is limited. Moreover, the amount of energy expended when playing 

exergames was less than most real sports (Graves et al., 2007) and therefore do not 

replace conventional activities (Peng et al., 2013). Furthermore, exergames have not 

shown supporting the social rituals the same way traditional sports do (Bogost, 2007), 

which was nonetheless identified as an important feature to promote PA (Simons et 

al., 2013). All of these findings seemed to be concluded from the evaluation of 

exergames that were technology-based, and therefore restricted to a small space of 

play (e.g. dance pad, movement recognition on a small scale perimeter). Goldfield et 

al. (2014) call for the need for more research in the field of exergames and the 

importance and benefits of doing PA in the natural environment, involving meaningful 

and social interactions. It hence seems worth exploring how to shift exergames 

towards conventional activities, as suggested by Lieberman et al. (2011) to ensure 

higher levels of VPA are reached. One way to do so is through creating technology- 

supported games, where play experience is taken away from the screen and
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implemented into the physical world -  and described as pervasive games (Lieberman,

2013) -  which is a way to  m otivate players exploiting the ir context (Shirazi et al.,

2010).

•  Self-Managed & Non-Structured PA?

Peng et al. (2013) report a lack o f evidence about the efficacy of exergames over a long 

term  in a non-structured and self-directed use among young people. However Biddiss 

& Irwin (2010) argue tha t self-directed exergames may be a way to  prom ote LMPA and 

Lieberman et al. (2011) also advance tha t conventional activities such as sports, as well 

as unstructured and imaginative free play should be explored. Dishman et al. (2005) 

also encourage self-management strategies since these directly affect self-efficacy 

levels, which have shown increasing levels o f PA among adolescent girls (Dishman et 

al., 2004). It therefore seems w orth  exploring the use of exergames in a non-structured 

and self-managed manner to  explore the continuous play o f exergames. A good 

example tha t promotes PA in an unstructured and self-managed way is Zamzee; it is 

not a game yet it is a 'Two-Stage' gamification. Zamzee consists o f wearing a three-axis 

accelerometer throughout the whole day tha t does not record steps but MVPA levels. 

There is no interface on the device which must be connected to a com puter via USB (in 

Stage 2) to  find out how much exercise was done since last connected. Zamzee 

promotes PA throughout the users' daily lives in a self-managed manner, and has 

shown to  increase levels o f MVPA by 59% in a randomized control tria l 1 (Omidyar,

2012). Social networking and support were used to  in itiate and maintain the users' 

behaviour, which is a crucial feature to  improve health outcomes by m otivating and 

acknowledging one's behaviour (Lieberman, 2012). Zamzee uses extrinsic rewards 

(small prizes) to  in itiate behaviour and intrinsic m otivation to  sustain the behaviour 

through positive experiences. What seems im portant when prom oting exergames in a 

self-directed use is to  create a context to  help appreciate these rewards through giving 

autonomy, control and connection to  others (e.g. users, friends).

1 This study has not yet been published in a peer reviewed journal.
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• The 'Two-Stage7 concept: A Valid Direction?

The Two-Stage concept, which was inherent to  'Gener-G' and which received positive 

feedback at the tim e (see 1.1.3), appeared to  be particularly suited fo r this research. 

Exergames do not replace real sports (Daley, 2009). Lieberman et al. (2011) posit 

conventional activities and real play (e.g. football, cricket, gymnastics) should be 

promoted, and activity led in a non-structured and self-managed manner is worth  

exploring (Peng et al., 2013). The Two-Stage concept takes place in the real world, 

which allows players undertaking the ir favourite activities or real sports in a more self

managed manner to  generate a currency to  play games afterwards. Therefore finding 

out how /if 'Gener-G' & /o r the Two-Stage concept are engaging seem w orth  exploring.

2.5.4 Learning & Acting

•  Learning

From the serious games classification website "an exergame is a physical or cognitive  

tra in ing game" (SGC, 2013). M ueller (2009) state exergames aim at prom oting sports 

and exercise to  support physical, social and mental health benefits. W hether it is 

training or supporting, games fo r health, and more especially exergames, have the 

intention to  promote a behaviour rather than knowledge (only). As Gary Knell asked: 

" What is literacy and learning today? Is it  memorizing a lo t o f facts, or is it  having the  

capability to manoeuvre your way through data to fin d  answers to questions tha t come 

up in your life?”  (Thai et al. 2009, p27).

•  Behaviour

The TTM suggests people 'learn' firs t by raising awareness about the danger and 

lim itations about the ir actual behaviour and the benefits o f adopting a (healthy) 

behaviour. This is done through the firs t three stages of change to  develop intentions 

before implementing them in the 'Action' stage. Games aiming at developing cognitive 

knowledge around PA do exist (i.e. 'Edugames' or the 're tro  serious games' like Blast 

Off, which sets the player as an astronaut who, the same way rocket needs fuel to  

blast off, needs to  have the right kinds o f fuels to  be healthy) however exergames 

focus on prom oting action and developing skills. In relation to  the Transtheoretical
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model, these types of games aim at inserting individuals d irectly onto the 'Action' 

stage regardless of where they belong on the stages of change and of the ir levels of 

awareness.

This approach seems particularly useful since there is a gap between intention 

form ation and im plem entation (see 2.2.1), meaning tha t even though people know the 

inform ation or have in tention, they do not act. Promoting behaviour change by 

inserting individuals into the 'Action' stage firs t may be another way of im plem enting 

change and of learning. Lieberman et al. (2011) argue individuals can learn from  the ir 

actions after repeated behaviour as they start noticing the change in the ir body 

composition, develop positive feeling about doing PA, leading to  a better mental 

health w ith higher self-efficacy, which motivate to  engage more in PA.

2 .6  'B l e n d in g  Ex p e r ie n c e '  &  Ex e r g a m e s

Serious games have this duality between the player's intention and the game's 

purpose: players want to  have fun but the games should prom ote learning (here a 

health ier/m ore active behaviour). For a serious game to  be effective it must provide 

the right balance between enterta inm ent and learning; Breuer & Bente (2010) define 

this as a 'blending experience'. To them  the effectiveness o f learning depends on the 

players' enjoyment of the experience, which was defined as key by Duncan et al. 

(2011) to  sustain this behaviour. A blending experience must not juxtapose learning 

and knowledge (e.g. adding nice graphics to  educational messages) but blend them  so 

tha t fun and learning are interwoven. Hence fun promotes engagement which 

develops knowledge. Habgood & Ainsworth (2011) explain tha t good learning games 

focus on developing 'intrinsic m otivation ', which can be done by delivering learning 

material through the parts o f the game tha t are most fun to  play. The blending 

experience is therefore a crucial aspect to  take into consideration when designing any 

serious games.

However a 'blending experience' in Breuer & Bente (2010) refers to  traditiona l learning 

(for educational purposes) which is the acquisition o f knowledge. Yet in the context o f
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this thesis, the learning relates to  perform ing a behaviour. This section therefore aims 

to  give a defin ition o f what a 'blending experience' is in the context o f exergames. In 

the context o f this research, the researcher here concluded tha t three conditions have 

to  be met fo r an exergame to  provide a blending experience:

1. When the PA done affects the content o f the game (e.g. a player's move);

2. When PA is presented as a positive behaviour;

3. When players make PA as a conscious behaviour, as a goal (e.g. to  inform /ra ise

awareness about the players' behaviour).

To illustrate better how the three aspects can provide a blending experience, a range 

of existing exergames were selected and related to  each o f these aspects. Even if at 

least one o f the three aspects was found among existing exergames, none were found 

combining the three aspects at once.

2.6.1 Physical Activity Affects the Game Experience

Ensuring tha t PA directly affects the game play is a way to create a meaningful and 

engaging experience since players see the purpose of doing PA by associating it w ith 

the game experience. This can be done in tw o  ways, through affecting:

1. The player's game play (at an individual level). This relates more to  single player 

exergames where one player does PA tha t affects his/her own game play only. 

A good example fo r this is the famous exergame Dance Dance Revolution 

during which players dance to  the ir favourite  tunes by replicating on a dance 

pad the combinations o f moves tha t they see on the screen. Players have to  

move (more or less quickly according to  the d ifficu lty o f the level) to  replicate 

the step dance combinations fo llow ing the rhythm of the song being played. 

Therefore in order to  win the game and improve the ir performance players 

must tim e the ir real-world moves w ith the content o f the game.

2. Another player's game play (at a group level). PA affecting the game play can 

also be viewed from  a more social perspective if the PA done can somehow 

affect the interactions w ith  other players. This kind o f interaction between
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players was not found in existing exergames which may be explained by the 

fact tha t exergames do not seem to  support social rituals (Bogost, 2007).

A counter example where PA is to ta lly  independent and unrelated to  the game play is 

Gamercize. Gamercize is not really an exergame or a game but more a system using 

existing platforms (Xbox PS3 or W ii) to  function. 'Players' exercise on an indoor bike, 

stepper or 'row er' and if the PA is in terrupted, the game pauses until the player starts 

exercising again. Therefore the PA done when 'Gamercizing' does not seem to  blend at 

all since it is simply a distinct layer added to  existing games. It is a sort o f cadence 

players have to  get in to to  keep the game going, making the energy expenditure spent 

while 'gamercizing' more constant and less in terrupted than other exergames (Duncan 

& Dick, 2012).

2.6.2 Physical Activity is a Positive Behaviour

The second aspect o f a blending experience is to  ensure PA is seen as a positive 

behaviour. Giving value and developing positive attitudes and disposition towards PA 

m ight encourage the adoption o f a healthier lifestyle over the long term . In order to  

promote this positive experience, cheating about one's PA levels should be prevented.

It is argued tha t although Gamercize gets players exercising, this may not be suited fo r 

exploring maintenance in the behaviour since does not show a positive perspective o f 

PA: in Gamercize players are penalised fo r not doing enough PA. This may impact the 

way players perceive exercise, as a punishment rather than associating it w ith  a 

positive experience.

2.6.3 Making Physical Activity Conscious, as a Goal

This comes in the continuity o f the tw o  firs t aspects to  enhance the value o f adopting 

an active lifestyle by making it more obvious, conscious or self-in itiated, and where PA 

affects the game play in a positive way. It is thought tha t this can be done in d iffe rent 

ways, through:

1. Inform ing/raising awareness.
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2. Sharing inform ation about PA performance (referring to  the concept o f self- 

evaluation).

It was reported tha t one of the benefits o f exergames is tha t they can distract from  the 

discomfort o f exercising (Fogg, 2002); this conclusion came from  tests realised on 

machines tha t could be considered as early prototypes o f Gamercize. Adding PA as an 

extra layer and using the game to  distract users from  doing PA may be a good way to  

in itia te a behaviour, however the game becomes solely the goal, which is thought to  

be lim ited to  prom ote PA on a long term .

Another example tha t does not make PA as a goal is the two-staged game Pokemon 

Heart Gold. In this game, players can do PA in Stage 1 to  increase the powers o f the 

players' monsters when playing the game in Stage 2 through wearing a Pokewalker 

(pedometer). Even though the PA done in Stage 1 can affect the content o f one's game 

play (i.e. providing players w ith  stronger monsters) it is neither compulsory nor a goal 

in itself. Besides the play o f the game in Stage 2 does not incorporate any forms o f PA. 

Nonetheless Pokemon is the only exergame found tha t allows undertaking 

conventional activities and tha t rewards players fo r doing so, if they wear the 

Pokewalker.

In 'Gener-G', the game created prior to  this research (see 1.1.3), PA was prom oted 

throughout Stage 1 only. Even though PA was increasing chances of w inning the game, 

it was not reported to  players, who did not have access to  the amount o f PA they had 

done.

'F itb it U ltra' is not a game but a fitness tracker used to  manage a healthier lifestyle (PA 

+ diet) through the combination of a device (accelerometer) based on a digital service 

(website). Users wear the tracker all day long to  measure the PA and can log in to  the ir 

account on the website or the Fitbit app to  get more detailed inform ation (e.g. activity 

bars representing PA patterns every 5 minutes) about the ir intensities o f PA 

(light/m oderate/vigorous), as well as logging food intake or PA tha t could not be 

recorded (e.g. activities done in water). Logging one's activity was found to  be 

rewarding (Munson & Consolvo, 2012). Fitbit also gives extra inform ation accessible 

directly from  the interface on the device about: steps, distance, calories burnt, floors
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climbed, the time, and how active users have been for the past three hours through 

the representation of a 'growing flower'. When picking up the device, random 

messages appear, some of them using fun (e.g. Love You; Walk me!; Step Geek...). The 

driver for using Fitbit comes from the intrinsic motivation of the users to adopt a 

healthier lifestyle however the different options available through the product and the 

service (e.g. information, reliability) help to maintain a healthy behaviour. Accessing 

information especially when it is visual (e.g. an evolving graphic) can be a motivation 

although more research is needed (Munson & Consolvo, 2012).

Another good example illustrating this idea that PA should be made conscious is 

Zamzee. A customisable profile onto the Zamzee website in Stage 2 is set for each 

user, allowing them to decide who to share the information with, what information, 

and customising their avatar. Users can also 'make a status' about how the points have 

been earned by associating a series of pre-composed sentences about the type of 

exercise done (walking, skateboarding...) and how it has been done (dangerously, 

fearlessly...) or who with (with my families, like a star...). A humorous note can be 

added when giving the message through random associations (e.g. dancing on the 

clouds, with zombies, bouncing like a pro, doing footie with mad skills) which enables 

getting likes' from the players' network. This is also a way to provide social support 

and make new friends, contributing to motivation.

There are a number of exergames and tools aiming at promoting PA like those 

presented above yet none of these examples combines all three dimensions of a 

blended experience as defined in this section. There is therefore merit in creating an 

exergames(s) that combine those three aspects of the blending experience.
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2 .7  U s in g  D esign  to Create Ex e r g a m e s

This section introduces how Design m ight be a viable way to  create exergames (while 

exploring how a blending experience m ight be promoted) and presents the process of 

creating games fo r health.

2.7.1 Using Design fo r Health Purposes

Health psychologists give an account o f the m otivational factors leading to  behaviour 

change and tha t are gathered into theories and models, but they seem to  be lim ited 

fo r PA prom otion (see 2.2.4). Policies or action plans around PA appear lim ited since 

d ifficu lt to  implement and the reductionist approach seems an obstacle fo r making 

progress in prevention o f non-communicable diseases such as obesity. Matheson et al. 

(2013, p l078) even go so far as to  say tha t "scientific evidence, while true, has been 

useless fo r  effecting change” . Since human behaviour is irrational and complex tackling 

the wicked problem o f obesity holistically and through a solution-driven approach like 

in Design seems worth  exploring. Matheson et al. (2013, p l081) explain tha t 

"designers can have a profound influence on social innovation. The critica l balance o f  

creative and in tu itive thinking (design thinking) w ith technical and content expertise 

(analytical thinking) has been very successful in diverse settings and organizations".

2.7.2 Creating Games for Health

To create effective and well-designed games, it is crucial to  involve research experts in 

Health fo r the whole duration of the research, and early in the process, so as to  be 

involved in the defining of the game scope (Kato 2012b). Then, form ative research 

must be conducted to  understand the targeted population (Lieberman, 2012) and 

develop knowledge about them (e.g. beliefs, interests, tastes, perceived obstacles). 

Involving target group(s) is a way to  develop the game's content and fo rm at and gain 

insights about how it should be implemented (Kato, 2012b). To increase effectiveness, 

behavioural theories should be part o f the research (Kato, 2012b; Lieberman, 2013; 

Peng et al., 2013) from  these early stages (Kato, 2012a). Behavioural constructs (e.g. 

self-efficacy, observational learning, risk perception, health beliefs, m otivation, 

persuasion) as well as strategies (e.g. social comparison, social networking, message
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ta iloring) and games features (e.g. compelling story telling, sharing results, team 

collaboration) should be explored together (Kato, 2012b).

Cugelman (2013) demonstrated the benefits o f using gamification fo r health 

behavioural change and highlights the importance of games being fun and engaging to  

be more effective when designing digital health interventions. Levels o f fun and 

engagement are even more im portant tha t they directly affect the quality o f the 

w orkout (Lieberman et al., 2011). Therefore another im portant aspect when creating 

games fo r health issues is its evaluation. There are tw o  types o f evaluation tha t can be 

distinguished:

1. Formative evaluations, which must be iterative when developing and refining 

games to  ensure the quality o f impact. It is through iterative game-testing tha t 

the right balance between enterta inm ent and the serious goal can be reached 

(Lieberman, 2012). Every evaluation or validation taking place in the design 

development should be based on theories and models combined in a coherent 

manner (Kato, 2012a). Before the game is completed, Kato (2012b) suggest 

leading a 'dosing study' over tim e to  ensure tha t the intervention has the 

desired effect, ideally w ith a control group. It is during this stage o f evaluation 

tha t level(s) o f fun when playing the game should also be assessed since they 

have a direct effect on the ir level o f engagement into the game (Lieberman, 

2013).

2. Summative evaluations. Finding out what impact(s) the game in question might 

have on one's health is crucial (Kato, 2012b; Duncan et al., 2011), over the 

short and long term  (Lieberman, 2012). Hence a summative evaluation should 

finally be undertaken to  measure the impact o f the game(s) in tervention on the 

players' health (Kato, 2012b) over the short and long term  to  find out how the 

player's responses contribute to  improved health-related knowledge, skills, 

attitudes, social interactions, behaviours and outcomes (Lieberman, 2012). The 

adopted approach should be the one a psychologist would take, w ith  an 

evaluation of cognitions and adopted behaviours (Kato, 2012b), using
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Randomized Control trials and adequate control groups (Kato, 2012a), as this 

type of evaluation is the standard fo r evidence-based medicine (Kato 2012b).

As a conclusion, Design has merits to be employed fo r this research and some authors 

such as Matheson et al. (2013) even make a call fo r it.

2 .8  Process &  R ig o u r  in  D esign

The process o f creating a game as a designer and the process of evaluating a game fo r 

its impact(s) on health as a health researcher are very different. This section describes 

the main differences between Design & Science processes and subsequently presents 

the core principles and techniques tha t Design applies, and which seems appropriate 

fo r tackling complex issues such as obesity.

2.8.1 Processes and Outcomes in Design and Science

Design and Science are tw o  disciplines tha t nowadays seem to  be very distinct. Design 

is radically d ifferent from  Science (Cross, 2007). Design is independent from  Science 

and has developed its own methodology and “ designerly way o f knowing, thinking and  

acting" (Cross 2007, p55).

The Sciences look fo r an absolute and universal tru th  tha t is valid all the tim e and 

everywhere. In contrast, Design "deals w ith the specific, intentional, and non-existing" 

(Stolterman 2008, p59) by looking at the present fo r creating the fu tu re  and exploring 

what the world could be like. Design is more focused on answering the question 'w hat 

i f ,  to  see what changes occur, and seek fo r changes and 'new realities' (Stolterman, 

2008). In essence, Design is a theory of action followed by meaning rather than 

meaning followed by action (Overbeeke & Wensveen, 2003).

Unlike in the Sciences, Design does not try  to  isolate variables which could actually 

lead to  worse results (Stolterman, 2008). Design is driven by creating holistic solutions 

to  problems (Swann, 2002) aiming at improving the complex situation identified in the 

existing world. It is through providing solutions tha t a problem can be approached 

holistically.
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Adopting a holistic approach to  problems is actually what allows design to  deal w ith 

'messy situations' (Cross, 2007) or 'wicked problems'. In essence, a problem tha t is 

wicked cannot be understood until after the form ulation of a solution, and solutions 

are not right or wrong but 'good enough' and tha t is a continuous process (Rittel & 

Webber, 1973).

Due to  the complex nature o f wicked problems, and therefore to  the ir richness, the 

m ultip le facets o f a phenom enon/situation can challenge, fu lfil, and stim ulate 

creativity (Stolterman, 2008). Creativity in Design is crucial since it aims at constructing 

an artificial world tha t does not exist and "is tied to a domain tha t derives its creative 

energy from  the ambiguities o f an in tu itive understanding o f phenomena" (Swann 

2002, p51).

2.8.2 The Design Process

The UK Design Council (2005) illustrated the design process as a double diamond 

(Figure 7). Each diamond represents the a lternation o f the way designers th ink: 

divergent and convergent.

DISCOVER DEFINE DEVELOP DELIVER

Figure 7 - The Double Diamond diagram (UK Design Council, 2005)

As the shape of the diamonds suggest, the ir firs t halves 'open up' (divergent thinking) 

and the ir second halves 'close down' (convergent thinking). The process in which this 

alternation o f funnels and inverted funnels falls into is composed of fou r main phases: 

Discover, Define, Develop, Deliver. This double diamond diagram is useful to  

understand how ideas can be created and developed. However, it is a simplistic way o f
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representing the design process tha t is in reality messy, especially at the start o f the 

process. Figure 8 below o f Sanders & Stappers (2008) also represents the development 

o f ideas across the design process but gives a better account o f how messy this process 

is, which starts w ith a very "fuzzy" phase where everything is considered and taken on 

board to  stimulate inspiration. This exploratory phase is a way to  figure out what 

matters and what does not, through considering many d iffe rent aspects (user and 

context's understanding, materials, technologies...). It is during this phase tha t the 

'possible' (Fallman, 2008) and 'what i f  is explored, sometimes w ith  the fu ture  end- 

users, and where the terms o f the problem are defined ('design criteria ' in Figure 8).

:y front end

Figure 8 -  The Design Process (Sanders & Stappers, 2008)

A range of ideas emerged which then get refined and developed through the making of 

prototypes (i.e. products, systems) o f d ifferent degrees o f finishing, as much physically 

as technically or aesthetically (Gaver & Bowers, 2012). Prototypes represent the 

designer's vision o f the artificial world and are created to  explore how they are 

received in the 'real w orld ' in which they are evaluated. Through iterative cycles o f 

creation, evaluation, and modification, prototypes are refined which reflect the 

development o f the designer's understanding as to  the ir role and use in the real world. 

Therefore this drawing could also be used to  describe the development o f the 

designer's understanding of the (wicked) problem to solve, and how the pieces o f the 

puzzle come together.

Design practice always results in 'things' (i.e. products, systems, services, artefacts) 

tha t embody both the designer's understanding and the ir vision o f possible answers to  

the wicked problem. It is only by going through these iterative cycles tha t
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understanding is developed and tha t the 'messiness' o f the situation can start making 

sense.

2.8.3 Participation in Designing

Design is about exploring and giving form  to  new things (Fallman, 2007), to  create new 

realities (Stolterman, 2008) tha t become possible through iterative tests and 

evaluations in context. Participatory design is a mindset (Sanders, 2002): it is o f a belief 

tha t participants have something to  o ffer because they are the experts and fu tu re  end- 

users. In essence, participatory design has the goal o f improving the knowledge 

foundation and o f producing more realistic expectations, more appropriate and w ith a 

deeper involvement o f the users (M0nsted & Onarheim, 2010). Glasemann & Kanstrup 

(2008) also argue tha t involvem ent o f users has shown to  lead to  bette r outcomes, 

which are more likely to  be approved and adopted by the end-users. This view tha t the 

fu ture  end-users are experts o f the ir own experience and tha t the ir involvem ent in the 

project will lead to  better outcome is very pragmatic. Carroll & Rosson (2007) share 

this point o f view but also add tha t since the end-users are also the target, they have a 

right to  involvement (moral reason).

There also exist d ifferent degrees and natures of participation: Sanders (2002) posits 

tha t involving participants in d ifferent types o f activities (saying, doing, making) can 

deepen understanding by revealing d iffe rent types o f knowledge (Figure 9), which can 

lead to  better results. Traditional research methods are mainly about finding out what

What people:

f

do
make

e x p l i c i t
o b s e r v a b l e

a

Figure 9 -  D ifferent activities reveal d iffe rent types o f knowledge (Sanders, 2002)
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people say and th ink and involve focus groups, interviews & questionnaires, however 

listening and/or observing what people do, see and use is not enough (Sanders, 2002). 

As opposed to  traditional interviews, making can reveal d ifferent types o f knowledge 

(Sleeswijk Visser et al., 2005) and provide greater level o f insight and unexpected 

outcomes (Gauntlett, 2011).

2.8.4 Designerly Ways of Knowing

The main method of enquiry in Design is through making, as a way o f probing and 

understanding the relationship between people and objects or artefacts. Designers 

explore this relationship at d ifferent levels (i.e. emotional, functional) to  see how it can 

relate to  the fu ture  possible world they envision. Therefore designers are not always 

interested in the 'th ing' in itself but more about the reaction(s) to  it. This is why it is 

common for designers to  use artefacts as a way of communicating w ith the  fu ture  end- 

users. Artefacts are tools tha t can be manifested in d ifferent forms, form ats and 

mediums (i.e. prototypes, images, drawings, interactive systems, books, exhibitions, 

websites, videos...) to  best suit the audience (Gaver & Bowers, 2012). They may be 

used by the designer to  test ideas o f the vision o f the artificial world and see how they 

are received in the real world, or made by the future end-users who engage in design 

activities. These artefacts may be a "proposition fo r  a preferred s ta te " (Zimmerman et 

al. 2010, p311) used as tools fo r discussion o f this preferred state and o f what it 

implies, which is also a way to  better understand the current states. They are a way to 

explore the d ifferent opportunities fo r change and they can be of d iffe ren t nature 

according to  the intended outcome: they can be a form  o f statement, more or less 

radical or critical in order to  provoke a reaction from  the people interacting w ith it, but 

they can also be prototypes of d ifferent degrees o f finishing, or tools fo r creative 

activities tha t are used in a participatory context. Often they represent possible 

solutions, answers or visions o f the artificial world to  explore how the fu tu re  could be 

(and not on what the present or the past are), giving the opportun ity  to  all the 

stakeholders involved in the research to  discuss, explore, and pro-actively shape the 

fu ture  (Zimmerman et al., 2010).

Page | 44



ncicH-C I ± .  IIILI UUULIIUII I Jia 1C VI nil I u .  iv 11. 11 ivuvivgy | -t. i jv- u i v~m i i j . lviuli

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

2.8.5 What is Rigour when Designing?

As an emerging discipline, there is still a need in Design to  understand "w ha t 

constitutes the rigor and discipline o f design practice" (Stolterman 2008, p60) as Design 

is not science and must define its own terms and rigor (Gaver & Bowers, 2012).

Design practice is driven by uncertainty, the unknown, the untested, but this does not 

undermine rigour. Swann (2002) explains tha t ambiguity, and indirection (Gaver et al., 

2004), both lead to  creativity since a high degree o f uncertainty often unfolds things in 

unpredictable ways, which may change the initial focus of a project (Dalsgaard & 

Halskov, 2012). However a change in focus does not mean it is less rigorous. Instead, it 

means tha t the data is rigorously analysed in relation to  the original focus and tha t 

reflection and knowledge gained during the process showed potential fo r developing 

the project in a direction tha t was not thought or imagined before. Rather than a shift, 

it may be more relevant to  describe it as a 're-adjustm ent' to come up w ith  a more 

appropriate and pertinent solution.

When testing in context, designers look fo r inspiration fo r creating something new 

while adapted to  the needs of the future end-users. A designer is immersed in the data 

looking for opportunities to  produce something meaningful, adapted, and new. A 

designer therefore aims at producing data tha t w ill a llow generating creative stimuli as 

well as developing understanding about the users and how they interact w ith  the 

'things' or artefacts presented to  them. Creative stimuli are therefore used to  create 

and develop the artificial world, and are combined w ith the designer's understanding 

about the real world to  ensure meeting the user's expectations and needs when 

implementing his/her vision about the artificial world into the real world. Looking fo r 

inspiration in the real world to  trigger creativity and vision in a possible artific ia l w orld  

is essential to  produce innovation: "the quality and value o f design research is its 

'unre liab ility ' and 'in va lid itym a n ife s te d  in creativity , innovation , and d iffe rent ways o f  

seeing" (Fallman & Stolterman 2010, p267).

Since creativity is a core element in design practice, designers need to  ensure tha t they 

have a set o f data as diverse as possible to  increase the creative stimuli. This data
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analysis, combined w ith  the vision o f the designer, is the driver fo r developing the 

solution(s), however, it is crucial to  go through iterative cycles o f testing in context.

2.8.6 Design is Suitable to Tackle Obesity

Section 2.7 suggested Design in a Health context might be beneficial. This section 

develops this idea and presents tw o  reasons why Design is particularly suited for 

tackling the wicked problem tha t obesity is.

Firstly, the solution-driven exploration taking place in Design enables a search fo r new 

realities through engaging in design activities to  develop understanding, generally w ith 

fu ture  end-users. Since the goal in Design is not to  discover the tru th  but to  provide 

solutions fo r (societal) changes through the making of artefacts (Zimmerman et al., 

2010), all the d ifferent aspects tha t constitute the users' experience can be explored 

holistically. Fallman (2008) lists a range o f aspects involved in a user experience and 

which can be experienced at d iffe rent levels: physical, sensual, cognitive, emotional, 

and aesthetic; but users' experience also involves relationships between form , function 

and content as well as fun and playability. Based on practice including test and 

evaluation in context, design has the ability to  approach problems as a whole 

(Stolterman, 2008), making it suitable fo r m ulti-faceted problems (Zimmerman et al., 

2010).

Secondly, Brown (2005) refers to  the design discipline as being a T-shaped skill'. The 

vertical bar on the T represents the set o f skills knowledge w ith in  one discipline 

whereas the horizontal bar refers to  the design discipline being able to  collaborate 

w ith other discipline by integrating the ir knowledge. Therefore designers should have 

the ability to  take on board all these sets o f skills and knowledge from  others' 

disciplines and be at the centre o f a multi-disciplinary team (Fallman, 2008). The role of 

the designer is to  integrate the given knowledge and language from  across disciplines 

and to  propose solutions in a holistic manner (Zimmerman et al., 2010). Therefore 

designers need to  develop d ifferent sets o f skills to  communicate w ith in  the m u lti

disciplinary team (Fallman, 2008) so tha t all the languages and knowledge transm itted 

by other disciplines can be reform ulated into another language, the one o f the
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designer. This is often done through creating and making as a way to  synthesise the 

knowledge into a 'th ing', often visual and tangible.

As a conclusion, Design seems particularly suited fo r tackling health related issues, and 

more especially the 'wicked problem ' tha t obesity is since effective in m ulti-disciplinary 

contexts. However Design may be seen as lacking in rigor due to  its subjectivity in 

in terpretation. The challenge fo r designers in m ultidisciplinary contexts comes from  

demonstrating tha t the activities done through practice are justified, structured and 

rigorous, while making sure the collected data w ill be appropriate to  fu rthe r develop 

the design (Fallman & Stolterman, 2010).

2 . 9  Co n c l u s io n

Obesity is a serious problem and many government campaigns have highlighted the 

dangers of sedentary lifestyles (Ekblom-Bak et.al., 2010; W eiler et.al.,2010) and the 

benefits tha t regular PA can provide (Matheson et al., 2013; W eiler et.al.,2010).

Focusing on children and young people is im portant to  engrain healthy habits (NICE,

2007). This research will therefore focus on 11-12 years old, when entering secondary 

school (Year 7).

There is a wide range of theories and models available in health psychology tha t 

explain well the various factors influencing behaviour change and provide a basis to 

design interventions (Lu et al., 2013) however they should focus on prom oting action 

rather than motivation only (Brug et al., 2005). Furthermore, since interventions based 

on psychological theories or models fo r prom oting behaviour change have not always 

been consistent and tha t most obesity prevention programs (Summerbell et al., 2005) 

or those increasing PA (O'Connor, 2009; Fremeaux et al., 2011) have not been 

effective, it seems appropriate instead to  use concepts drawn from  those theories and 

models (NICE, 2007) to  inform  the design o f programmes aiming at prom oting PA 

rather than driving them.
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An area tha t may have the potential to  change behaviour while using concepts drawn 

from  the psychological literature is the serious games and games fo r health. Games fo r 

health have already shown various benefits fo r prom oting learning and behavioural 

patterns. However evidence shows tha t applying these concepts and combining them  

w ith user-centred approaches when designing and evaluating serious games led to  

more successful results (Peng et al, 2013; Kato, 2012b; Bernhardt et al., 2013; 

Lieberman, 2012).

A lot o f exergames seem to  be technology-based however Lieberman (2012) posits 

technology should be used parsimoniously, especially when Rideout et al. (2010) show 

the amount o f tim e already spent in fro n t o f digital or screen-based Media. 

Furthermore, the cost o f some exergames and the complexity of the technology can be 

problematic (Shayne et al., 2012; Graves et al., 2007). Despite the success o f a few  

exergames, there is a lack o f evidence showing the effectiveness o f exergaming fo r 

prom oting MVPA (British Heart Foundation, 2012c). No exergames so far have been 

shown to enable meeting the recommendations o f 60 minutes of MVPA: most o f them  

generally provided LMPA only (Peng et al., 2013) and when MVPA was prom oted it 

was over a short period o f tim e (Daley, 2009).

However it is d ifficu lt to draw defin ite conclusions about the use o f exergames from  

the literature since it is not always clear whether the findings apply to  'active video 

games' only (relating to  technology-based games) and/or to  others forms o f 

exergaming tha t are not necessarily technology-based (i.e. technology-supported or 

non-technologic). For instance it is unlikely the conclusions reached about exergames 

demanding m inimum space (Lieberman et al., 2011) or being costly (Shayne et al., 

2012) apply to  technology-supported games, which is a growing sector. These 

questions about the 'scale of play' or the cost o f exergames seem less relevant to  

technology-supported games.

One explanation fo r exergames not meeting health recommendations m ight be tha t 

designers failed to  create compelling and effective exergames via a fu ll blending 

experience. Even though each o f the individual aspects established in 2.6 were found 

in a range o f exergames, or tools or gam ification (e.g. Fitibit, Zamzee), they were
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implemented independently, in isolation, and none have shown to promote those 

three aspects in combination. One explanation why exergames have failed so far to 

meet the health recommendations over the long term might be that none have 

successfully combined those three aspects into one experience.

Using Design as a main method of enquiry to create outcomes that will be appropriate 

and accepted by the future end-users seems worth undertaking. This is done through 

using Design techniques that trigger creativity for creating, developing and assessing 

outcomes in context, with the future end-users, and in an iterative process. In this 

research, the outcome aims to improve the future end-users' health (i.e. PA) and 

therefore the nature of this research is multidisciplinary. However since Design is a 

discipline drawing out from the Humanities, it involves a lot of subjectivity and 

interpretation from the Designer, who might judge it rigorous to change the direction 

of a project for instance. The challenge in this context of exergames creation resides in 

demonstrating a type of rigour that will be accepted by all disciplines while ensuring 

creating an appropriate outcome through designing.
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Chapter III -  Methodology

Following what we know about the process and techniques used in Design, this 

chapter considers the methodological approach adopted w ith in  this research project. 

The aims and objectives o f this design research are firs t presented and a defin ition o f 

'design research' is then outlined. A debate to  define what design research is and what 

criteria are needed to  ensure valid ity in design research is also considered.

3 .1  A i m  &  O bjectives  o f  th e  R e sear ch

Informed by the literature review (chapter II), the primary aim of this research focused 

on creating, developing and refining engaging game(s) to  prom ote physical activity 

(PA) among adolescents aged 11-12 years. To achieve this, four key objectives were 

identified:

1. To examine the properties and types o f games tha t do or do not a ttract the 

sample population

2. To explore how to  create games tha t are engaging to  play repeatedly, regularly, 

and over the longte rm

3. To explore how PA can be embedded into game(s) tha t a ttract the sample 

population

4. To explore the feasibility o f delivering a game(s) to  promote PA in the sample 

population
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3 . 2  D e s ig n  R esearch  D e f i n i t io n

3.2.1 Design & Research

Through a desire to establish design as a discipline recent attem pts have been made to  

place Science at the heart. W ith this in mind, Cross (2007), suggests there are three 

ways of conducting design w ith in  a scientific paradigm: 1) 'Scientific Design', 2) 'Design 

Science', and 3) 'Science of Design'. Scientific Design is typical o f the m ajority o f design 

practice (Cross, 2007) mixing in tu itive design methods w ith scientific data to  guide 

decisions (e.g. choosing the properties o f a material based on its robustness as well as 

its design potential). Design Science is an extension o f Scientific Design, which 

recognises general laws to  optim ise the outcome o f the design process (e.g. general 

rule to  look at material properties at the start o f a project). Finally, Science of Design is 

about analysing and studying the design principles, practices and processes from  an 

observer's point o f view. W hat all these approaches have in common is an a ttem pt to 

define the intellectual and scientific approach of the designer and design methods, yet

2.8.1 outlined tha t the Design process can be very d ifferent to the traditiona l Scientific 

approach o f understanding a particular problem -  in this instance how to  increase PA 

in adolescents.

This is also the case when researching. Whilst, Design and Science both aim at 

producing new knowledge (Fallman, 2007), Science looks at establishing universal 

tru ths about what the past and present world are and aims to  describe the world as it 

is. When leading experiments, Science-based research attem pts to  make sense o f what 

exists by isolating variables to  create knowledge tha t is generalisable. There is this idea 

tha t any findings produced from  a scientific approach w ill be objective, however " there 

is no such thing as 'objective' Humanities" (Archer 1995, p8). Although, isolating 

variables in this way can be useful to  describe and understand how the world is/works, 

this is not the approach of Design (Stolterman, 2008). Instead, Design and designers 

approach problems hoiistically and seek to  generate results tha t are specific to  the 

context in which the experiment was led and this is why Design can produce findings 

and knowledge tha t are transferrable but not necessarily generalisable. Findings may 

be appropriate w ith in a context but it is up to  designers in a new situation to  judge
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whether these findings remain useful or valid in tha t context (Archer, 1995). Moreover, 

even though the investigator should lim it the impact they have on the intervention 

(should be an observer not interfering w ith  the situation), " i t  can hardly ever be 

objective, in the s tric t sense o f the word" (Archer 1995, p l2 ). Therefore findings w ill 

not be generalisable or only to  a very lim ited degree, and it is more appropriate in 

Design to  speak about transferability o f the findings rather than 'generalisability'.

W ith this in mind, it could be argued tha t instead of giving a defin ition o f Design 

research through 'scientising' Design like Cross (2007) did, the methodological 

approach used in Design should be defined in its own terms and rigor (Gaver & 

Bowers, 2012), much in the same way tha t science can be defined (Archer, 1995).

3.2.2 A Definition of Design Research

There is some debate as to  the various types o f design research tha t exist. Archer 

(1995) proposes three kinds o f design research:

o Research about practice; this strand is quite similar to  the 'Science o f Design', 

which looks at Design from  an observer point o f view. It consists o f studying 

design practice but this study is not necessarily led by designers but by others 

such as ethnographers, even though designers might also conduct the ir own 

ethnography. The aim o f researching about design practice is to  produce 

knowledge about design or designing as a human activity but tha t knowledge 

does not necessarily help the process o f designing (e.g. design history), as is the 

case w ith  'Science of Design'.

o Research fo r  practice looks at undertaking a range o f activities tha t w ill 

generate knowledge directed towards improving the designers' practice (e.g. 

effectiveness of the use of probes to  create a game). Again, this m ight not be 

led by designers but it has to  be of help fo r  designers to  increase the quality o f 

the ir outcome(s).

o Research through  practitioner action relates to  practice, which is inherent to  

the designer's activity (i.e. designing). Here the knowledge produced is 

explicitly intended to  inform and ultim ately improve practice tha t is not
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necessarily lim ited to  the designer themselves. As described in 2.8.4, through 

making 'things' tha t are evaluated in context, designers analyse interactions 

users might have or not w ith  the 'thing(s)', thus developing new understanding 

and knowledge. This knowledge can be m ulti-fo ld : to improve the designed 

outcome, enhance the methods used when designing, or provide insight about 

the 'things' in the ir context (i.e. identifying what it is tha t makes users act or 

not act w ith the things). Hence, researching through designing becomes a way 

to  create knowledge tha t m ight be o f use to  designers or to  other disciplines. 

This is why some suggest Design is particularly suited fo r m ulti-disciplinary 

projects (Brown, 2005; Fallman, 2008). So it is about design but it's about 

design fo r  designing, through  practice (designing).

These definitions of design research given by Archer emphasize the designer's practice 

and place emphasis on the role o f the designer in research compared to  the paradigms 

described by Cross (2007).

Archer's definitions (1995) relate to  Frayling (1993) who speaks about research in to  art 

and design, research through art and design, and research fo r  art and design. However, 

Frayling's defin ition o f 'research fo r  art and design' has an implied practice element 

which could refer to  Archer's defin ition o f Research through  practice. To underline the 

importance of the designer in the research process, Frayling (1993) illustrates the 

research fo r  art and design by giving the example o f Picasso gathering reference 

material to  produce a better painting. In tha t example, Picasso's exploration is to  

inform his own practice, yet it is not made explicit to  others since he does not aim to  

communicate the results o f his investigation but simply apply knowledge gained in his 

work (i.e. to  inform  his own practice). That said, in the defin ition o f research through  

art and design given by Frayling, the practitioner makes the knowledge gained through 

practicing purposely explicit and available so tha t others can replicate the process. 

Frayling gives d ifferent examples about areas in which the practice can take place 

('material research'), what it is fo r ('developm ent work'), and how it can be done 

('action research').
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Nonetheless, Frayling's defin ition seems confusing since it is through practice tha t 

Picasso researches yet it is defined as 'research fo r  art and design'. Archer's (1995) 

definitions w ill hence be used as a reference in this research and w ill be referred to  as 

'research about design' (to help understand what is design as a discipline), 'research 

fo r design' (as developing methods to  help designers improving the ir practice), and 

'research through design' (to generate knowledge tha t can be also useful to  other's 

practice, not necessarily to  designers).

3.2.3 What is a Valid Research Methodology?

Archer (1995) defined the common aspects tha t any research methodology must 

articulate to  be recognised as valid. It has to  be:

o Systematic;

o Knowledge directed;

o Communicable or transferrable (not necessarily generalisable in the positivist 

meaning).

These three points are intended to  strengthen the methodologies used in Design 

research by bringing rigour and structure to  the design process, which as discussed in 

2.8.2, can be a 'fuzzy' process.

3.2.4 Rigour in Design Research

Since research is a systematic enquiry aimed at generating communicable knowledge 

(Archer, 1995), its process needs to  be made visible in the same way as it has been in 

Action Research (Swann, 2002). Flence to  be able to  produce knowledge and 

communicate it in a clear and transparent way, documenting the design process 

systematically is crucial and needs to  be applied to  Design methodologies to  avoid 

these being seen as "an a ttitude to doing work [rather] than a systematic m ethod o f 

inquiry  [and there is therefore a] need to more clearly define how research through  

design f its  into both research and practice" (Zimmerman et al. 2010, p311). Being 

systematic is even more im portant in light o f 2.8.5 in tha t creativity, a core elem ent in 

design practice, involves a lo t o f data in terpreta tion and subjective judgements on the
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meaning of the data tha t being an inherent part o f the process. For o ther researchers 

to  be able to  take account o f subjective interpretations and judgements, the process 

through vyhich they were determ ined should be " visible and open fo r  critique" 

(Stolterman 2008, p62). Adopting a systematic and transparent approach also:

o Makes the research more relevant, especially when there is a 're-adjustm ent' in 

the project tha t is often justified but tha t needs to  be explained and articulated 

(as explained in 2.8.5);

o Allows the maturing o f theory(ies) through making criticism possible (Koskinen

et al., 2008). Being able to  understand how findings or theories emerged

throughout a research project is crucial fo r others to  understand the process 

tha t led to  such conclusions. Therefore being able to  distinguish what is factual 

(i.e. objective) from  what is in terpretative (i.e. subjective) is required for 

opening them to  critique.

To achieve transparency, Frayling suggests supporting this type o f research w ith  tools 

such as a research diary tha t documents the process " in a step-by-step way" (Frayling 

1993, p5). In this instance, rigour is achieved through recording in an honest and clear 

way the intention(s) set before leading a participatory intervention (regardless o f its 

degree o f participation or nature), the observations made during the in tervention, the 

analysis follow ing the in tervention, and how it affects the next cycle o f action.

Being systematic is crucial, but so is the way to  communicate the findings o f the 

research. There are many aspects o f the designed artefacts tha t may not be captured 

in a given theory since the (tacit) knowledge may not be as well articulated as the 

artefacts themselves (Gaver, 2012). Therefore using words to  communicate the 

knowledge embedded in the design may not always be the most effective way of 

communicating the research and the knowledge gained. Instead, Gaver (2012) 

suggests tha t artefacts represent the theory and should be presented as part o f the 

knowledge and tha t annotations should be used to  complem ent or illustrate the 

design. Annotations are crucial, especially in multi-disciplinary contexts, since they can 

be used to  describe the approach at a general level, or at a more detailed level to  

highlight issues or aspect(s) o f the design tha t may otherwise be overlooked, and to

Page | 55



r I tr I die | ± .  II m uuuiuui i | 4. jlo lc  ui a il | ivicii luuuiugy | ncbcdi l i i r i | d . lviuci ilc  dcj^cu

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

articulate issues or rationales tha t are embedded in the artefacts (i.e. interpretation(s) 

o f the design researcher). In this way, the annotations complem ent the created 

artefacts, which cannot be substituted. Since Design involves the creation of artefacts 

during the whole process, a series o f (revised) artefacts are built. Gathering them 

together - presented as an 'annotated portfo lio ' - is a way to  constitute a portfo lio  tha t 

defines an area w ith in  the design space (Gaver, 2012). These annotated portfo lios 

constitute the design rationale and are a way to  communicate the research across 

various disciplines.

3 .3  D esign  M e th o d o lo g y , P rocess  &  Techn iques  in  th is  R esearch

Based on the description of the Design process (2.8) and the conditions tha t have to  be 

satisfied to  conduct research (3.2.3), this section presents the methodology developed 

fo r this research to  achieve the aims and objectives set in 3.1.

3.3.1 Methodology in this Research

This research aims to  develop, create, and refine engaging games tha t prom ote 

repeated play and PA among young adolescents. Therefore, it involves the practice o f 

design (to create exergames) and hence adopts a research through design (RtD) 

approach.

• Definition o f Research through Design

RtD consists o f offering changes through the making of artefacts used to  explore 

d ifferent possibilities to  a problem ('problem  solving') or to form ulate  a problem 

('problem setting'). Zimmerman et al. (2010) would even say tha t RtD aims not only to  

change but to  improve society by broadening the scope for designers, challenging the 

current perceptions o f our world. Evaluating artefacts in context is the basis fo r 

exploring how future end-users might interact or not w ith the artefacts which w ill 

allow developing knowledge: this is the 'Designerly way o f knowing' (see 2.8.4). It is 

only through making, testing, observing/analysing, and changing/developing 

accordingly, to  test again in an iterative process tha t it is possible to  adjust this vision.
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However, there can be instances in Design where designers are focused on producing 

solutions rather than producing knowledge. The previous Picasso example illustrates 

this idea well - that the artist does a form  o f research to  increase the quality o f the 

outcome(s) yet what is communicated is the final outcome(s) only (i.e. the painting) 

and not the process. Being rigorous and bringing in creativity during the process (as 

defined in 2.8.5) while being systematic to  communicate it in a more transparent way 

(i.e. opened to  critique as presented in 3.2.4) is therefore o f primary importance when 

undertaking RtD.

• A Design-led Methodology to  Research

Fallman (2008) distinguishes three areas into which Design research can fall (Figure 

10): Design Practice (the practice o f Design such as in a consultancy company) which

Context driven. Cumulative. Distancing,
particular, and synthetic and Describing

Studies %.

Other Philosophy 
disciplines

Figure 10 -  The interaction design research triangle, Fallman (2008)

looks at being 'real' since it is anchored in the real world; Design Studies (to build 

theories w ith in the field e.g. design methods, tools or techniques) which looks at being 

'true '; and Design Exploration (to see what happens -  it is the 'what i f  question) which 

looks at exploring what is 'possible'. Moving between these areas (in a triangle w ith in  a 

triangle) is what leads to orig inality and innovation as illustrated in Figure 10 (Fallman,

2008).

Design Practice

Commercial design 
organizations

Design

Idealistic, Societal, and 
Subversive

Design
Exploration

Design critique. Art, 
Humanities
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In relation to Fallman's interaction design research triangle (2008) presented here, this 

research starts at the bottom of the triangle to explore what is possible ('what if )  and 

progressively moves towards the top left to implement something in the real world 

('real') with the aim of creating generic knowledge ('true'). Therefore the methodology 

adopted for this research is underpinned by RtD, but also fits well into the top left 

corner of the triangle.

•  A Comparison with Action Research

Action Research (AR) is defined as a "systematic enquiry conducted through the 

medium of practical action; calculated to devise or test new, or newly imported, 

information, ideas, forms or procedures and generate communicable knowledge" 

(Archer 1995, p5). AR has foundations in the social sciences and has often been applied 

to design since it offers design researchers a flexibility to employ practical action 

within a robust research framework in which design work and research cannot be 

easily disassociated (Koskinen et al., 2008; Archer, 1995). Similar to the realities of a 

designer's practice, applying an AR methodology consists of applying a series of cycles 

to the data collection and synthesis process. These can be summarized in four steps: 1) 

plan, 2) act, 3) observe, and 4) reflect. Being systematic at all stages of the research is 

crucial and will enhance the confidence of any findings as well as ensuring a 

transparent process (Swann, 2002). To achieve this level of rigour, Swann (2002) 

argues there are four points that a design researcher will need to satisfy in applying an 

AR method:

1. Consider a societal issue: aiming to improve the practice and providing positive 

change to a social situation;

2. Ensure a cyclic and iterative but systematic approach as defined by Archer 

(1995) under the four points named previously: Plan, Act, Observe, Reflect;

3. Achieve a participative process in a collaborative way (based on the notions of 

co-design and co-production);

4. Ensure reflection 'on practice' not only 'in practice', which is a natural feature 

when designing.
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There is a connection between the RtD/Design-led methodology adopted fo r this 

research and AR during which a spiral o f cycles o f 'planning, acting, observing, and 

reflecting' are undertaken in an iterative process. In relation to  this defin ition o f AR 

given by Swann (2002), the methodology adopted fo r this research draws from  AR 

since it:

o Aims to  provide positive change to  a social situation

o Is cyclic and iterative

o Reflects in practice as a designer (i.e. to  design an outcome -  the exergame)

o Reflects on practice as a design researcher (i.e. to  generate knowledge)

However the methodology developed fo r this research differs from  AR in tw o  main 

ways:

o It does not look at improving the practice o f the designer or design researcher 

(i.e. it does not aim to  research fo r  practice). For example, there does not seem 

to  be any fram ework in Design advising what would be the best technique(s) to  

apply in a given situation yet this research did not try  to generate any. There 

exists a set o f Design research techniques tha t might be recommended 

according to  the result expected however it is up to  the design researcher to 

decide what technique(s) is best to  apply at any given stage. However, a 

reflection in and on practice was conducted to  improve the quality or orig inality 

o f the outcome but it remained mainly tacit throughout the process.

o It is not participative in a collaborative way. Future end-users are involved in

the design development however they do not drive the overall project (i.e. they

are involved at specific stages in the research only). Furthermore the nature of 

the ir involvement is not (always) based onto 'co-design'.

3.3.2 Designer & Researcher in this Research

On one hand it is recognised tha t the researcher should be the same person as the 

designer (Sanders & Stappers, 2008; Lee, 2008) since there is a need to  "hove a

comprehensive knowledge o f the prim ary sources" (Archer 1995, p8) to  have a better
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understanding o f the users and of the (tacit) knowledge tha t were gained on field. On 

the other hand Dalsgaard & Halskov (2012) suggest tha t designers often wear tw o  hats 

at d ifferent stages in the process: the designer hat and the researcher hat. This dual 

role adds a level o f complexity in term s o f showing rigour in the research process, 

especially in a m ulti-disciplinary context, since the knowledge is more d ifficu lt to  

externalise and less obvious. This ambiguity comes from  wearing this 'double hat':

o As a designer who must be rigorous when designing (i.e. who is looking fo r 

creative stimuli and who reflects 'in ' practice to  improve the quality o f the 

outcome, as described in 2.8.5) -  this notion o f 'rigour' in this case relates to  

the Picasso example who conducts a form  o f exploration to  create an original 

outcome yet this remains internal to  the artist (i.e. tacit);

o As a researcher who uses Design practice to  research (i.e. who must be 

systematic during the exploration process to  make it more transparent and to  

produce knowledge tha t is accessible to  other researchers, as defined by 

Archer (1995) and described in 3.2.3).

Even though wearing the 'double hat' o f designing and researching m ight bring 

challenges, it seems im portant tha t the person who researches also designs since there 

is a better general understanding o f the primary sources, fo r instance the tac it 

knowledge. The designer and the researcher are the same person in this research and 

will hence be referred as the 'designer/researcher'.

3.3.3 The Process

As outlined in 2.8.2, the Design process applies d ifferent modes of thinking (divergent 

and convergent) at d ifferent stages to  create and refine a 'th ing', which is most often a 

prototype(s) tha t is tested in context (i.e. w ith  (end)-users in an iterative process). 

Since a goal o f this research is to  create and refine a game, the process adopted fo r 

this research consists o f alternating between User-Centred Enquiries and 

Designer/Researcher Enquiries.
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• User-Centred Enquiries

The goal o f user-centred approaches is about understanding the user(s) and translating 

tha t insight into principles and prescriptions to  use and focus on exploring possibilities 

to  ensure meeting the needs of the users (Sanders, 2002). Matheson et al. (2013) 

advise the development o f in itia l solutions tha t are approached w ith  empathy, 

creativity and rationality to  f it  the individual needs into suitable contexts. 

Furthermore, follow ing Sanders' (2002) point (presented in 2.8.2) tha t 'saying, doing, 

and making' reveal d ifferent types o f knowledge, this research adopted a mix o f 

activities fo r use w ith in  workshops driven by the results expected. In addition, fu ture  

end-users were recruited at key stages in the design development process to  ensure 

the enquiry was user informed. Even though the nature o f participation evolved across 

the research, enquiries involving fu tu re  end-users w ill be referred to  in this research as 

user-centred enquiries (UCEs).

• Designer/Researcher Enquiries

The designer/researcher enquiries (DREs) are a way to  develop understanding and 

knowledge tha t is tested through the user-centred enquiries, which fu rthe r develops 

the designer/researcher's understanding. DREs are a way for the designer/researcher 

to  analyse the UCE's data (i.e. reflect 'on ' practice) to  develop assumption(s) through 

(re)-form ulating a response (e.g. prototype). DREs are therefore a way fo r the 

designer/researcher to  form ulate an assumption/idea to  test, based upon a 

combination o f the theoretical knowledge gained when reviewing the lite ra ture 

('true '), the practical knowledge gathered on the fie ld ('real'), and the vision of the 

designer ('what if').

In these enquiries the designer/researcher was generally working alone, although 

inputs from  others were sometimes required such as other designers or o ther users 

(e.g. families, friends, youngsters) tha t are not necessarily o f the same age as the end- 

users fo r which the design of the game is intended (11-12 years old) but tha t help 

visualising what seems to  work or not when play testing it.



rrerace | i .  in iroaua ion  | z. Mate OTMrt | 3. iv ietnoao iogy \ 4 .  Kesearcn erocess | tviaence tsasea
Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

• An Iterative Process o f Designing to  Generate Knowledge

To distinguish RtD from  design practice, [...] it  should be conducted w ith in a research 

program  tha t focuses the inquiry across several cases so tha t the results work to 

support or challenge commonly held assumptions" (Zimmerman et al. 2010, p311). For 

Zimmerman et al., it is therefore through iteration o f cases tha t knowledge can be 

generated. The knowledge created through testing the design in context is applied to 

the next phase of design development to  refine it, improve it and test it again in an 

iterative process to  keep developing understanding and knowledge (here to  increase 

engagement o f the game). Yet the development o f the game(s) in this project is part of 

the research process since each cycle o f iteration is a way to  develop the design of a 

game(s). Design and knowledge are interwoven since the testing o f the game(s) in 

UCEs generates knowledge, which is then applied in the design of the game(s) (when 

creating new prototypes in DREs). The game(s) development is used to  better 

understand game play (develop knowledge) and its evolving design is the practical 

application of tha t understanding. As Koskinen et al. (2011) explained, this research 

adopted the principle o f "th inking to  build" and "build ing to  th ink".

Figure 11 below illustrates this and how the iterative process o f designing, testing in 

context, and developing to  test again can generate knowledge. In this diagram, we can 

see how:

o An outcome can be designed (i.e. created, developed and refined) -  and 

u ltim ately implemented through iterative process -  and what are the various 

elements tha t might guide or inform  its design (e.g. participant's comment, 

literature);

o Knowledge comes from  a combination of the emergence of 

themes/assumptions tha t are repeated from  one UCE to  another w ith  how 

these themes/assumptions relate to  the existing body of literature.
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Explore /  
Test 
[UCE]

Theme occurring many times 
through Iterative Process

Literature

Prototype/Design a 
Response (about 

Device, Game 
Concept, &/or Game 

Com ponent) 
[DRE]

Theme(s) Identified = Form /  Develop Assumption(s)
> Device to measure PA
> Game Concept
> Game Component

Specific Instance
> Observation about participant(s)'(non-) 
reaction, comment, idea...
> Interpretation o f the participants'creation(s)

Contribution to Knowledge
> Original Outcome (Game Concept /  Game 
Properties Suggested in Literature)
> Engaging Factors to: create games (i.e. 
Game Property) /  create new device /  
deliver feedback

-------------GENERATING KNOWLEDGE - EMBEDDED INTO THE OUTCOME & HOW IT RELATES TO THE LITERATURE

-------------DESIGNING - CREATING & REFINING THE DESIGN OF THE OUTCOME

Figure 11 -  Iterative cycles to  design and potentia lly generate knowledge

Each UCE is a way to  test the engagement o f the game(s). This generates data tha t can 

be used to  enhance understanding and therefore knowledge (as a researcher), as well 

as refining the design of the game(s) (as a designer). To fu rther develop the game, the 

designer/researcher also draws on what is found in the lite ra ture during 

designer/researcher enquiries. Therefore the design o f the game is guided by:

o A practice-based understanding o f the various activities led w ith the users or 

w ith  other designers (i.e. informal development tests, chats in corridor...);

o An evidence-based understanding o f the literature tha t is analysed, compared, 

and related to  the practice;

It is only by going through the iterative cycles, which combine practice-based 

evaluations and evidence from  the extant literature, tha t knowledge is created. 

Comparing the results, analysing data, highlighting the differences or sim ilarities tha t 

were incorporated or w ithdraw n from  one design response to  another (e.g. from  one
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prototype to  be tested again in context) is a way to  establish what works and what 

does not. The reaction(s) to  each series o f prototype(s) establishes an understanding 

of what works or not and hence building knowledge through iterative tests (i.e. what is 

repeated throughout the enquiries suggests it is engaging). Going through iterative 

cycles is even more im portant in this research since a main characteristic in Design is 

tha t it approaches things holistically. Identifying precisely what factors cause the 

participants' engagement can be challenging, especially since this m ight be explained 

by a combination o f factors/themes. This is why it is im portant in Design to  capture 

data from  m ultiple sources to  make sense of the data as a whole, even though the 

design development process sometimes relied on specific instances (e.g. participant's 

comment, reaction or non-reaction).

The methodology developed fo r this research project aimed to  create, develop, and 

refine the design o f a game(s) in an iterative process (under the 'designer hat'). 

Designing, making, testing and modifying iteratively allowed development o f the 

game. However a research methodology must also create knowledge ('under the 

researcher hat') and meet the tw o  other criteria presented by Archer (1995) in 3.2.3 

(i.e. systematic and communicable as well as knowledge directed). Therefore, the 

evidence gathered along the way was collected systematically yet it was used to 

inform  the design development o f the game. It is only at the end o f the project tha t a 

review o f the design history (i.e. reflection 'on ' practice) was undertaken to  identify 

common themes and recurring features from  the data. The process adopted fo r this 

methodology therefore intends to  create an outcome tha t is real, like Picasso, yet 

unlike him, the understanding and tacit knowledge gained along the way is made 

explicit, through a reflective narrative. To do so, the data was spread across tw o maps 

(as shown in Figure 12): one about the design development (right side) and the other 

about knowledge development (left side). These maps consisted o f pulling out the key 

events tha t informed the design development o f the game (under the 'designer' hat) 

and the themes recurrent across all enquiries (under the 'researcher hat').
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Figure 12 -  The tw o  maps developed at the end of the research

It is when sim ilar/com parative themes emerged in several UCEs tha t it was possible to 

be more confident about the theme (e.g. an engaging factor or game property). 

Instances where engagement was promoted (i.e. aspects/games tha t engaged 

participants in undertaking PA) or not promoted, were also analysed and compared 

w ith the goal o f defining what aspect(s) might be an obstacle or a source o f 

engagement. We could say tha t finding out what m ight be the commonalities across 

the various experiences tha t showed success in prom oting engagement is a 'Designerly 

way' to  'isolate variables'. All this process o f reflecting on practice is explained in more 

details in chapter IV ('Research Process'): 4.8.2 presents the creation o f the visual 

maps, 4.8.3 describes the method used to  analyse the data, and 4.8.4 presents the 

method created to  deal w ith the data (i.e. to  analyse, regroup, and report it).

To summarize, each UCE analysis derived themes (i.e. game properties) tha t were used 

in the fo llow ing ways:

1. To generate assumptions about game properties tha t m ight prom ote 

engagement;

2. To test/confirm  assumptions about how engaging are the  game 

properties;

3. To find ways about how to  increase the engagement o f these game 

properties.
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3.3.4 A Mixed-Method Approach

Analysing (non-) interactions from  the end-users w ith the 'th ing '/p ro to type  is what 

allows creating and developing understanding and knowledge. It is therefore by 

engaging and reflecting in design activities w ith the fu ture  end-users tha t knowledge is 

built. Consequently, capturing these interactions or non-interactions is crucial. To help 

make sense of these interactions, diversifying the way of capturing them , as shown in 

Figure 13, is a good way to  strengthen this understanding.

3~ to cW Upd

(j&CS koA l&i A^eUi'hU^,

Figure 13 -  Capturing users' interactions w ith a 'th ing ' to  produce knowledge

Obtaining inform ation by d ifferent means can highlight confirmations or conflicts in 

these interactions and this is why a m ixed-method approach was chosen fo r this 

research: as a way to  triangulate the data. This is what Cross defines as a 'designerly 

way o f knowing, thinking and acting" (Cross 2007, p55) as already mentioned in 2.8.4. 

Designing and making hence becomes a way fo r designers to  synthesise the ir vision 

and knowledge gained, and artefacts become the designers' language. They are tools
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or vehicles to communicate with all the stakeholders involved in the research, whether 

they are the users or the rest of the (multi)disciplinary team.

•  Being Systematic in this Research

In relation to Archer (1995)'s definition of research (3.2.3), being systematic is what 

allows communicating the research in a way that is opened to criticism since the 

knowledge as well as the overall process that led to the creation of knowledge is made 

visible.

To be systematic, a record of the intentions, observations, and conclusions were 

created respectively before, during, and after each enquiry. Other methods for 

capturing the data were also used and were similar across all UCEs. Here is a summary 

of the methods used for capturing data during each UCE:

o A description of the aims of the enquiry as well as a description of what was 

expected by the end of it. This type of description was also done for each 

workshop within an enquiry;

o After each workshop audio records were transcribed by the 

designer/researcher who could therefore come back to these at any time;

o Observations done by the designer/researcher were also recorded. 

Observations covered different aspects such as how engaging was a technique 

used, what was the participants)' reaction and, assumptions about why this 

was the case;

o Questionnaires were translated into quantitative data when possible or into a 

summary description for each participant to have a general overview and 

enable comparison between participants;

o A record of the participant's creation was photographed/scanned and a 

description of their meaning was created, using sometimes the transcription of 

the audio record to further refine it;
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A word document was created fo r each of the above points to  avoid confusion 

between what falls under the in terpreta tion o f the designer/researcher (subjective) 

against the facts (objective).

•  Design Research Techniques in this Research

A design research technique is described in this thesis as a general term  to  speak about 

what some would refer to  as methods. Since this term  'm ethod ' was found 

problematic w ith in a multi-disciplinary context (i.e. it does not have the same 

signification according to  one's discipline), it was preferred using 'design research 

techniques' instead, to  avoid confusion among disciplines. The range o f design 

research techniques chosen to  analyse data were specific to  the design development 

stage o f the game(s) to  create. More inform ation about the type o f techniques used 

and at what stage is presented in the fo llow ing chapter IV that describes the research 

process.

The design research techniques were selected across this Design-led research to  

provide the most efficient results fo r the given goal, but also to  obtain the best 

engagement possible when leading user-centred enquiries to  ensure the participants 

being pro-active. Since this research looks at creating games, some of the research 

techniques and artefacts were inspired by the nature o f the project and incorporated 

gaming attributes and components (e.g. bringing challenge, fun, team play, use of 

dice...). This influenced the degree o f involvem ent o f the participants in the activities.

3.3.5 Ethics Approval

Ethical approval fo r this research was gained from  the Faculty Research Ethics 

Committee (FREC). Consent and assent was gained prior to  any data collection. A copy 

of the consent form(s) fo r each enquiry can be found in Appendix 4.
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3 .4  Co n c l u s io n

This research project aims to create, develop and refine a game(s) using design 

practice as a method of enquiry. RtD is the underpinning research methodology which 

has the main goal of being 'real' (i.e. implementing the designed outcome into the real 

world). This design-led methodology is user-centred at different stages during the 

research to test and develop the game to see what works or not, which also allows 

developing understanding. It is only by going through an iterative process of designing, 

testing, and modifying again in an iterative process that knowledge is created. 

Therefore the designer in this project is the researcher, who combines the (tacit) 

knowledge gained through interacting with the end-users during UCEs with the 

literature found in DREs to further refine the development of the game. Even though 

this project aims at developing and refining a game(s), it must meet the criteria 

defined by Archer (1995) of being systematic when collecting data to generate 

knowledge that is transferrable. A mixed-method approach is therefore chosen to 

capture the UCEs' data, which is used to develop the design of the game(s) (under the 

designer hat) as well as to generate knowledge (under the researcher hat). All the data 

is collected systematically (i.e. a document for each medium capturing data as well as a 

log diary keeping track of all the objectives of every activity and enquiry done 

throughout the research is created) to ensure analysing the data honestly (i.e. by 

referring to the raw data rather than to an interpretation of it).
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Chapter IV- Research Process

This chapter presents the process used to  create, develop and refine the design o f the 

created game(s) as well as fo r generating knowledge. A general overview of the 

process of the design of the intervention is first introduced to  get a sense o f the 

purpose of each enquiry. A more detailed description o f the process and o f the 

techniques used along the duration of the research project w ith a justifica tion of the 

choice o f these techniques is subsequently presented.

4.1 I n t e r v e n t i o n  P rocess  -  En q u ir ie s  O v e r v i e w  &  A i m s

4.1.1 An Overview of the Enquiries Conducted in this Research

As presented in the previous chapter, the research consisted o f a lternating between 

designer/researcher enquiries (DREs) and user-centred enquiries (UCEs).

•  Designer/Researcher Enquiry 1: a Theoretical Understanding

DRE1 aimed to  gain theoretical understanding by undertaking a lite ra ture review 

(presented in Chapter II) in the domains o f 'Health Psychology & Behaviour Change' 

and 'Serious Games' (which includes 'Games fo r Health' and 'Exergames').

•  User-Centred Enquiry 1: Immersing through Practice

Based on these first theoretical insights, a practice based exploration was conducted 

(UCE1) to  learn about the fu ture  end-users and explore possibilities to  prom ote 

engagement and acceptability o f the game(s) to  create (i.e. to  look fo r creative 

stimuli). To open up the space and diverge the thinking, participants were involved in a 

series o f workshops to  perform a range o f (creative) activities as co-designers w ith  a 

special emphasis into 'M aking' to  unravel tacit knowledge (Sanders, 2002). However it 

was im portant at the end of this enquiry to  find out if and which o f the ideas 

generated during the workshops were approved by others. Therefore all the ideas
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generated by the designer/researcher and by the participants were grouped in 

categories o f games and gathered onto posters tha t were presented to  a w ider group 

of pupils from  Year 7, who had to give feedback.

•  Designer/Researcher Enquiry 2: Brainstorming

A fter having developed insights about how to  prom ote engagement among these 

people, DRE2 looked at developing concepts fo r a game prom oting PA on a long term  

period. The analysis tha t led to  the creation o f the posters in the previous enquiry was 

then related to  the literature and combined w ith the rest o f the qualitative data (e.g. 

observations or original feedback or comment from  participants) to  look fo r nuggets 

fo r inspiration, to  trigger creativity fo r brainstorm ing ideas.

This led to  the creation o f a fram ework used to  brainstorm ideas of exergames, which 

resulted into the development of a game concept (V I), 'Boost Up!', a game composed 

of tw o  sub-games. Following this brainstorm ing activity, early prototypes were built 

and tested iteratively w ith the supervisory team, colleagues and potential end-users.

•  User-Centred Enquiry 2: Prototyping

UCE2 aimed at clarifying what the V I game concept m ight be and what the game 

might look like to  ensure engagement, as well as testing a first 'concrete proto type' 

version of 'Boost Up!' (V2). A series o f workshops taking the shape o f 'm icro 

experiments' was conducted to  find out firs t how engaging 'Boost Up!' V I m ight be 

(e.g. about the concept, the types o f games chosen, the duration o f the games, the 

graphics...), to  then respond to  it by building a firs t 'in tegration proto type' (Houde & 

Hill, 1997) to  test in the last workshop. This research approach of conducting m icro

experiments was inspired by Houde & Hill's (1997) description of prototyping and 

Hansen's (2006) discussion o f strings of experiments.

•  Designer/Researcher Enquiry 3: Iterative Prototyping

Due to  tim e constraints, only certain features were incorporated into the integration 

prototype (V2) tested in the last workshop o f the previous enquiry (UCE2). Based on 

the findings and feedback captured previously, 'Boost Up!' game mechanic, play, rules
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as well as visuals/graphics were revisited in DRE3. A new concept was developed (V3) 

and were turned into prototypes to  test, modify accordingly, and test again iteratively 

w ith  a wide range of stakeholders o f diverse age and professions (d ifferent teams of 

designers, groups of friends and a family). By the end o f DRE3, another integration 

prototype o f 'Boost Up!' was built (V4) and needed to  be tested.

• User-Centred Enquiry 3: Evaluating

The V4 prototype was hence evaluated in UCE3, which took the shape of a p ilo t study, 

to  explore the usability as well as the efficacy o f 'Boost Up!' to  prom ote PA in young 

people. To do so, a series o f workshops was conducted during which a baseline about 

each participant's levels o f PA was set in order to  award the currency to  play 'Boost 

U p!'V4.

This was possible through adopting a m ixed-method approach which used quantitative 

measures to find out whether 'Boost Up!' m ight increase PA and qualitative data to 

explain why and how this m ight be improved.

•  Designer/Researcher Enquiry 4: Extracting Knowledge

A final enquiry (DRE4) took place to  construct a 'Reflective Narrative' based on a 

review o f the design history o f the game. The purpose of this activity was to  pull out 

the various elements and events tha t informed the design development o f the game 

throughout the overall process (e.g. participants' creation or feedback about aspects of 

game, a ttribu te  o f materials) and to  look fo r commonalities about w hat seemed to  be 

a source o f engagement among the people tha t took part in the research.

4.1.2 A Summary of the Research Enquiries

To help understanding how this a lternation o f enquiries took place, Figure 14 gives an 

overview of the process, w ith a brie f presentation of the aims, methods used and type 

o f stakeholders involved for each enquiry.
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The user-centred activities took place in schools w ith  Year 7 and were part o f the 

physical education lessons fo r tw o  main reasons: to  ensure attendance rate from  the 

selected participants and to  assist the researcher, who was not expert in working w ith 

11-12 years old adolescents. A more detailed account o f all the stakeholders involved 

at all stages in the research is given in Appendix 8.

The rest o f this chapter gives a detailed description o f the design research process and 

techniques adopted. It also discusses the rationale behind the choice o f these 

techniques which were sometimes adapted in the particular context to  ensure tha t the 

overall goals were achieved.

4 .2  D e sig n e r / R e sear cher  En q u i r y  1: Li t e r a t u r e  R e v i e w

4.2.1 Aim & Objectives

DRE1 consisted o f undertaking the literature review reported in chapter II. The review 

enabled an understanding to  develop o f the various factors tha t may engage 

individuals or be an obstacle to  behaviour change. This literature review was not try ing 

to  generate trends or identify what theory m ight be best suited to  prom ote PA (even 

though this was taken in consideration). A broad scope review was therefore chosen 

since the aim was to  develop an understanding o f the various elements tha t m ight 

prom ote behaviour change or not and to  also find out what was missing among 

exergames (prom ote MVPA + repeated play over long term ).

4.2.2 Who is Involved?

Only the supervisory team was involved as external advisors fo r the 

designer/researcher. The team pointed towards im portant readings in each o f the ir 

respective disciplines (i.e. Health and Design) and helped to  refine the review done in 

the area of Games/Serious Games.
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4 .3  U ser -C e n t r e d  En q u i r y  1 : Ex p l o r a t o r y  W o r k

4.3.1 Aim & Objectives

The start o f the design process is really "fuzzy" (Sanders & Stappers, 2008). It is a 

discovery stage where the understanding o f users and contexts, alongside materials, 

technologies and other characteristics o f the design outcome(s) are explored to 

answer the need and expectations of the fu tu re  end-users. To bridge the generational 

gap between the designer/researcher and the end-users, the objectives for this 

enquiry were to:

1. Understand the lifestyle, tastes and motivations of the end users in general, but 

also related to  games/gaming and PA;

2. Explore the possibilities fo r a game(s) to  f it  into the end-users' everyday life 

(idea of continuous play);

3. Find out how attractive and engaging the Two-Stage concept could be for the 

participants.

This enquiry was highly exploratory and participative, emphasising the notions of co

design and co-creation, and during which design tools and artefacts were used to  

provoke, criticise, and arouse interest or imagination. Presenting already form ed ideas 

to  the participants would have restricted the scope fo r creation since they would have 

been guided into a specific direction. Participants instead were involved in creative 

activities to  let the ir imagination go wild and to  develop the ir own ideas.

4.3.2 General Structure

The school chosen fo r UCE1 was from  a rather privileged background to  cope w ith  the 

difficulties faced by a novice researcher wanting to  optim ise the participation and 

results. The method created fo r this project was an eight weeks process tha t can be 

split into three phases: A, B, C (Figure 15). This enquiry was mainly decided based upon 

practicality since it had to  f it  w ith in  the school's tim etable: Pre-activities ('phase A') 

were undertaken before half-term  holiday; a 'Fun day' was planned on the last day o f 

the term /year ('phase C) but data from  the workshops ('phase B') had to  be analysed
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fo r tha t event -  tw o weeks were judged sufficient to  do so. This way, a to ta l o f four 

workshops could be conducted, which also seemed to  give enough tim e to  develop a 

better understanding o f these people. Yet the designer/researcher did not know what 

type o f things would elicit inform ation from  10-11 years old children. Therefore as 

shown in Figure 15, 'phase A' consisted o f developing an initial perception of the 

pupil's tastes, attitudes, norm and hobbies through questionnaires; 'phase B' aimed to  

stimulate the imagination o f both the designer/researcher and the participants 

through a series o f four workshops; and 'phase C  to  get feedback from  other pupils 

about the ideas generated in 'phase B'.

4.3.3 Phase 'A'

The firs t step consisted of introducing the project to  tw o  classes and distributing 

questionnaires (that can be found in Appendix 6.A). The questionnaire explored the 

pupils' tastes about PA and games and was created in a fun and attractive way (i.e. 

w ith  visuals thought engaging). Based on the quality and orig inality o f the answers, 

participants would be recruited. However across both groups, only ten boys and three 

girls filled the questionnaire and completed the consent forms. Two o f these boys did 

not want to  miss the ir PE lessons therefore a th ird  group was created during lunch 

tim e. The morning group was made of three boys and three girls, the lunch groups of 

tw o  boys, and the afternoon one of five boys.

The second step assigned participants a 'Journalist' activity to  do during the ir holiday. 

Each participant was given a pack containing a disposable camera as well as papers 

and pencils to  illustrate a series o f 12 words (e.g. 'M ysterious', 'Logo', 'Fail', 

'Awesome') by taking pictures or drawing to  represent any given words. This activity 

was inspired by the use of cultural probes developed by Gaver et al. (2004) however 

instead of using the pictures as a catalyst to  inform  the designer/researcher activity, 

these were used as a basis to  provoke focus group discussions (Workshop 3) which was 

then used as a basis to  involve participants in a creative activity (Workshop 4).
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Figure 15 -  UCE1 Plan of Intervention
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4.3.4 Phase 'B'

Workshop 1 was a way to  introduce each other and to  define what 'cool & fun ' means 

for these participants w ith in  a focus group discussion. Participants were asked to  bring 

the ir favourite object to  illustrate the ir defin ition o f 'cool & fun'. The researcher also 

brought original objects (e.g. 'spy glasses' w ith  m irrors on the side to  see behind, an 

old version of the Game boy, a 3D kit, one of the firs t versions of iPod...).

Workshop 2 consisted o f exploring the continuous dimension of gaming through the 

use o f personas tha t were created by the designer/researcher. Inspired by the three 

characteristics given in Brandt (2006) and based upon the answers gathered in the 

questionnaires (completed in 'Phase A'), each persona had d ifferent body size, gender, 

tastes and attitudes about PA and games. Participants had to  create a 'day in the life ' 

o f these personas and improve the ir PA levels according to  the ir profile.

Workshop 3 was based on the pictures taken by the participants during the ir holiday 

and which had been developed for this workshop. To understand better why a 

particular picture was taken fo r each word, participants explained the story behind 

them. This relates to  Sanders (2002) who posits tha t users producing artefacts can 

unravel tacit knowledge yet Sanders recommends tha t the stories behind the artefacts 

should be told by the ir creator(s). This activity generated a range of words tha t were 

ranked by the participants from  the least to  the most im portant. It was also discussed 

whether these words should be somehow represented in games and how they m ight 

be manifested (e.g. 'Suspense'; what is good/bad about suspense? How do you create 

suspense in games?).

The most highly ranked words and those identified as interesting or potentia lly  

creative in the previous workshops were then reported onto four dice created by the 

designer/researcher and presented to  the participants in Workshop 4.

In the last Workshop 4, each participant th rew  all the dice and w rote the words chosen 

onto a sheet given to  them  to  make the ir own brie f (Figure 16) to  create the game o f 

the ir dream, the only constraint was tha t it had to  prom ote a form  of PA. This last
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workshop was a way to  narrow down the uncertainty created through the probes and 

already channelled in Workshop 3.
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Figure 16 -  Words of the dice throw n by one participant reported on the brie f sheet

4.3.5 Phase 'C'

The Fun day event was about developing a better understanding of the fu tu re  end- 

users by widening the number o f people, sharing visions, perspectives, and reflections. 

It consisted o f getting feedback about the ideas generated across all the groups 

throughout UCE1 as well as playing and discussing the Gamercize machines (as 

presented in 2.6.1). Ail the ideas generated by the participants in 'phase B' as well as 

some generated w ith  or by the designer/researcher up till then (e.g. 'Gener-G') were 

gathered by genre and presented onto posters: 'O rienteering' games, 'Two-Stage' 

games, 'Existing Consoles', 'New Consoles', and 'Augmented Reality' games. These 

posters were presented to  the rest o f Year 7 to  get feedback from  pupils who were not 

fam iliar w ith the project. Therefore 25 pupils tha t included the 13 participants were
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recruited fo r 'phase C'. The Gamercize equipment was played using an Xbox, and an 

extra Nintendo Wii w ith Wii Fit was also available.

To analyse the data generated in UCE1, a 'Designerly broad brush them atic analysis' 

was conducted between 'phase B' and 'phase C', which involved a them atic grouping 

o f genres o f games. To do so, this 'Designerly broad brush them atic analysis' drew 

onto a method similar as the one described by Braun & Clarke (2006) since it mixed 

deductive and inductive approaches: most o f the posters presented groupings of ideas 

generated by the participants using a bottom -up approach but some posters also 

presented categories tha t were already identified by the designer/researcher such as 

the 'Two-Stage' concept (i.e. top-down). Getting feedback about the identified groups 

was a way to find out if and which o f these genres and ideas would be approved by 

other end-users o f the same age (i.e. to  develop assumptions fo r prom oting 

engagement).

4.3.6 Who is Involved?

The presentation in 'phase A' was made to  tw o  classes although only th irteen 

participants came back fo r the journalist activity in tha t same phase. They are the 

same th irteen participants tha t took part in 'phase B'. Added to  these th irteen, twelve 

other pupils from  the tw o classes were selected fo r the Fun day event ('phase C').

4 .4  D esig ne r / R esear cher  En q u i r y  2: A Fr a m e w o r k  f o r  B r a i n s t o r m i n g

4.4.1 Aim

Flaving gained insights and understanding about the fu tu re  end-users by combining the 

theory (DRE1) and the practice (UCE1), DRE2 was conducted away from  the fu tu re  

end-users to  apply divergent thinking to  'open up' the research (as described in 2.8.2) 

through brainstorming ideas of exergame(s). DRE2's aim was to  define a game or a 

range of games tha t w ill be suitably engaging to  prom ote repeated play -  and 

therefore repeated PA -  on a daily basis and over a long period o f tim e. In order to
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give rigour and improve the quality o f the results generated during the brainstorm ing 

activity, a fram ework was created to  organise the ideas.

4.4.2 Defining a Framework

The fram ework was created based on the entire data o f UCE1 (i.e. 'phase B' and 'C') 

and followed the same method, mixing inductive and deductive analysis. The 

'Designerly broad brush them atic analysis' defined engaging genres of games (i.e. 

posters presented in 'phase C') however this analysis aimed to  identify a list o f 

engaging game concept, types and properties. To do so, a 'data traw ling ' analysis was 

conducted. This analysis consisted o f traw ling through the data collected tha t m ight be 

useful to  provide inspiration and generate ideas o f games. This included a combination 

of factors tha t were found engaging at d iffe rent stages in 'phase B' and phase C' o f 

UCE1 w ith a selection o f specifics tha t seemed to  be particularly interesting and 

promising in relation to  the aim of the research (to create exergames(s) tha t prom ote 

repeated play over the long term). The specifics correspond to  a selection of 

comment(s) or idea(s) o f games created by the participants from  which notions were 

abstracted at a more general level and summarised into a keyword(s). The list of 

keywords tha t resulted from  this activity was used to  constitute the fram ework. 

However this fram ework was done quickly, by the designer/researcher only, and 

aimed at looking fo r inspiration fo r designing games and not fo r generative genres. 

This is where this approach differs from  Braun & Clarke (2006) since the purpose of 

this 'data traw ling ' did not explore in ter-ra ter re liab ility (i.e. did not aim to  generate a 

general tru th  about what game properties are engaging to  these people). This analysis 

process was instead very subjective, as a designer, and aimed to  provide inspiration 

and increase the quality and orig inality o f the games when brainstorm ing ideas in 

DRE2. Trying to  look fo r a general tru th  would have hidden specificities o f the data, 

which are what trigger imagination and creativity in Design.

The fram ework was therefore created w ith  the goal o f generating ideas o f exergames 

tha t would promote repeated play (and PA) over a long period o f tim e. To do so, the 

fram ework was based on:
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o A selection o f genres of games identified as engaging (based onto the 

'Designerly broad brush them atic analysis' described in 4.3.5). 'Two-Stage' 

and/or 'O rienteering' games received positive support (some participants even 

created the ir own game in Workshop 4 based on these tw o  genres) and they 

were non-digital (i.e. w ithou t electronic components which can be costly, tim e 

consuming and distracting when assessing the core mechanics o f a game -  

Salen & Zimmerman, 2004). These tw o  genres were therefore selected.

o The overall data in UCE1, identified as in itia ting and sustaining engagement, 

includes:

>  A list o f Design Principles, corresponding to  the game properties the 

exergame(s) could illustrate to  potentia lly increase engagement (i.e. 

Personalised, Multi-Stage, Evolve/Change, Multi-Context);

>  A list o f types o f games the exergame(s) could illustrate (i.e. 

Permutation, Double Path, Multi-Games (i.e. w ith Sub-Games), Strategy, 

Scale Up, Team Up);

>  A list o f attractive games (e.g. TAG, Top Trumps, Star Wars, Kick the 

bucket, FIFA 11...).

4.4.3 The Concept for a Game 'Boost Up!'

Based on the framework, ideas fo r games were brainstormed. The ones tha t seemed 

to  promote the best engagement in terms of play and PA were selected and developed 

forwards. Early prototypes o f some of these ideas were made and play tested w ith  

design colleagues. After a few iterations of play testing and designing (i.e. adding 

ideas/aspects, combining ideas, features...) the firs t version of a game concept 'Boost 

Up!' (V I) was created. Composed of a series o f games (a card game, a board game, and 

an 'avatar'/character to create), 'Boost Up!' explores the continuous dimension o f play 

through a concept tha t is Two-Stage based and is linear.

Even though 'Boost Up!' remained a concept at this stage, the games were developed 

to  a certain degree o f play in order to  evaluate the core mechanics w ith  a set of

'workable rules', which are rules tha t are developed enough to  be able to  play the
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games although not necessarily fu lly  resolved (Salen & Zimmerman, 2004). Salen & 

Zimmerman (2004) actually advise making cheap prototypes to  test iteratively as early 

as possible since rough versions prom ote interactions tha t allow the defin ition o f the 

fundamental rules o f a game as well as its core mechanics. However it was still 

unknown whether the concept and the games being created were attractive or 

engaging to  the target audience.

4.4.4 Who is Involved?

The outcomes o f play testing and feedback in DRE2 were reviewed w ith  design 

colleagues and the supervisory team who were used as 'participants'. The supervisory 

team, composed of researchers from  both design and health backgrounds, helped in 

advising on the exergame concept (at a general level) and the design colleagues were 

involved in practical tests. For instance, images o f the card game being tested w ith 

colleagues were shown to  the supervisory team, who described the play o f the game 

as very sedentary. This was mainly due to  the concept o f the game (Stage 1 to  do PA, 

Stage 2 to  play) where only stage 2 was reported. The subsequent research explored 

how to  blur those tw o stages (i.e. bring 'PA into gaming' and 'gaming into PA').

4.4.5 Remaining Questions

Before building a firs t fu lly  working prototype of 'Boost Up!', there was a need to  

explore:

o If V I was engaging over the long term  and how to  increase its engagement (e.g. 

is the linear concept o f playing one game after another engaging?);

o The engagement o f the games mechanisms (e.g. are card and board games 

engaging?);

o Aesthetic qualities o f the graphical presentation; 

o The type of device fo r measuring PA; 

o How to  bring 'PA into gaming' and 'gaming in to PA'.
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4 .5  U s er -C e n t r e d  En q u i r y  2 :  P r o t o t y p in g  t o  Cl a r if y  'B o o s t  U p ! '

4.5.1 The Challenge

The main challenge at this stage was to  communicate the concept to  the participants 

recruited fo r this UCE2 in an engaging manner, w ithou t spending many resources (time 

and money) on developing high tech prototypes, as suggested by Salen & Zimmerman 

(2004). Houde & Hill (1997) explain prototypes can be very simple w ith  a low degree of 

fide lity  (e.g. using a match box to  represent a mouse), or much more complex w ith 

increasing amounts o f details. Choosing low fide lity  or high fide lity  prototyping 

depends on the audience and on the way the designer/researcher w ill use the 

prototype to  explore the desired aspect(s). When prototyping, Houde & Hill (1997) 

suggest there are three main aspects one or more prototypes can cover: the 'ro le ' 

(function o f an artefact in the users' life), the 'look and feel' (sensory experience of 

using an artefact), and the 'im plem entation ' (techniques and components). In the 

context of this thesis, 'ro le ' and 'im plem entation ' relate to  the core mechanics and in 

contrast, the 'look and feel' to  the 'skin' o f the game. Houde & Hill's idea is tha t at the 

early stages of a project, separate prototypes are built in the aim o f exploring each of 

these aspects independently. A fter a certain number o f iterations, an 'in tegration ' 

prototype (Houde & Hill, 1997) is built as a way to  synthesise those three prototypes 

into one. Yet building prototypes to  explore throughout UCE2 each o f the three 

aspects o f the game individually would have been o f low resolution and therefore not 

engaging fo r the participants.

4.5.2 Aim & Objectives 

The objectives of UCE2 were to:

1. Explore how engaging is V I and how to  make it more engaging;

2. Explore the three aspects ('ro le ', 'im plem entation ' and 'look and feel') named 

by Houde & Hill (1997) in order to;

3. Turn the conceptual game (V I) in to a firs t concrete prototype to  evaluate (V2).
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The V2 prototype aimed at being a firs t 'in tegration prototype' w ith a reasonable level 

o f precision and fidelity. Therefore this first prototype would be a concrete 

representation of the design idea (V I) yet used as a ' learning vehicle' (Floyd, 1984 -  

p3) to  evaluate how engaging it can be.

4.5.3 Who is Involved?

UCE2 was led w ith a selection o f participants tha t were recruited in another school in 

Sheffield to  diversify the sample. Still taking part during the PE lessons to  assure 

attendance, the workshops took place fo r one hour each week, fo r five weeks.

Since the sample from  UCE1 did not represent genders equally (2 girls out o f 13 

participants), participants fo r this second enquiry were not recruited on a voluntary 

basis. Instead, a group of eight participants (4 boys and 4 girls) were selected upon 

the ir good behaviour at school, which also helped to  ensure cooperation. The selection 

gathered pupils w ith d ifferent body sizes although this was not a criterion o f selection.

4.5.4 The Plan

To gather together a body of inform ation relevant fo r designing the game to  test, 

participants engaged mainly in 'Saying' in focus group discussions, but also in 'M aking' 

(i.e. creating the ir own game) and 'Doing' (i.e. playing existing games). These activities 

were part o f a series o f m icro-experiments, which consisted o f using existing games 

tha t related to  'Boost Up!' and tha t had high levels o f precision (since already available 

on the market) w ith engaging graphics, game mechanics, and o f d iffe ren t types (i.e. 

w ith in card games, there are simple vs. complex games, educational, fast...). Therefore 

these existing games were used as prompts, stimulus, to  investigate the three aspects 

named by Houde & Hill about each component o f 'Boost Up!' (around card & board 

games, and PA). The experiments in this context are seen as a range o f activities (i.e. 

creative, focus group discussion, play testing) led to  develop the game, not to  find 

similarities in the results.

As shown in Figure 17, the four firs t workshops implemented the m icro-experiments 

evaluating a range o f existing games. Results o f these m icro-experiments (i.e. notes 

about observations, summary of questionnaires, audio transcripts) were recorded and
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quickly compiled before the last Workshop 5 fo r which the V2 integration prototype of 

'Boost Up!' was made.

• A Plan Centred Around the Use o f Pedometers

At the end o f Workshop 1 a pack containing a notebook as well as a simple and cheap 

pedometer (Figure 18) was given to  the participants who had to  wear it every day by

Figure 18 -  The pack given in W l: a pedometer and a notebook

clipping it on the ir trouser/top. The pedometer had only one black button used to  

reset the number o f steps this is why participants were given a notebook to  report 

the ir daily number o f steps before resetting the pedometer.

The purpose of giving pedometers in Workshop 1 was tw ofo ld : get feedback around 

the ir use (including acceptability among this age group) and testing the Two-Stage 

principle: 'the more PA done, the more rewards when playing games'. As shown in 

Figure 17, the idea was to  test this principle by modifying the rules o f existing card 

games (Workshop 2) and board games (Workshop 4) according to  the participants' 

self-reported levels o f PA done throughout the week (e.g. having more chance cards, 

an extra th row  of the dice).

Flowever participants did not engage w ith  the pedometers and did not report the ir PA 

levels, which affected the activities done in Workshop 2, 4, and also in Workshop 5. 

The fo llow ing section introduces the new plan tha t was modified according to  this 

setback and tha t is illustrated in Figure 19.
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Figure 19 -  The (modified) plan fo r UCE2
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•  The Workshops' Content (M odified Plan)

Workshop 1 introduced the researcher and built trust w ith the participants. The core 

concept o f the project was introduced through a drawing (Figure 20). Doing so was 

also a way to  explore the device (i.e. how it could be worn, measuring PA in a fair 

way...). To facilitate the communication o f the concept and these questions around the 

device, participants compared and assessed similar existing concepts available on the 

market ('Pokemon Heart Gold' and 'Zamzee').

fsEvAtoS

Figure 20 -  An illustration o f the Two-Stage concept presented to  the participants

Workshop 2 consisted of playing a variety o f card games o f d iffe rent types (mainly 

Entertainment, Educational and Combat) w ith  various features, themes and graphics 

to  find out what can be attractive to  both genders. The card games presented to them  

were: Pokemon (game w ith monsters fighting against each other), Fruit Ninja, Scopa, 

UNO, and three d ifferent versions of Top Trumps® (Baby Animals, Marvel U ltim ate 

Heroes, and Wonders o f the World). Since it was realised only on tha t day tha t 

participants had not engaged w ith the pedometers, the idea tha t 'the more PA the 

more game benefits' could not be tested. This made the session not as interesting as it 

was hoped that it would be. A focus group discussion also took place to  discuss how to 

bring 'PA into gaming'.
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The purpose of Workshop 3 was to  find out whether PA challenges could be part o f 

Stage 1 in 'Boost Up!' to  breed com petition and encourage more PA ('Gaming into 

PA'), and also to compare the drawbacks o f pedometers vs. heart rate monitors. 

Workshop 3 started w ith a focus group discussion around the ir experience w ith  the 

pedometers they had been asked to  wear since Workshop 1. The rest o f the session 

was based on experiencing heart rate monitors through the ACTIVIO fitness system, 

enabling participants to  get instant feedback about the PA they are doing. Players wear 

chest heart rate monitors allowing them  to  see the ir performance (heartbeats) 

projected on the wall via a video projector. To make this system more playful, a card 

game combining luck, strategy and PA challenges was created (see the rules in 

Appendix l.B.3.2).

Workshop 4 explored which properties in board games might prom ote engagement. 

Since playing games in Workshop 2 was not really successful, participants in Workshop 

4 analysed three existing board games (M onopoly, Mouse Trap and Pictionary) which 

showed d iffe rent ways of playing (go around vs. go from  point A to  point B), d iffe rent 

'look and feel' (2D vs. 3D, d ifferent tokens, building landscape...), and d iffe ren t ways 

the uncertainty o f w inning is manifested. Drawbacks o f these games were discussed in 

a focus group and were used as a basis fo r participants to  make the ir own board game 

since 'M aking' had been shown in UCE1 to  reveal good inform ation about the 

participants' tastes. Split into tw o groups, participants in Workshop 4 were provided 

w ith  a range of material (e.g. images, stickers, plastic cups, coloured papers and 

pencils, rubber hands) to  support this creative activity. 'PA into gaming' was also 

explored since participants were asked to  prom ote a form  of PA when playing the 

game they created.

On the basis o f these four firs t workshops, 'Boost Up!' was refined in terms of types o f 

games to  play, graphic, shapes, customization and duration o f the game. An 

'integration prototype' (Houde & Hill, 1997) was realised fo r this last W orkshop 5 

which aimed at gathering feedback about how attractive the card and board games 

were (V2), and whether the principle o f the Two-Stage concept could be an incentive 

to  do PA.
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4.5.5 The Content o f Workshop 5

Even though participants in UCE1 seemed keen on the idea, it was crucial in this last 

workshop to  test the Two-Stage principle tha t could not be tested previously. 

Therefore Workshop 5 aimed at tw o things:

1. Evaluating V2 card and board games.

2. Testing how attractive can be the Two-Stage concept and the principle of 

earning rewards based upon PA levels.

To award pupils w ith game advantages when playing V2 games, PA levels needed to  be 

known. Consequently we began this final workshop 5 by doing PA to  allocate currency 

fo r the game play. The game played in Workshop 3 (w ith the ACTIVIO system) was 

used to  generate the currency as a Stage 1 and 'Boost Up!' V2 was then tested as a 

simulation o f Stage 2 (Figure 21). The w inner o f the PA stage chose firs t which 

character to  play w ith and also earned three main advantages fo r playing the board 

game in Stage 2: choosing firs t which character (card) to  play w ith ; earning an extra 

'Chance' card; and throw ing the dice tw ice at the start.

At the end o f Workshop 5, each participant th rew  three dice created by the 

designer/researcher to  gather feedback tha t was shared among the group and 

discussed. The three dice were used in combination:

1. Dicel was used to  define the type of activity/gam e to  get feedback about (i.e. 

the card game, the PA challenges, the board game, the device, and the real 

tim e feedback).

2. Dice2, to  define what type of feedback to  give (i.e. like; dislike; improve) about 

the activity/gam e defined through Dicel.

3. Dice3, to  associate the type of activity/gam e obtained through D ice l w ith  

elements o f the ir w orld/im agination (i.e. objects, bands, persons/personalities, 

brands, shops). This dice allowed identifying graphics by exploring the 

participants' world and gain visual references about the ir tastes and lifestyle.
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The designer/researcher was sometimes 'adjusting' the conversation based on the dice 

th row  to  ensure there was no repetition in the discussion and to  ensure all feedback 

were useful fo r triggering inspiration in the follow ing designer/researcher enquiry.

4 .6  D esig n e r / R e sear cher  En q u i r y  3: I t e r a t iv e  P r o t o t y p in g

UCE2 allowed the building and testing o f a firs t prototype of 'Boost Up!', as well as 

gaining insights about factors tha t seemed to  promote engagement throughout the 

whole 'Boost Up!' experience.

4.6.1 Aim & Objectives

In this th ird  designer/researcher enquiry (DRE3), the aim was to  develop the game 

w ith in  the given resources (i.e. tim e and budget), and to  a point where it could be 

tested in another UCE. To do so, the insights and feedback gathered from  previous 

enquiries (UCEs and DREs) were combined w ith  the designer/researcher's perspective, 

and informed by the literature. This enquiry was m ulti-fo ld and consisted of:

1. Developing the overall game mechanics o f 'Boost Up!' (how the games f it  

together);

2. Developing the rules fo r the games played in 'Boost Up!';

3. Developing'Boost Up!'graphics;

4. Creating a conversion algorithm to  translate the PA done in Stage 1 into 

currency to  play the games in Stage 2;

5. Finding a way to  store/handle tha t currency.

4.6.2 Developing 'Boost Up!'

The game mechanics o f 'Boost Up!' was refined firs t and resulted in the creation o f a 

new 'ideal' concept (V3) to  prototype and test. Flowever the developed concept 

incorporated technology tha t would have been costly to  prototype as well as tim e 

consuming, w ithout knowing if the concept would be fu lly engaging. Furthermore,
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even though the game mechanics were developed first, the other points presented 

above also needed to  be worked out together. This was done through iterative 

prototyping, which took place w ith d iffe rent stakeholders to  develop and refine each 

o f the above points. The tests undertaken fo r developing both the card game and the 

board game used the versions built fo r V2 to  save tim e and money.

To borrow  Hansen's (2006) term , these tests were undertaken in a 'lab setting7 (i.e. 

away from  the end-users). The goal in this enquiry was not to  see if the game 

promoted PA but to  increase the engagement and acceptability o f the game (e.g. 

define how long it should take to  play it, how easy it is to understand, how it fits  in to  

the players7 lifestyle etc.) to  ensure prototyping a game tha t works (i.e. w ithou t 

conflict o f actions when playing it) and tha t could be played repeatedly over tim e. At 

this stage the game's overall concept, the rules fo r each sub-game, and the game 

components and graphics were developed together.

4.6.3 Who is Involved?

Many stakeholders were involved in this enquiry to  test the games. Generally 

designers evaluate the ir prototype w ith in the team as a way to  get firs t feedback on 

other possibilities o f the presented design before reviewing it w ith end-users (Houde & 

Hill, 1997). Therefore tw o  core teams made up o f designers were involved in testing 

the games in an iterative process to  keep developing the ir concept, rules and graphics. 

The games' development and tests took place over eight weeks and each team was 

asked to  test a game every tw o  weeks, in a lternation. Stakeholders involved in this 

enquiry were used as 'participants'.

It was found tha t people who had not previously been involved in testing the game 

were giving interesting insights tha t were more d ifficu lt to  see fo r those who were 

already fam iliar w ith  the game through being involved in earlier testing. This is why at 

later stages another team made of friends was recruited fo r testing both games as 

they were being finalised. Furthermore, before testing V4 in context, w ith  the fu tu re  

end-users, a version close to  the final one was tested w ith a fam ily to  get inform al 

feedback w ith players o f an age similar to  the end-users as it had never been played by 

this age group.
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4.6.4 Remaining Questions

Turning 'Boost Up!' V3 concept into physical prototypes led to  the creation o f a new 

series o f prototypes of a higher level o f detail and finishes in the game concept, rules 

and aesthetic: they are 'Boost Up!' V4.

A key aspect in 'Boost Up!' is how the currency is a ttribu ted to  players according to  

the ir PA levels on a daily basis so tha t novelty, a factor identified as engaging (Daley, 

2009), and hopefully continuous play may be promoted. Yet in relation to  the aim o f

developing a resource effective prototype (i.e. cost & time), it was not possible to  

develop V4 prototypes as an autonomous system. Nonetheless all the prototypes used 

in V4 have been selected or conceived to  prom ote the best engagement possible and 

to  lim it cheating around players' levels o f PA. However it was unknown how engaging 

was 'Boost Up!' among the fu ture  end-users, which is a crucial factor to  prom ote 

behaviour change. It was also unknown whether 'Boost Up!' had any impacts on 

players' levels o f PA. A th ird  user-centred enquiry was undertaken to  test 'Boost Up!' 

and answer these questions.

4 .7  U s e r -C e n tr e d  E n q u i r y  3: E v a l u a t e  'B o o s t  U p ! '

4.7.1 Evaluating Games fo r Health Purposes

The final version o f a game must be validated through a summative evaluation 

(Lieberman, 2012) to  assess the impact o f the game on a player's health (e.g. does it 

increase PA) and behaviour (e.g. does it affect one's attitudes) as reports Kato (2012b). 

Duncan et al. (2011) add tha t 'exergames' should also be assessed against the energy 

expenditure they require when playing, over the short and long term  (Lieberman, 

2012). However games can only be effective if appealing and compelling to  the fu tu re  

end-users (Lieberman, 2013) and so it also seems im portant to  measure game usability 

and engagement in any evaluation. The gold standard approach fo r exploring the 

efficacy and effectiveness of complex interventions in a health context lies w ith 

Randomized Controlled Trials (RCT). Although offering a robust fram ew ork w ith in  

which to  establish impact, RCTs require interventions to  be 'fu lly  described' (such tha t

Page | 95



. , V. , | ... V. ~------  . . .. ̂ , -................................“■'-DJ' I  ------------------------------- ■ —   — I  ----------------------------------------------

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

they can be implemented and replicated by others) w ith existing evidence pointing 

towards likely effectiveness or cost effectiveness (Craig et al. 2008, p4). Since V4 was 

not autonomous enough at this stage, the designer/researcher played an im portant 

role in this enquiry, simulating the com puter in a 'Wizard o f Oz' style (i.e. a term  used 

in experiments where users interact w ith a system tha t appears to  be autonomous -  

Shiomi et al., 2007) thereby ensuring the 'Boost Up!' prototypes were implemented 

according to  the game's overall concept. Therefore a 'p ilo t study' seemed more 

appropriate at this stage o f the intervention design. Pilot studies are typically 

undertaken to  pre-test the feasibility o f an intervention to determ ine resource 

requirements. Pilot studies also allow the researcher to  explore engagement w ith  the 

intervention which might lim it drop-out in any fu tu re  large scale tria l as well as 

providing data upon which to  conduct a fu ture  RCT (Van Teijlingen & Hundley, 1998).

4.7.2 Aim & Objectives

The aim of UCE3 was not to  generalise the data but to  find out how engaging was the 

game and how this engagement might be increased -  by fo r instance changing 

parameters o f the game. This type o f evaluation can be compared to  the 'dosing 

studies' (Kato, 2012b) in which the focus is to  improve the effectiveness o f a serious 

game by adjusting one or more parameters o f the game. UCE3 had the fo llow ing aims:

1. To explore to  what extent participants understood and engaged w ith  the Two- 

Stage concept o f 'Boost Up!';

2. To determ ine whether 'Boost Up!' was sufficiently engaging to  be played 

regularly over the period o f the intervention;

3. To evaluate if 'Boost Up!' increased PA amongst users;

4. To extract insights into the engaging aspects o f 'Boost Up!' from  a user's 

perspective.

4.7.3 Who is Involved?

UCE3 took place in the same school as UCE2 and was still part o f the Year 7's PE 

lessons. The sample selected was convenient and represented an equal am ount o f
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boys and girls. In to ta l 15 participants were recruited (8 girls and 7 boys) - one boy 

dropped out half way through the study.

4.7.4 The Evaluation Plan

A six-week intervention was implemented. The idea was to  m onitor the participants' 

PA over the firs t tw o  weeks of the enquiry to  create a baseline (in grey in Figure 22) 

which would then be used as a reference to  award players w ith the games currencies 

in subsequent weeks. To achieve a representative picture o f the participants' PA, the 

'Boost Up!' concept was not revealed until after the baseline was recorded. The length 

o f the intervention corresponded to  half a term  which seemed to  leave enough tim e to 

measure PA (i.e. 2 weeks of baseline & 4 weeks while playing the games). Participants 

were mainly involved in 'Doing' (i.e. assessing V4) but they were also 'Saying' (i.e. 

giving feedback).

The workshops (in blue in Figure 22) took place fo r an hour once a week instead o f the 

participant's PE lessons, each having specific aims:

Workshop 1 presented the project, introduced users to  each other, and provided each 

participant w ith  a Fitbit fitness tracker tha t we will then refer to  as 'pedom eter'.

Workshop 2 introduced the board game and allowed players to  try  the game but 

w ithou t using currency based on the participants' actual PA (i.e. the 

designer/researcher made a selection of character cards, normally played w ith  the 

card game, tha t were of similar values). It is im portant to  note that, at this point, 

participants still did not know the details o f the 'Boost Up!' concept; they only knew 

the board game would be played again the fo llow ing week and tha t the character 

cards would be replaced by a currency given based on the amount o f PA they did.

In Workshop 3 the Two-Stage concept was introduced and from  this day on, a daily 

currency was awarded to  players by the designer/researcher, who was on site every 

day, based on the ir levels o f PA done the day before except fo r weekends (i.e. Fridays 

to  Sundays were averaged and awarded on Mondays). The main fram ework for 

converting PA into games currency was also presented, highlighting tha t the figures on 

the fram ework corresponded to  the amount of PA done during the baseline and were
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therefore personal/individual. A bag containing the box (beads) and the bonus cards 

was also given to  each participant. At the end of this session, it was explained tha t a 

game club was opening every day as an opportun ity  fo r them  to  play the board game 

(see Game Club section below).

In Workshop 4 the card game was introduced and each player was provided w ith  a 

deck o f cards so tha t they were able to  play outside o f the workshop or game club (e.g. 

in breaks, at home). The deck was inserted in a bag given to  each participant along 

w ith  the feedback sheet, the pedometer, and the games currencies (beads and bonus 

cards).

Workshop 5 was an open session allowing participants to  play the game o f the ir choice 

(card or board game) which provided insight into game preferences and engagement.

Workshop 6 was used to  gather feedback using a dice activity again. Focus group 

discussions took place, rating cards were filled in, and a questionnaire (Q2) was given 

to  find out more about the experience o f playing the game from  a user's perspective
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X  X  \ \

Figure 22 -  Evaluating 'Boost Up!' in UCE3
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The Shop (in green in Figure 22) was a room w ith in  the school where the 

designer/researcher was based: it could be described as the 'hom e' o f the 'Wizard of 

Oz'. The 'Shop' was located in fron t o f the cafeteria and was where the banker 

(designer/researcher) o f the games stayed on a daily basis. Therefore participants 

knew where to  find the banker should there be any problems (e.g. rules, currency, 

questions).

Horn st1°p̂ erted'"t° 
dawwa^ead.aodfedbac^o 
game c ^ e n c v  daiWbas.s.

lhe part'C'P3"1 cottency'°'

P and b o nu s  th e

a^atded^ cd,d9*mes
bag. workshop*
bonus c; cards f

Figure 23 -  The activities undertaken at the shop

A day in the life o f the 'W izard' at school consisted o f collecting pedometers before 

registration, reading the data, reporting feedback on the box (stickers) and on the 

sheet, converting the data into game currency, and awarding it accordingly (beads and 

cards). By the morning break, the box, the cards, the feedback sheet and the 

pedometer were re-inserted into the game bag fo r participants (Figure 24). When 

handing the bags back, verbal feedback was provided w ith  the designer/researcher 

aiming to  increase the participants' self-belief by reminding them  about past successes 

and future goals (Gray et al., 2013) as well as to  encourage self-reflection about the ir 

behaviour (Lieberman, 2012). Baranowski et al. (2008) explain feedback can take the 

form  of reinforcem ent (e.g. congratulate) or inform ation to  make next choices (e.g. 

tips). The feedback at the shop consisted of reminding participants to: wear the 

pedometer at the weekend; look up regularly the daily average of steps to  avoid 

missing an extra bonus cards; improve where they were lacking (e.g. less sitting, more
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Figure 24 -  All the games components and currencies inserted in the bag
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bursts o f VPA...); relate the ir performance w ith the game play by giving examples or 

tips (e.g. you have a +20 attack, you could take x2 +10...).

The game club (in red in Figure 22) was a room available to  the participants during 

lunch tim e from  the start of Workshop 3. This club was an opportun ity fo r participants 

to  come and play the games, especially the board game tha t they did not own unlike 

the card game. The game club was a less formal environm ent which led to  valuable 

discussions and insights about the participants' lifestyle and PA behaviour, and about 

what they do in the ir spare time, who they interact w ith, play w ith, and w hat games 

and aspects o f games engages them.

4.7.5 A Mixed-Method Approach

A mixed-method approach was chosen, using quantitative data to  evaluate 'Boost Up!' 

impact on the participants' levels o f PA and qualitative data to  explain why it m ight 

have had an impact or not. Qualitative data was therefore used to  develop a broader 

and deeper understanding of the users' behaviour and experience of playing the game 

(e.g. is the game understood? Flow can it be made more engaging?).

• Quantitative data from  Fitbits

The pedometer was an objective way to  detect potential change(s) in the participants' 

PA. Analysing the data consisted o f generating descriptive statistics to  find out what 

the participants' patterns of PA were. The data generated by the Fitbits potentia lly 

highlights trend(s) around the impact(s) o f the game on the participants' PA levels 

even if there were many unknown factors (e.g. weather, sample size, involvem ent of 

researcher). Yet these types of trends can be helpful to  explore fu rthe r how 

engagement might be increase among all (i.e. those who engaged in the games and 

those who did not).

• Data from  questionnaires

To assess any potential change in the participants' behaviour or intentions the same 

questionnaire was given in Workshop 1 (Q1A) and repeated tw o weeks after the last 

workshop (Q1B). The questionnaire was based on the constructs o f the Theory o f
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Planned Behaviour (attitude, norm, self-efficacy/perceived-behaviour-control) to 

examine the potential impact o f the games on attitudes and cognitions. This 

questionnaire can be found in Appendix 6.C.I.

A fu rther questionnaire was used in Workshop 6 (Q2) which gathered general feedback 

about the game (e.g. was it what they expected and why) and participants' PA (i.e. self

perceptions, m otivating factors). This questionnaire can be found in Appendix 6.C.2.

• Qualitative data from  informal interviews/interactions and observations;

All the qualitative insights tha t derived from  interactions and observations during the 

workshops, at the shop, and at the game club were combined w ith the rest o f the  data 

to  explain the potential differences observed in the participants' PA. Levels o f 

engagement, enthusiasm, participation at the workshop, at the game club, and 

participant com m itm ent fo r coming to  the shop or to  pick up the ir bag were all useful 

to  get a holistic picture about how /w hat was engaging and how to  improve this.

4 .8  D esig n e r / R e sear cher  En q u i r y  4: A 'R eflective  N a r r a t i v e '

After analysing UCE3 data in relation to  the aims set (i.e. finding out how engaging and 

how effective to  promote PA 'Boost Up!' V4 were), a DRE4 took place.

4.8.1 Aim

This alternation of UCEs and DREs enabled the development o f understanding and 

knowledge to  develop the game (under the 'designer hat') yet this knowledge must be 

made explicit (under the 'researcher hat'). As described in 3.3.3, some knowledge was 

made explicit (e.g. UCE1 data analysis was used to  create a fram ework) however this 

knowledge was used as a designer to  develop the game and was not verified (i.e. it did 

not look at being an absolute tru th). At tha t point, being 'true ' was o f concern but it 

was not the driver, which looked at being 'real' in relation to  Fallman's (2008) 

interaction design triangle (see 3.3.2). Yet being 'true ' was the purpose o f this 

'reflective narrative' activity conducted in DRE4 and it is therefore at this stage tha t it
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was possible to  claim knowledge w ith confidence through finding commonalities from  

one enquiry to  another.

This reflective narrative was tw o-fo ld : to  report the sequence of events tha t happened 

during the whole research and tha t were used to  develop the design of the game 

(under the 'designer hat'); and to  analyse and organise the knowledge developed 

throughout these events (under the 'researcher hat'). This process o f drawing 

knowledge out is a way to  show tha t the knowledge generated is not just an opinion, 

but rather the designer/researcher's in tu ition  and sense combined w ith  a rigorous 

assessment o f the data collected. The process fo r creating knowledge consisted o f 

form ulating hypotheses and ideas based on experience, and testing them  against the 

data collected during the UCEs (i.e. verifying tha t data was repeated across the data 

collected throughout the entire research).

4.8.2 The Process

As presented in 3.3.3, tw o  maps were created on which the data collected throughout 

all UCEs and DREs was reported. The firs t visual map consisted o f presenting the 

rationale behind the design development o f the game while the second one reported 

the data captured during the various enquiries tha t led to  identifying engaging themes.

•  The Chronological Research Timeline

The key events tha t informed the design development o f the game (e.g. participant's

comment/feedback, suggestions found in the literature) were pulled out from  the data

and gathered together into a big tim eline (Figure 25). This tim eline reports

chronologically the activities done in all the DREs and UCEs tha t led to  the

development o f 'Boost Up!'. The chronological research tim eline shown in Figure25 

was split into 3 stripes in its length.
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Figure 25 -  The Chronological Research Timeline

> The stripe in the middle corresponds to  a representation of the activities led 

in each enquiry combined w ith  the few  participants' comment(s) tha t informed 

'Boost Up!' design development; as the game developed, an annotation of the 

game's content/structure /properties fo r each version was also reported (green 

post-its);

> The top stripe is a summary o f the findings fo r each activity led across 

enquiries (Yellow post-its) and how they might relate to  the lite ra ture (Blue 

post-its);

> The bottom  stripe presents the data fo r each UCE tha t was identified as 

engaging; this stripe could be described as the early steps o f the knowledge 

creation presented later in this chapter (see Appendix 2.B).

•  A Visual Map

The 'bo ttom  stripe' o f the tim eline presented in Figure 25 was developed fu rther. The 

idea was to  compare the data across the three UCEs to  see if there  were 

commonalities in the themes identified (i.e. if the theme(s) identified fo r each enquiry 

were repeated from  one to  another and how they were manifested). Since UCE3 was 

the enquiry tha t generated the biggest am ount o f data, it was used as a basis to  create 

the theme categories and the rest o f the themes found in UCE1 & 2 where then added. 

To facilitate this process, a visual map was created to  compile the data tha t was 

common to  tw o  or three UCEs. The map below (Figure 26) shows UCE3 data (in white) 

combined w ith UCE 1 & 2 (in pink post-its). The data is a combination o f observations
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from  the designer/researcher w ith participants' comments or creation. UCE3 data was 

regrouped in themes tha t were refined as UCE1 & 2 data was added. In Figure 26, the 

emerging themes are a combination of orange and yellow post-its. The blue post-it in 

the figure above shows the provenance o f these themes (i.e. in which artefacts (e.g. 

prototype, drawing...) the theme was embedded).

Figure 26 -  Themes emerging throughout the 3 UCEs

4.8.3 The Method

Using mainly a bottom -up approach, a them atic grouping of the data found in each 

UCE was realised in this enquiry. This method could be compared to  the 'Grounded 

Theory' as defined by Lacey & Luff (2009) since all the emerging themes were 

generated from  the data itself. The designer/researcher therefore reviewed the data 

collected fo r each enquiry, looked fo r ideas, concepts and elements tha t m ight have 

been repeated across each enquiry's data, using NVivo software to  facilita te  the 

management o f the data. A fter a few  scans, it was noticed that some o f the data 

seemed to  belong to  themes tha t are common across all enquiries. However the data 

tha t led to  generate a theme might have been embedded in d iffe rent ways: through a 

game concept, a game component or through the device measuring PA. Themes
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emerged through analysing the data generated by the participants (e.g. feedback, 

comment, creation) by the designer/researcher (e.g. observation, prototyping), and 

were also related to  the literature (e.g. to  see if/how  other researchers m ight have 

also identify the theme).

Yet again, those themes were not given to  other researchers to  evaluate how 'true ' 

they were. Instead, the ir re liab ility comes from  the ir repetition across enquiries. 

Indeed a same them e could be found in tw o  or all enquiries and could also be 

manifested in d ifferent ways. As explained in the methodology chapter, the repetition 

o f the findings (i.e. o f features o f the d iffe rent versions of game tested were found 

repeatedly) demonstrates a form  o f re liab ility tha t cannot be disregarded. Therefore 

knowledge is reliable since formed on repeated occurrences, based on practice and 

tested in context. There were instances where a them e could be branched in to  a series 

o f sub-themes tha t might have been found in one or tw o UCEs only, but which 

belonged to  a same general theme, which hence could be claimed as valid.

4.8.4 The 'Annotated Design History'

The amount and type of data (e.g. participant's feedback, suggestions found in the 

literature) was quite im portant when compiling the maps presented in 4.8.2. To deal 

w ith  all this data post-it notes were used as a tool to  categorise the traceability o f the 

inform ation (i.e. where it comes from). The visuals developed throughout DRE4 are 

referred as 'Annotated Design History'. This method of communicating the research 

data was inspired by the 'Annotated Portfolios' (Gaver & Bowers, 2012; Gaver, 2012) 

yet remains quite d ifferent. The annotations do share sim ilarities (e.g. simple and 

short, acknowledging aspects the prototype did not cover...) yet the 'annotated design 

history' is applied in a d ifferent context. It is not a collection o f d ifferent ideas tha t are 

clustered and unrelated, but it aims rather at showing the link between the theory and 

the product during the design process by reporting turn ing points in the project and 

the reasons behind the decisions made. The annotations in the these 'annotated 

design history' visuals, which are also presented throughout the next chapters, were 

presented on post-it style notes as shown in Figure 27.
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Figure 27 -  Meaning of the annotated design history's visuals

Illustrating the raw data through the 'annotated design history' visuals was a way to  

recover the data (i.e. communicate the design development process and the research 

findings in a comprehensive way) and to  show transparency and rigour in both the 

design development process and the knowledge creation.

4.8.5 Who is Involved?

Only the supervisory team was involved as an external advisor to  the 

designer/researcher. The team helped to  fu rthe r understand the differences between 

the disciplines as well as to  point out the gaps in the methodology developed 

throughout this research.

4 .9  Su m m a r y

The methodology developed fo r this research project consisted o f alternating between 

DREs and UCEs to  create, develop, and refine the design o f a game. W ith in each of 

these enquiries, a variety o f activities were conducted to  design a range o f prototypes 

in an iterative process. According to  the development stage o f the game and the 

nature o f the activities, the choices o f design research techniques fo r each UCE were 

d iffe rent yet consistent w ith  the type of thinking adopted during the design process: 

some were used fo r exploration purposes through diverging the thinking o f the 

designer/researcher (i.e. triggering imagination) while some were used fo r refining the 

thinking. The aims for each enquiry as well as the justification fo r the use o f the 

techniques fo r each enquiry are summarised in the table below.
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Figure 28 -  A summary o f the aim and techniques fo r each enquiry
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A detailed record of the various activities and the ir findings was collected along the 

way to  provide the key findings tha t are repeated and claimed as contribution to 

knowledge. Therefore at each stage of the research observations were recorded as 

notes, audio records were transcribed, and the various outcomes generated by both 

the designer/researcher and the participants were categorised and stored.

Since many outputs have been produced during the various enquiries and these 

outputs were informed by d iffe rent sources (e.g. statem ent in the lite ra ture, field 

based data comment or creation), the next chapter presents the findings o f these 

enquiries through a series o f created visuals. The purpose of these visuals, which are 

defined as 'Annotated Design History', is to  communicate the findings and to  present 

the design rationale around the design development process. This was done to  enable 

any interested researchers to  recover the data by providing a full account o f the 

process and how the findings informed the development o f the research project.
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Chapter V-  An Evidence Based Design

The research process described in the previous chapter led to  the creation of many 

outputs and findings. As described in chapter III, these outputs and findings were o f 

tw o  kinds: to  create and develop an exergame(s) under the 'designer hat' tha t is then 

tested in context w ith end-users, and to  develop understandings and new knowledge 

under the 'researcher hat'.

This chapter reports the design development o f 'Boost Up!' and what were the factors 

tha t influenced the decisions made around it (under the 'designer hat' only). Across 

the entire research, four main versions (Vs) have been created: 'Boost Up!' V I  and V3 

were concepts o f the game and V2 and V4 were the ir respective prototypes tha t were 

evaluated in context. This chapter therefore presents the iterative design developm ent 

o f 'Boost Up!' tha t led to  creating V4 before evaluating it in a final enquiry (UCE3). To 

develop each version of the exergame(s) (i.e. fo r each section of this chapter), one or 

more DRE and/or UCE m ight have been undertaken.

5 .1  Cr e a t in g  'B o o s t  U p ! '  V I

V I was developed using the insights and knowledge gained during DRE1, UCE1, and 

DRE2. As described in 4.2, DRE1 corresponded to  the literature review.

5.1.1 UCE1: Factors & Game Properties to Promote Engagement

UCE1 looked at exploring what might be a source of engagement in the participants' 

lifestyles, in the games they play, and the PA they do. D ifferent notions a game 

concept could illustrate as well as a range o f game properties were identified in this 

enquiry to  initiate and sustain engagement. Furthermore a list of attractive games was 

established. These are discussed below.
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5.1.1.1 Evolve/Change

Evolve/Change occurred many times across the intervention (in Workshops 1, 3 and 4) 

and was identified as being a source o f engagement fo r these people. This idea was 

identified through games they created (e.g. evolving a character/avatar) or through 

the pictures taken during the journalist activity (e.g. a gnome to  illustrate the word 

'surprise').

It was therefore assumed tha t having a game in which something evolves/changes 

could be a way to  engage end-users playing the game on a longer period o f tim e, as 

well as to  bring novelty to  it.

5.1.1.2 Series o f Games or Sub-Games

Increasing the PA levels o f the given personas in Workshop 2 led tw o  groups out of 

three to  create a game composed of a series o f games. The firs t idea included 

conventional activities and real sports (e.g. Basketball, swimming pool), and the 

second idea encompassed an orienteering game, a game playable on a portable 

console, and 'Tag' type of game. Both ideas incorporated the games as part o f the 

lifestyle o f the personas and were fitted  into the ir day so tha t PA could be done 

throughout the whole day, through a wide variety o f activities.

Being able to  choose from  amongst a range o f games or even o f options seemed 

im portant fo r the participants. Choosing whom to play w ith, what to  play, and what 

seemed to  be influencing factors to  in itia te and sustain engagement.

5.1.1.3 Identity

The question o f identity was recurrent throughout the enquiry, and especially in 

Workshop 1, which was aimed at defining what 'cool' and 'fun ' meant to  them.
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Figure 29 -  Identified key terms to  create a potentia lly engaging concept

> Participants showed enthusiasm about the objects presented in Figure 29 

since through them, young people fe lt Im p o rta n t', having an Id e n tity ', and 

being 'Unique'.

> Avatars/Heroes. An avatar is usually represented as a virtual model yet from  

its defin ition it is thought it could also be represented as a physical object. 

Hence if the game(s) play or concept somehow reflects one player's identity  (a 

form  of avatar) or input, it may sustain the player's engagement. Furthermore, 

combining the physical manifestation o f the avatar w ith  what has been 

assumed as creating engagement (e.g. evolve/change) m ight be engaging.

5.1.1.4 Appropriation

A hypothesis was form ulated from  the observations done in Workshop 3 and 4: 

participants became much more pro-active when they realised the words they
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generated in Workshop 3 (Probes) were reported onto dice to  create the ir own game 

in Workshop 4. Hence it seems the exer/game(s) should somehow reflect this: if 

players can influence or affect the content o f the game (e.g. rules, play, components), 

they are more likely to  appropriate it and to  be motivated to  play it. Appropriation 

through customisation may be a way to  prom ote engagement to  tackle continuous 

gaming.

Therefore by combining all the key terms presented above, one in terpreta tion  is tha t if 

the concept o f the exergame makes players fee l im portant by doing or owning 

something unique tha t reflects the ir identity  or personality (e.g. physical avatar), and 

tha t evolves/changes on a regular basis, players would see the game or the range of 

games as being cool and fun and therefore engaging.

5.1.1.5 Social and M ulti-player

Feedback and social support were reported as essential (through questionnaires and 

activities) fo r engaging young people in doing PA. The norm around games seemed to  

be about playing w ith friends mainly, maybe w ith  siblings rather than 

parents/guardians.

5.1.1.6 Multi-use and Informative

Ideas created by participants in Workshop 1 and 4 around the device measuring the 

players' PA levels had a main function (e.g. measuring heart activity). Yet these people 

have incorporated other functions, like being inform ative or instructional fo r instance 

(e.g. adding a watch, showing avatar), beyond the purpose fo r which the device was 

originally designed.

5.1.1.7 A list o f A ttractive Games

Through the questionnaires and the various discussions w ith the participants, the ir 

tastes appeared to  be diverse and eclectic yet there seemed to  be a common 

agreement around the 'Hero' theme. Conventional games (e.g. football, swimming, 

dancing) were appreciated but so were shorter games or less 'o ffic ia l' games (e.g. Tag, 

Kick the Bucket) as well as traditional (e.g. card and board games such as Top Trumps®) 

and video games (e.g. Star Wars, FIFA 11, Art Academy).
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5.1.2 DRE2a: A Framework fo r Brainstorming

It was mentioned in 4.4.2 tha t UCE1 analysis led to  the creation o f a fram ew ork to 

brainstorm ideas of exergames. The brainstorm ing activity aimed to  create exergames 

tha t are 'non-dig ita l', based on the fo llow ing themes identified when conducting the 

'Designerly broad brush them atic analysis'.

5.1.2.1 A 'Non-Digital' Direction

There are various aspects throughout UCE1 and tha t the literature supports suggesting 

tha t it is appropriate to  create and develop exergames tha t are non-digital or tha t use 

digital devices parsimoniously. In this case, and fo r the rest o f the thesis, non- digital 

refers to  a (exer)game tha t m ight incorporate a form  of digital technology, but tha t is 

not restricted to  it. The concept o f 'technology-supported' games presented in 2.4.2 

draw on this idea of lim iting the use o f digital technology in games.

Participants highlighted the importance o f creating a game tha t does not require a 

phone to  run this since they cannot use mobile phones in school (i.e. it is against the 

school policy). Besides, it was reported tha t augmented reality games can hurt after 

prolonged play.

Some issues relating to  the use o f technology were also found in the lite ra ture:

o Exergames should be affordable and accessible to  the least active population 

(Lieberman et al., 2011);

o Exergames do not support social rituals (Bogost, 2007) yet social support is 

essential fo r engaging young people in doing PA (Lieberman, 2013);

o Technology-based exergames can fail (Shayne et al., 2012) and they can also 

sometimes promote PA 'on spot', which can be considered by some as being 

sedentary (Oh & Yang, 2010);

o Technology should be used parsimoniously (Lieberman, 2012). Young people 

use screen based media fo r approximately 5h a day w ith about 50-60% 

devoted to  the television (Roberts et al., 2005) therefore reducing media tim e 

seems reasonable.
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Therefore creating technology-supported games rather than technology-based seems 

more appropriate (see 2.5.3) and m ight tackle the issues raised above. Furthermore, 

since it is crucial to  evaluate game concepts and core mechanics as early as possible 

(Salen & Zimmerman, 2004), evaluating a technology-based prototype may mislead 

the results since the testers may evaluate the 'skin' o f the game (m edium /platform ) 

rather than the 'skeleton' (core o f the game mechanics).

5.1.2.2 A Selection o f Themes of Game Content

As mentioned in 4.3.5, all the ideas of games generated throughout UCE1 were 

gathered into five themes o f content o f games. Many of the ideas were predicated on 

digital technology which was not practical to  develop (e.g. New Consoles) yet Two- 

Stage and Orienteering games received positive support (some participants even 

created the ir own game in Workshop 4 based on these tw o themes). The Two-Stage 

concept, which was inherent to  'Gener-G' and which received positive feedback at the 

tim e (see 1.1.3), appeared to  be particularly suited fo r this research (see 2.5.3).

Figure 30 -  Posters presenting the 'O rienteering' and 'Two-Stage' games concept

Therefore to  narrow the research down, the brainstorm ing activity was done w ith in  

the tw o themes o f 'Two-Stage' & 'Orienteering'.
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5.1.3 DRE2b: Brainstorming Ideas of Exergames that Explore Daily Gaming

Based on the fram ework just presented, concepts o f games tha t aimed to  promote 

repeated play were explored. A selection of the main concepts generated can be found 

in Appendix l.A . however tw o  concepts seemed most promising -  which can be found 

in respectively Appendix l.A .3 & 1.A.4:

1. 'Evolution', which uses a 'Two-Stage' model: a single card game is played every 

day but the play changes/evolves from  one day to  another since the game 

currency is d ifferent (i.e. based on the orienteering game). A board game based 

on the same concept and using a similar currency is then played afterwards.

2. 'Boost', which is also 'Two-Stage' based: players firs t create the ir own avatar 

during 9 days by which tim e they then play the board game w ith it.

Those concepts were therefore prototyped roughly (pencil on paper) to  be tested 

iteratively w ith designers/colleagues to  refine the concept and start setting out the 

rules o f the games. After a few  iterations, the game play o f the card game was 

described as not very active. This was mainly due to  the way the Two-Stage concept 

was imagined at the tim e, w ith tw o  distinct stages:

1. Stage 1 (PA): do PA to  generate currency;

2. Stage 2 (play): to  use tha t currency to  play games.

Since this research aims at promoting PA, it seemed w orth  exploring how PA could be 

promoted when playing the game(s) in Stage 2 ('PA into gaming') and also how gaming 

can be promoted when doing PA in Stage 1 ('gaming in to PA'), which m ight also make 

the games and PA more interesting and engaging.

To bring 'gaming into PA', it was imagined tha t players could th row  each other PA 

challenges to  complete. It is was thought tha t 'PA into gaming' could be based on a 

similar concept, by allowing players to  complete PA challenges when playing the game 

(e.g. by picking up a card asking to  'climb the stairs'). All o f this is explained in more 

detail in Appendix l.A .5.
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5.1.4 The Concept for a Game: 'Boost Up!' V I

The brainstorm ing activity combined w ith  the iterative tests resulted in creating the 

concept fo r 'Boost U p!' (V I), a game composed of a series o f games.

> 1-... Applied in

« = = > a Top Trumps'

PA ■ ....- - > Card Game

&
= ^ >

o

PA
Challenges (?)

2-... to build your 

Character...
o

= > 3-... Applied in a

= = o Board Game

= o played with your

■ ■ > built Character

Figure 31 -  'Boost Up!' V I, a linear concept aiming at prom oting continuous play

> The 'Boost Up! themed card game is played firs t fo r a specific am ount o f 

tim e, originally set at 9 days like in 'Boost'. During this phase, the card game is 

played every day, but in a d iffe rent way since various game components are 

introduced on a daily basis. Furthermore, it is also during this period tha t 

players' avatars/characters are built based onto the ir PA levels.

> This idea of building an avatar/character which is then used afterwards to  

play w ith on the board game comes from  the hypothesis generated from  UCE1 

observation (see 'Appropriation' in 5.1.1.4) -  if players have some influence on 

the game rules or content, then they are more likely to  be engaged.

> 'M ulti-use ', also identified in 5.1.1.6 was also a core com ponent o f V I; the 

common aspects across the games:

o The levels o f PA done in Stage 1 give advantages when playing Stage 

2 and therefore increase chances of w inning the game (e.g. more 

dice throw , more bonus cards or boosters).
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o Boosters allow a tem porary increase in value o f a character's 

features (e.g. o f a character card or o f the character built).

o They all fo llow  the 'Hero' theme which seemed to  be what 

participants found engaging: some of the games listed as being 

engaging (e.g. Star Wars); the book brought by a participant in the 

Workshop 1 o f UCE1 was fantasy based; and some feedback and 

conversations gathered during the 'Fun Day' event suggested 

heroes/characters were potentia lly engaging.

> This concept promotes novelty in tw o  ways. Firstly, through a daily currency, 

which is awarded based upon one's PA levels, and which may vary from  one 

day to  another (i.e. players earning the game advantages may vary too). The 

varying amount o f currency might also change the tactics players adopt when 

playing the games. Secondly through offering a series o f games to  play, which 

may increase the attractiveness of the game to  create and sustain engagement, 

as identified in UCE1.

> Having variations in the play o f the card game (i.e. bringing d iffe rent 

components) is a way to  spread out the play o f each game over time. 

Continuous play is also tackled through the linearity of the concept (i.e. playing 

one game after another), which extends the length o f tim e of playing 'Boost 

Up!'.

5.1.5 Key Questions about V I

This technology-supported exergame concept was fa irly developed (rough prototypes 

and rules were created) however many questions at tha t stage remained about the 

level o f engagement o f the overall concept as well as the spread of the games to 

prom ote continuous gaming. These questions are explored below.

5.1.5.1 What device to  measure PA?

It was reported that recommendations fo r adolescents are 60 minutes o f MVPA on 

most if not all days of the week (NASPE, 2004). However to  measure PA as part o f

Page | 119



r r e id c e  | x . i r u r u u u u u u n  | z .  o id ie  u i m i l  | o . iv ie u iu u u iu g y  | <+. r \ e b t ; d iu i  | o .  c v iu e n c e  D d s e u

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

'Boost Up!', it was unsure which type of device should be used: Pedometers or heart 

rate monitors.

NASPE (2004) recommendations correspond to  12,000 steps in Colley et al. (2012) 

although there are variations in the am ount o f steps between d ifferent countries, age 

groups, and ways of measuring PA (i.e. pedometer and/or self-report).

Since the aim o f exergames is to  increase heart rate and respiratory rate to  prom ote 

MVPA (Lieberman et al., 2011), what matters is not the number o f steps but the 

intensity o f the levels o f PA and currency should therefore be given accordingly.

Therefore exploring other technologies such as heart rate monitors seemed 

appropriate. However questions around these devices remain to  ensure the ir 

acceptability (e.g. which devices are preferred among the end-users, which one is 

more comfortable...).

5.1.5.2 The Games and the ir Concept

Iterative testing allowed the development o f the 'Boost Up!' concept and game rules 

however questions about the ir detailed im plem entation remained.

Top Trumps® was listed as an attractive game in UCE1 although it was unclear whether 

a Boost Up!™ themed card and board game could be engaging over a long tim e (e.g. 

How well/adversely received is the idea o f playing the games over nine days?).

Furthermore the Two-Stage concept was found to  be attractive in UCE1 however it 

was uncertain whether the principle o f earning game advantages based upon players' 

PA levels to  increase chances o f w inning the games was suitably engaging.

More exploration was also needed when bringing 'PA into gaming' and 'gaming into 

PA' to  find out if blurring the tw o  stages can prom ote PA in an engaging way and how 

the blurring could be achieved (e.g. can PA challenges be attractive?).
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5 .2  D e s ig n in g  'B o o s t  U p!' V2

Aspects of the V I concept presented in 5.1.4 were tested during the fou r first 

workshops o f UCE2 and a firs t integration prototype (V2) was tested in the last 

workshop o f UCE2, based on the results found in the firs t four workshops. This section 

starts by summarising how the workshops helped answer the questions raised 

previously; a description o f V2 is then given; to  present other types o f findings tha t 

emerged from  evaluating V2 and tha t have sometimes been found in combination w ith  

findings from  the four firs t workshops. A more detailed summary fo r each of the four 

firs t workshops and how they have influenced the design of V2 can also be found in 

Appendix l.B .

5.2.1 Answering Key Questions

5.2.1.1 Acceptability Pedometers vs. Heart Rate M onitors

As described in 4.5.4, insights around the acceptability o f heart rate monitors and 

pedometers were gathered through d ifferent activities:

o Experiencing the pedometers on a daily basis throughout the duration o f UCE2;

o Creative activity about what the device should look/feel like in Workshop 1;

o Experiencing heart rate monitors through the game invented fo r Workshop 3 

using the ACTIVIO system;

o Experiencing these heart rate monitors using the ACTIVIO system again when 

testing V2 in Workshop 5.

Even though heart rate monitors were found unattractive and not com fortable fo r all, 

they were preferred to  pedometers but this may be due to  the fact tha t the 

pedometers they experienced were cheap, inaccurate, and easy to  cheat w ith  as 

presented in Appendix l.B .3.1 (participants reported tha t the pedometer was counting 

steps when dropping the pedometer on the floor).

We also saw in 5.1.5.1 tha t measuring PA w ith  pedometers may not be accurate. In 

contrast, heart rate monitors measure the heart activity and can define how intense a
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PA is (e.g. they can distinguish moderate from  vigorous PA). Furthermore, heart rate 

monitors seem to  measure the e ffo rt o f an individual, regardless o f the ir level o f 

fitness. Fairness was a factor tha t participants gave importance to. Finally, since 

exergames aim at increasing the heart activity to  prom ote MVPA, using heart rate 

monitors seems appropriate.

Taking all these points into consideration, it seemed tha t heart rate monitors were 

w orth  prom oting yet they should be:

1. Not intrusive (i.e. possibility o f hiding it)

2. Comfortable (e.g. Velcro not itching)

3. Reliable and fa ir when measuring PA (i.e. picking up every variations in the 

heart beat)

Re-designing these monitors to  incorporate them  into the end-users' lifestyle (i.e. 

clothes or accessories) might be a way avoiding forgetting or losing the device like it 

happened w ith the pedometer in UCE2 and hence seems w orth exploring. Yet this is 

technically d ifficu lt to  undertake w ith in this research.

5.2.1.2 'B lurring' the Two Stages

. “'tisfun

l f° fryneth'nqS"

“eerffr'-/cao'! 
ym°oo0re i 

^Hyyyyar

Figure 32 -  Executing PA challenges w ith  ACTIVIO system in Workshop 5
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> The designer/researcher explored 'gaming into PA' in Workshop 3 through 

testing a game tha t was played w ith  ACTIVIO (see 4.5.4). The PA challenges 

seemed worth  implementing when doing PA in Stage 1 since this game played 

w ith ACTIVIO showed great engagement. Participants did not w ant to  stop 

playing by the end of the session and even when participants were complaining 

about doing a challenge (since already executed or not feeling confident to 

perform it) they all ended up executing them. Some participants even wished 

to  pick up the card w ith  the toughest challenge as it gave more points.

> 'PA into Gaming' was explored in Workshop 4. When instructing the 

participants tha t the board game they were creating (as part o f Stage 2) had to 

promote a form  of PA, both groups did so through creating 'PA squares' (see 

Appendix l.B .4.1).

5.2.2 A First Integration Prototype: 'Boost Up!' \(2

The integration prototype 'Boost Up!' V2 was built fo r Workshop 5 based on the 

findings of the four firs t workshops (see Appendix l.B ) and was highly influenced by 

the findings o f the four firs t workshops, and more especially those from  Workshop 4.

5.2.2.1 Identified Graphics

Figure 33 -  Graphics participants (girls and boys) found attractive
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> Both V2 card and board game were based upon these identified graphics.

5.2.2.2 A Card Game

'°'ph u-ea

■  s is <

SER/ESOF 
GAMES / 

SUB-GAMES

Figure 34 -  V2 card game composed o f character cards

> Top Trumps® was identified as engaging fo r these people who also liked cute 

creatures/monsters (see Appendix l.B .2) and attractive graphics (e.g. colourful 

images and text tha t reflects the ir world - see Figure 33) and were all combined 

to  create a Boost Up!™ themed card game.

> Rules: players have to  collect all the character cards from  the ir opponents to  

win the game. Each character is made of three features (Attack /  Defence /  

Range) w ith d ifferent values going from  1 to  10. To win a round, players have to  

own a character card w ith the highest value. To increase the ir likelihood of 

winning the cards, players can boost the features of the character cards using 

the chance cards tha t are distributed at the start o f the game. See Appendix 3.B 

to  read the full rules.
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5.2.2.3 A Board Game

• The Board

> Graphics (e.g. path 
with foot steps+ 
words written on

board:'WOW'square) 
>Game in 3D

> PA into gaming

Figure 35 -  V2 Board game

> The 'Boost Up!' board game concept remained the same as 'Evolution' (see 

Appendix l.A.3.2)

> Rules: The board game contains 100 squares and the firs t player reaching tha t 

square (renamed 'WOW' since adding text/w ords was reported as engaging) 

wins the game. Players can attack a player in fron t if they are w ith in  the range 

of the ir character; if successful the player attacked w ill move 25 squares 

backwards -  The 'Attack' o f a player attacking must be higher than the 

'Defence' o f the attacked player fo r an attack to  be successful. There are three 

zones over the 100 squares: Zone l (1-20) is a ceasefire zone where players 

cannot attack each other yet (it is a way to  dispatch players); Zone 2 (21-70) has 

not got any particular rules; Zone 3 (71-100) from  which point the te leporta tion  

card (Chance card) can no longer be used. -  See Appendix 3.A to  read the full 

rules.

> The overall concept had not changed since what was established before 

starting UCE2 (see 5.1.4) yet the visual aspects o f V2 board game were mainly 

based on the activities done in Workshop 4. This workshop revealed tha t 3D
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games were found attractive and showed tha t 'PA in to  gaming' can be 

manifested through im plem enting 'Booby Traps' squares (see Appendix 1.B.4). 

As a consequence, each zone was made in 3D; to  enhance the transition from 

one zone to another (hence from  one level to  another) and illustrate the 

'e levation', tw o  PA squares (number 20 and 60 in yellow) were inserted. Yet 'PA 

squares' in V2 have a positive connotation (one aspect fo r providing a blending 

experience), not a 'trap '. In V2, players landing on this square have the 

opportun ity to  pick up a PA challenge card. According to  the intensity o f the PA 

challenge executed, players can earn chance cards, which increase the chances 

to  win an attack (and therefore the game). Since the sample was composed of 

d ifferent body sizes w ith  potentia lly d ifferent levels o f self-efficacy as to  

perform ing in fron t o f the group, the challenge was made optional. Once a 

challenge is executed, players w rite  down the ir corresponding score on the side 

of the board (orange stripe on the side o f the game), which illustrated the 

'custom ise/appropriation' property identified in both UCEs.

•  Tokens

self-
expr essio n

Parts toe i 
the game 
Quicker

ĈE2VV4
er)s made of
arts to end

Figure 36 -  Legos used as Tokens to  play V2 board game

> Participants also created the ir own version o f Monopoly w ith the ir own tokens 

(i.e. rubber hands) tha t are made of d iffe rent parts and tha t each part corresponds 

to  a life (see Appendix l.B.4.3). The idea of using tokens as lives was used again fo r
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V2 however Legos were chosen instead as they can be dis/assembled easily and 

the various accessories available (e.g. pink hair, guitar, helmet) may encourage 

'Story-Telling' and 'Appropriation', identified as engaging in UCE1.

• Chance Cards

Figure 37 -  Influence o f the graphics o f the chance cards

> The chance cards' graphic were inspired from  a combination o f graphics 

(presented in 5.2.2.1) as well as elements from  UCE1 (e.g. objects brought into 

UCE1 Workshop 1).

> There are tw o  categories o f chance cards. The cards in the firs t category 

mainly allow players avoiding map traps (e.g. protecting against squares such as 

'Go back 30 squares', 'Miss a Turn') or avoiding/enabling attacks (e.g. 'Cosmic 

Shield' to  protect against other players attacks, 'Freeze' to  force a player to 

miss a turn, 'Galactic Attack' sending all players back 20 squares...). Cards in the 

second category allow boosting the characters' features (Attack +10; Defence 

+10; Range/Energy +25). Even though there are tw o  categories, all the cards 

are mixed together when playing the board game, and each player receives 

three chance cards at the start of a game.

——"KS000™""“
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5.2.3 Other Types of Findings

5.2.3.1 Game Properties

•  Fairness & Cheating

Fairness was identified throughout d iffe rent activities relating to:

1. The type of device fo r measuring PA (see 5.2.1.1).

2. The way to  convert PA into game advantages from  Stage 1 to  Stage 2: a 

participant in Workshop 5 claimed fo r game rewards, judging tha t finishing 

second from  Stage 1 deserved rewards in Stage 2.

Cheating was reported as positive when playing card games in Workshop 2. Peng et al. 

(2013) highlight players should not be able to  cheat in Stage 1 (i.e. avoid doing PA by 

fo r instance putting the pedometer on a dog or on a fan like the Pokewalker). However 

players should be able to  apply, misapply, or subvert rules to  win in Stage 2: this is the 

idea of 'legitim ate cheating' (Salen & Zimmerman, 2004).

•  Real-World Based /  Replicating Adult's Behaviour

 ̂ "it's like 
the'Uno', the 

machine to get the 
cards out! It is well 

good!'

'I  really really like the credit
card cause it makes you feel 
like you’ve got one and that 

you’re doing it!'

there is

SeTe\en^0< , a° „ adult *
repV'cat'°̂ ar(Citeal
beha0v;0eg. o ^achonVe.y . h .

cJtawiri9

A group of parti- 
ciapnts invented 
their own version 
of Monopoly in 

which a credit card 
was used to with

draw currency/

A link with
reality seems

?SpeciaiiyfClâ d 

c ° Sf dta

an important 
factor of

engagment

UCE2 W4 - Board Games

Figure 38 -  Engagement through the 'credit card' idea
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> Workshop 1 revealed real world rewards were appreciated but they can be 

costly (see Appendix l.B.1.3). A link w ith reality seems to  engage people 

nowadays and making the game more 'real' seemed im portant.

> Having a (fake) credit card to  insert in a 'portable cash machine' to  w ithdraw  

money seemed to be one way to  bring 'rea lity ' in the game. This suggests tha t 

relating the game play actions to  the real world and/or replicating more grown 

up/adults' lifestyle m ight be an incentive fo r these people.

• Appropriation

"What I like in board < 
games are all the little 
things to play with"

INTERCHANGE
ABLE

Figure 39 -  Appropriation through customisation and self-expression

> Participants loved creating the ir own token/avatar and swap accessories 

between them before starting playing the board game in Workshop 5, but they 

suggested there should be more o f them  to  choose from.

> 'Self-Expression' seemed to  be an im portant feature to  immerse the players. 

Giving tools fo r developing the players' imagination or ways like customisation 

of the game allow appropriation and prom ote a form  engagement by 

immersing players in a world.
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• Multi-Use

The 'm ulti-use' property was identified engaging through:

1. Top Trumps 'Wonders o f the W orld ' in Workshop 2, played by both genders 

(see Appendix 1.B.2). In comparison to  'M arve l' & 'Baby Animals' this game 

incorporated attractive visuals yet unlike other games, Wonders o f the W orld 

also had an educational aspect since it provided inform ative facts about each 

wonder (i.e. enabling developing knowledge), which was reported by both 

genders being enjoyable and useful.

2. The enthusiasm showed in Workshop 5 about the idea of using a same currency 

in d ifferent ways, fo r d ifferent games (here the character cards).

3. The Lego tokens used in Workshop 5, which promoted many interactions since 

made o f interchangeable parts w ith accessories tha t can be exchanged, 

swapped, added/subtracted.

5.2.3.2 The Two-Stage Concept/Principle

On three occasions the Two-Stage principle was tested and revealed it was an 

incentive fo r the participants to  do PA. This was concluded due to  the:

1. Enthusiasm shown by the participants in Workshop 1 when presented the 

existing games based on the Two-Stage concept (see Appendix l.B .1.1)

2. Success of the card game in Workshop 3 (w ith ACTIVIO), which consisted of 

'doing PA to  get points' (see Appendix l.B.3.2)

3. Test o f 'Boost Up!' in Workshop 5, which consisted of 'doing PA to  get game 

advantages':
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Figure 40 -  Testing V2 board game in Stage 2 o f Workshop 5

> Participants gave positive feedback and really enjoyed playing the whole 

game: after the hour session ended, most participants (5/6) stayed into the ir 

lunch break fo r an extra hour to  keep playing the game. Earning advantages fo r 

playing games (Stage 2) based upon PA done in Stage 1 seemed encouraging 

fo r doing more PA.

> The w inner o f the PA stage enjoyed a lot having control over the game (e.g. 

the power of decision in the social circle as well as game advantages).

> Even though participants stayed over lunch, they did not manage to  finish a 

game on the board, and the card game was not tested. It was therefore unclear 

how the games should f it  together to  best prom ote engagement.

> The PA squares to  bring 'PA into Gaming' seemed engaging: even though 

optional, every tim e participants landed onto one PA square the challenge was 

accepted and the score w ritten  down on the side o f the game.

5.2.3.3 'PA to  Win Games' Vs. 'W in Games to  Earn Points'

The idea behind implementing V I linear concept was to  motivate players to  win the 

board game, which became easier w ith a stronger character/avatar (bu ilt according to
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one's PA levels). In V I, even though PA was the core component to  generate currency, 

the focus was on playing and winning the games, and ultim ately the board game. Yet a 

participant's comment in UCE2 suggested tha t playing the game could be a way to  add 

points to  those won through doing PA in Stage 1 instead of doing PA to  win games.

5.2.4 Remaining Questions

The engagement observed in Workshop 5 suggested there were elements in the 

concept of 'Boost Up!' tha t were attractive and engaging to  young adolescents, but 

certain parts o f the content o f the games (PA challenges, card and board games) were 

also attractive. For instance, a board game in 3D w ith  a start and a finish line (rather 

than going in rounds like in Monopoly) was appreciated and so were the attention to  

details (e.g. coins, currency, cards...), the fantastic theme mixing heroes w ith  cute and 

cool creatures.

Yet improvements can be done and ideas should be added, replaced, m odified to  keep 

developing both the games and the understanding o f young people (e.g. importance of 

offering d ifferent currencies, colourful graphics and text, ways o f customising the 

games...).

The V2 evaluation in the last workshop showed potential fo r prom oting MVPA and 

more research should be conducted over a long term.

Fleart rate monitors were preferred however they need to  be explored further. 

Comparing them  w ith the pedometers was also useful to  define w hat factors seemed 

engaging or not to  identify what criteria a device measuring PA should incorporate to  

ensure its acceptability (i.e. it suits the end-users' lifestyle).

The question of fairness was of concern fo r the participants and came up in Workshop 

5 when converting the points from  the PA stage (measured using ACTIVIO) into game 

advantages. Converting PA into game rewards or advantages is therefore crucial to  

maintain engagement and needs to  be inclusive to  a ttract players w ith  d iffe rent 

profiles, attitudes and behaviour towards PA and/or gaming.
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5 .3  D e v e l o p in g  'B o o s t  U p ! '  V3

The questions raised previously to  increase the engagement o f the games were 

explored in DRE3. Based on the fu rther insights gained through UCE2, a new 'Boost 

Up!' concept emerged: this is V3.

5.3.1 Setting the Scene

After UCE2, the follow ing points seemed im portant:

o Inclusive & Fair -  An unfair conversion o f PA into games currency can disengage 

players (see 5.2.3.1). This question of fairness was even more im portant since 

'Boost Up!' aims at gathering individuals w ith  d ifferent profiles and behaviour 

(e.g. body sizes, attitudes, self-efficacy) towards PA and games. Therefore, 

regardless o f how active players are, the system to  award the currency should 

be fair fo r all (i.e. the least active players still have a chance to  win against the 

most active ones) to  promote engagement over a long term.

o Blurring the Two Stages -  We saw in 5.2.1.2 how 'PA into gaming' and 'gaming 

into PA' could be introduced in 'Boost Up!'. Since both seemed to  prom ote 

engagement, it seemed appropriate to  explore these further.

Therefore both o f these points were used as a basis to  generate a currency to  play the 

games in DRE3.

5.3.2 Design Concept Development

This section shows the development o f the idea of bringing 'gaming into PA' to  

prom ote PA in Stage 1. This was done in tw o  ways: through im plem enting PA 

challenges (to encourage action) as well as a league (to prom ote longevity through 

continuous play).
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5.3.2.1 PA Challenges

Since PA challenges (e.g. push-ups, star jumps, jum p on one foot) engaged the 

participants in Workshops 3 and 5 in UCE2, they could be applied to  Stage 1 to 

encourage players into doing more PA as well as reducing the sedentary behaviour.

It is imagined a device would be created tha t would allow players to  'th row ' PA 

challenges to  each other at any tim e during the day, however there would be a lim ited 

tim e to  complete it. The device would be able to  detect the type of PA undertaken and 

reward it (or not) accordingly. This might be a way to  encourage doing more PA (e.g. 

sprints in break time, walking the dog), or at least small changes (e.g. taking the stairs 

instead o f the lift, getting o ff the bus at the stop before school) throughout the day.

Yet w ith in the constraints o f the research it was chosen not to  explore this idea fu rthe r 

since it would have been not only very costly but also tim e consuming to  develop such 

a system.

5.3.2.2 A League

It was asked what the w inner o f the board game gets and winning a game did not 

seem to  be enough. Combined w ith the comment o f a participant (see 5.2.3.3) the idea 

of a league came up. This was reinforced by Bjork & Holopaienen (2005) who explained 

tha t leagues are particularly suited to  prom ote continuous play, one of the aims of 

'Boost Up!'.

Even if the league concept could be ideal fo r prom oting continuous gaming, it was still 

unclear how the games fitted  together. A linear concept like V I seemed lim ited and 

d ifficu lt to  im plem ent when players could not be active one day fo r instance (e.g. due 

to  illness): they would miss an opportun ity  to  build the feature(s) o f the ir character, 

and it would not be fair.

Hence, instead of doing PA and PA challenges to  w in the game, these are combined 

w ith  the number o f wins o f the games to  accumulate points to  play a league:
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Figure 41 -  Accumulating points through doing MVPA & W inning games
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> Players have the opportun ity to  accumulate points in the league either by 

doing PA (and PA challenges) and/or by playing games. Therefore in addition to 

making more points towards the league, PA in Stage 1 also gives games 

advantages which increase the players' chances to  win the games. Yet if players 

want to  play a game on the board they must first win the card game five times. 

Each win o f the card game gives players points to accumulate towards the 

league and winning the board game gives even more points.

> This league concept seemed more inclusive since players have the choice as 

to  how they accumulate points towards the league. Those who do not like 

playing games can focus on doing PA only and/or doing PA challenges (on the ir 

own or not), and those who are less interested in doing PA focus onto winning 

the games.

5.3.3 'Boost Up!' Concept (V3)

Based on the key points set in 5.3.1 as well as the design concepts presented in 5.3.2, 

'Boost Up!' concept was refined in V3.

5.3.3.1 A General Concept Including a Range o f Games

'Boost Up!' league in V3 is similar to  the one presented previously in Figure 41 since 

players can accumulate points through doing PA and/or w inning games. The main 

difference in V3 is tha t there is no linearity to  play the games, which can be played at 

any tim e and w ithou t order. If 'Boost Up!' offers a range o f games to  choose from , and 

tha t can be played at any tim e, it may attract more players and may engage them  on a 

longer term . Therefore both the card and board games are playable w ith  a common 

currency (Attack/Defence/Energy).

Yet this concept can also be applied to  existing games (e.g. Pictionary, Uno, Battle 

ship). Yet instead of having a currency based on Attack/Defence/Energy like fo r the 

'Boost Up!' games, the amount o f MVPA would be converted into game advantages 

the same way they were a ttributed when evaluating 'Boost Up!' V2 in UCE2. For 

instance when playing Pictionary, players could earn extra tim e to  guess what the 

other player has drawn, or th row  the dice another tim e, or have the dice value
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doubled. A fram ework fo r each existing game would be created to  convert PA into 

appropriate game rewards/advantages: when plugging the ir device measuring PA 

(pedom eter/heart rate m onitor) into the currency displayer (in blue), players read on 

the screen what the ir reward(s)/advantage(s) are.

Based on the observation (see 5.1.1.4) tha t players involved in developing a game or 

part o f its content (e.g. rules, game, token) is more engaging, it is imagined a 'Boost 

Up!' com m unity could collaborate to  create the ir own game(s) which may increase 

adherence to  the game(s).

5.3.3.2 A 'Blue Sky Techno Vision' Concept to  Prototype

Exploring how to  include all sorts o f games (existing or not) is beyond the scope of this 

research. Instead there was a need to  develop a concept tha t would incorporate only 

the board game, the card game and the PA challenges (to insert in both stages, not 

only in Stage 1 as described in 5.3.2).
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Figure 42 -  'Boost Up!' concept (V3) to  prototype and evaluate

> Concept: Players put on the ir heart rate m onitor around the ir chest and wear 

it all day long which w ill detect the MVPA levels (top left). Players can th row  PA 

challenges to  each other (top right) thanks to  a device tha t operates like a 

phone but tha t is d ifferent since phones are not allowed in schools. The heart 

rate m onitor is linked w ith tha t device so tha t when a PA challenge is throw n to
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a player it can detect whether the PA challenges received have been completed 

and when (i.e. how long after receiving it). The heart rate m onitor data is then 

transferred onto the credit card (bottom  left) which is inserted into an 

interactive kiosk available in various environments (e.g. school, centres, clubs). 

This interactive kiosk is a form  of cash point from  which players can w ithdraw  

the ir currency. Players get given a number fo r the PA done fo r a day and they 

can choose the breakdown o f the ir currency to  w ithdraw . Once decided they 

press the 'Sync' button to  synchronise the ir currencies chosen on the screen of 

the machine w ith the ir credit card. Once the card is synchronised, players insert 

it into the ir currency dispenser (bottom  right) which displays the breakdown of 

the currency they chose fo r the day, and are ready to play the games. The 

entire PA done tha t same day will be recorded and used to  generate a currency 

fo r playing the games the fo llow ing day. Hence every day the currency is reset 

and the credit card needs to  be synced again.

The board game and its rules, already tested once w ith  fu ture  end-users in UCE2, were 

much more developed than the card game. The league idea seemed d ifficu lt to  

im plem ent and there was a need to  develop a concept tha t could be prototyped and 

evaluated w ith in  the constraints o f the research.

5.3.4 'Boost Up!' Game Details

Even though V3 concept was more defined, there were aspects around the currency to  

refine.

5.3.4.1 Generating a Common Currency 

•  The Currency

Firstly, we saw in 5.1.1.3 the importance fo r players to  build/create the ir own avatars, 

which influenced the development o f V I. However this idea could not be tested in 

UCE2. Secondly, UCE2 revealed that 'Life and Death' scenario and games in which 

players make characters/avatars evolve (e.g. by increasing the ir skills) in the game 

through real world activities were of interest to  these people (see respectively 

Appendix 1.B.2 & l.B.1.1). Thirdly, using the character cards as a common currency to
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play 'Boost Up!' themed card and board games in Workshop 5 was well received by 

the participants (see 5.2.3.1). Hence how to  create more links between the games 

through a common currency fe lt worth  exploring. Finally, both 'Boost Up!' games used 

the character cards as a common currency. It is therefore imagined tha t PA can 

become the basis fo r players to  generate the ir own character (around the features 

Attack, Defence, and Energy) tha t would represent one's levels o f PA. This idea of 

players creating the ir own character is applied on a daily basis in V3, not at a specific 

m om ent like it was the case in V I.

To increase engagement, it was also imagined PA could become the core aspect to 

bring more strategy and uncertainty o f winning. It is im portant to  highlight tha t 

participants in UCE2 reported the importance of having d iffe rent types o f currency 

(see Appendix 1.B.2), which can be done by adding game components such as bonus 

cards fo r instance. Hence bringing strategy and tactics in Stage 2 can be done by 

combining one or more secret resources tha t can be of a d iffe rent nature (e.g. lim ited 

number, w ith  a tim e lim it) and w ith d ifferent functions (e.g. permanent, can be 

swapped), which can be earned from  Stage 1. The idea is tha t if players can develop 

strategies/tactics and/or have more opportunities tha t increase chances o f w inning a 

game according to  the ir PA levels in Stage 1, it is more likely they w ill do more PA in 

Stage 1.

• Currency & Health Recommendations

All o f this was combined w ith the one o f 'Boost Up!' goals: reaching the health 

recommendations o f 60 minutes o f MVPA a day over a long term  to  engrain healthy 

habits in players' lifestyle. The notion of regularity is a param eter to  take into 

consideration when promoting PA (Aznar-Lain & Webster, 2012; DH, 2011) and was 

the basis behind the follow ing concept.

The idea is tha t players generate tw o types o f currency around the characters' features 

and both are given based upon the ir levels o f MVPA: there is a main currency which is 

permanent and a second currency made o f tw o  tem porary boosters. Therefore it was 

not anymore about giving advantages, as it was the case when testing V2 but to  

develop an algorithm based on the conversion o f MVPA levels into a game currency.
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The main currency is based upon the players' levels o f MVPA since they started playing 

'Boost Up!': it corresponds to  the idea of setting an individual baseline based on the 

amount o f each player's PA levels. The value o f the features being fixed, this main 

currency relates directly to  the character cards. The tw o 'boosters' are added and 

given based upon how active players were in a tim e shortly before playing the games: 

'Booster 1' is given based on the amount o f MVPA done fo r the hour before playing, 

whereas 'Booster 2' is given based upon the amount o f MVPA done fo r the three days 

prior to  play. These boosters affect the permanent features (i.e. main currency) o f a 

player's character in a tem porary way and fo r a lim ited number o f times. Since 

regularity is im portant, the average o f MVPA based on a short amount o f tim e should 

be less rewarding. Hence there are 2 Boosters o f type 1 and 5 Boosters o f type 2.

> The credit card is individual and is a way fo r each player to  w ithdraw  the ir 

daily currency. For this, players insert the ir credit card into a currency dispenser 

('booster') which reveals the values of each feature given according to  the ir 

levels o f MVPA.

5.3.4.2 'W ithdraw ing ' the Currency to  Play the Games

Players'c
Cwdf0* 

Ur * th

T ncy**fording
heirpAleV(

UCE2W4 - Board Games

a tta c k  j J

Real W orld  rewards 
w ere  apprec ia ted  

(especia lly fo r g irls) 
b u t  rem ain  d if f ic u lt  
to  im p le m e n t  (at a

cost leve l)

Figure 43 -  Credit card idea adapted to  'Boost Up!'
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> The currency dispenser has three columns of figures tha t correspond to  the 

permanent features o f a players' character (left column) as well as the 

tem porary boosters affecting them (column in the m iddle corresponds to  the 

MVPA done in the past hour and the right column in the past three days).

> This currency dispenser becomes the common component to  play the games.
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Figure 44 -  Graphic exploration of the currency dispenser

> An exploration of what the currency dispenser looks like was conducted 

based upon the graphics identified as engaging in UCE2.
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5 .4  D e s ig n in g  'B o o s t  U p!' V4

It is during tha t same enquiry DRE3 tha t a series o f prototypes was built to  turn  V3 

concept into another integration prototype V4 to  evaluate.

5.4.1 Iterative Testing

At this stage the game play o f both the card and board games needed to  be developed 

before prototyping the credit card idea, the currency dispenser, or the interactive kiosk 

defined as part o f V3. However in order to  develop the games' rules, the currency 

generation and conversion needed to  be developed. This was only possible through 

iterative testing.

5.4.1.1 Game-Testing Plan

Unlike the card game, the board game's rules were quite defined and have shown 

potential in UCE2 for engaging participants. The board game was therefore used as a 

basis to  develop the card game's rules as well as to  explore the conversion from  PA to  

game currency. It was im portant to  develop them  together to  ensure across both 

games having:

o A coherent relation between Stage 1 and Stage 2 to  ensure providing a 

blending experience.

o A fair conversion o f PA levels into a currency tha t can be used to  play both 

games in an engaging way, while encouraging players to  reach the health 

recommendations.

o An uncertainty o f winning: regardless o f the amount o f currency generated 

through Stage 1, all players should have the hope to  win at any tim e during 

game play in Stage 2.

The overarching idea of 'Boost Up!' is to  reward the players tha t are active in Stage 1 

however the least active players may be discouraged to  play the games if there is no 

possibility o f winning. One way to  avoid this is to  insert more game components (e.g. 

chance cards) in the game play to increase the uncertainty o f winning. The board game

already included chance cards in its game play. These were used again when testing
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the card game, as a way to  explore the common currency. Even though the meaning of 

these chance cards was adapted to  the card game, they created conflict in the game 

play and it was unclear which game components were essential to  the card game (i.e. 

what game components should be inserted) to  create a simple but engaging game play 

(e.g. uncertainty o f winning). Therefore the card game-testing sessions evaluated 

d iffe rent scenarios tha t corresponded to  d ifferent levels/layers o f complexity (e.g. one 

vs many currencies, use of chance cards, boosters), to  define what the core aspects o f 

the game were and explore how to  best reach engagement. Therefore a d iffe rent 

scenario was tested in each card game session and d iffe rent variations were explored 

w ith in  each scenario (e.g. one core aspect o f the card game is to  use currency to  boost 

the values o f the character cards however it was unknown whether they should be 

hidden or visible to  other players, how much the boost value should be...). Through 

testing the d ifferent scenarios, variations, observing testers' behaviour and reactions, 

getting feedback and comparing how flu id the game play, an engaging game play 

m ight emerge.

5.4.1.2 Use of Prototypes at this Stage in the Research

The tests undertaken fo r developing both the card game and the board game used the 

versions built fo r V2 to save tim e and money.

Alongside the development o f the games, the currency dispenser in which the credit 

card would be inserted needed to  be developed too. At tha t stage, a non-digital 

direction (or at least a lim ited use of digital technologies) was chosen again before 

developing such a digital-based idea.

5.4.2 Requirements when Prototyping 'Boost Up!' V4

Through testing iteratively the card game, the board game and the currency dispenser 

(see a more detailed description of the tests in Appendix l.C) a second integration 

prototype V4 was built. To make this game as engaging as possible, 'Boost Up!' V4 had 

a set o f requirements about the:

o Device measuring PA levels

o Currency dispenser to  deliver the games' currency
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5.4.2.1 The Device Measuring PA Levels

At this stage, it was still unknown what device measuring PA should be chosen fo r 

evaluating 'Boost Up!' in the next enquiry.

In UCE2, participants seemed to  prefer using heart rate monitors (as presented in 

5.2.1.1) however this might be due to  the poor design and quality o f the pedometer. 

Therefore more research was conducted around the use of heart rate monitors. Keytel 

et al. (2007) demonstrated the ir effectiveness to  measure energy expenditure w ithou t 

calibration across a range of individuals d iffe rent in age, fitness and morphology. 

However this was done in a lab-type setting and it is unclear how effective giving heart 

rate monitors to  11-12 years old adolescents fo r self-use would be. For instance 

placing the m onitor at the right place on the adolescent's chest is crucial yet doing this 

task w ithou t supervision may be tricky to  ensure gathering reliable data. Furthermore, 

'Boost Up!' V4 requires players to  wear the device measuring PA on a daily basis and 

fo r an extended period o f tim e; asking adolescents to  put on a chest strap and a data 

logger is likely to  be a disincentive (i.e. seen as a task) and/or intrusive.

W hat is clear from  UCE2 is tha t the device chosen to  m onitor PA should be easy to  use 

on a daily basis, as unobtrusive as possible, and sufficiently accurate to  measure the 

various intensities o f PA (MPA, VPA, and sedentary time). Understanding how PA 

intensity can be measured was even more im portant tha t the system created to  award 

currency was based on PA intensities (see Appendix 1.C.3). To do so, one option is to  

use Metabolic Equivalent Minutes or MET's.
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Figure 45 -  Measuring intensities o f PA (DH, 2011)

> To ensure the effectiveness and valid ity o f the measurement, the intensity o f 

the various activities undertaken (light/m oderate/vigorous) or not throughout 

the day can be measured through energy expenditure or METs (metabolic 

equivalents task). METs measure the amount o f energy expenditure above the 

energy required at rest and can be used as a common measure across persons 

of d ifferent weight. For example, VPA is detected fo r all minutes above a 

certain MET value.
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5.4.2.2 The Currency Dispenser

As a result o f the iterative tests undertaken in DRE3, an 'ideal currency dispenser' was 

created. It allowed storing the main currency (three strands w ith  the beads) and all the 

cards -  bonus cards to  play w ith both games (i.e. second currency) as well as the 

character cards deck (i.e. 'Boost Up!' themed card). Made o f plastic (ABS), the design 

o f the dispenser was robust enough to  be carried around and to  lim it cheating. 

However this 'ideal currency dispenser' (described in more details in Appendix l.C.4.3) 

was very expensive and slow to  manufacture, which raised issues about delivering the 

right number o f boxes (one per player) in tim e fo r the next user-centred enquiry. 

Therefore a more affordable prototype needed to  be created.

5.5 'B o o s t U p !' V4 to  E v a lu a te

Boost Up!™ is made of tw o  games and has various components tha t are presented in 

this section:

o A device to  measure the intensity o f PA levels (MPA, VPA, and sedentary tim e) 

since it is the way to  deliver the main currency (see Appendix l.C.3.1);

o A currency dispenser to  deliver the main currency tha t is suitable to  play both 

games;

o The second currency manifested as bonus cards; 

o The card game;

o The board game and its components.

All these points above are presented below and it is the version of the game presented 

in this section tha t is evaluated in UCE3.
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5.5.1 The Device Measuring PA Intensity

The 'F itb it U ltra' fitness tracker measures METs/intensities o f PA and seemed 

particularly suited to  the intervention holding the follow ing properties:

o Not too  intrusive: Fitbit can be clipped anywhere on the user's body and still 

measure PA intensities;

o Adapted for measuring PA in relation to  the health recommendations and fo r 

the currency award system since PA intensities are determ ined by MET values, 

given in Fitbit through an 'Active Score'. Fitbit gives METs independently o f the 

users' weight or height unlike the calories burnt statistics fo r instance. PA 

intensities are determined by the MET values and based on thresholds: 

Sedentary Activities MET = 1; Light Intensity Activities MET = 1 to  3; Moderate 

Intensity Activities MET = 3 to  6; Vigorous Intensity Activities MET > 6.

o The technology embedded in this fitness tracker is well developed and can 

recognise the type of movement or activity undertaken and if it possible to  be 

performed by a human. Using a combination o f distance, tim e, and elevation to  

measure an activity, it w ill not record movements that are not w ith in  certain 

defined parameters. This allows it to  detect instances when users may be 

taking a lift, be in a plane or a car fo r example.

Based on these parameters and the needs expressed by UCE2, the Fitbit fitness tracker 

was chosen fo r measuring the participants' PA levels in the next user-centred enquiry.

5.5.2 Delivering the Main Currency

This section presents what the final currency dispenser prototype is as well as how the 

currency is earned.

5.5.2.1 The Currency Dispenser Prototype

As stated in 5.4.2.2, a more affordable currency dispenser was needed, as presented in 

Figure 46.
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Figure 46 -  Reducing the cost o f manufacturing the V4 dispenser (main currency)

> Only the core system displaying the main currency (i.e. buttons allow ing the 

beads to  pass from  one com partm ent to  another) was manufactured on the 

rapid prototype and inserted into a card-board box. This considerably reduced
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cost and manufacturing time. An Allen key system was adapted to  the new box 

to  lim it cheating.

> To facilitate the reading of the currencies in the box, colours fo r each feature 

were assigned and were consistent w ith  the features displayed on the 

character cards: Blue corresponds to  'A ttack' (VPA), Orange to  'Defence' (MPA), 

and Yellow to  'Energy' (tim e spent non-sedentary). Figure 1AJ in Appendix

l.C .3.1 shows how this main currency is generated (i.e. how a colour matches 

w ith  a feature.

> The card-board box was compatible w ith  the card game. As explained in 

more details in Appendix l.C .4.3, players can 'be t' w ith the ir main currency to 

increase a character card's feature when playing the card game, yet the rest o f 

the currency must be hidden from  others. This is why both com partm ents at 

the extrem ities o f the box have shutters allowing masking the currencies 

le ft/bu rn t.

5 .5 .2 .2  The Main Currency Framework

The fram ework established to  award the main currency was created w ith  the aim of 

rewarding players who are most active w ithou t discouraging the least active (i.e. the 

least active still have a chance to  win). This is why the main currency (beads fo r 

Attack/Defence/Energy) was awarded based on an individual performance and the 

secondary currency based on the health recommendations. Flence the more VPA 

detected by the fitness tracker, the higher the 'A ttack' is; the more MPA, the more 

'Defence' players accumulate; but the higher the levels o f sedentary are, the less 

'Energy' players get. The idea is tha t players compete w ith themselves through the ir 

average performance ('baseline') tha t is set when entering the game. This baseline 

gives players a currency of 5 beads and can be used to  inform  each player how active 

they are compared to  the ir set baseline: more than 5 beads (up to  10) means they 

were more active whereas less than 5 means they have been less active. Increasing 

levels o f MPA or VPA by 10% compared to  the baseline awards players 6 beads 

(respectively fo r the 'Defence' and 'Attack'). However sedentary levels must decrease 

by 10% in order to  earn 6 beads (for 'Energy'), by 20% fo r 7 beads, and fo r decreases
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up to  50% players will earn 10 beads. The same process is applied when players are 

falling below the ir baseline levels, where -10% awards only 4 beads, -20% awards 3 

beads...

5.5.3 Bonus Cards when Meeting Health Recommendations

The main currency is awarded based upon a player's own performance however bonus 

cards are given to  players meeting health recommendations. Players in 'Boost Up!' can 

hence earn four bonus cards:

o No recommendations were found about the amount o f VPA to  do, only tha t it 

should be done at least three times a week; therefore a firs t bonus card was 

given when VPA was done three times a week.

o When players reach the 60 minutes of MVPA recommended, another bonus 

card was earned.

o The notion of regularity being im portant, if players maintained regularity in 

the ir MVPA levels from  one day to  another (or one week to  another) they 

earned a th ird  bonus card.

o When meeting all the recommendations, players were given an extra card, the 

'Joker', allowing them  to  use it as any o f the bonus cards presented below.

Therefore earning the bonus cards becomes a secondary goal as suggested by Munson 

& Consolvo (2012).

5.5.3.1 Card Game Bonus Cards

Four bonus cards can be earned according to  the recommendations. The card 'Boost' 

can be secured fo r a full week although 'Double' and 'Switch' or '2 Rounds' (according 

to  the strategy a player wants to  adopt) are cards earned on a daily basis. The 'Joker' 

card, which can be used as any of these cards, is awarded when all the daily and 

weekly cards have been earned: hence a player needs to  have earned the 'Boost' card 

fo r a week as well as the daily cards to  earn the 'Joker'.
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For instance, when doing VPA at least three times a week, a 'Boost +5' is given fo r the 

whole week; when players do 60 minutes of MPA a day they get the 'Double' bonus 

card fo r tha t day; when doing at least the equal am ount o f MVPA from  one day to  

another, players choose between 'Switch', and Grounds'. -  see Appendix 4.C.6 to  learn 

more about the meaning of the cards.

5.5.3.2 Board Game Bonus Cards

The bonus cards given fo r the board game are awarded in the exact same way and 

they are also valid fo r one turn  only.

However bonus cards in the board game boost the player's character's features: VPA 

three times a week awards '+10 Attack'; 60 minutes MVPA a day awards '+10 

Defence'; and an equal amount o f MVPA from  one day to another awards '+10 

Energy'. -  see Appendix 4.B.3 to learn more about the meaning of the cards.

5.5.4 The Card Game

Boost Up! 
V/4

Iprototype)

Figure 47 -  Character cards

> Character cards, used to  play 'Boost Up!' themed card game, feature d iffe ren t 

characters, animals, 'cute' creatures and monsters as suggested in UCE1 & 2.
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The character cards' values were re-adjusted to  have more variances between 

weak and strong cards. Colour coding o f the currencies was applied to  facilitate 

the reading/betting when playing the game.

> See Appendix 4.C to  read the full rules and see all the cards.

5.5.5 The Board Game

The board game is composed o f four main components: the board, the chance cards, a 

set o f tokens, and the health cards.

,v,reeU*e9<
'e Hh c ^ "e' tteaW' . . .

"tss

SKILLS BASED

Three chance 
cards are dis

tribu ted  to each  
Player at the  

start o f a gam e.

Figure 48 -  V4 Board Game and the cards to  play w ith 

> See Appendix 4.B to  read the full rules and see all the cards.

5.5.5.1 The Board Game

The board game includes five levels tha t correspond to  five opportunities fo r players to  

do health challenges (green crosses on the sides o f the board). The 'evolving' 

landscape visually reinforces the d ifferent levels as players 'trave l' to  get to  the 100tn
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square (starting from  the sea and ending up in space). See Appendix 4.B to  read the 

full rules and see all the cards.

5.5.5.2 The Chance Cards

The Chance cards enable players to  avoid map traps or attacks. Even though some of 

these chance cards do allow players to  affect each other's moves ('Galactic Attack', 

'Reverse', 'Freeze'), they are inherent to  the board game and have nothing to  do w ith  

the bonus cards.

'Teleport', 'Super Freeze', 'Galactic Attack', and 'Reverse' cards affect only the players 

owning them  and are therefore used during the ir turn. All the other chance cards can 

be used during another player's turn  (i.e. to  counter an eventual attack). For instance if 

a player receives a 'Universal Shield' at the start and lands on square 15 (the whirl), 

this player can use this card to  avoid going back to  the start or he/she could also keep 

tha t card fo r later in the game if an opponent tries to  attack. Another example is the 

use of the 'Reverse' card against an opponent: played during one's turn  it w ill only 

affect the chosen opponent during his/her next turn since he/she needs to  th row  the 

dice.

5.5.5.3 Health Cards/Challenges ('PA into Gaming')

Based on the success of the PA squares when testing V2 (see 5.2.2.3), Health cards 

were created. Yet instead o f having only one type of challenge fo r all players, the 

iterative tests (see Appendix l.C .2.2) resulted in created three categories o f challenges 

based on the intensity o f PA to  execute:

1. The 'Fun' category allows players to  move around, even if it is low intensity 

(e.g. 'juggling tim e (e.g. football, tennis ball, juggling ball) fo r 1 m inute);

2. The 'Skills' category (e.g. 'Hoola Hoop fo r 30sec') requires a moderate intensity;

3. The 'Strength' category (e.g. 'do as many push-ups as you can fo r 30 seconds) 

requires players to  move vigorously.

Each category o f Health card rewards the player according to  the intensity o f PA (i.e.

the more intense the PA is the higher the reward). Having three categories (Fun = +2;
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Skills = +4; Strength = +6) may increase engagement since more options are available 

regarding the intensity and d ifficu lty o f a challenge and may therefore be more 

suitable to  all player profiles (i.e. w ith d iffe rent levels o f self-efficacy to  perform  in 

fro n t o f others).

Health challenges are optional and it is only when going from  one level to  another tha t 

players decide whether they want to execute a challenge and which category. To 

fu rthe r encourage players taking challenges, a card rewarding them  fo r taking a 

challenge but which did not ask to  execute any challenges at all (i.e. only 

'congratulations fo r taking a challenge') was created in each category.

Health cards are used at any tim e during the game to  increase the players' character 

features.

5.5.5.4 Tokens

Legos tokens were used again but more figures were provided fo r V4 since there w ill 

be more players and also since participants in UCE2 asked more choice o f accessories.
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Chapter VI-  Findings

The previous chapter presented the data tha t was used to  develop the design o f the 

game (under the 'designer hat'). This chapter examines the data generated under the 

'researcher hat'. Sections 6.1 to  6.4 relate to  the evaluation of 'Boost Up!' V4 during 

UCE3. Section 6.1 reports the relation between the participant's PA levels and the ir 

playing o f the game while section 6.2 reports the perceived change in PA from  the 

participants' self-analysis. Section 6.3 describes 'dosing' findings tha t have been made 

during the intervention to  increase engagement and 6.4 summarises the findings from  

the qualitative review of the game as discussed in the last workshop of UCE3. Even 

though these four firs t sections provide input to  fu rthe r develop the design o f the 

game, they have also been made explicit to  others (and therefore comply w ith  the 

criteria of research given in Chapter III). Section 6.5 reports the findings tha t came out 

from  the 'reflective narrative' analysis conducted in DRE4, which aimed at pulling out 

the key events tha t informed the design development o f the game as well as those 

tha t led to  creating knowledge.

6 .1  'B o o s t  U p ! '  V4 : Pa r t ic ip a n t s '  PA Levels  &  F itn e ss  Trackers

This section reports the PA levels obtained throughout the fitness trackers used during 

the evaluation of 'Boost Up!' V4 tha t took place during UCE3.

6.1.1 Fitness Tracker Readings

Data from  the fitness trackers, reported in Figure 49, provided no evidence to  suggest 

tha t the game succeeded in increasing the PA behaviour o f participants.
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Figure 49 -  Readings from  the  F itb it's  data
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> Mean Fitbit data suggested an increase of sedentary levels (W l=297 vs 

W5=346), a decrease in the MPA levels (W l=88 vs W5=70), a slight increase in 

VPA levels (W l=24 vs W5= 26), and a slight decrease in the number o f steps 

(W l=7651 vs W5=7124). The table in Figure 50 shows a summary o f the 

averages (in minutes and steps) done by the participants every week for each 

level o f PA intensity:

Week 1 Week 2 Week 3 Week 4 Week 5

Sedentary Time 297 326 336 315 346

MPA 88 79 74 77 70

VPA 24 22 21 26 26

Steps 7651 7526 7104 7385 7123

Figure 50 -  A summary o f the participants' averages of PA on a weekly basis

> The Fitbit data showed very high levels o f MVPA in comparison to  the number 

o f steps: statistics show a MVPA average per participant of 88 minutes per day 

which is above recommended thresholds o f 60 minutes of MVPA. 60 minutes o f 

MVPA is equal to  12,000 steps (Colley et al., 2012) however the average 

number o f steps a day in this enquiry was of 7,358. The num ber o f steps in this 

enquiry hence had a higher average a day o f MVPA but a lower average o f 

steps. This level o f variation has been observed in previous studies where 

pedometers either underestimated levels o f intensity (Baranowski, 2013) 

and/or reported high variations in step count corresponding to  60 minutes 

MVPA (Colley et al., 2012). More reliable and valid measures o f PA behaviour 

are required.

Figure 51 shows the intensities o f the PA levels only fo r the participants who were 

monitored throughout the whole UCE3 intervention (i.e. those who did not drop out or 

lost the pedometers) unlike the readings shown in Figure 49.
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occurred in Week 2. This suggests the baseline calculation may not have 

adequately captured the 'norm al' level o f activity.

> It also seems tha t PA levels were particularly low in Week 3 although there 

were some exceptions.

6.1.2 Individual Fitness Tracker Readings 

In order to  understand better how the game affected the participants, data from  UCE3 

was looked at an individual level to  try  detecting possible patterns among participants 

who did or did not engage w ith  the game. This more detailed data analysis suggested 

tha t some o f this group had a 'dual behaviour', which may be related to  the concept o f 

'activ itystat' (Fremeaux et al., 2011). Some participants increased VPA levels yet the ir 

MPA decreased; and some reduced the tim e spent sitting but the ir VPA also 

decreased. For instance over the last three weeks o f the intervention, Player 4 (girl 

who did not seem engaging w ith  the games) illustrated well this concept: Her 

sedentary levels dropped in Week 4 and increased again in Week 5 (W3=450, W4=395, 

W5=445) however both her levels o f MPA (W3=44, W4=60, W5=49) and VPA (W3=12, 

W4=28, W5=14) decreased during those last tw o  weeks. Furthermore, from  Week 1 to  

Week 5, Player 10 (boy who seemed engaging w ith the games) decreased the tim e 

spent sedentary (W l=203, W5=174) however MPA and VPA decreased too 

(respectively W l=94, W5=92 & W l=23, W5=18). Further individual analysis applied to  

participants who seemed to  engage w ith the games (e.g. attending the game club on a 

regular basis) is presented in Appendix l.D .3.

6 .2  'B o o s t  U p ! '  V4: PA Levels  v ia  Self- P e r c e p t io n

This section reports the analysis o f the 'pre ' & 'post' questionnaires to  measure the 

potential influence o f the game onto attitudes and cognitions. Due to  the size o f the 

sample, inferential statistics were not appropriate and data here is therefore lim ited to 

descriptive. To fu lly explore the potential o f 'Boost Up!' a larger sample is required.
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Cff* Que
a° V *V °\ s/s ter

Questionnaire 1 • A Questionnaire 1 - B
Gender Player Nb Frequency (1-5 Tastes about PA Games (1-5) TPB (1*5) Frequency (1-5' Tastes about PA Games (1-5) TPB (1-5)

PA Games Non Competitive Competitive Attitude PBC PA Games Non Competitive Competitive Attitude PBC

Board Card PC Collaborative Individual Individual Team Board Card PC Collaborative individual Individual Team

Player 1 4 2 1 3 3 3 3 5 5 4.7 4 1 2 3 3 5 3 5 4.5 4.3

Player 2 5 2 1 5 4 2 4 2 4 4.7 5 1 1 4 4 2 4 3 4 3.7

Player 3 4 2 4 5 2 5 3 4 5 4 5 1 1 5 5 5 5 S 5 5

Girls
Player 4 4 1 1 5 3 5 2 2 5 4 S | 4 3 2 1 3 5 3 2 5 4.7

Player 5 5 4 3 5 4 5 5 5 5 5 3 2 3 3 5 5 5 5 4.7

PlayerS 5 4 5 4 5 5 5 5 5 4 4 3 3 5 5 5 3 5
Player 7 5 2 1 4 5 5 3 5 5 4 2 1 4 3 5 5 2 5 4.7

Player 8 5 2 2 5 4 5 3 3 5 4.3 4 1 1 5 4 5 5 2 5 5

Player 9 4 2 2 4 2 4 3 5 4 4 4 2 3 3 4 4 4 4 4

Player 10 3 j 1 j I [ 4 5 S 4 5 s 4.7 1 1 1 4 5 5 S 5 5

Player 12 3 1 1 5 1 5 5 5 4.5 3 j
Boys Player 13 3 1 1 5 5 5 5 5 5 5 5 2 1 5 5 5 5 5 5 5

Player 14 4 2 1 4 3 5 5 5 6 4 5 4 4 4 4 5 5 5 5 5

Player 15 5 2 5 1 5 3 5 5 5 5 3 3 5 2 5 5 5 5 4.7

Player 16 4 2 2 5 3 4 4 4 5 5 | 4 3 4 5 3 4 4 5 5 5

Total 4. 2 2 1.86 4.53 3.214285714 4.5333333 3.8571429 4.2 4.83333 4.5 4.15 2.143 2.08 3.86 3.5 4.6428571 4.5 4.143 4.82143 4.7

Figure 52 -  Q1A & Q1B results to  measure a potential change from  the intervention

> No significant changes (nlA=4.2 vs. n lB=4.15) were observed in the 

frequency o f the participants' PA.

> A ttitude towards PA remained the same (nlA=4.83 vs nlB=4.82) and there 

was no change in the confidence of participants to  engage in PA as described 

by Perceived-Behaviour-Control (n lA=4.5 vs. nlB=4.7).

> There was no change observed in terms o f participants playing card games 

(nlA=1.86 vs nlB=2.08) -  one player played the card game outside of school -  

or board games (n l=1.86 vs nlbis=2.08). Interestingly, a reported decline in 

tim e spent playing computer games was reported (nlA=4.53 vs nlB=3.86).

> All participants recorded high levels o f Perceived-Behaviour-Control and 

positive A ttitude (averages respectively o f 4.6 and 4.8 out o f 5) towards PA.

The fitness trackers' data did not show any increase in the participant's levels o f PA -  

instead an increase o f sedentary levels and a decrease in the MPA levels -  however 

questionnaire 2, given to  the participants in Workshop 6 and available in 6.C.2, 

revealed tha t the participants perceived themselves being more active. This has 

previously been observed elsewhere, suggesting tha t children have an internal 

'activ itystat' (Fremeaux et al., 2011) which governs the am ount of PA they engage in.
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6 .3  'B o o s t  U p ! '  V 4 :  'D o s i n g '  F in d i n g s

This last enquiry (UCE3) intended to  find out whether 'Boost Up!' V4 increased PA 

among participants however the game in its current form  is not a success. Yet through 

adopting a mixed method approach (described in 4.7.5) the gathering o f qualitative 

data did enable an exploration o f how to  increase engagement w ith the game to  

design a more stand-alone intervention. This qualitative data (e.g. interactions w ith  the 

participants at the shop, game club, observation) led at various moments during the 

intervention to  adapt the original plan due to  the reality o f the situation -  this process 

is in line w ith dosing aspects o f explorative studies Kato (2012b) speaks about.

6.3.1 Resetting the Baseline 

The original baseline was based on the firs t tw o  weeks of the intervention and 

considered participants PA behaviour prior to  introducing the 'Boost Up!' concept or 

games.

• Observations

In week 4 it was noticed tha t the baseline was a source o f disengagement, e ither by 

overestimating or underestimating one's average level o f PA. This meant it was easy 

fo r those w ith  underestimated baseline values to  reach the average set during the 

baseline (getting 5 beads a day) while those w ith overestimated baseline values had 

d ifficu lty reaching the ir 'average'. In both cases, this seemed to  discourage 

participants.

•  Interpretation & Re-adjustment

In week 5 the baseline was reset by taking an average over the past four weeks (i.e. 

since the intervention started) fo r each level o f intensity (Sedentary, MPA, VPA). 

Support fo r this approach is found in the work o f Lieberman (2013) who suggests tha t 

games should be progressive and incremental and must evolve according to  the 

players' changing abilities. Furthermore adapting the d ifficu lty o f the game to  the 

players' performance is crucial (Lierberman, 2006; 2013). This adaptation refers to  the 

notion of goal atta inm ent and goal proxim ity highlighted by Gollw itzer (1993), and 

reinforced by Munson & Consolvo (2012) who stipulate goals should be im portant to
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the individual, realistic, w ith an access to  progress and positive feedback. It therefore 

seemed appropriate and w ith in  the scope of the gaming paradigm to  reset players' 

baseline and keep the game challenging. Having a new baseline seemed to  're-engage' 

some participants although it is unclear whether this was solely due to  resetting it (i.e. 

other factor(s) might have been affecting the ir engagement).

6.3.2 A More Inclusive Game Club

•  Observations

Although the designer/researcher was encouraging participants at the shop to  come to  

the game club, only a few  participants attended tw ice during the firs t week after the 

opening of the game club. Participants were selected from  three d iffe rent classes and 

did not really know each other; if they cannot hang out w ith  the ir peers during breaks, 

it may be unlikely tha t they would choose to  play together.

•  Interpretation & Re-adjustment

In Week 4, the game club opened up to  non-participating friends, which seemed to  

increase engagement: only one day out o f the tw o  remaining weeks showed zero 

attendance, suggesting the importance o f social interactions. Yet since participants 

came w ith friends who were not part o f the intervention, rules o f the games had to  be 

adapted so tha t 'non-participants' who did not have any currency to  play the games 

(i.e. beads and bonus cards) could play too. However adapting the rules tha t way 

meant the PA participants did was excluded from  the game play and did not give any 

rewards anymore.

6.3.3 A More Inclusive Currency

• Observations

The data obtained during the baseline showed a high disparity in the PA levels w ith  a 

sample of participants being generally quite far from  the recommendations o f 12,000 

steps a day (Colley et al., 2012). Across the baseline, averages per day were 8,180 steps 

(min=3,811 max=12,549) and 319 minutes spent sedentary (min=203 max=435).
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• Interpretation & Re-adjustment

The second currency was awarded when meeting health recommendations (see 5.5.3) 

however, if a big m ajority o f players do not meet the recommendations, as was the 

case w ith this sample (11/14 did not meet daily recommendations), they w ill not be 

awarded w ith bonus cards, which will exclude one aspect o f the game play and 

potentia lly negatively impact motivation. The fram ework fo r awarding bonus cards 

was hence adapted to  ensure at least one bonus card for each player was awarded, 

even fo r the least active.

Getting to  know the individuals to  ta ilo r the goal(s) as well as incorporating self- 

regulatory procedures (goal setting, goal review and problem solving) is crucial to  

achieve goals, which has shown to  lead to  more effective results in behaviour change 

by in itia ting and maintaining engagement (Baranowski et al.,2008; Lieberman, 2006). 

Achieving goals gives a sense of control and develops self-efficacy (Lieberman, 2006), a 

crucial construct to  increase PA (Dishman et al., 2006).

Hence Bonus cards were instead awarded based on the number o f steps and tw o  extra 

bonus cards were added to  cover all the differences of steps in the participants' 

performance (w ith a maximum of 6 cards to  earn instead of 4). The revised version of 

the fram ework consisted o f awarding players w ith  a bonus card when doing at least 

4000 steps a day, however 16000 steps were needed to  earn the 'Joker' card. Refer to  

Appendix l .D . l  and 1.D.2 to  see how the award o f the Bonus cards (i.e. based on the 

participants' daily number o f steps) differed from  what was presented in V4 (in 5.5.3).

6 .4  P o s t - In t e r v e n t i o n  D is c u s s io n

This section reports the main feedback given by the participants during the focus 

group discussion tha t took place in the last workshop of UCE3:

o The board game was preferred to  the card game;

o Participants were worried about losing the fitness tracker;
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o Some pupils found tha t the box inserted in a bag appeared to  be too  big and

not handy to  carry around school on a daily basis;

o It was reported there was not enough variety o f games to  play;

o Some participants fe lt tha t there was not enough PA done while playing the

game;

o It was not clear how well the participants understood the way the currency was

awarded (VPA=Attack, MPA=Defence, Non-Sedentary=Energy, & Steps=Bonus 

Cards);

o Some participants who did not engage in playing the games reported there

should be more variety of games to  play and not necessarily based on an

'avatar' tra its (i.e. to  not translate the various intensities o f PA in to  'Attack, 

'Defence' and 'Energy');

o Even those who did not engage in playing the games suggested creating games

tha t are Hybrid (e.g. a board game w ith  electronic components);

6 .5  Th e  'R eflective  N a r r a t i v e '  A n a l ys is

This section presents the 'Reflective Narrative' analysis conducted in DRE4, which 

consisted o f distinguishing the sequences o f events tha t were used to develop the 

game to  those leading to  generating knowledge (as described in 4.8.2). Knowledge in 

this research was generated through repetition. It is therefore only by identify ing 

which tacit hypotheses (e.g. an identified theme from  a UCE) were repeated across 

UCEs, tha t (tacit) knowledge can be claimed. It is im portant to  highlight tha t an 

identified theme at the tim e might have been judged engaging (which is a hypothesis) 

and used to  design the next iteration of the game, but it was not necessarily claimed as 

knowledge if there was a lack o f evidence. For instance the credit card idea invented 

by participants in UCE2 were appreciated by everyone and it was hypothesised at the 

tim e tha t the 'Real-World Based /  Replicating Adult's Behaviour' them e m ight be 

engaging. Even though this theme was also found in Schell (2010) and tha t this credit
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card idea was used as a basis to  develop the currency dispenser in the follow ing phase 

o f the design development o f the game, this theme was not claimed as knowledge as it 

was lacking o f evidence beyond the one example occurring in one case study. 

Therefore DRE4 consisted of reviewing the data o f the overall research to  decide 

whether it was legitimate to  claim the theme in question as knowledge (e.g. is it 

common across m ultip le UCEs? Is there anything relating to  it in the literature?).

To demonstrate tha t this knowledge was 'true ' or reliable (i.e. and not merely an 

in terpretation o f the designer/researcher), there was a need to show its provenance 

(i.e. where it came from ). This was possible through creating the Annotated Design 

History (see 4.8.4), as a way to  illustrate the data gathered so far. These 'Annotated 

Design History' visuals were already introduced throughout chapter V since they 

illustrate the various snippets o f data tha t affected the design development o f the 

game.

6.5.1 A Summary of the Design Development

To show how the key events in UCEs influenced the creation and development of 

'Boost Up!' (under the 'designer hat'), a series o f posters were done using the 

Annotated History visuals to  illustrate the content. These posters are the result o f the 

Chronological Research Timeline presented in 4.8.2 and they can be found in Appendix

2.A. The posters summarise the key events tha t informed the development o f the:

o Board game;

o Card game;

o Currency dispenser.

6.5.2 Making Knowledge Explicit

As discussed in chapter III, testing the game in context w ith end-users revealed 

knowledge about how to  engage or increase engagement of these 11-12 years old, 

which in turn informs the next phase of the design development o f the game. A fte r 

having done the chronological Timeline, tw o  other posters were compiled in a way 

tha t is similar to  those referred in 6.5.1. The firs t one presents the data tha t was
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gathered around the acceptability o f pedometers against heart rate monitors (see 

Appendix 2.B.1). The second poster compares the tw o  games played during UCE2 and 

UCE3 tha t promoted engagement (respectively the PA challenges played w ith  ACTIVIO 

and the Health Cards played w ith  the board game) -  see Appendix 2.B.I.

As a result o f this activity, the identified knowledge was developed around:

o Engaging factors tha t are effectively game properties tha t can be used to 

fu rthe r design 'Boost Up!' or fo r other designers to  create new ideas o f games 

(in the context o f PA prom otion or not).

o The viability o f the Two-Stage concept to  prom ote repeated play & PA;

o The device measuring PA (i.e. to  increase the ir engagement and acceptability);

6.5.3 A List of Engaging Factors

As discussed in Chapter III, recurring themes across d ifferent UCEs provides reliab ility 

about these ideas and hence become valuable fo r designing engaging games (that 

prom ote PA). Undertaking a grounded theory approach across the three UCEs (under 

the 'researcher hat'), the them atic grouping tha t took place in DRE4 led to  the 

identification o f a list o f 11 themes (i.e. engaging factors):

o Multi-Use o Appropriation

o Choice o Simple /  Simplicity

o Life /  Lifestyle o Visual Representation

o Real Time /  In s ta n t o Two-Stage

o Novelty °  Device Measuring PA

o Social

To show transparency to  the process, a table summarising the data o f all enquiries 

(DREs & UCEs) tha t led to  identify the them e in question was created fo r each theme. 

The tables are therefore a way to  recover the data and show how the themes
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emerged. The raw data reported in the tables is illustrated again by using the visuals in 

the 'Annotated Design History', which encompass a combination o f snippets o f data:

1. Found in the literature or the literature supports the v iability o f the them e in 

question;

2. Coming from  a participant's comment, feedback and/or creation during UCEs;

3. Coming from  the designer/researcher's observation and/or in terpreta tion, 

which were then used as a way to  generate ideas by embedding the them e in 

question into games' concept, component, and/or into the device measuring 

PA.

6.5.4 Examples of Themes Tables

Below are three examples (Figure 54-56) o f the tables created fo r the themes along 

w ith  a w ritten  description o f the content o f the table in question to  show how each 

theme was identified and manifested across the enquiries. The list o f themes (i.e. 

engaging factors) along w ith the raw data (i.e. table) fo r each them e can be found in 

Appendix 2.B.2. In said appendix, a detailed explanation is given to  illustrate the 

content o f each table through using the annotated design history.
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Figure 53 -  Caption to  read the  Themes Tables be low
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Figure 54 -  D em onstrating the  va lid ity  o f the  'Visual R epresenta tion ' them e
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> The visual representation of one's PA performance is an important factor to 

promote PA since it was found to be an incentive to do better, more, or to be 

active (first point in the left column). This was concluded from:

o One of the games created by the participants in UCE1 around the 

persona 'Katie' ('P' line of UCE1 column). In this game, participants 

gave the possibility to Katie to see her performance and compare it 

with her friends;

o The designer researcher analysing data gathered during Workshop 1 & 3 

in UCE2 ('D/R' line in UCE2 column). Data here refers to feedback given 

by the participants when critically analysing existing examples (e.g. first 

box in 'P' line of UCE2: "graph of PA with bar like in Zamzee is good 

because it is clear and easy to read" -  Workshop 1) and questionnaire 

given in Workshop 3 after experiencing the ACTIVIO system (e.g. 

second box in 'P' line of UCE2: "it is good to know how healthy you are" 

/  "...to improve" /  "...to know when to stop);

o The Literature ('L' line UCE2 column) positing that Behaviour change is 

abstract and representing it visually was found effective (Gray et al., 

2013);

o Experiences around the device measuring PA (as the number '3' refers 

to), as shown in the two first boxes in the 'UCE3' column of the 'P' line. 

The first box in the 'P' line of UCE3 refers to the participants' feedback 

given in Workshop 6 of UCE3, during which most of them agreed that 

the number of steps (and time) were often checked. The second box 

corresponds to a participant's comment done at the 'Shop' about the 

flower on the fitness tracker (that grows when being more active) being 

an incentive to do PA;

o The literature ('L' line UCE3 column) and more especially Munson & 

Consolvo (2012) who reported that evolving graphics was found 

effective;
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o Tests led in a family ('P' line DRE3 column) and during which the two 

boys were competing with each other to get the highest number of 

floors on their fitness tracker (i.e. they were running up and down the 

stairs).

> Activities around the game content or component (number '2') also 

suggested that representing one's performance in a tangible way also seemed 

to be an incentive (second point in the left column). Support for this can be 

found in:

o UCE3 and more especially at the 'Shop' where some participants were 

keen in finding out how many beads they had earned and where they 

suggested the reward should be tangible as well as proportional to the 

effort (e.g. "you might do 10 push-ups so you would get +10 bonus 

card) -  Boxes 3 and 4 from 'P' line UCE3 column. This suggests doing 

more research around the use of rewards and whether they should be 

fixed (e.g. + 10) or customised (e.g. proportional to the exercise);

o The Literature ('L' line UCE2 column) positing that Behaviour change is 

abstract and representing it visually was found effective (Gray et al., 

2013).

> Using numbers as a way of representing one's performance has shown in this 

research being problematic (third point in the left column) since it might:

o Be confusing: it was observed in Workshop 3 that when the individual 

framework was presented to them (first box in 'D/R' line UCE3 column), 

participants started to compare their numbers (i.e. what was the 

number of minutes needed to earn a specific amount of beads). 

However since the framework was based on each individual's baseline, 

the most active players hence had to do more minutes than the least 

active. Participants from this age seemed to struggle understanding, 

which confused them. This was confirmed by the participants when 

giving feedback in Workshop 6;

Page | 172



r i c i o l c  | i .  iiiuuuucuuii | Jiaic ui / - \ i  i | j .  i v i c l i  luuuiugy | -t. ncocai 1*11 r i | u .  l v i u c i

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

o Enhance misperception: since there seemed to  be a lot of 

misperception between the amount o f PA participants thought they did 

and what they actually did (second box from  'D/R' line UCE3 column), 

using graphics and colour coding to  show which category a player 

belongs m ight avoid confusion. Exploring fu rthe r how to  best visually 

represent an activity might be particularly useful in this regard to  avoid 

misperception of PA (as found in Prince et al., 2008) and reduce the 

'activ itystat' (Fremeaux et al., 2011) by raising awareness o f the ir own 

behaviour.

> It is also im portant to  consider the question o f privacy when representing 

one's performance (fourth point highlighted in blue in the le ft column). This 

appeared to  be true through the:

o Feedback w ritten  by a participant during the Fun Day event in UCE1 

who highlighted tha t sharing certain inform ation (e.g. where you live) 

can be sensitive (second box from  'P' line UCE1 column);

o Questionnaires filled in Workshop 3 o f UCE2 after experiencing the 

ACTIVIO system where it was reported tha t "watching others' 

performance is none of [anyone] business" (third box in 'P' line UCE2 

column);

o Literature, which highlights the importance of making one's 

performance visible (Munson & Consolvo, 2012 -  'L' line DRE3 column) 

as a way o f being able to share it infrequently (Munson & Consolvo -  'L' 

line UCE1 column) w ith the option to  approve or disapprove one's 

behaviour (Michie et al., 2011 -  'L' line UCE1 column).
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> The Two-Stage concept seemed worth exploring further at the start of the 

research (first point in the left column) since:

o It is a concept that was inherent to 'Gener-G' (the game created prior to 

this research) and which was appreciated when tested by a family (first 

box from 'D/R' line DRE1 column);

o It seemed particularly suited in relation to what the literature suggests 

(second box from 'D/R' line DRE1 column). This refers to:

-Promoting conventional activities (Lieberman et al., 2011 -  first 

box from 'L' line DRE1 column) since exergames so far don't 

replace real sport (Daley, 2009 -  second box from 'L' line DRE1 

column);

-Exploring whether non-structured and self-managed activities 

could be promoted (Peng et al., 2013 -  first box from 'L' line 

UCE1 column)

-Promoting PA based on multi-domains as suggested by Sallis et 

al. (2006 -  second box from 'L' line UCE1 column);

o Some participants created games based on the Two Stage concept in 

Workshop 2 and 4 of UCE1, which also received positive feedback at the 

Fun Day event (respectively first and second box of 'P' line UCE1 

column).

> This led to creating 'Boost Up!' V I  concept then tested iteratively in UCE2 and 

UCE3 (respectively 'D/R' line DRE2 column and 'D/R' line DRE3 column). This 

concept was then combined with the idea of bringing 'Novelty' to the game, 

which was presented as an important factor by Daley (2009 -  'L' line DRE2 

column) to promote repeated play.

> There have been numerous instances throughout the research that also 

suggested that the Two-Stage concept or principle of doing PA to earning more
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rewards seemed attractive as well as an incentive to  doing more PA. This was 

the case when:

o Reviewing existing examples o f Two-Stage concept in Workshop 1 o f 

UCE2 (first box o f 'P' line UCE2 column);

o Participants created games w ith PA squares that required players to  

in terrupt the play o f the games to  execute the PA challenges (second 

box of 'P' line UCE2 column) -  this combined w ith  the lite ra ture that 

suggested MVPA and non-sedentary behaviour should be promoted 

(DH, 2011 -  'L' line DRE3 column) was the basis fo r creating 'Boost Up!' 

V3 ('D/R' line DRE3 column);

o Testing 'Boost Up!' V2 in Workshop 5 o f UCE2 tha t participants 

reporting enjoying, even though it needed more fairness (first and 

second box from  'D/R' line UCE2 column);

o Testing o f 'Boost Up!' V4 in UCE3 during which some participants 

wanted to  do more PA to  earn more beads and bonus cards ('P' line 

UCE3 column).

> Yet this Two-Stage concept needs more research ('D/R' line DRE3 column). 

One way to  explore this fu rthe r is to bring more 'PA into gaming' and 'gaming 

into PA' since both ACTIVIO challenges in UCE2 and Health challenges in UCE3 

(i.e. 'PA into gaming') showed success to  prom ote PA. This exploration could be 

done w ith  the customisation of rewards, storytelling, and/or orienteering 

games tha t were identified as engaging (since reoccurring throughout the 

research).
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> Both pedometers and heart monitors were presented, discussed and 

experienced throughout this entire research, which allowed comparing them 

and ultimately gathering valuable insights and guidance to increase their 

acceptability among this age group.

> When comparing the basic pedometer with the heart rate monitor (through 

the ACTIVIO system) in UCE2, participants reported that heart rate monitors 

were preferred since:

o They were adjustable to body sizes, discreet (i.e. hidden under clothes) 

and found to promote fairness, an important aspect to these people. 

Yet they were also found uncomfortable to wear and unattractive (i.e. 

stigmatising) -  second box in 'P' line UCE2 column;

o Pedometers were found not functional, not visually appealing, and not 

fair. Yet their size was convenient (first box in 'P' line UCE2 column).

> Even though the fitness tracker in UCE3 (i.e. Fitbit) was reported being too 

valuable (i.e. participants were scared to lose it) it was preferred to a basic 

instrument of measure (cheap and unattractive). This was concluded from a 

comparison between the pedometers experienced in UCE2 and UCE3:

o A basic and inconvenient pedometer was introduced throughout UCE2, 

and 29% of the participants were still wearing it by the end of the 

enquiry ('D/R' line UCE2 column);

o A more expensive and high-tech fitness tracker was introduced 

throughout UCE3 and 69% of the participants were still wearing it by 

the end of the enquiry yet this may be due to the designer/researcher 

insisting on its value (respectively first and second box in 'D/R' line UCE3 

column).

> The feedback given by the participants in Workshop 6 of UCE3 concluded 

that:
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o The interface was liked and accessing the steps in real tim e was an 

incentive (first box of 'P' line UCE3 column);

o The 'M ulti-use7 aspect it promoted (e.g. steps and tim e) was 

appreciated (second box of 'P' line UCE3 column);

o The fitness tracker was too small, should be seen more as well as being 

waterproof, and suggestions about incorporating it into accessories 

were mentioned (third box o f 'P' line UCE3 column).

> The idea of incorporating the device measuring PA into accessories m ight be a 

way to  measure PA throughout the entire day (i.e. as part o f a lifestyle) and 

hence have a more representative measure of the activities undertaken, which 

seemed particularly relevant in relation to the literature ('L' line UCE3 column), 

since:

o We need to  be more active throughout the day (DH, 2011);

o Any types o f activities should be undertaken, which include 

conventional activities as suggested by Lieberman et al. (2011);

o PA done throughout all domains should be taken into account (Sallis et 

al. 2006).

> As a conclusion it is unclear if heart rate monitors were preferred to  fitness 

trackers, however they need to  be reliable and fa ir when measuring PA, not 

intrusive (w ith a possibility o f hiding it), com fortable (e.g. not itchy), and part o f 

the user's lifestyle (e.g. embedded into accessories).

> However it seems from  the literature tha t heart rate monitors m ight be more 

appropriate since pedometers might not be accurate enough (hence not fair). 

The literature suggests that:

o Recommendations are o f 60 minutes o f MVPA on a daily basis (NASPE, 

2004). This:
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-Corresponds to 12000 steps in Colley et al. (2012) although 

there were variations in the amount of steps between different 

countries and age groups -  first box in 'L' line UCE2 column;

-Is between 10000 and 15000 steps in Tudor-Locke et al., 2011) 

-  second box in 'L' line UCE2 column.

o The aim of exergames is to increase heart rate and respiratory rate to 

promote MVPA (Lieberman et al., 2011) -  third box in 'L' line UCE2 

column.
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Chapter VII- Contribution

The multi-disciplinary nature o f this research, combined w ith a RtD methodology led to  

the creation o f various outputs and findings, presented in chapters V and VI. This 

approach resulted in making original contributions to  knowledge concerned w ith 

increasing PA in young people as well as to  the fie ld o f Design. This chapter describes 

the three contributions tha t came out from  this practice-based research.

7.1 'B o o s t  Up ! ' V4: A n  O r ig in a l  O u tc o m e

'Boost Up!' V4, as described in 5.5, is a technology-supported game (Lieberman, 2012) 

tha t utilises real-world PA (through the use of a fitness tracker) as game currency in an 

a ttem pt to  engage young people in PA. Via a Two-Stage concept, 'Boost Up!' has made 

a contribution to  the field o f research exploring how 'exergames' can positively be 

used to  encourage PA in young people.

7.1.1 Demonstrates A Two-Stage Concept

Implementing a Two-Stage concept has the advantage o f creating a unique experience 

o f exergaming since it:

o Provides opportunities to  use any real-world PA as a game currency;

o Tackles MPA, VPA and Sedentary behaviour;

o Broadens the application o f PA as a currency in a range of exergames;

o Brings novelty w ith in  a game;

o Provides interactions and social experiences tha t are unique;

o Is more inclusive by targeting players w ith a w ider range o f tastes about games

(in Stage 2);
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o Contributes to  providing a full blending experience.

Each of these points above is discussed in more detail below to show how 'Boost Up!' 

differs from  existing exergames. In addition, brie f consideration is given to  factors tha t 

were shown to  prom ote engagement in PA among participants.

7.1.2 Allows Using Any Real-World PA as a Game Currency

Exergames are generally inflexible and do not prom ote any form  o f PA outside o f the 

game play. In contrast 'Boost Up!' is unique because it attem pts to  utilise any real- 

world physical activities, from  conventional activities (e.g. cricket, football, dance...) to  

'Active living' (e.g. Active transport), to  contribute to  the currency of the game. It is a 

way to  create a system o f rewards to  increase the desire and m otivation to  be 

physically active and to  seek out opportunities to  be physically active throughout the 

players' daily lifestyle. The feedback players receive via the game currency is also a 

mechanism through which the players' consciousness of how much PA they are doing 

can be enhanced.

When playing 'Boost Up!', PA is not seen as an aim and it is not explicit even though 

the game's goal is to  prom ote PA. W ith such an approach, PA is not the driver but just 

a means to  an end using immediate rewards fo r being active (i.e. players are not 

seeking PA per se but rather accumulating more rewards through PA). This concept o f 

using PA as a means to  an end is the principle o f exergames however no o ther existing 

games were found applying this concept to  a lifestyle, everyday activities.

7.1.3 Tackles MPA, VP A, and Sedentary Behaviour

'Boost Up!' aimed to  promote PA throughout the player's lifestyle to  encourage the 

young people to  reach current health recommendations by increasing MVPA and 

reducing sedentary behaviour. Unlike existing exergames, each individual intensity in 

'Boost Up!' is associated w ith a strand o f the main currency (e.g. more VPA gives more 

'Attack'), which informs players about the ir daily performance in re lation to  the ir 

baseline (e.g. earning more than 5 beads is an increased performance). To increase 

chances o f winning the games, players should undertake PA at each intensity level yet 

they are free to  set the ir daily goal (e.g. increase from  +10% up to  +50%). By
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associating the d ifferent exercise intensities w ith the currency in the game, this 

provided an opportun ity to  teach participants about the d ifferent aspects o f PA. For 

example if a player wanted to  increase the ir 'Attack' currency then they had to  partake 

in additional VPA during daily living.

7.1.4 Broadens the Application of PA as a Currency in a Range of Exergames

Doing MVPA and reducing tim e spent sedentary in Stage 1 produces a generic currency 

tha t is common to a range o f games (i.e. beads and bonus cards are played on both the 

card and board games). Being able to  choose among a fam ily o f games is a way to 

bring variety and to  be more adapted to  users' preferences.

7.1.5 Brings Novelty to the Game Experience

There are aspects in 'Boost Up!' tha t prom ote novelty fo r/w hen playing the games. 

This is mainly promoted in tw o  ways:

1. A variety o f games to  choose from  (see 7.1.4).

2. Since the currency is awarded based on an individual's PA undertaken the 

previous day, it is likely to  change, meaning tha t the currency each player 

generates is constantly unknown to  other players. This develops an im perfect 

inform ation situation (e.g. not knowing fully, m isinterpretation, intentional 

bluff) and ensures uncertainty o f w inning which is known to  increase 

engagement (i.e. players do as much PA as possible to  surprise or trick each 

other by earning more currency).

Often (exer)games have a currency tha t is known, fixed and/or common across all 

players. The way currency is earned and awarded in 'Boost Up!' d iffers from  these type 

of (exer)games which might increase engagement by making the experience o f the 

game d ifferent and unique every tim e it is played.

7.1.6 Promotes a Real-World Social Experience

'Boost Up!' in Stage 2 promotes a social experience (face-to-face) tha t is d iffe ren t from  

existing exergames since interactions between players are promoted. This is because
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the games created are traditional (card and board games playable from  2 to  6 players), 

which may be a way to  prom ote other forms o f interactions tha t do not occur in 

technology-based games or individual technology-supported games.

7.1.7 Is Fair & Inclusive fo r All

Individual differences exist in the amount o f PA undertaken. The whole 'Boost Up!' 

experience was designed to  ensure bringing together d ifferent profiles, w hether it is 

about tastes, attitudes, or self-efficacy among others towards PA or games. This was 

possible through:

o Awarding a currency based upon one's individual performance while aiming at 

meeting health recommendations. Hence tw o  currencies were awarded: the 

main one based on an individual's performance in relation to  the ir baseline, 

which avoids discouraging the least active, but the second currency was 

awarded through the amount o f PA carried out to  avoid disengaging the most 

active.

o Giving choices to  players to  undertake PA: in Stage 1 (see 7.1.2), w hether it is in 

a team or individually; or in Stage 2, through PA challenges tha t are optional. 

This gives the possibility fo r the ones w ith  lower self-efficacy to  choose doing 

PA in fro n t o f others or not. Yet the peer pressure and social experience 

provided when playing games in Stage 2, which focuses mainly onto playing 

games and having fun, seems to  be a way to  encourage PA since players desire 

to  impress the ir peers (e.g. w ith  the am ount o f currency earned) or earning 

the ir recognition (e.g. by winning the games).

7.1.8 Delivers A 'Blending Experience'

Section 2.6 identified three aspects tha t a game must prom ote to  provide a 'b lending 

experience' in the context o f exergames. No exergames were found to  cover the three 

points however it is argued 'Boost Up!' V4 does since PA:

o Affects directly the game play since the games' currencies are a conversion o f 

the d iffe rent intensities o f PA; and
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o Is seen as positive in both stages (it increases chances of winning) and the 

mastery and social experiences around it develop intrinsic m otivation; and

o Is more conscious in tw o  ways: by disassociating PA from  gaming and by 

inform ing players about the ir levels o f PA. This makes PA more o f a goal in itse lf 

and raises awareness which reinforces the consciousness o f the behaviour.

Yet since V4 evaluation did not provide concrete evidence that 'Boost Up!' was able to  

increase PA, more research is needed to  conclude whether a blending experience as 

defined in 2.6 can do so.

7 .2  A  Co l l e c t io n  o f  Fa c t o r s  I d e n t if ie d  a s  En g a g i n g  f o r  th is  A u d ie n c e

As presented in 6.5.3, a number of 11 factors/them es tha t effected the participant's 

engagement were discovered throughout this research:

o Multi-Use o Appropriation

o Choice o Simple /  Simplicity

o Life /  Lifestyle o Visual Representation

o Real Time /  In s ta n t o Two-Stage

o Novelty o Device Measuring PA

o Social

These factors are relevant to  designing engaging games however three o f these factors 

have a broader implications, which may be o f use to  people measuring PA and/or 

designing interventions to  promote PA (e.g. exergames) among this age group (11-12 

years old).

Page | 185



Design | 6. Findings | 7. C ontribu tion  | 8. Discussion | 9. Conclusion | 10. B ib liography

7.2.1 Engaging through Appropriation

When there was space fo r expressing themselves in the game and to  somehow 

influence the content o f the games played, participants seemed more engaged. 

Appropriation o f the games was observed through:

o M odifying the rules thanks to  core simple rules tha t facilitate the ir adoption 

and hence the play o f the game. This relates to  the idea o f being able to  freely 

explore the games.

o Self-expression; this can be done through making (e.g. creating own character 

through the use of tokens) or through providing material fo r developing 

imagination (e.g. storytelling).

Participants seemed to  engage w ith the idea of being able to  adapt the game to  the ir 

environm ent/tastes. This understanding of how these young people behave could 

inform  what 'move more' means fo r these people to  design new programmes aiming 

at prom oting PA. Yet this m ight also be relevant to  those designing health behaviour 

change interventions among this age group. When developing interventions fo r 

smoking cessation fo r instance, finding ways to  im plem ent this idea of 'appropria tion ' 

m ight encourage individuals to  a change o f behaviour, whether it is through the design 

of a game or not.

7.2.2 Making Feedback Engaging

Participants appeared to  respond to  feedback about the ir performance about PA but 

they liked to  receive feedback in the fo llow ing ways:

o Privately -  W ith a possibility to  share them  to  targeted members (peers and 

family);

o Instantly -  Rewards are a form  of feedback and were highly appreciated and 

engaging when given in real tim e;

o W ith an element o f surprise in the message tha t is delivered and/or when it is 

delivered;
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o Humour-based messages seemed to  be engaging, especially when performance 

was poor;

o Visually -  A form  of visual representation (physical or digital) o f an individual's 

performance was appreciated.

Instances throughout the study showed tha t participants seemed more engaged when 

feedback was given in the form  presented above. Therefore sim ilarly to  the previous 

point it is hoped tha t this understanding can be useful to  people designing new 

programmes aiming at prom oting PA or health behaviour change interventions among 

this age group.

7.2.3 Increasing the Use & Acceptability o f Devices Measuring PA

To be more likely to  be accepted and to  provide engagement over tim e, it seems the 

device measuring PA should:

o Provide feedback accessible in real tim e to  increase m otivation when

exercising;

o Be part o f the users' lifestyle (e.g. incorporated into clothing or accessories

such as necklace, hair band, belt, watch...) to  avoid individuals forgetting  

wearing it;

o Be of 'm ulti-use' to  increase its attractiveness by providing d iffe ren t types of

inform ation: about PA, including the various intensities o f PA (which in this case 

is the basis to  award games' currency), but also more general in form ation (e.g. 

time);

o Display inform ation in a visually engaging way; graphical representation may be

a way to  explore fu rthe r (e.g. virtual flow er growing when being active);

o Provide ways to  prom ote novelty (e.g. change of appearance according to  the

type/in tensity  o f PA done, the season, who is exercising w ith...) since it can 

wear o ff after a while.
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Reilly et al. (2008) reviewed a list of accelerometers (devices) used fo r m onitoring 

children and adolescents. An exhaustive review highlighting the drawbacks fo r each 

accelerometer was presented (from a technology perspective) to  ensure obtaining the 

expected results (e.g. the need fo r calibrating accelerometers according to  the user 

profile is im portant to  measure accurately one's PA performance). This review also 

provided insights about the benefits o f conducting objective measurements (here 

accelerometer), especially in contrast w ith self-reports. Yet both UCE2 and UCE3 

showed a lack o f engagement from  the participants w ith the pedom eters/fitness 

trackers. Similar challenges fo r acceptability have previously been reported. For 

example Buccheit et al. (2007) found tha t participants (children aged 12 years) 

removed the ir accelerometer during the day (e.g. to  do sport activities incom patible 

w ith  the device -  e.g. swimming) or forgot it (e.g. a fter a shower) and the insights 

gathered throughout this research project showed similar examples about the 

lim itations o f the acceptability of the device (see 5.2.1.1 and Appendix 2.B). Therefore, 

regardless o f the effectiveness o f the technology o f the device fo r measuring PA, the 

device has to  be accepted by the user to  be effective. Re-designing a device tha t suits 

the end-users' lifestyles and tastes m ight be useful to  m onitor more easily people from  

this age group. This is especially true since it was found tha t the  device can be 

perceived as stigmatising w ith several instances reported in this study o f participants 

showing concern about the ir appearance (i.e. do not want to  'look weird to  others'). 

The various activities conducted across the research suggested tha t to  overcome these 

issues, creating a device tha t is embedded into 'norm al' accessories (e.g. belt, hair 

band...) but not in phones (since not everyone has one and phones cannot be used in 

schools) m ight be a viable option.

7.3 A M e t h o d  to  Sh o w  Tr a n s p a r e n c y  w h e n  R e p o r t in g  D a t a  O b t a in e d  w i t h  R tD

We saw in the methodology chapter tha t a valid research must fo llow  the criteria o f 

Archer (1995) -  systematic, knowledge directed, and communicable (see 3.2.3). Yet 

one challenge when undertaking a RtD methodology is to  make the processes
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transparency, which is particularly true when the designer and the researcher are the 

same person like it was the case in this project (as described in 3.3.2).

To show transparency when reporting the data (i.e. to  ensure other researchers having 

a full understanding o f the primary sources), the 'Annotated Design History' visuals 

were created. They were inspired from  the Annotated Portfolios (Gaver & Bowers, 

2012; Gaver, 2012) but remain d ifferent, as described in 4.8.4, since these annotated 

design history visuals are a way to  report the data in a transparent manner. Yet in the 

context o f this design-led research, which aims to  create, develop, and refine an 

outcome tha t is implemented in the real world (see 3.3.1), there was also a need to  

show transparency in the in terpreta tion of the data (i.e. show the traceability o f a 

design idea). The posters described in 6.5.1, and available in Appendix 2.A, illustrate 

this idea o f traceability and allow understanding how a key event (participant's 

comment, designer's observation, literature) influenced the design developm ent o f the 

game and of its concept. These posters were created to  show traceability o f an idea 

under the 'designer hat' however since this research has also generated knowledge 

through repetition (i.e. list o f factors/themes), there was also the need to  show how 

these factors/them es emerged. This is how the 'Themes' Data Tables' were created, as 

illustrated in 6.5.4 and in Appendix 2.B.2. We can see in the la tter how the 'annotated 

design history' visuals were used to  illustrate the content o f the table and how an idea 

reported in the table might have been interpreted by the designer/researcher.

Therefore in the context o f this design-led research, a new method, or design research 

technique, was created using the 'Annotated Design History' visuals to  show 

transparency. These were applied to: uses tw o tools to  report the data:

o A range o f posters to  show traceability o f the development o f a design idea 

(under the designer hat);

o A range of 'Themes' Data Tables' to  show traceability o f the knowledge 

generated (under the researcher hat)

Therefore we can say tha t this RtD methodology has created knowledge tha t is used 

both fo r designing (i.e. creating an original game presented in 7.1) and for Design as a
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discipline (i.e. for showing transparency in the data and traceability of an idea when 

conducting RtD). It is therefore hoped that this new design research technique of 

reporting the data (i.e. Annotated Design History visuals) and the way they have been 

used to show the traceability of an outcome (design idea and/or knowledge) can be of 

use to other design researchers applying a RtD or design-led methodology.
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Chapter VIII-  Discussion

An original contribution was presented in the previous chapter fo r those interested in 

increasing PA among young people as well as fo r designers wanting to  show more 

transparency when reporting the data obtained w ith a Research through Design (RtD) 

methodology. So tha t the w ider learning from  this research can be applied to  fu ture  

programmes and/or by other design researchers, the purpose of this chapter is to  give 

an in terpreta tion o f the findings presented in Chapter VI. Subsequently the value o f 

the results is discussed in detail and some o f the challenges and lim itations of applying 

a RtD methodology and associated processes to  the 'wicked problem ' o f increasing PA 

in young people are outlined. Suggestions fo r fu rthe r work are also offered and 

specificities o f undertaking a RtD methodology are highlighted in the aim of clarifying 

the benefits tha t such a methodology can bring when applied in a health context.

8.1 I n t e r p r e t a t io n  o f  th e  'B o o s t  U p ! '  V4 P il o t  D a t a

It was reported in 6.1.2 tha t it often seemed tha t it is in Week 1 tha t participants were 

the most active across the intervention, whether they were engaging in the game or 

not, and tha t a drop in PA levels was read in Week 2 & 3, which seemed to  be the least 

active weeks across the intervention. This m ight be explained by the excitem ent o f the 

participants in taking part in a study tha t involves games and attractive fitness trackers 

fo r the firs t tim e, but which loses o f its interest after week 1. Other explanations m ight 

involve the participants being forgetfu l about wearing the pedom eter as the 

intervention went on however other factors were considered tha t m ight account fo r 

some of the results.

8.1.1 Bad Weather?

The study took place over January and February; the weather was very cold and it 

snowed many times during the intervention (school was shut twice). However it is 

uncertain how much the bad weather stopped the participants from  doing PA since
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some enjoyed outdoor activities (e.g. snowball fights, sledging) but some stayed in too. 

Seasonal effect was already reported as affecting PA levels (Jago et al., 2006) however 

W ilkin et al. (2006) found tha t variations in PA are to  do w ith  the youth 's lifestyle and 

not the environment.

8.1.2 Games Not Engaging?

The games seemed to  have promoted engagement since half o f the participants 

attended the game club on a daily basis. However the game club attendance could also 

be explained by factors such as social interaction (being w ith friends and/or the 

researcher), a desire to  comply w ith the wishes o f the researcher, and/or a supportive 

and warm (both physically and emotionally) environment. As presented in 6.4, what is 

clear from  the data is tha t a m ajority o f the participants preferred the board game to 

the card game.

The success o f translating the PA currency to  the concepts of Attack, Defence, and 

Energy in both the card game and the board game remains unclear as some 

participants reported this as an unattractive feature yet fo r others it aided 

engagement. Further work is required to  understand how to  best translate PA 

currency into the avatar form at used in 'Boost Up!'. One option could be to  allow a 

currency unrelated to  these features (e.g. to  play existing games as presented in 

5.3.3.1) which in turn might have been more engaging; yet fu rthe r study is required to 

explore this idea.

8.1.3 Complexity of the Concept and/or Rules?

As mentioned in 6.4, 'Boost Up!' was a complex game in tha t it asked participants to  

translate actual behaviour into skills and tra its o f an Avatar. If participants did not 

understand this fundamental concept, it was very unlikely tha t they would increase 

the ir PA. W hilst every a ttem pt was made to  convey the core aspects o f the game, it 

remains unclear whether participants understood the overarching concept behind 

'Boost Up!' (e.g. where the beads come from ). It is questioned w hether a 11-12 year 

old person can understand the notions of Sedentary behaviour, MPA, and VPA (i.e. do 

they understand tha t they can generate 'Game Energy' just by standing up).
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Furthermore, individuals from  this age group m ight have difficulties to  keep up w ith 

managing three goals a day (i.e. a goal fo r increasing VPA, MPA, and decreasing 

sedentary time).

8.1.4 Implementation of the Intervention?

A school environment was chosen fo r convenience reasons (measuring and recording 

participants' PA on a daily basis except fo r weekends) however it was uncertain how 

effective this was in terms of engagement. Some identified constraints were:

o The games were supposed to  be played every day w ith a currency tha t had the 

potential to  also change daily -  increasing interest -  however this was not 

possible at weekends, which has shown being disengaging (e.g. VPA done on 

Fridays evening (i.e. Karate Lessons) was averaged).

o A game club at lunch may not f it  w ith  the 'busy lifestyle' o f the participants as 

many seemed involved in a range o f activities during school tim e (e.g. film  club, 

cricket, soccer).

o The room in which the game club took place was not always available and so 

the venue had to  change on a number o f occasions, which disrupted the 

routine.

o Lunch tim e was too short to engage in playing the game fully.

o There was not much space in the classroom to  actually complete the Health 

challenges (e.g. at one stage we had to  remove tables to  make space to  do 

cartwheels).

o The health challenges were sometimes in conflict w ith school policy (e.g. 

participants were told by a teacher not to  run in the corridor when they had to  

do it in less than 30 seconds).

8.1.5 Trade-Offs Made when Prototyping?

Due to  the characteristics o f the available Fitbits, participants could not access the ir PA 

intensities in real tim e (a feature tha t was identified as engaging), which was identified
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as a key aspect fo r earning the game currency and was deemed im portant in terms of 

raising awareness fo r PA behaviour. Instead a feedback sheet summarising the levels 

o f PA done the previous day and translating them  into game currency to  play w ith  fo r 

the current day was used. It is unknown to  what extent this affected game play or the 

mechanisms thought to  influence behaviour in the longer term  (i.e. real tim e 

m onitoring and feedback).

A fu rthe r unexpected consequence of using the Fitbits was tha t some participants 

were worried about losing them hence the extent to  which they used them  on a 

regular basis was questionable. There appears to  be a balance between perceived 

expense of technology solutions and the usability o f such technologies on a daily basis 

and/or in the real world w ith young people.

As a conclusion, the various aspects discussed in this section 8.1 provide valuable 

insight into the use o f prototype games as tools to  prom ote PA in young people. W hat 

is more, the mixed-methods approach adopted here adds to  our current 

understanding regarding the resource implications o f delivering such games w ith in  a 

pragmatic context such as a school (time and budget). It is hoped tha t findings here are 

o f use fo r those undertaking exploratory trials or dosing studies (Kato, 2012b) to  

evaluate a game before doing large scale investigations in the future.

8.2CONSIDERATIONS IN  FURTHER DEVELOPING 'BOOST U p ! '  OR DESIGNING N E W  GAMES

The testing o f 'Boost Up!' uncovered a number o f issues about the way 'Boost Up!' V4 

was designed, prototyped and implemented, which m ight be useful to  fu rthe r 

developing 'Boost Up!' or to  creating new games.

8.2.1 Limits in the Product Quality o f the Game

Some material aspects o f 'Boost Up!' V4 (bag, box and Fitbit) may have in terfered w ith  

the engagement o f the game, w ith users being worried about losing the fitness tracker. 

Also, the box inserted in a bag seemed to  be too big and not handy to  carry around 

school on a daily basis; therefore the 'k it delivered' needs to  be convenient and part o f 

the participants' lifestyle.

Page | 194



r ic id c c  | -L. ii i Li u u u m u i i | j i a ic  ui r-\i i | j .  ivicuiuuuiugy | *+. nc^caiun n u t c ^  | j*  lv iuc ii^c  uaocu
Design | 6. Findings | 7. C on tribu tion  | 8. Discussion | 9. Conclusion | 10. B ib liography

8.2.2 Adding Technology

There seemed to  be an interest in traditiona l games (e.g. w ith tangible elements) so 

adding digital technology to  'Boost Up!' V4 might be beneficial since it m ight make the 

game more autonomous, pervasive and comprehensible while prom oting remote play.

•  Autonomous & Pervasive

The simple fact tha t the games are traditional (card and board games) is novel, which 

may extend the scope fo r variety since not restricted to  the boundaries o f video 

games. Adding digital technology might reduce/avoid the researcher's involvem ent 

(i.e. through the Wizard of Oz protocol), which m ight simplify the understanding of the 

games as well as prom ote more pervasive gaming and exercising throughout the 

players' daily life by creating more interactions between players. This m ight also be a 

way to  im plem ent the PA challenges in Stage 1 (as described in V3).

• Comprehensible

As mentioned in 8.1.3, more data is required to  ascertain to  what extent participants 

understood the concept o f awarding currencies (VPA=Attack/MPA=Defence/Non- 

Sedentary=Energy & Steps=bonus cards). Adding technology might help in this regard 

since it could give feedback about what the current situation about these PA levels is 

as well as show players where they might make gains (i.e. how well they are doing in 

relation to  any given goal(s)). Adding technology could make it easier to  display this 

feedback, which might also help as a rem inder o f the three goals (e.g. by le tting 

players know of the ir daily progress), and hence encourage them  to  complete any 

proximal goals.

Moreover, interactions at the game club suggested tha t participants did not fu lly  

understand how to  use the Health cards when playing the board game. Making the 

game more digital could let the players know what choice(s) is available to  them  in a 

given situation.
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• Remote Play

A form  o f social interactions, such as being w ith  friends and/or being able to  

connect/play w ith remote friends, may also be enhanced by integrating digital 

technology. Yet since traditional games were appreciated, combining both to  create 

'hybrid ' games (i.e. traditional games incorporating electronic components like 'Gener- 

G' fo r instance) seems w orth  developing (and were even suggested by some 

participants in UCE3). This refers to  creating 'technology-supported' games rather than 

'technology-based', as suggested in 2.5.3.

As a conclusion, it seems tha t exploring a compromise between 'Boost Up!' V4 and 

technology-based games would be w orthw hile , since the participants showed interest 

in 'hybrid ' games.

8.2.3 Adjust Scaling of Rewards

If self-regulatory behaviour skills are not taught, it is unclear how appropriate it is to  

ask young people to  set the ir own daily goals, like 'Boost Up!' V4 required, in which 

players were free to  set the ir daily PA goal to  increase in relation to  the ir baseline 

(from +10% to + 50% to earn more beads) or to  earn more bonus cards (i.e. players 

choose whether they want to  decrease sedentary time, increase MVPA tim e  or the 

number o f steps.). Simons et al. (2013) declare tha t little  is known about what values 

m atter most to  youngsters and what PA related goals they prefer setting. It is 

im portant to  ensure goals tha t are realistic and achievable however Dishman et al. 

(2004) found tha t goal setting was not im portant fo r increasing PA and Dishman et al. 

(2006) reported it did not affect self-efficacy. It is therefore also questioned w hether 

le tting young persons of this age set the ir own goals (e.g. increasing o f 10%, 20%...) is 

engaging or whether they need goals imposed.

It m ight also be worth  exploring fu rthe r the scaling o f how the beads are rewarded. In 

UCE3, players could earn/lose a bead fo r every 10% of increase/decrease o f PA in 

relation to  the baseline. Yet it is questioned whether adjusting the scaling to  5% might 

be more engaging and fu rthe r work is required in this regard.
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8.2.4 'PA into Gaming' & 'Gaming into PA'

Despite the 'Two-Stage' concept seeming to  have been an incentive to  do PA in some 

instances throughout the study, it was not possible to  say whether this concept could 

be successfully used more broadly to  increase the PA levels of 11-12 year-olds. Yet it 

seems w orth  exploring how to  bring more PA into gaming and gaming into PA since 

they seem to  be a way to  prom ote instant rewards and feedback, a factor identified as 

engaging among this population.

• 'PA into gaming'

Even though it is d ifficu lt to  say whether the health challenges (UCE3) and the 

challenges done w ith  ACTIVIO (UCE2) were a real success on the ir own and/or if it was 

due to  the social and/or physical environm ent (and the presence o f the 

designer/researcher), 'PA into gaming' seemed to  be engaging.

It also seems worth  exploring how rewards m ight be customised to  increase the ir 

fairness. Implementing 'PA into gaming' could be part o f orienteering games (which 

seemed to  a ttract participants across all enquiries), or o f a story (e.g. part o f a bigger 

game). Furthermore, creating hybrid games w ith  a set o f simple core rules w ith  sub

games tha t can be more easily adopted by the fu ture  end-users may be worth  

exploring.

• 'Gaming into PA'

Based on the success o f the Health cards and the ACTIVIO system, bringing 'gaming 

into PA' based on PA challenges (idea presented in 5.3.2.1) seems w orth  exploring 

throughout the players' day (e.g. befo re /during /a fter school) as suggested by BHF

(2014), who also reported tha t pedometer challenges have also shown success. 

Besides, it was noticed in UCE3 tha t participants arriving at school late or doing PA 

when going to  school were generally more active. It is imagined tha t 'active transport' 

(Sallis et al., 2006) challenges could be implemented. In the V3 concept, players could 

th row  challenges to  each other and have specific amount o f tim e to  execute them. 

Devices as shown previously may be accurate enough to  be able to  recognise w ith 

precision whether and when a specific PA was executed and then reward the players
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accordingly. Hence developing a system allowing players sending PA challenges to each 

other at any tim e during the day may be a way to  prom ote PA throughout daily life, 

and could also be combined w ith orienteering or treasure hunt games as suggested in 

UCE1 and UCE3.

8.2.5 Be More Inclusive

There seemed to  be tw o main ways to  be more inclusive, through:

1. Offering more games to  play

The fram ework converting PA into game currency could be explored fu rthe r so tha t it 

can be also used to  adapt the play o f existing games, as suggested in V3 (see 5.3.3.1). 

This would be a way to  o ffer more games to  choose from  and could make 'Boost Up!' 

more inclusive of d iffe rent tastes in gaming.

2. Include More Players

The adjustments presented in 6.3.2 (i.e. to  give the possibility to  non-participants to  

attend the game club) increased attendance at the game club, hence suggesting the 

importance o f allowing other people (family or friends) to  play the games. Yet as 

presented in 6.3.4, solutions need to  be developed to  include people who are not part 

o f the 'Boost Up!' experience (i.e. who do not wear any device measuring PA) into 

playing the games w ithou t excluding those who are part o f the game experience.

8.2.6 Game Length & Continuous Play

It is unclear at what stage the duration o f a game (being too long or too  short) m ight 

make it disengaging fo r this population. It was reported in UCE2 tha t games going on 

fo r a long tim e (e.g. Monopoly) can be boring however throughout the test o f V4 board 

game, it was reported tha t playing one game over a few  days was not disengaging. 

Hence exploring longer games (e.g. one move a day) may be a way to  prom ote 

continuous play and therefore more regular PA.

Tackling the continuous dimension o f play can also be done through im plem enting a 

league, in which players earn points though winning games and/or doing PA (as
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presented in V3 -  see 5.3.2.2), may also encourage players playing/w inning more 

often, and therefore exercise more often too.

8.2.7 Open Source Games

One way to  prom ote multi-domain gaming would be to  give the possibility fo r players 

to  create the ir own game through open source (game created w ith the fam ily at home, 

w ith  friends at the start o f the New Year...). The principle behind 'Boost Up!' being tha t 

all the games use the same currencies, a set o f graphics tha t can be customisable could 

be available on an open source platform  allowing individuals to  make the ir own game. 

This may allow 'appropriation', a factor identified as engaging, and hence increase the 

players' engagement in playing the game.

8.2.8 About the Blending Experience

Chapter II highlighted tha t exergames have so far failed to  prom ote the health 

recommendations. An argument was proposed in 2.6 based on the fact tha t no 

exergames were found combining the three aspects together to  provide a full 

'blending experience'. These three aspects were:

1. To ensure PA directly affects the content o f the game experience

2. To prom ote PA as being a positive behaviour

3. To make PA conscious, as a goal in itself

These three aspects were blended together in 'Boost Up!' V4, yet the level o f 

autonomy o f the game and its delivery in UCE3 led to  inconclusive results. M ore 

research is therefore needed to  explore w hether exergames tha t provide a full 

blending experience m ight be suited fo r prom oting the health recommendations.

8 .3  I n s ig h t s  &  Fu t u r e  R e search  Q u e s t io n s  f o r  P r o m o t i n g  PA

Even though an objective o f the RtD methodology was to  im plem ent the outcome 

(here the game) in the real world (i.e. hence a design-led methodology), this was not 

possible w ith in  the given tim e of the project. Yet the V4 prototypes could be m odified
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again to  increase engagement based upon UCE3 findings, and more (pilot) study(ies) 

could be undertaken in an iterative process until signs o f engagement are shown (i.e. 

games are played repeatedly) and evidence relating to  the effects on PA could be 

collected. The ultim ate step of this research programme would be to  assess the 

effectiveness of the outcome for prom oting PA fo llow ing the criteria established as 

valid when assessing outcomes fo r Health prom otion (e.g. an RCT). Testing 'Boost Up!' 

also provided insights tha t might be o f interest to those wanting to  prom ote PA among 

this age group.

8.3.1 PA Today for Rewards Tomorrow

The design o f the intervention o f doing PA one day to  earn currency the fo llow ing day 

did not seem to  be something participants from  this age-group were responsive to. 

Instead it seems PA should constitute a greater part o f the actual play o f the game, or 

there should be a more direct connection between Stage 1 and Stage 2 (e.g. through 

storytelling) w ith in  the game design.

8.3.2 Understanding 'Sedentary' Time, MPA & VPA

Following on the discussion presented in 8.1.3, it is unsure whether participants 

understood the overarching concept behind 'Boost Up!' (i.e. the notions o f Sedentary 

behaviour, MPA, and VPA). This raises questions about how useful making these 

distinctions are in terms o f supporting young people to  be more physically active and 

less sedentary. W hat is more is tha t players had to  figure out w hat was needed to 

increase the ir currency (e.g. how many minutes are needed to  increase MVPA or 

decrease sedentary tim e to  earn more beads). By the same token, it is questioned 

whether letting players from  this age setting the ir own daily goal in a self-regulatory 

procedure is suited or not, as already highlighted in 8.2.3. More research is therefore 

needed to  find out w hether it is appropriate fo r people from  this age group to:

1. D ifferentiate what PA might be associated to  MPA, VPA, or Sedentary 

behaviour;

2. Understand the relation between PA and rewards and figure out w hat am ount 

of PA is needed to  earn a reward (e.g. beads, cards);
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3. Set a m ultitude o f daily goals, in a self-regulatory way.

8.3.3 Design of Devices to Measure PA

It is unclear what device should be promoted fo r these games, since UCE2 suggested 

using heart rate monitors however a source o f engagement was noticed in UCE3 

through the use of fitness trackers (Fitbits) like fo r instance the messages (e.g. Step 

Geek) popping up randomly. Since fairness was appreciated, it seems the device 

should be able to  recognise the intensity o f the PA undertaken as well as the length of 

tim e it has been carried out. The fitness bracelet 'Am iigo' could be used in this context 

since it can detect the type of w orkout executed and at what tim e (push ups, sit ups...). 

Similarly, heart rate monitors like 'Basis' (Figure 57), which is a simple w ristwatch 

allowing picking up heart beat w ithou t wearing any chest strap, could also be 

exploited.

i! i
w

Figure 57 -  The heart rate m onitor 'Basis'

However, Pate (2010) explains tha t other methods fo r measuring PA in young people 

need to  be developed. This research has provided guidance (see 7.2.3) to  redesign 

those devices, whether they measure steps or heart beats, in a way tha t is engaging 

and compatible w ith the individuals' lifestyle (e.g. incorporated in to daily accessories, 

clothes or other 'things'). The examples above seem to  take this direction yet there  is a 

need to  be fo r instance waterproof, visually engaging, customisable. Re-designing one 

tha t is part o f the fu tu re  end-users lifestyle (i.e. fitted  into user's accessories, clothes...) 

may be a way to  make it more acceptable, especially if it is o f 'M ulti-use ', as UCE2 & 3 

revealed. Letting the users access the ir PA inform ation at any tim e (e.g. real tim e), in a 

visually engaging way may also increase the ir use and/or acceptability o f the device.
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Exploring shapes, light & sound as a way to  interact w ith  the device may be w orth  

considering too. Questions such as 'what accessories might be suitable to  incorporate 

the right technology fo r measuring PA', 'how  light, smart material, and PA can be 

combined to  prom ote PA', or 'how to  incorporate PA challenges (which seemed to  be 

engaging) into devices measuring PA' might be useful to  redesign such devices.

8.3.4 Measuring a Representative Baseline

We saw tha t a baseline tha t is not representative o f one's normal levels o f PA can be 

disengaging (see 6.3.1). Yet it is unknown fo r how long one's PA levels should be 

measured to  set a representative baseline and when to  reset or average it to  prom ote 

continuous engagement and play (e.g. is it when players reach a specific average of 

steps compared to  the original baseline? Is it when health recommendation or a 

specific amount o f PA is reached at least X times a week?). Therefore more research is 

required to  understand how a baseline tha t is individual and representative o f one's 

PA levels can be measured, and how often it should be averaged to  prom ote 

engagement over the long term .

8.3.5 Tackling MVP A & Sedentary Behaviours a t the Same Time

'Boost Up!' was conceived so tha t it can tackle both behaviours at the same tim e (i.e. 

sedentary and MVPA) however it is questioned whether if this is the most effective 

approach. Some research has shown tha t focusing on reducing sedentary activities 

(e.g. TV, video games) among young people may be more efficient than prom oting PA 

or both reducing sedentary tim e and increasing PA (Robinson, 1999). However 

Robinson's (1999) results m ight be lim ited since sedentary levels in tha t study were 

defined through playing video games only while activities like doing hom ework, 

reading, listening to  music were not.
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8 . 4  Li m i t a t i o n s  o f  th is  S t u d y

There are a number o f aspects tha t lim it the valid ity o f the findings gathered across the 

various UCEs conducted throughout this research.

8.4.1 Promoting Healthy Lifestyles?

Goldfield et al. (2014) speaks about the lim itations of interventions tha t encourage 

healthier lifestyle by promoting PA only and not tackling food intake. Malhotra et al.

(2015) even argue tha t doing PA to  reduce obesity is only a myth. This is yet nuanced 

by other researchers such as Baker from  the National Institute o f Health and Care 

Excellence who recommend "well-balanced diets combined w ith physical activity" as 

reported by Triggle (BBC, 2015). It is unclear to  what extent this is true  since BHF 

(2014) explain tha t focusing on other behaviour may undermine the results o f the 

in tervention.

8.4.2 Hawthorne & Wizard of Oz Effect

The Hawthorne effect describes the situation where individuals m odify aspect(s) of 

the ir behaviour in response to  the awareness of being observed. In this research, the 

designer/researcher might have influenced the research findings as he was strongly 

involved in the UCEs.

This is particularly true fo r UCE3 during which 'Boost Up!' did not reach a stage of 

development tha t could be evaluated in complete autonomy and where the 

designer/researcher was an active component ('Wizard of Oz'). The 'W izard o f Oz' 

delivery and im plem entation approach, although necessary, is likely to  have played a 

strong part in the participants' responses and it is unknown to  what extent the 

removal o f the designer/researcher from  the game would influence its engagement 

value. By the same token, having the designer/researcher on hand every day might 

have lim ited opportun ity fo r the participant's to  take full control or possession o f the 

games, thereby lim iting ownership.

Hence the conclusions reached both around the engagement o f the game and the PA 

levels m ight be biased.
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8.4.3 Sample Population

This research was led in tw o  secondary schools representing d ifferent catchment areas 

in Sheffield (UK) w ith  a tota l o f 48 pupils from  d iffe rent classes o f Year 7 (w ith 2 

participants dropping out across the three user-centred enquiries). Yet the size o f the 

sample groups lim its the findings tha t may not be able to  be generalised to  a w ider 

population. This suggests leading fu rthe r work w ith a broader range o f young people 

as the outcome is being developed.

8.4.4 Choice o f the Environment

Schools were chosen fo r convenience reasons (i.e. accessing a large num ber o f 11-12 

years old and ensuring attendance). However it is questioned w hether this 

environm ent was the most appropriate fo r the last user-centred enquiry which 

revealed participants preferred playing w ith the ir friends rather than classmates.

8.4.5 More Iteration 8t Lower Fidelity Prototypes

Another approach to  this research project would have been to  develop and test a 

range of prototypes of games or mini-games o f a low degree of fide lity  (Houde & Hill, 

1997) to  explore many d ifferent topics (e.g. suspense, novelty, competition...). 

Embedding a form  of technology, as was the case in the prototypes tested (V2 and V4), 

where it was hard to  prototype (i.e. tim e consuming and costly). Developing low 

fide lity  prototypes would have enabled the testing o f more prototypes and ideas, in a 

much quicker way and early on in the project, which might have been beneficial to  

develop a better understanding o f the fu tu re  end-users. The range o f games created 

m ight have been unrelated to  each other (i.e. independent games tha t are not part o f 

a bigger game) however it is imagined they could be modified in the later stages so 

tha t they are part o f the same game, the same way 'Boost Up!' games have been 

created (e.g. through playing them  w ith a common currency). Yet it is questioned 

whether testing low fide lity  prototypes w ith  young people would have had the same 

effect on the ir level o f engagement, w ith the game and/or w ith in the workshops. For 

instance, applying the card board computers techniques used by Ehn & Kyng (1991) -  

e.g. match box to  represent a mouse -  may not be appropriate w ith  young people.
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Using low fide lity  prototypes to  represent complex ideas might be a d ifficu lt concept to 

understand fo r young people and might reduce the ir level o f engagement and interest 

in the work.

8.4.6 Design-Led Approach

Even though an original outcome was created, which led to  creating new knowledge, 

we can conclude tha t this research was lim ited in three main ways:

o 'Narrow ing too early' -  The overall approach tried to  narrow down a game 

('Boost Up!') too  early in the development process; 

o 'Quicker and d irtie r' -  There was not quick enough iterations in the tests o f the 

game w ith the end-users (i.e. more UCEs); 

o 'Less technology embedded' -  Technology might have been getting in the way 

since all the 'Boost Up!' version somehow embedded a form  of technology (e.g. 

ACTIVIO, fitness tracker)

8 . 5  Li m i t a t i o n s  o f  t h is  M e t h o d o l o g y

The methodology used fo r this research (i.e. RtD) was chosen to  ensure the creation 

and development o f games. This section discusses the lim itations o f the methodology 

undertaken.

8.5.1 Holistic Approach & Subjectivity

When undertaking a RtD methodology, there are tw o  aspects tha t may lim it the 

viability o f the findings:

1. Approaching things holistically is inherent to  Design yet this makes it d ifficu lt to  

affirm  w ith full certainty whether the level o f engagement observed is due to  

the identified factor or to  another factor or a combination o f them . Yet through 

iteration and comparison w ith the knowledge available in the lite ra ture, it is 

possible to  develop confidence in the findings.
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2. The relationship between design researcher and data analysis. Design 

researchers are embedded in the process which makes it d ifficu lt to  separate 

out what is the effect o f the game and the effect o f the design researcher when 

analysing the data (e.g. it is unclear how much o f the engagement in UCE3 is 

from  the game vs. researcher).

8.5.2 A Trade-Off when Conducting Design-Led Research

As presented in 3.2.2, there are d ifferent types o f research: research about design, 

research fo r  design, and research through design. Research through design is a 

methodology tha t can be applied to  produce results tha t can be about or fo r  design. As 

demonstrated in this project, one contribution to  knowledge looks at improving the 

practice o f design researchers by showing more transparency in the in terpreta tion  o f 

the data (i.e. through creating the 'Themes Tables' and the 'Annotated Design 

History'). Therefore in this case a research through design methodology was adopted 

to  produce research fo r  Design (as a discipline). Yet since the aim o f this research was 

design-led (i.e. to  create, develop and refine engaging game(s) to  prom ote PA among 

adolescents aged 11-12 years), the research through design methodology applied in 

this project was also used fo r  design, as in designing. This can be related to  the Picasso 

example given in Chapter III however unlike him, this research complies w ith  the three 

points listed by Archer (1995) to  conduct valid research (systematic, knowledge 

directed, and communicable -  see 3.2.3). Therefore this project has demonstrated tha t 

a research through design methodology can be applied to produce knowledge fo r  

design, in the tw o meanings o f the term : fo r Design as a discipline, and fo r designing.

As described in 8.5.1, designing and researching through design involves a degree of 

subjective in terpreta tion o f the data which w ill vary according to  the 

designer/researcher's understanding and vision, yet it is this situated understanding 

tha t constitutes the rigour (see 2.8.5). Even though this research was systematic, 

knowledge directed, and communicable, the design-led nature o f this research (i.e. to  

produce outcomes tha t are implemented in the real world) led to  contributions to  

knowledge tha t also reflect a degree of subjectivity. In relation to  8.4.6, an alternative 

approach would have been to  lead many workshops such as those conducted in UCE1
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(e.g. co-design activities), in a m ultitude of schools or environments, w ith the same age 

group, w ith  the aim conducting individual studies tha t did not seek to  advance the 

design o f the game. More data could have been generated, which m ight have 

generated stronger and more reliable findings, yet whether those results would be 

applicable and relevant fo r designing a game in context is uncertain. In such a scenario, 

knowledge m ight be claimed w ith more confidence, yet w ith less certainty tha t this 

knowledge would actually be useful (to prom ote PA through games). There therefore 

seems to  be a tension at the start o f a research project between:

• Researching to  produce reliable results w ithou t producing any outcome tha t 

can be implemented in the real word; and

• Researching to  design outcomes tha t can be implemented in the real world 

while producing associated knowledge tha t may be more tentative.

In order to  claim the valid ity o f outcome(s) produced w ith an RtD methodology, there 

seems to  be a trade-o ff to  make at the start o f a research project fo r the design 

researchers and the ir team as to  what extent the final design outcomes is given 

primary importance. In this research project, this trade-o ff seemed valuable since a 

game (tested in context) as well as a technique about how designers can contribute  to  

health were created. Yet it is im portant to  recognise tha t this is not the only option.

It seems w orth  highlighting tha t this trade-o ff is similar to  arguments regarding the 

relative value of quantitative or qualitative approaches (which may also be viewed as a 

contrast between reductionist or holistic perspectives). Both approaches were 

adopted in this research. For instance an initial survey was given in UCE1 (i.e. 

questionnaires to  fill) to  find out more about this age group. The designer/researcher 

tried to  make it meaningful to  them by applying careful graphic design, however the 

questionnaire approach did not work. UCE2 also aimed at being meaningful, and this 

why a series o f m icro-experiments were chosen to  face the challenge of being 

meaningful and engaging (as described in 4.5.1). Similarly, it is also unsure how 

meaningful the ACTIVIO system would have been if the card game (in W orkshop 3 in 

4.5.4) had not been created. Therefore, whilst the holistic approach may lim it the 

generalisability o f the findings (as described in 8.5.1) it might also be a way to  make
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the research activities meaningful for participants, which seems im portant when 

working w ith  young people and exploring sensitive topics.

The trade-o ff made in this design-led research seems particularly appropriate fo r 

addressing wicked problem such as obesity. As mentioned in 2.8.1, adopting a holistic 

approach to  problems is actually what allows design to  deal w ith wicked problems 

(Cross, 2007). Even though the final intended outcome did not show any increase in 

PA, a response (i.e. the game) was form ulated. This is a way to  make progress and 

develop understanding about the wicked problem since every solution to  a wicked 

problem is a 'one-shot operation' (Rittel & Webber, 1973).

8 . 6  S t r e n g t h s  o f  t h is  M e t h o d o l o g y

This section discusses the strengths o f the methodology undertaken.

8.6.1 Iterations to Create & Develop Innovative Outcomes

The main aim o f this research was to  create, develop and refine an engaging game(s) 

to  prom ote PA among adolescents aged 11-12 years. This was possible only through 

conducting tests in context in an iterative process, which is a main characteristic when 

designing (i.e. conducting Design practice). This is why this a lternation o f DREs/UCEs 

seems appropriate, especially fo r this Design-led research. It is im portant to  h ighlight 

as well tha t w ith in  this iteration, the designer/researcher also undertakes other cycles 

o f iteration during DREs. DRE2 & DRE3 illustrate well this iterative cycle w ith in  a cycle, 

since the activities in those DREs both looked at developing and refining respectively 

the game concept and the game themselves (e.g. rules, components...) -  this process is 

what was described in the sections found in the in Appendix l.A  and l.C . In these 

enquiries, especially DRE3, the designer/researcher conducted many tests in itera tion 

w ith diverse users (who are not necessarily representative of the fu tu re  end-users). 

Each test led to  concrete insights fo r refining fu rthe r the outcome (i.e. the game) 

which were then directly applied to  the revised/new version o f the proto type to  test 

again in the next series o f tests. The rapidity o f execution between tw o  tests is a 

characteristic inherent to  Design and contrast w ith the Sciences. The
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designer/researcher is not interested at abstracting the data to  come up w ith  a general 

tru th , but to  look fo r possibilities to im plem ent h is/her vision while creating an 

appropriate response tha t w ill u ltim ately be effective and adopted by the fu tu re  end- 

users.

8.6.2 Handling & Analysing the Data

Reflection in practice is inherent to  the designer's practice and it is advocated to  

reflect on practice to  generate knowledge (Swann, 2002). Therefore if the game is a 

contribution (as demonstrated in 7.1), then reflection in practice becomes a method of 

knowledge generation, even though it is not made explicit. Yet this relates to  the 

Picasso example described in 3.2.2, which could not be established as research since 

the process did not meet the criteria presented by Archer (1995) in 3.2.3.

Yet as explained in 3.3.1.3, the aim of the research project was to  create, develop and 

refine engaging game(s) to  prom ote PA among adolescents aged 11-12 years. A design- 

led methodology was therefore chosen to  ensure the outcome being 'real' (Fallman, 

2008). Therefore the reflection phases on practice conducted after each UCE were 

useful to  develop understanding and knowledge but these were used to  prim arily 

develop the game (i.e. focused onto being 'real' more than 'true '). Yet the knowledge 

was somehow made explicit: e ither by producing a new prototype of the game and/or 

by analysing data (e.g. through the 'Designerly broad brush them atic analysis' or the 

'data traw ling ' tha t led to  creating a framework). However these initial findings have 

not always been claimed as knowledge even though it informed the next ite ra tion o f 

the game's prototype (e.g. credit card idea).

Reflection in practice and on practice in this research has shown producing knowledge 

tha t was made explicit through the process however it is only by organising the data 

collected along the way at the end of the project tha t it was possible to  claim 

knowledge w ith confidence (i.e. through repetition and link to  literature).

Some might wonder whether doing a reflection on practice to  cla im /generate 

knowledge at the same tim e as the outcome is being (re)-designed would be a bette r 

practice (i.e. conducting more reflection on practice in between UCEs). Yet it is thought
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as a researcher tha t conducting the research in a way tha t is sim ilar to  the one 

presented here seemed more appropriate since it made the knowledge:

1. Less subjective and stronger: going through this reflective process at the end 

only (DRE4) provides an opportun ity  to  draw out some knowledge tha t was 

tacit fo r the designer and tha t might have not been possible to  articulate 

and/or to  make a reliable case fo r it if reviewed during the study. This way the 

created knowledge comes from  repeated observations, which helps to  

establish valid ity and reliab ility (e.g. the theme 'Real-World Based /  Replicating 

Adult's Behaviour' -  coming from  the credit card ideas as described in 5.2.3.1 -  

seemed im portant at the tim e but was not possible to claim as knowledge in 

the end). Furthermore, more objectiv ity is shown since the designer/researcher 

retain some distance from  the study to  figure out what works (as a designer) 

rather than trying to  support or validate a theory (as a researcher).

2. More appropriate in relation to  the research aims since refining the design of 

the game was the focus at the time. This point echoes w ith  Bowen et al. (2014) 

who posit tha t the designer removing h im /herself from  the designing activity to  

produce knowledge (under the researcher hat) might actually reduce the 

quality o f the outcome being designed. This is why in the ir approach, Bowen et 

al. conducted interviews after each user-centred intervention w ith  qualitative 

researchers external to  the project. However, such a strategy is costly and 

beyond the resources o f this PhD project. A more thorough analysis could have 

been done after each enquiry in an a ttem pt to  verify the valid ity o f the 

knowledge/hypotheses identified (i.e. assessing whether the themes used to  

create the fram ework were engaging) however the outcome of the research 

(i.e. the game) would have not been as developed. Actually a qualitative 

analysis was conducted after UCE1, yet as a designer this was experienced as 

slowing down the process o f designing (i.e. prototyping, testing, modifying and 

testing again in iteration).
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Even though there seems to  be merits in conducting such data analysis at the end o f a 

research project, it is im portant to  stress tha t doing so m ight also be lim ited in the way 

that:

1. It is a significant over head in tim e and effort. It was tim e consuming to  go back 

through all the data from  the entire duration of the project to  create the 

chronological tim eline and visual map (respectively figures 25 & 26).

2. It m ight somehow undermine the valid ity o f the findings. Even though data was 

collected in a systematic way along the process and notes were carefully 

categorised (as described in 3.3.4), conducting an analysis at the end (in DRE4) 

about data tha t was generated a long tim e ago might not be as accurate as 

doing it straight after a UCE.

There is therefore a tension in design and research where it is expected to  make and 

produce a thing at the end o f project since it is the skill set tha t a designer brings, yet 

there is a need fo r the designer/researcher to  conduct research in a way tha t can be 

recognised by others. The design researcher does adopt and adapt methods from  

other disciplines such as ethnographers, qualitative researchers, yet he/she does not 

have such deep skills in these methods. The researcher through Design is a T-shaped 

skill individual (as described by Brown, 2005), capable to  understand and integrate 

other researchers' skills and knowledge to  produce a language through making.

8 . 7  R e f le c tio n s  a b o u t  th e  B en e fits  o f  U s in g  R tD

Building on the contribution to  knowledge presented in the previous chapter as well as 

some o f the discussions presented in this chapter, a reflection is put forw ard  as to  

dem onstrating the benefits of using an RtD methodology w ith in  a m ulti-d isciplinary 

context.

8.7.1 Can Bring Innovation in the Domain

This RtD approach was chosen to  create, develop and refine engaging game(s) to  

prom ote PA among adolescents aged 11-12 years. This produced tw o  types o f results:
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1) the creation o f the game 'Boost Up!' V4 which is an original outcome tha t 

distinguishes itself from  other exergames (as described in 7.1); and 2) the creation of 

knowledge (i.e. a list o f factors tha t promote engagement in young people). Both the 

game and the knowledge created are useful in the area o f games/exergames since 

together they allow:

o Playing the games w ith an evolving currency making every game an unique 

experience (see 7.1.5);

o Promoting PA as a means to  an end throughout the whole day, as part o f a 

lifestyle (see 7.1.2);

o Brainstorming ideas to  create games based upon a list o f factors identified as 

engaging (see 7.2).

All of the points above seem particularly useful fo r game designers or other 

researchers involved into finding new ways to  create and develop engaging 

(exer)games.

8.7.2 Might Challenge Behaviour Change Theories/Models

Section 7.1 describes the originality o f 'Boost Up!' V4, implying tha t undertaking a RtD 

methodology contributed to  developing the field o f exergames in a particular way. Yet 

there were even instances in both UCE2 (when playing the game w ith  the ACTIVIO 

system) and UCE3 (through the Health cards/challenges) where PA was undertaken in 

a way tha t seemed engaging and d ifferent from  what was found in the behaviour 

change literature. These are presented below and described from  a behavioural 

change lens.

Observations made through UCE2 (when testing V2 in Workshop 5 w ith  the ACTIVIO 

system) suggested the engagement generated by 'Boost Up!' might come from  the fact 

tha t it provided a way o f exercising tha t d idn 't lecture about the benefits o f PA and /o r 

the dangers o f a sedentary lifestyle. It seems tha t theories and models in psychology of 

behaviour change tend to  begin w ith awareness raising to  point out the 

benefits/disadvantages of a behaviour to  create a cognitive dissonance and to

prom ote 'Action' (Stage 3 o f the TTM) however this m ight be lim ited in the context o f
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young people. Instead, 'Boost Up!' begins w ith 'Action' and being active is used as a 

means to  an end (e.g. to  gain game currency) through utilising instant rewards. It is 

then hoped tha t through acting repeatedly, players might develop new habits & /o r 

perceive the benefits o f adopting the behaviour. 'Boost Up!' also included an element 

o f 'challenge' and whilst there was sometimes complaints about the d ifficu lty  o f the 

challenge(s) set, by the end of the workshop, participants were asking to  play more. 

Observations made during the workshops and the game club in UCE3 seem to  support 

the view tha t challenges are an im portant part o f engagement fo r young people. In this 

instance challenge was promoted through the 'Health Cards' (sim ilar to  those played 

w ith  ACTIVIO yet optional w ith more choice o f the type of PA to  execute -  see 

Appendix 2.B to  compare the tw o  types o f challenges). These challenges aim to  

provide enjoyable experiences of PA, w ith alternatives, personal investment, social 

interactions and support, which are all im portant fo r increasing PA levels in youth and 

long te rm  health outcomes (Weiss, 2000).

As well as acting as a means to  an end in 'Boost Up!', the use of PA as game currency 

could also be argued to  have acted as an awareness raising tool fo r the participants. 

Consistent w ith  the processes of change of the TTM, raising awareness is a key firs t 

step o f changing behaviour and so the m onitoring and providing feedback aspect o f 

the game seemed im portant in this regard, so too did the system o f rewards via a 

gaming fram ework to  motivate an increase in PA behaviour -  all o f which are common 

strategies to  prom ote behaviour change (Abraham & Michie, 2012).

The role o f social norms is also w orthy o f brie f consideration. 'Boost Up!' offered 

opportun ity  fo r social comparison and norming both from  fe llow  participants but also 

from  the researcher. Moreover, this social comparison became explicit when playing 

the game (e.g. in the amount o f currency received). It is consistent w ith  the Theory o f 

Planned Behaviour (Ajzen, 1995) to  suggest tha t the opinion o f others, especially those 

valued in the social circle (i.e. the researcher) could have been an influential factor fo r 

ensuring execution of the PA challenges, rather than the nature o f the challenges or 

the game play itself and this is a lim itation worth  noting. It is also im portant to  stress 

tha t the discussion here regarding the mechanisms fo r behaviour change are based on 

lim ited evidence (i.e. observational enquiries in UCE2 and a pre & post questionnaire
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evaluating attitude, norm and self-efficacy in UCE3 tha t did not reveal much change). 

Therefore caution should be applied and fu rthe r more in-depth research is required to 

fu lly  understand 'how ' and by 'what mechanism' games like 'Boost Up!' to  prom ote 

'Action' (i.e. PA). However it seems tha t adopting an RtD approach m ight o ffer 

alternatives fo r prom oting behaviour change and/or challenge what is known in the 

psychological theories/m odels (e.g. about what is known of the TTM).

8.7.3 Can Create Tools to Communicate in an Engaging Way

Communication in Design is essential especially when the designer is the researcher, 

who is also at the centre o f a multi-disciplinary team as it was the case in this research 

project. Indeed the designer/researcher becomes almost like a th ird  party, integrating 

knowledge from  others' disciplines, translating it into his own language (i.e. through 

making) to  communicate w ith  end-users, and reporting this 

com m unication/interactions back to  the team. In this research project the 

designer/researcher created d ifferent means of communication based on the d iffe rent 

audiences (i.e. to  the supervisory team /o the r researchers or to  the end-users).

1. In communicating w ith the supervisory team /o ther researchers, understanding 

how the data is generated and where it comes from  is crucial in research to 

generate knowledge, especially when d ifferent ways o f approaching a research 

question are brought together in multi-disciplinary context. This is w hat led to 

the creation o f the 'Annotated Design History' visuals in this research project 

(see 4.8.4). The visuals and maps (e.g. chronological tim eline and visual map 

presented in 4.8.2) were found useful to  communicate w ith in  the m u lti

disciplinary team, which was also composed of d ifferent nationalities.

2. In communicating w ith  the end-users, tools tha t promote engagement such as 

dice (Figure 58) were created to  ensure participants were pro-active during the 

workshops. Yet the idea of using dice was used fo r d iffe rent purposes: fo r 

participants to  create games (UCE1W4 -  bottom  line in Figure 58), to  gather 

feedback as well as developing creative stimuli (UCE2W5), and to  provoke a 

discussion (UCE3W6 - to p  line in Figure 58).

Page | 214



r i ciatc | i. MiiiuuuLUUM | Jiaic ui m i | j .  ivicii luuuiugy | *-r. ncocai v_i i r i u lc jj  | u . lviuci uaocu

Design | 6. Findings | 7. Contribution | 8. Discussion | 9. Conclusion | 10. Bibliography

Figure 58 -  Dice used to  create games, develop inspiration, and gather feedback

The firs t point above shows tha t even though the main methodology adopted fo r this 

research was RtD, one outcome of the research was the creation o f a new design 

research technique using 'Annotated Design History' visuals to  communicate and 

report the findings in an engaging and transparent way (see 7.3). Therefore this point 

demonstrates tha t using a research through  design methodology can generate 

knowledge useful to  designers in tw o ways: to  inform  the design activity (i.e. gathering 

research fo r the purpose of designing a game -  like the Picasso example) and to  

improve the research activity (i.e. to  report research findings in a transparent way). 

Therefore applying a research through  design methodology m ight also be a way to  

research fo r  design.

The second point above refers to  the use o f engaging design research techniques to  

explore and communicate w ith the fu ture  end-users. This is particularly relevant to  this 

research project which involved vulnerable users (i.e. adolescents) to  research around 

a sensitive topic (obesity). Yet it is thought tha t applying design research techniques 

can be extended to  a w ider health context o f a sensitive nature, involving o ther types
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of fu tu re  end-users (e.g. visually or hearing impaired) yet in which the ir engagement in 

the project remains crucial.

Combined together, those tw o  points demonstrate the potential fo r design being at 

the centre o f the multi-disciplinary team since the designer/researcher becomes an 

interm ediary used as a translator to  communicate between the team and the 

participants.

8.7.4 Can Create Knowledge in a Range of Disciplines

The contribution to  knowledge is m ulti-fo ld and multi-disciplinary since this can be of 

use fo r those working in the field o f Design (demonstrating a new way to  report 

findings through the 'Annotated Design History' visuals), Games (new exergame 

concept introduced in 7.1.1) and Health behaviour change (insights and guidance to  

reconsider ways to  prom ote PA as described in 8.7.2 and 8.7.3).

However the knowledge created goes beyond Design, Games and Health. Following 

the ideas tha t 'Boost Up!' might promote PA as part o f a lifestyle and tha t PA is a 

means to  an end seemed to  engage young people in doing PA, it is imagined tha t 

schools' curriculum could be reshaped. For instance, PE lessons could be re-thought to  

prom ote PA outside the curriculum, as part o f the pupils' everyday life and use PE 

lessons to  play games (for which the currency is awarded based on individuals' daily 

levels o f PA). Re-designing PE lessons seems appropriate given tha t Ofsted inspectors 

reported there is not enough VPA during PE lessons (Richardson, 2013). Yet extra

curricular activities could also be created since participants reported as a negative 

aspect having to  miss PE, identified by Simons et al. (2013) as one im portant reason fo r 

10-12 years old participants to  increase PA along w ith having more energy to  do 

homework. This is consistent w ith BHF (2014) which reports the success of combining 

additional PE lessons w ith before /a fter school programm es/activities and teaching 

self-regulatory behaviour skills (i.e. goal setting and self-monitoring). As a conclusion, 

offering this age-group the opportun ity to  do PA as part o f daily living tasks m ight be 

more appropriate or at least more in line w ith the ir preferences and values.
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Therefore a RtD methodology could be used to  redesign the PE curriculum w ith the 

aim o f making it more suitable while engaging the pupils' tastes and lifestyle. An RtD 

methodology could also be applied to  re-thinking the entire curriculum, fo r example to  

create cross-curriculum activities. It is imagined tha t pupils could create a game as part 

o f the ir Design & Technology course, play it during PE lessons, and explore the ir 

behaviour through being involved in Mathematics or Science activities fo r which the ir 

content would be based onto the pupils' individual data picked up by the ir device 

measuring PA (e.g. a bead = 3min VPA). As a consequence, cross-curriculum activities 

might also provide a blending experience (as defined in 2.6) since they m ight be a way 

to  represent the abstract notion of 'behaviour' and which might also increase the 

pupils' self-awareness about the ir behaviour. On the same token, school playground 

activities might also be redefined (e.g. make them  more fun/as part o f the game(s)).

8.7.5 Seems Useful a t the Centre of a Multi-Disciplinary Context

Design research and more especially RtD was the driver in this research. Being at the 

centre o f the project, as outlined in 8.7.4, seemed useful in the fo llow ing ways:

o Allows communicating to  all stakeholders involved in a project (i.e. research 

team and participants) in an engaging way, which might facilitates or improve 

discussions;

o Leads to  the creation o f a new method to  report the data to  the team and to  

other researchers in an engaging and transparent way (through using 

'Annotated Design History' visuals).

Through 'making things' as a main method of enquiry (see 2.8.4), designers create 

the ir own language (sketches, story boards, 3D models, film s/an im ation movies...) tha t 

provide alternative and tangible modes of engagement w ith  people. This point is 

shared by Kelley (2012) who explains the value o f 'making' to  spark reactions and 

emotions tha t are instant, spontaneous and real. Therefore adopting an RtD approach 

and applying design research techniques seems particularly useful when working in a 

multi-disciplinary team and in a sensitive context. Therefore RtD seems particularly 

relevant fo r exploring Health topics tha t involve users that m ight be challenging to
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communicate w ith  (e.g. hearing/visually impaired) and/or working w ith vulnerable 

people (e.g. children/adolescents, elderly). Engagement in this research also seemed 

to  be increased through adopting a playful approach such as using dice to  gather 

feedback.

8 .8  A  V is io n  o f  D e s ig n  R esear ch  w it h in  a  H ea lth  Co n t e x t

The processes and techniques used in Design contrast w ith those used in Health 

research and reveal things in a particular way tha t m ight contribute to  the innovation 

process. As presented in 2.8.3, Sanders (2002) explains tha t involving participants in 

d iffe rent activities (say/do/make) can reveal d ifferent types o f knowledge 

(explicit/observable/tacit). Yet the type of knowledge produced when adopting a 

RtD/design-led methodology does not replace those produced in Health research, 

since the la tter was used to  guide the project development.

Furthermore, even though 'Boost Up!7 was not fu lly developed, the design-led 

methodology intended to  create and develop games tha t are 'real7 as described by 

Fallman (2008) -  see 3.3.1. This question o f im plem entation is crucial fo r Matheson et 

al. (2013) to  ensure outcome(s) being beneficial to  health services, who posit tha t true 

innovation is only possible through im plem entation. As explained previously, designers 

create the ir own language and will im plem ent theory in tangible solutions. Since 

Design uses an iterative and practice-based approach to  develop outcome(s), 

im plem entation may be less challenging since already tested in context w ith  users. 

However it is questioned whether an outcome developed in one context or fo r one 

population remain valid elsewhere.

Therefore when conducting a research project tha t aims to  produce Health outcomes 

(i.e. tha t are often subm itted to  quantitative requirements when evaluated), it seems 

im portant to  adopt a RtD/design-led approach at the start o f creating the Health 

in tervention, which belongs to  the le ft hand side in the Figure 59 o f Campbell et al. 

(2000 ).
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Figure 59 -  Evaluation o f Complex Interventions (Campbell et al., 2000)

It is during these early phases of the creation of an intervention tha t Design and Health 

collaborate (i.e. 'Preclinical' and 'Phase I & II') to  ensure together:

o Understanding the concrete needs of the end-users;

o Setting out appropriate directions to  follow ;

o Creating and Implementing through the process o f making /  testing /  and 

modifying again to  test again iteratively.

Design and Health can work together in the early phases of the evaluations o f the 

intervention but as the intervention is developed, refined and implemented, it then 

starts follow ing the process led in Health research, where verifying the health 

measures/benefits becomes the priority. The role o f the design researcher m ight then 

be less relevant and his/her involvement less required, or at least not as leader (e.g. in 

'Phase III' and onwards in Figure 59). Yet there is a need fo r non-design researchers to  

accept the lead and/or the use of other methods tha t are not necessarily quantitative, 

especially at the start o f a project. It is clear tha t objective measurements are required 

when assessing Health related outcomes however there is a need to  create the 

intervention to  assess first. This is why the design-led methodology created fo r this
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research adopted a mixed-method approach emphasizing qualitative aspects at the 

start of the research to progressively adding quantitative methods as the intervention 

became more developed and refined. There is potential following this research project 

that more pilot study(ies) could be conducted to increase the game's engagement until 

the games can be shown to work (i.e. shows signs of increase in PA levels) before 

conducting a final evaluation that would follow the criteria of validity set in health (e.g. 

an RCT).

Health research & Design research are therefore complementary and a combination of 

knowledge and methods used in Health with those used in Design is what might 

facilitate implementation and drive innovation through reaching a balance between 

theory and practice, as suggested by Matheson et al. (2013). Hence establishing an 

iterative integration of Design and Health disciplines seems worthwhile, recognising 

the value of contribution early in the research (i.e. design researcher should be 

involved early in the process) until the intervention is replicable. Building a multi

disciplinary team from the start of a research project (i.e. setting the research question 

together) was also recommended in Kato (2012b).
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Chapter IX- Conclusion

As presented in Chapter VII, the RtD methodology used in this research has produced 

contributions to  knowledge in the areas of Games, Health and Design. The type of 

knowledge generated when applying a RtD methodology is d iffe rent from  traditional 

methodologies, which, as discussed in Chapter VIII, m ight facilita te im plem entation of 

the outcome(s). It therefore seems beneficial to  adopt such a design research 

methodology w ith in a Health context.

Each contribution is summarised below:

o 'Boost Up!' is a novel approach to  engage young people in PA adopting the 

principles o f games/gamification;

o A list o f factors has emerged from  this research tha t provides insight into how 

to  engage an audience of 11-12 years old in PA behaviour;

o The development o f a new design research technique to  show transparency 

when reporting the field-based data through the use o f visuals: this is the 

'Annotated Design History', which can be inserted in posters and/or illustrated 

using tables to  show traceability o f a research or design outcome (design idea 

and/or knowledge).

The way 'Boost Up!' was evaluated in UCE3 suggested ways tha t the V4 prototypes 

could be modified again to  increase engagement. This combined w ith  the discussions 

presented in the previous chapter suggests some directions fo r fu rthe r work.

This thesis has demonstrated how RtD can deliver distinctive research contributions 

tha t can be of use to  other domains such as Health behaviour change. This is due to  

the specificity tha t design research techniques and methodology bring to  the research 

process. An RtD methodology which used 'making' as a main way of enquiring, led to 

outcomes and knowledge tha t can be of use to  designers, but also to  those wanting to  

create engaging (exer)games or to  prom ote PA among young people aged 11-12. Yet
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the knowledge (i.e. list o f factors) and understanding of what is engaging and 

acceptable to  young people goes far beyond the three disciplines o f Design, Games 

and Health since it could be applied when developing education curriculum via 

creating games fo r education, educational environments or leisure environments or 

similar (e.g. designing a new product, space, service fo r 11-12 years old). Central to  the 

production of this knowledge was the method applied to  make it explicit. W ith  this in 

mind, this research demonstrates the benefits o f undertaking a RtD/Design-led 

methodology tha t is practice-based and iterative, and applying it to  'wicked problems' 

in a health context.

The potential fo r using a RtD/Design-led methodology to  solve problems in a Health 

context appears to  o ffer much promise, particularly in young people as shown here. 

’Design fo r Health & W ell-being' is a growing field and this research adds to  the 

growing body of knowledge, which faces similar challenges, especially in term s of 

recognition o f Design research methodologies as a way to  generate knowledge. There 

seems to  be a tendency nowadays around conducting co-design activities w ith in  a 

participatory context, which questions the role o f the designer. It seems worth  

highlighting tha t the involvement o f the fu ture  end-users in the process is crucial to  

better understand the ir needs and explore what is feasible, yet the holistic vision 

combined w ith iterative tests tha t ('T-shaped') designers bring to  the research process 

seems unique and promising. Besides, bringing designers in to  the process adds 

tangib ility  in the outcome since ideas and knowledge are synthesised into physical 

things (e.g. prototypes, artefacts). Therefore even if involving users in the process, 

developing prototypes and conducting iterative tests might imply a high level o f 

resources (in tim e and money), there seems value to  do so since it has produces 

original contributions to  the body of knowledge.

Yet it is im portant to  mention tha t if RtD can generate d iffe rent types o f insights and 

knowledge, this was only possible by relying on existing knowledge developed w ith 

more traditiona l methods of investigation like those used in Health. Therefore both 

ways of researching remain valid since they produce tw o types o f knowledge tha t are 

useful to  both disciplines (i.e. they inform  each other). It becomes clear tha t Design

and Health are tw o  distinct disciplines tha t can be complementary. Health and Design
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researchers would benefit from working together, especially at the start of a research 

project, in the conception phases of developing the intervention, and even before, to 

set up together the scope and approach of the research project.
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Appendix 1- 'Boost Up!' Design Development

l .A  DRE2b : B r a in s t o r m in g  I d ea s  o f  Ex e r g a m e s  t h a t  Ex p l o r e  D a il y  G a m in g

This section presents the brainstorm ing activity and the main ideas generated during 

DRE2b, based on the fram ework created from  the knowledge and data generated 

through DRE1 and UCE1.

l .A . l  Advent Calendar, a First Concept

This exergame is composed of a series o f sub-games (identified as being a way to  

sustain engagement) and is based on the idea o f the advent calendar (Figure 1A) as a 

direction to  prom ote continuous gaming and daily play through daily challenges.
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> This concept has the opportun ity to  prom ote daily challenges to  encourage 

players to  execute the given PA task (idea of goal proxim ity).

> This idea o f an advent calendar style game veiling the idea o f daily PA was 

well received by the supervisory team and other ideas o f exergames were then 

developed based onto this idea of daily PA habits/lifestyle.

1.A.2 'Conquest' -  A Game Played over a Few Days/Weeks

^ {

CONQUEST 
A game where 
players have 

their role 
defined by their 

PA levels

Two teams confront each
other with different roles

to play: building vs. 
destroying.

>Team 1, composed of at
least one player, aims at
building the four towers

of each corner while team
aims at destroying it.

>corbc 
jaroe
coroPo0J pVboOe-

,otW ‘

i

m i  * *I , H -

^  i? JiMiVb •<?

_4t<t1*4
_  4

^ U-cUu  ̂»H mA

A *  r tT fc i '

o .  vw
WlAjt

kClA^‘ /t

Figure IB  -  Conquest, an exergame for which a game is played over many days/weeks

> 'Conquest' is a board game fo r which the game play is in terrupted every day, 

although the same game is played every day.

> 'Conquest' was not developed fu rthe r as it was seen as too  d ifficu lt to  

im plem ent the evaluation o f such a game, especially in comparison to  the other
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ideas generated (Evolution and Boost). This was mainly due to  the fact tha t the 

w inning of the game may take a very long tim e (days/weeks). In order to  

evaluate the level o f engagement o f the play o f the game, the game play should 

be reduced to  a reasonable tim e which would change the dynamics of the 

game.

1.A.3 'Evolution' -  Top Trumps Type, Orienteering & Board Game

'Evolution' is based on a Two-Stage concept: it is a combination o f a card game w ith  a 

board game to  play afterwards (Figure 1C). The card game tha t is played firs t was 

inspired by the popular themed card game Top Trumps®, a registered tradem ark o f 

W inning Moves UK Limited.
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Figure 1C -  Evolution, a same game played every day but changing/evolving from  one

day to  another
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l.A .3.1  Top Trumps®, an existing game

Template of a 
T o p frum ps

card

UCE1 W1 & W3 - Top Trumps m entionned as being an engaging game

Figure ID  -  Top Trumps card game

> Top Trumps® was chosen among the list o f potentia lly engaging games 

(5.1.1.7) since there are many versions o f the game w ith  a high diversity o f 

themes tha t have the potential o f suiting to  both genders, which include the 

im plem entation of heroes/characters.

> Each card is composed of d ifferent features.

l.A .3.2  Evolution, the general concept

The idea in Evolution is to  alternate stages of PA (Stage 1) and play (Stage 2). PA in 

Stage 1 is encouraged through an orienteering game, and Stage 2 encompasses tw o  

games; both are played w ith  the same themed cards.

Figure IE  -  Character/F lero Cards fo r  an adapted version o f Top Trum ps

Page | 250



A.U Content | A . l  Design D eve lopm ent | A.2 Retlective Narrative | A.3 Rules V2 | A.4 Rules V4
A.5 Comparing 'Boost Up!' Versions | A.6 Questionnaires | A.7 Consent Forms | A.8 Who Is Involved

> Evolution themed cards are made of character cards presenting heroes tha t are 

composed of three main features or features going from  1-10: 'Attack", 'Defence', 

'Range'.

• Evolution A: The Themed Card Game

The play o f Evolution themed card is spread over a few  days yet its game play is 

d iffe rent every day as elements are added.

Figure IF -  Boosters are combined w ith  the hero cards to  increase the hero's features

> On day 1 players start playing Evolution themed card in the exact same way 

as the existing game but when playing it from  day 2, boosters are introduced to  

increase the values o f the characters' features to  get more chances to  win the 

round. Boosters are a form  o f currency given to  the players according to  the ir 

PA levels that are evolving/changing from  one day to  another. On day 2, players 

use dice as boosters (more PA in Stage 1 fo r tha t day = more throw s o f dice in 

Stage 2), on day 3 a tem porary booster card, on day 4 a permanent one, on day 

5 a personal card... Personal cards are customisable and illustrate the idea o f 

custom isation/appropriation/personalisation.

Uncertainty 
winning <! 

crucial in 9*' 
fSa'en & Zi
pnerman, 2<

Personal carc 
lndividua/ to 
each player 

who can
customise

them

us c a r *
of temp0
sndpe'^Q
boosts (° 
:car*&elfL of bonuses
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> When playing the existing Top Trumps® a certain number o f times, players 

learn the values of the character's features and make the game easier fo r the 

player starting a round. Adding boosters in Stage 2 of Evolution them ed card is 

a way to  bring novelty to  the game by modifying the am ount o f currency used 

to  play the game (features' values are not fixed anymore), as well as rewarding 

players fo r the ir PA done in Stage 1.

•  Evolution B: A Board Game

After a specific time, the same hero cards are used to  play a board game afterwards. 

Using these character/hero cards fo r both games becomes a common com ponent tha t 

illustrates 'm ulti-use', a potentia lly engaging property identified in UCE1.

Figure 1G -T h e  Board Game grid

> Board game principle: the board contains 100 squares and the firs t player 

reaching the 100th square wins. Each player chooses a character from  amongst
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the set o f character cards and play w ith it on the hero-based board game. 

Again, according to  the ir PA levels players develop advantages to  increase the ir 

chances of w inning the board game by choosing first the character card to  play 

w ith , earning more chance cards, an extra th row  at dice...

> Board game rules: players can attack each other to  send an opponent 25 

squares backwards if the attack is successful. For a successful attack, the 

'A ttack' value of the player attacking must be higher than the 'Defence' o f the 

attacked player. To attack, players must be behind another player (a player can 

not attack backwards) and they must be w ith in the 'Range' o f the character 

played w ith. To ensure successful attacks, boosters are d istributed randomly 

through the chance cards tha t boost a character's 'Attack'.

1.A.4 'Boost' -  Avatar/Hero to Create & Used to Play a Board Game

'Boost' is in the continuity o f 'Evolution' however instead o f providing hero cards, 

players build the ir 'own hero/character card' over 9 days. The character is composed 

o f the same features (Attack, Defence, Range) and each feature is built based upon the 

players' PA levels. A fter the 9 days, players are ready to  play using the character they 

created to  play w ith it on a board game.
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Figure 1H -  'Boosts a linear concept: build you character/hero, used to  play

w ith on a board game

> The nine days during which the character's features are built can be split in 

three sub-phases, each taking place every three days. The firs t one is about 

improving one's character's features by accumulating PA: to  build one's Attack 

on day 1; to  build its Defence on day 2; and Range on day 3. The second sub

phase is about defending the features built in the first sub-phase, still through 

doing PA: the features deteriorate/go down/dim inish if not active enough 

(again day 4 is relates to  the Attack; day 5 to  Defence, day 6 to  Range). The 

th ird  sub-phase is a way to  PA to  destroy other players' character and features 

(to destroy the Attack on day 7, Defence day 8, Range in day 9).

> A fter nine days, all the features of the hero/character are built which is then 

used to  play the board game -  this is similar to  the one used in 'Evolution'. The 

players who have been the most active during this first phase have a stronger 

character and can also gain advantages when playing the board game: they 

earn game components (e.g. extra bonus card/boosters giving more chances to
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succeed when attacking) and can define a 'cease fire ' zone to  be protected 

against attacks.

> issues around the firs t phase (building character) also remain to  ensure the 

viability o f the game fo r players who may miss a day or more of PA among the 

nine days (e.g. illness).

> Questions around the type of device to  use (heart rate m onitors vs. 

pedometers) emerged to  best prom ote engagement.

1.A.5 Reducing the Distinction between the Two Stages 

Ideas were modified and redesigned to  bring PA into gaming and gaming into PA.

Do PA challenges 
when playing 

the board game 
(e.g. climb up 

the stairs)

Advent Calen 
dar Game 8-

l n f lln9 ideas of PA
A challenge

‘tu(\J ,« , r  4tm̂  te.

-  ^  irfe  cH% 7

- e* *, f a  ? I

P There ŝ oU'd be h
W; „ games to p'av
Aevccr^ 4 long distance

There are friends you c a n T ^ v     distanced p
play o ften cause they don 't live J  I

UCE1 W3 - Probes

Figure II  -  Bringing 'PA into Gaming' and 'Gaming into PA'

> 'Gaming into PA' -  The idea o f daily challenges from  the advent calendar 

game was modified and redesigned to  'spice up' PA (Stage 1): players received 

challenges to  execute at d iffe rent moments throughout the day. According to  

the players' preferences, attitudes, self-efficacy/perceived-behaviour-control
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some might be less inclined to  do PA in a group/in fron t o f others. Therefore 

the PA challenges could be throw n either from  a computer-data base (to 

compete w ith themselves) or from  other players involved in the game.

> 'PA into gaming' -  This idea of PA challenges was also applied to  Stage 2, 

when playing the games (e.g. card asking to  'climb the stairs'). Yet there was 

uncertainty whether it would be a way to  maintain a status while playing the 

game (e.g. 'energy bar' to  keep flashing to attack when playing the board 

game), to  accumulate enough PA to  do something in the game (e.g. gain points 

to  earn cards, pass a level), to  affect other players (e.g. damage the 

opponent)... Offering the possibility o f throw ing challenges to  each other from  

a device as shown in Figure II  (in blue) was a way to  give the choice to  play the 

game from  any location, wherever the other players are. Also, playing rem otely 

seemed also im portant as it is a way fo r some pupils o f this age to  play w ith 

the ir (best) friends who they do not necessarily see often but tha t the ir 

interaction can be m otivational to  engage in some activity, whether it is about 

playing or doing PA. Flowever this daily challenges idea was not developed at 

this stage as technology-based ideas were discarded.
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l .B  UCE2 - Cr e a t in g  'B o o s t  Up!' V2

A summary o f the findings fo r each of the four firs t workshops and how it has 

influenced the design of V2 is described in this section.

l .B . l  Workshop 1

l.B .1.1 Two-Stage Concep

UCE2 W1 - Introduction

Pokemon on Nintendo DS 'Zamzee' webpage

Figure 1J -  Participants reactions to  the Zamzee & Pokemon

> Players really enjoyed the concept behind Zamzee and Pokemon tha t are 

both Two-Stage based.

> Creating an exer/game in which a character/hero evolves seemed engaging to  

both genders.

> Being able to  share a performance around PA (e.g. on a social network) is a 

way to  seek fo r advice and support to  develop motivation.

l.B .1.2 The Device Measuring PA

Insights about what the device measuring players' PA should be were gained through 

tw o  activities: criticising existing pedometers (Figure IK) and creating the ir own device 

could be (Figure 1L).
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Yeaaah it's funky w ith 

different patterns, and 
designs - i t ’s more 

cool, not just red and 
white (boring)"

0  0  4
Pokewalker' pedometer

M\SOP0«i-
Zamzee’ pedometer

L IF E /

LIFESTYLE

UCE2 W1 - Introduction

Figure IK  -  Criticising the given examples

> Device should be graphically attractive (e.g. flashy colours), simple (e.g. no 

buttons), affordable, and compatible w ith the end-users lifestyle (technology 

and look/feel).

> Visual representation of PA levels was mentioned which raised more 

questions about the best way to  visualise it.
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> A device tha t is incorporated into daily accessories (e.g. watch) seemed an 

attractive way to  increase its acceptability among these people yet it must be 

compatible w ith the ir lifestyle (e.g. cannot use phones at school).

Virtual versus real world rewards were also discussed based on 'Zamzee7 which offers 

tw o  types o f rewards players can choose from : virtual rewards to  buy accessories to  

customise the ir avatar or real-world rewards (i.e. charity vouchers, 'angry bird' 

slippers, Xbox...). Real world rewards were appreciated, especially fo r girls, although it 

is d ifficu lt to  im plem ent them for cost issues.

l.B .2 Workshop 2

A mixed-gender group played Top Trumps® during the whole W orkshop 2, confirm ing 

the idea tha t emerged in UCE1 positing it is an attractive game. Out o f the three 

versions o f Top Trumps presented to  the participants, boys chose the 'Superheroes' 

version, girls the 'Baby Animals', and 'Wonders o f the W orld ' when both genders 

played together.

c ° U l d  j u s f

L IF E /

LIFESTYLE

Figure 1L -  'Imagine what the device could be' activity

l.B .1.3 Types o f Rewards
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> The rest o f the group (two girls and a boy) spent most o f the session playing 

Pokemon, suggesting fantasy world featuring monsters and cute creatures w ith  

life /death scenarios might be a theme attracting both girls and boys. Giving life 

to  characters/avatars was identified as potentia lly engaging in UCE1.

> Participants highlighted tha t cards should be customisable and should have a 

higher variation in scores.

l.B .3 Workshop 3

l.B .3.1 Pedometers vs. Heart Rate Monitors

Heart rate monitors were introduced in Workshop 1 but it is in Workshop 3 tha t 

participants experienced them w ith the ACTIVIO system/game. By Workshop 3, tw o  

weeks had passed during which participants experienced the pedom eter given at the 

start. This allowed participants to  compare the tw o  types o f devices and are reported 

in Figure IN  and 10.

'What Hike
la9e & Health 
,e extra coins i 
S ^n the  ma

is the^S. 
Points with

UCE2 W2 - Card Games

Figure 1M -  Combining Cute Creatures and Monsters
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"It doesn't 
record properly 
the number of 
\  steps!" ) U F E /

“ fbstyle

They are^ 
not very 
attractive'

Figure IN  -  Pedometers Feedbacks

> Pedometers were generally found not functional (e.g. falling down, buttons 

m ight be accidentally pressed), not visually appealing, and not fair, however 

the ir size seemed to  be convenient.

Experience
a b o u t  H e a r t 

R ate  M o n ito rs

ca °Vo an
They were I 

easy to wear 
9 0  nna

better beeau:

r /  /

"They
tingle'

"It is comfy 
a n d  you can't 

feel it" .

Py ° Z lwould« m
y u are weird /f 

^ ° uld be hidden-

Figure 10 -  Heart Rate Monitors Feedbacks

> Heart rate monitors were found to  prom ote fairness, to  be adjustable and 

discreet even though not always com fortable to  wear or attractive. However 

some found it could be stigmatising and would fear the look o f o ther pupils if 

having to  wear this all day long however being able to  hide it was appreciated.
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l.B .3.2 PA Challenges to  Explore 'Gaming into PA'

In Workshop 3, a card game was created where players had to  draw a 'PA Challenge' 

card (see the d iffe rent types o f challenges in Figure IP) to  execute using the ACTIVIO 

system.

PA Challenges Cards Time Metric
-Star Jumps (25 pts) -For 10 sec (xl)
-Push Ups (20 pts) -For 30 sec (x2)
-Sprint (15 pts) -For lm in (x3)
-Abdominals (10 pts)
-Jump on one foot (5 pts)

Low Chance Cards High Chance Cards
-50/50: Choose a player to split the challenge in -Change of challenge but keep the scoring system
half & get the full amount of points of the original activity
-Extra 30 seconds on the time limit -Pick up another challenge
-Challenge not accepted -Gamble Time

Gamble Dice 4 = Win 100 points
1 = Lose your hand 5 = Reduce half the points cumulated of a
2 = Triple points for next challenge player of your choice during his next challenge
3 = Lose 100 points 6 = Exit & lose the points used to gamble

Figure IP -  Rules o f the invented card game to  be played w ith the ACTIVIO system

> Rules: There are three d iffe rent types of cards ('Challenge', 'Low Chance', 

'High Chance'). Players draw a 'challenge' card they must execute fo r as long as 

they can (up to  1 min) to  accumulate a maximum o f points. Points are a 

combination o f the d ifficu lty o f the challenge by the tim e they managed to  do it 

for; the w inner is the one accumulating the most points.

By the end o f the session participants wanted to  keep playing the game and gave 

positive feedbacks about the ACTIVIO experience (through discussion, questionnaires 

and rating cards).
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"N°  I d o n 't  i 

wanna do 
sit-uPs,/don't 

► M e  th e m " g

/  it's  cha lleng  

competitive'

Figure IQ  -  Group peer pressure to  prom ote PA

> Real tim e feedback when using the ACTIVIO system was reported and 

observed being a real incentive fo r this population who were focused onto 

the ir own performance rather than the one o f the ir peers.
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l.B .4 Workshop 4

l ° r 2inve^ da
Snak^ &  Ladders' 
'ype<* Same

t>oard to reach the

Figure 1R -  The tw o board games created by the tw o  groups of participants in

Workshop 4
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> The board games participants created allowed gaining insights about the type of 

games participants were into as well as creating stimuli about how to  bring PA into 

gaming and how tokens can be used to  shorten the length o f the games.

l.B .4.1 Exploring 'PA into Gaming'

rs. rA >mo I 
^'HQ'when 
laying the
tUal games 
a[ d and/or 
board)

s0i°areS 

to P'ck 1

W players c

r o0'a/7ivh( 
fu"y COn
thepAch
assi9ned

2 iy en earn

CxjrJ ,
Cxjô

Figure IS -  Bringing 'PA into Gaming' in tw o  ways

> In the 'M onopoly' version o f the game, doing PA has a positive connotation 

since players can do PA to  get out o f jail. Whereas in the o ther game PA is seen 

as a penalty since players have to do PA when landing on a 'Booby Trap' 

square.

> Yet in both games, PA takes the shape o f challenges delivered through picking 

up cards.

l.B .4.2 Insights: W hat in Board Games M ight A ttract and/or Engage

Generally speaking, games should be com petitive (e.g. chasing other players), simple, 

and fast to  play, suggesting 'Boost Up!' board game, which has a start and finish 

points, may be engaging. Yet clear graphics and readability o f squares m atter, which

can be emphasized by adding colours, text, icons or 3D, a highly rated feature.
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Uncertainty o f winning, which was identified as an engaging feature in the literature 

review was illustrated through 3D: in Mouse Trap, one aspect described by the 

participants as engaging is to  not know whether the trap is going to  work.

l.B .4.3 Tokens w ith Lives

Each rubber hand has 
three fingers raised and 
each finger raised corre
sponds to a player's life. 
When players get 'beaten 
up’ or want to get out of 
jail quicker, they lose a 
finger/live. After 3 lives, 

the player’s dead.

Figure IT -T o k e n  on the Monopoly's version

> To shorten the length o f tim e on the Monopoly version created by Group 1 

where players go in round (i.e. a game can last a long tim e), participants 

introduced three lives per player, simulated by the fingers on the rubber hand.
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l .C  D R E 3 : I t e r a t iv e  Te s t in g  &  P r o t o t y p in g

To develop fu rthe r 'Boost Up!' V2 card and board games, a series o f iterative testing 

and prototyp ing led away from  the end-users was conducted based on the V3 concept. 

Physical prototypes of the currency dispenser (presented in 5.3.4.2) were built to  start 

playing the games. At tha t time, the 'Boost Up!' idea was tha t players were given an 

amount o f a unique currency that each player would break down among the three 

features o f the ir character ('Attack', 'Defence', 'Energy') according to  the strategy they 

wanted to  adopt. The designer/researcher simulated the players' PA levels to  award 

the currency and gave amounts w ith  high variations to  test the uncertainty of winning. 

This was a way to  represent better the whole spectrum of individuals playing 'Boost 

Up!', w ith players being quite active (w ith a big amount o f currency) or not really 

active (w ith a low am ount o f currency). Hence the amount given per player varied a lo t 

and was attribu ted to  players randomly, which was consistent w ith all the iterative 

tests to  come.

p ,W * nce Q
sta,te 6 P'aV>"9

the garne

Figure 1U -  Graphic exploration fo r the characters to  create (through the main

currency)

> The main currency was used to  create a player's character's features and 

replaced the character cards used fo r V2. This was a permanent currency tha t
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illustrated the ideas o f creating avatars as well as customisation to  promote 

appropriation o f the game.

Figure IV  -  Graphic exploration fo r the tw o  tem porary boosters per player (second

currency)

> The second currency was given through tw o boosters tha t were used fo r one 

turn only. Both boosters were also used for a lim ited number o f times: it was 

defined tha t Booster 1 can be used only tw ice and Booster 2 five times. To 

simulate the used/non-used boosters, pegs were inserted at the top o f the 

boosters. Hence there were only tw o  pegs fo r Booster 1 and five fo r Booster 2.

l .C .l  Iterative Tests : Currency & Card Game Development

This section presents the development o f the card game in parallel to  the currency 

dispenser since the firs t informed the design o f the second.

l.C .1.1 The Card Game Concept

Even though the card game's rules were not decided, the concept was clearly defined 

(as presented in 'Evolution' in 1.A.3): PA gives a currency tha t increases the value of 

the character cards' features. The aim of the Boost Up!™ themed card remained the 

same as the existing Top Trumps®: winning all the cards o f the game.
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Boost Up!™ themed card starts exactly in the same way as Top Trumps®: all the 

character cards are distributed to  the players who place them on a pile in fro n t of 

them. Players then pick up the firs t card on the top o f the ir character cards pile that 

remains hidden from  other players. Then the player starting the game (most active) 

calls a feature thought to  be the highest (going from  1-10) since the highest value of 

the called feature among the character card o f all the players wins the cards fo r this 

round. However once a feature is called, this is when Boost Up!™ them ed card starts 

differing: players can use the currency earned through the am ount o f PA done to 

increase the value of the ir character card's feature they hold in hands to  increase 

chances of w inning the cards fo r the round. Therefore each player has an opportun ity  

to  'be t' and this is what the tests around the d ifferent scenarios described in 5.4.1.1 

aimed at defining.

l.C .1.2 Testing the Currency 

o First Test

To increase the character cards' features, players used the prototypes presented in 

Figures 1U and IV . The main currency is a permanent booster applied at all tim e to  any 

character cards picked by a player whereas the tw o  boosters are valid fo r one round 

only (and only one booster can be used per round). Each player receives 3 sets o f 

figures at the start of a game (one fo r the permanent currency and one fo r each 

booster) tha t each had to  be broken down in to three (for the 'Attack', 'Defence', and 

'Energy') according to  the player's choice or strategy they wanted to  adopt. The person 

w ith  the highest numbers o f the three sets o f figures accumulated (most active) starts 

the game by calling a feature and decides whether it is w orth  spending an extra 

booster to  increase the feature o f the character card picked. Let's take an example:
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A ®0°ster2 aft 

b"eUSeofone
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Figure 1W -  Player 1 using the permanent and a tem porary booster to  increase his

character's feature

> Player 1 received 18 points credit fo r the main currency tha t was broken 

down as fo llow : Attack=9 /  Defence=5 /  Energy=4. That player received 12 for 

Booster 1 (6/2/4), and 20 fo r Booster 2 (10/5/5). This player's strategy is 

around the 'A ttack': therefore if the 'A ttack' feature is called, this player is 

likely to  win the round except if he picks up a character card w ith  a very low 

'A ttack' feature, in which case he can pass his turn.

> Player 1 starts the game by picking up the character card and then works out 

what is the highest feature, which fo r 'Iron Eagle' is e ither Attack or Defence 

(both o f 8). Since his permanent booster has a strong Attack (9) and a weaker 

Defence (5), he decides to  call 'A ttack'. He then chooses w hether to  use one of 

the tw o  boosters to  increase tha t feature fo r tha t round but he does not have 

to. Since other players have a permanent booster lower than his, he does not 

really need to  use a booster to  increase the Attack value. However 'Iron Eagle'
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is a pretty good card and he wants to  secure the win o f this card. He w ill hence 

burn one of his Booster 2 which has an Attack of 10, bringing the overall Attack 

to  27 (8+9+10 = character card + main currency + Booster 2).

Then it is the round of the second player (on the le ft o f player 1).

> Since player 2's character card 'Zen Master' has an Attack o f 1 and his 

permanent booster is o f 3 only fo r tha t feature, he has little  chances to  win 

against 27 and passes his turn despite not knowing the value o f player l 's  

character. However although he decided not to  increase the Zen Master's 

Attack, he is still in the game and the character card picked has to  be revealed 

at the end o f a round.

Once all players have played (i.e. decided to  'bet' or not), all players reveal the ir card. 

The w inner o f tha t round is the one w ith the highest called feature (here 'A ttack') and 

wins all the character cards played in tha t run (even those who passed the ir turn) and 

put them  back under his/her pile. All the players then pick the next character card on 

the top of the ir pile and the w inner o f the previous round chooses a feature to  call (it 

can be the same one from  one round to  another).

During this game testing session feedback included that:

1. There were too many components to  play w ith (three devices fo r the currency 

plus the character cards.

Figure IX  -  Player 2 passes his turn
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2. A permanent currency combined w ith tw o tem porary boosters tha t each has a 

figure fo r each feature was complex and sometimes confusing.

There was generally a need to  simplify the way the currency is given and reduce the 

number of components to  facilitate understanding and play.

o Second Test

Both 
currencies (with 

th e  tw o
boosters) are ail

g a th e re d  in to

one dispenser

Figure 1Y -  The currency dispenser gathering permanent and tem porary currencies

> Another prototype o f the currency dispenser was developed, gathering the 

main and secondary currencies into one device while still exploring the graphic 

to  facilitate reading and play.

Another test was undertaken w ith  these prototypes of the currency dispenser and was 

played w ith the same rules described previously. Players hence were again a ttribu ted  

w ith  three numbers although only the permanent currency was broken down into
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three figures fo r each feature. The amount awarded to  the boosters went from  0 to  10 

and could be applied to  any feature played.

Figure 1Z -  The currency dispenser & the use of a Booster 1

> The main currency was broken down w ith counters.

> The boosters consisted in tw o  numbers w ritten  on a sticker (Booster 1 in 

green and Booster 2 in Purple). Every tim e a player uses a booster he/she 

presses a peg of the booster in question.

Simplifying the boosters was much better however some complexity and confusion 

remained. The way the currency was awarded should:

1. Inform better: it was asked w hy/how  the main currency and the boosters are 

based upon MVPA averages.

Boosting the 
feature wanted 

of +5 to 
increase it for a 

round
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2. Be simpler: it was not understood how players would break down appropriately 

the main currency to  decide which figure to  choose for which feature (i.e. need 

to  see other players' break down first).

3. Be fairer: even though the boosters were not mistaken anymore due to  a 

sim plification of the numbers, the combination o f permanent booster applied 

every round w ith the tem porary ones did not leave much chance fo r those w ith 

the least currency to  win. More uncertainty o f w inning was needed.

This feedback suggested tha t breaking down the main currency to  create the 

character's features was confusing. Therefore there was a need to  generate a currency 

fo r each feature more appropriately, which resulted in the creation o f a fram ew ork to 

convert an intensity o f PA into a given feature. Furthermore, a mix o f perm anent and 

tem porary boosters being complex and confusing to  use, it was realised all the 

currency generated fo r tha t game had to  be spent/burnt. This was a way to  contrast 

w ith  the board game since Boost Up!™ themed card would therefore be quick, fast 

and playable anywhere (e.g. have one or more game in the morning break at school). 

Finally, the second currency (so far the tem porary boosters) did not seem to  prom ote 

enough uncertainty o f winning and other game components were hence explored.

l.C .1.3 Tests around a Common Second Currency

o Using the Board Game Chance Cards

Avoiding confusion was also explored by giving players cards as a second currency. 

Since UCE2 revealed tha t a currency common across games was appreciated by the 

participants (w ith the character cards at the time), more exploration around the 

common currency took place. Since the game play o f the board game was more 

developed, the chance cards were borrowed and applied to  the card game to  see if 

uncertainty o f w inning could be increased and how.
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Figure 1AA -  Adapting chance cards o f board game V2 to play the card game

> The tests started by using chance cards from  both categories (see 5.2.2.3), 

which were adapted to  the card game play by w riting over the new meaning of 

the card. For instance, the 'Freeze' card was not used to  miss a player's turn  

but to  avoid opponents boosting the ir character card's features. The 'Galactic 

Attack' card made a player lose -5 on any feature fo r one turn  instead o f 

sending all players back 20 squares...

> Inserting all the chance cards created conflict in the card game play. Yet 

chance cards from  the second category seemed to  create an interesting 

dynamic around the game play. This was mainly due to  the fact tha t the firs t 

category o f chance cards implied actions tha t affected opponents. Flowever the 

cards belonging to  the second category, which consisted o f boosting one's 

feature (+10 Attack, +10 Defence, +25 Energy) seemed to  work better since 

the ir action remained personal w ithou t interfering w ith  another player's card.

o Using Chance Cards from  the Second Category Only

This idea o f having cards affecting one's feature only was explored fu rthe r and new 

cards were created. Since players use these cards fo r the ir own good they shall only be 

positive to  the players. This is how the idea of bonus cards came up as a second 

currency on top of the main currency. Flence the chance cards' were renamed 'bonus 

cards'.
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Double the value of a coin * !} Attack, pohmr.c Ei'Wtty

Figure 1AB -  More tests took place w ith the new 'bonus cards'

> The tests tha t took place w ith these new bonus cards led to  a much more 

flu id game play, w ith  no conflicts between the cards and the players' action. 

However there was still a need to  increase the uncertainty o f w inning since the 

tests showed tha t players w ith a large amount o f currency at the start were 

winning too  often.

l.C .1.4 Betting the Currency: Hidden vs. Visible

One way to  increase the uncertainty o f w inning was to  hide the game currency, or part 

o f it. Various tests therefore took place to  explore whether the main currency 

(counters) and/or the secondary currency (bonus cards) should be hidden too.

p,*yers bet 
amount

o fco°nter(s)
Wanted

Figure 1AC -  The process o f 'be tting ' (w ith counters and/or cards)

> It appeared the game play was more interesting and uncertain when players 

hid both currencies (counters and cards). A mix between Poker and Top 

Trumps® emerged, where players boost the character card's feature by 

choosing counters (main currency) and/or a bonus card (second currency).
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> Therefore players pick up the top card on the character cards pile and do not 

show it to  other players. Then the player starting calls the feature thought to  be 

the strongest value and decides whether to  boost the called feature. Once the 

(hidden) 'be t' is done it is player 2's turn.

Combining counters and cards allowed developing an interesting and uncertain game 

play, since the cards can lead to  high variations in the amount 'be t' tha t is unknown to  

other players. This allows players to  adopt many strategies and to  'b lu ff' and it is 

therefore through the combination o f luck (i.e. not knowing the value o f a character 

card or the bet) and strategy (i.e. judging to  boost or not in Stage 2 but also in Stage 1 

since the currency is given according to  one's levels o f PA) tha t uncertainty o f w inning 

was enhanced in the card game.

l.C .1.5 Tests to  Adjust the Game Play

The latest tests o f the card game rules showed an engaging game play, enhanced by 

making a few  adjustments at d iffe rent levels.

o A Limit w hen 'B e tting '

To give more chances to  the players w ith less currency winning a round (and 

potentia lly a game) it was realised it was im portant to  lim it the am ount bet. The 'be t' 

was fixed to  a maximum of three counters tha t can be combined w ith  maximum one 

bonus card. In addition, the bonus card should not boost a character's feature more 

than +5 to  balance w ith the number o f counters allowed.

o Adjusting the Character Cards' Values

It was also realised there should be more extremes among the values o f the character 

cards w ith better/stronger bonus cards and w orst/weaker ones.
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Character (x26) Attack Defence Energy

Sabotage 8 3 2
Meteorite 7 5 9
Mars Lighting 9 1 6
Ninja Robot 7 5 4
Guerrilla Machine 3 6 5
Super Spy 4 4 1
Zen Master 1 9 10
Colonel Criminal 6 4 3
Pharaoh Mummy 9 7 3
Fragmentation Knife 5 7 6
Dark Ship 8 5 5
Shuriken 6 3 5
Supernova 8 8 4
Black Hole 3 6 10
Nasty Netty 2 6 7
Space Tornado 5 8 8
Spiky Nebula 4 9 6
Green Yeti 5 2 2
Acid Lizard 2 1 3
Radioactive 6 8 7
Electric Spider 2 2 1
Iron Eagle 10 9 9
Frost Dragon 10 10 8
Evil Knight 7 10 7
Magic Rocket 4 7 8
Poison Gas 9 3 6

> 5 (5= Average) 14 times 14 times 14 times

Total 150 148 145

Figure 1AD -  The character cards' values

> All the values of the character cards were gathered in a table to  compare and 

create more extremes in the cards.

> W hite boxes correspond to  the cards tha t are below the average (of 5) and 

the green ones to  the cards above, which include the best cards o f the game (in 

yellow).

o Graphic Readability

Even if the 'Ninjas' graphic was appreciated by adults, the readability o f the character 

cards could be improved. For instance the Attack, Defence and Energy fon t on the 

character cards needed to  relate more to  the currency dispenser to  avoid mistakes 

when betting (i.e. choosing the right counters in relation to  the called feature should 

be facilitated by the visuals).
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l.C .1.6 Test in a Family

An extra test took place w ith  a fam ily as a way to  get informal feedback w ith  players o f 

an age similar to  the fu tu re  end-users as it had never been played by this age group. A 

pack was given to  a fam ily o f parents w ith tw o  children.

Findings:
> The boys loved  the

(and  graphics)
> 't /s  unsure h o w

e n c o U h e c a r d ^ m e

> T h l c T d t o d o P A  > The Fitbits w ere an
incentive to  do  PA

" \  am  gonna  g e t
m 0 re steps th a n

y o u 1.” _

Figure 1AE -  The pack given to  a fam ily fo r informal testing

> The pack contained four pedometers, four currency dispensers (used to  insert 

the counters only -  no use o f the boosters/pegs), the main currency (counters), 

a set o f character cards, and a set o f bonus cards w ith  the ir meaning.

> The experience engaged especially the boys rather than the whole fam ily. The 

pedometers were very engaging: the boys wanted to  beat each other on the 

raw numbers displayed on the screen of the pedometer. They even w ent ou t in 

the rain to  play football because they did not have enough MPA fo r tha t day. 

Even if MPA was a way to  earn currency fo r playing the game, it was reported 

tha t the pedometer seemed more engaging than the actual card game.

Page | 279



a.u L.onien i | a . i  Design Development | a .2  Kenecuve Narrative | a.s Kuies V2 | a .4  Kuies V4
A.5 Com paring 'Boost U p !' Versions | A.6 Q uestionnaires | A.7 Consent Forms | A .8 W ho Is Involved

1.C.2 Iterative Tests: Currency & Board Game Development

The board game rules and the flu id ity  o f its play were quite developed after UCE2. The 

game testing sessions fo r the board game started when exploring the common 

currency, and they were led alternately w ith  the card game. Even though UCE2 gave 

guidance regarding the modifications to  the board game, V2 prototype was used again 

in these tests. These iterative tests, which always ensure prom oting uncertainty o f 

w inning so tha t the least active players (w ith low currency) can still have chances to  

w in the game, consisted of:

o Developing a currency common to  the board and card games

o Bringing'PA into gaming'

o Creating engaging visuals/themes

These points are developed in more details below.

l.C .2.1 Setting the Common Currency

Unlike the card game, the main currency is not burnt but permanent (i.e. it defines one 

character/player's features fo r the whole game and cannot be affected). Hence this 

idea relates directly to  the V I concept since players do PA to  create the ir own 

character's features to  play w ith it on the board game.

Following the exploration o f the common currency done when testing the card game 

(see 5.3.4.1), bonus cards were created as a second currency (to replace the tem porary 

boosters). These bonus cards, which allow affecting one's character's feature, came 

from  tests done w ith the second category o f the chance cards.

Although all the chance cards were originally mixed in the board game (see 5.2.2.3), 

keeping both categories o f chance cards separate was applied to  the board game. As 

w ith  the card game, the second category chance cards (Attack +10; Defence +10; 

Energy +25) were used as bonus cards, and this is why the value of the 'Energy' card 

was dropped to  +10 to  create more consistency when betting in the card game.
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Bringing PA into gaming was explored in UCE2 through the 'PA squares' created on the 

board game (see 5.2.2.3). Since all the players enjoyed taking a challenge (see 5.2.3.2), 

it seemed worth  exploring this idea fu rthe r when developing the games.

Figure 1AF -  Exploring the purpose and im plem entation of PA into gaming

> Like in V2, PA challenges remained optional in case players w ith  low levels of 

self-efficacy may be reticent to  do PA in fron t o f other players.

> In this version, PA challenges (e.g. Push-Ups, Pull ups...) were used again to 

simulate a change of level however in this case players com pleting the 

challenges w ith success were rewarded w ith a tem porary booster used to 

increase the ir character's features.

> For instance when a player lands on square 20 or passes it, he/she can choose 

to  do a PA challenge but does not have to  (a player being on square 19 cannot 

take the challenge yet). To do so, the player in question picks up a card among 

the 'PA challenges' cards and executes what is w ritten  on the card (e.g. 'You

l.C .2.2 Testing 'PA into Gaming'

should be 
optional

Sources can be
used differently

(damage /  construct) 
to increase strategy 
and can be used as
trade-offs (Bjork &

opaienen, 2005)

PA
Challenges •% 
should be /  
optional
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have 30 seconds to  do as many star-jumps as you can'). When players 

successfully execute a challenge the 'PA challenge' card is earned, enabling 

them  to  increase any feature o f the ir character fo r one turn  only (e.g. +5 to  

attack or defend against opponent's attacks). Hence these 'PA Challenges' 

cards come in addition to  the bonus cards.

•  Giving More Choice in the Type o f Challenge

Figure 1AG -  D ifferent types of 'Health Challenges'
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> PA challenges were appreciated when tested among designers, however a 

colleague in the group reported some girls might not feel com fortable doing 

this type o f rather strength-based challenges and suggested doing juggling 

instead. Hence a skill-based category o f challenges were added, which offered 

more choices and which m ight be an incentive to  take a challenge and get 

moving.

> To fu rthe r encourage players taking challenges, a card rewarding them  for 

taking a challenge but which did not ask to  execute any challenges at all (i.e. 

only 'congratulations for taking a challenge') was created in both categories.

> The idea between creating another category was to  o ffe r challenges w ith  

d iffe rent levels o f intensities yet they should be rewarded accordingly. Hence 

there was a need to  adjust the intensity o f the challenge created w ith  the value 

of the reward (e.g. 'jum p on one foo t' should belong to  the skill-based 

category).

> Adding ways to  increase one's character's features w ith in  the game may offer 

more tactics but also may increase the uncertainty o f winning.

• Giving More Opportunities to  Do PA

H ls Promoted ac 
an alternative to th

maP traps; instead o f
going back o f  a 

certain numbers o f

l P r"â ir 0Un„

•e added»
moreoPP0'
,on\t\esfo<

eTStoW*e
cha"e°Pe

Figure 1AH -  Another way to  im plem ent PA into gaming
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> In addition to  the tw o  'PA squares' created fo r V2 (squares 20 & 60), tw o  

more squares were added (50 & 90) yet they all remained optional. Originally 

the levels were a way to define the zones (see 5.2.3.2). However adding 'PA 

squares' increased the number o f levels which no longer corresponded to  the 

number o f zones.

> The other way created by the participants to prom ote PA into gaming was 

through landing on a specific square. This idea was combined w ith  the map 

traps placed across the board: hence 'spinning around' became an alternative 

to  avoid some of these traps (e.g. on square 96 players choose to  go back 35 

squares or to  'spin around' fo r 20 seconds). This PA m ight not be o f a high 

intensity, yet it is a way to  get the players moving while having fun, which 

tackles sedentary behaviour.

> These forms of PA into gaming allow boosting players' character's features 

and/or avoiding map traps. They therefore convey the idea tha t PA is beneficial 

by showing a positive result fo r undertaking them, and is part o f what defined a 

blending experience (see 2.6.2). Since they affect the character or player's 

health, those 'PA challenge' cards were renamed 'Health' cards and PA squares 

'Health' squares.

Based on these modifications, more tests were undertaken, revealing the game was 

fun to  play w ith  chances fo r players w ith a lower currency to  win. However there was a 

need to  balance the rewards by adjusting the values o f the health cards in comparison 

to  the amount given through the main currency to  each player. Furthermore, there 

was confusion about the rules fo r attacking opponents (e.g. w h ich /how  many cards 

can be used) since there were then d ifferent cards to  play w ith : health challenges, 

bonus, and chance cards. The game play involved 3 to  6 players and lasted from  20 to  

50 minutes.

Page | 284



M .u ^ u ru tr r ii | m .± L/fcjbign u e v tM u p rn e ru  | m.z r\tMit?Luvt; iM d iiduve | h .d  r\uieb v z  | m .h r\uieb vh-

A.5 Com paring 'Boost U p !' Versions | A.6 Q uestionnaires | A .7 Consent Forms | A.8 W ho Is Involved

l.C .2.3 Theme & Graphic o f the Board

UCE2 - Engaging graphic of board game

' * 1  ^  I I V  f  /
\ & sJ ^ tJ L /

WTtifcf.. «\ 
tKWn: r

‘ - S K S -encedbv rh flu‘
the charter °n? fandofth ds

a lnuStVn9l

Figure 1AI -  New graphic o f the board game inspired by the ones identified

as engaging in UCE2

> A game featuring a landscape w ith  land and rivers seemed to  a ttract both 

genders in UCE2 and was therefore used as a basis fo r creating the final graphic 

of the board game.

> The V2 character cards graphic were also found attractive to  both genders in 

UCE2 and were hence inserted into the story taking place through the squares 

on the board (e.g. use of the yeti tha t looks rather scary to  illustrate the square 

'lose a chance card'). This was also a way to  enhance the common aspects set
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throughout the games played in 'Boost Up!' (i.e. not only a common currency 

but also common graphic).

> To enhance the 3D when changing level, the landscape and its graphic 

evolved from  one level to  another, starting on the beach and finishing in space.

1.C.3 Converting PA into Games Currency

This section presents the theoretical background tha t influenced the creation o f the 

main and second currency.

l.C .3.1 Generating a Main Currency

In the second test o f the card game, questions were raised about w hy/how  the 

currency was based upon MVPA averages. Those tests showed the game worked 

better w ith  a main currency split in three distinct strands (Attack, Defence, Energy), 

and where players do not have to  break it down. Yet there was a need to  justify  the 

way those sub-currencies were awarded, which was informed by the health reports. 

This led to  the creation o f a fram ework:
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Figure 1AJ -  Framework fo r converting PA into games' sub-currencies (for the main

currency only)

> PA should be promoted on a daily basis and should be part o f a lifestyle, 

which varies through people's lives (DH, 2011). The importance o f prom oting 

PA through a lifestyle to  prevent obesity was echoed by Lieberman (2013).

> Since 'Boost Up!' aims to im plem ent the health recommendations, prom oting 

PA as part o f a daily lifestyle is crucial. This implies tha t the d iffe rent intensities 

undertaken w ith in  a player's day should be taken into account to  generate a 

currency.
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> Aznar-Lain & W ebster (2012) reported tha t the PA to  promote should be a 

combination o f factors follow ing the F.I.T.T. principle which stands fo r 

Frequency (how often), Intensity (how hard), Time (how long), Type (e.g. 

running, swimming). According to  the Start Active, Stay Active report (DH, 

2011) there are tw o  distinct behaviours to  promote: physically active and non- 

sedentary behaviours (as explained in 2.1.3).

> We saw in 2.6.3 tha t one aspect to  provide a blending experience is to  inform  

or raise awareness about one's behaviour.

> The health recommendations about the various intensities o f PA to  prom ote 

(MPA, VPA, and non-sedentary) seemed to  f it  nicely w ith the three strands of 

currency: VPA is a way to  build the Attack o f one's character (increasing the 

heart activity is synonymous o f having a powerful heart); MPA to  build the 

Defence; Non-Sedentary behaviour to  build the Energy (someone always 

standing up and/or moving out and about spends energy). Therefore to  have a 

strong Attack, players must do PA in a vigorous way. The more moderate PA 

undertaken, the bigger the Defence o f the character w ill be. Finally the less 

tim e spent sedentary/sat, the more Energy tha t character w ill get.

> Hence every day players can find out what the ir intensities o f PA are (from 

sedentary to  VPA), which raises awareness o f the ir behaviour and builds 

towards providing a blending experience. Besides, since each strand o f the 

main currency is associated w ith  a feature o f a character, this la tte r can be seen 

as a form  o f avatar representing how active a player is, which illustrates the 

idea of appropriation identified in UCE1 as engaging. Furthermore, since the 

currency is awarded on a daily basis and tha t it is likely tha t players' PA levels 

change from  one day to  another, players' currency w ill change every day, which 

is a way to  bring novelty to  the games as well as to  develop strategy and tactics 

from  Stage 1 (e.g. doing a lo t o f VPA to  surprise other players w ith  a strong 

attack). Finally, since this fram ework of converting PA into games currency is 

individual, PA goals can be tailored to  the individual to  maintain m otivation 

through setting goals tha t are achievable.
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l.C .3.2 Generating a Second Currency

Since this system o f rewarding currency is tailored to  individuals and hence allows 

setting achievable goals, it was thought tha t the most active players would be 

disadvantaged. Therefore a fa irer system (crucial feature fo r the participants in UCE2) 

needed to  be created to  somehow reward the most active players. Besides, 'Boost Up!' 

looks at prom oting the health recommendations set in 2.1.3. This led to  the idea of 

bonus cards mentioned earlier in this chapter.

, ce s " '  ’

A*

2 ways developed: 
> through the main 

currency 
(permanent)

> throught the 
temporary boosters 

(= Bonus cards)

Gd,
'°drp

c a ’ d  rec o m m en d ed

0 ,a d 'e  LEVELS

BONUS C ARPS

StimesaWeeL 
VPA vs •  o»y

atthtecocn
ndat'o0S

60 min a day 
MVPA

c £ 7

’oie
RECOMMENDED
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3 times a Week 
VPA

60 min a day 
MVPA

Frequency 
MVPA = Every 

day

ALL Recom
mendations

d e f e n c e

Frequency
MVPA = Every

Iday over a
week

a l l  Recom-

SWITCH’ 

‘2 ROUNDS

Figure 1AK -  Earning currencies and bonus cards in 'Boost Up!'

> Players in 'Boost Up!' can earn four bonus cards when meeting the 

recommended levels:
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o No recommendations were found about the amount o f VPA to  do, only 

tha t it should be done at least three times a week; therefore a first 

bonus card was given when VPA was done three times a week.

o When players reach the 60 minutes o f MVPA recommended, another 

bonus card was earned.

o The notion o f regularity being im portant, if players maintained 

regularity in the ir MVPA levels from  one day to  another (or one week to  

another) they earned a th ird  bonus card.

o When meeting all the recommendations, players were given an extra 

card, the 'Joker', allowing them to  use it as any o f the bonus cards 

presented previously.

> The bonus cards become a way to  increase players' chances o f w inning the 

games. This m ight be another way to  provide a blending experience since it 

m ight allow players to  be more conscious about PA, and turn the health 

recommendations into a goal. However the right balance needs to  be found to  

ensure uncertainty o f w inning so tha t the least active players, who m ight have 

the same amount o f counters but few er or no bonus cards, still have chances to  

win a game.

1.C.4 Storing the Currency

W ithin the resources o f this research (time and budget), it was not possible to  develop 

the game to  a point where the 'credit card' system and the 'in teractive kiosk' to  

w ithdraw  the currency would actually work (as presented in V3 in 5.3.3.2). Therefore 

evaluating 'Boost Up!' w ith end-users will not be supported by any technology except 

from  the device measuring the PA levels.

l.C .4.1 Design Exploration

A range o f concepts around the currency dispenser was brainstormed as the 

fram ework converting PA into games currency along w ith  the games play and rules 

were being developed.
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Figure 1AL -  Exploration around the currency dispenser
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l.C.4.2 Setting a 'Boost Up!' Evaluation w ith  End-users

Hoiv are you c 

°  avoid cheati

DR3 - Test Card Game 
with Designers

Figure 1AM -  Questions about the im plem entation o f the games during the latest tests

> Since there was no 'interactive kiosk' to  w ithdraw  the currency, the 

designer/researcher would be the banker to  award the daily currency.

> Since the currency is physical and not digital, a system had to  be found to  

avoid cheating once participants are awarded the ir currency fo r the day.

In order to  evaluate 'Boost Up!' appropriately, each player has to  carry around the 

currency dispenser, which should contain:

o The main currency (counters) compatible especially w ith the play o f the card 

game, which consists o f hiding the currency before revealing it and 'burn ing ' it.

o The second currency tha t is earned when meeting health recommendations (up 

to  four cards).

o The 'Boost Up!' themed card game (character cards) to  prom ote pervasive play 

(anywhere/anytime).
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Players take this box w ith them 
throughout the day (and at 
home on evenings) to play 

both games (card & board). The 
card game (character cards) as 
well as the bonus crads earned 
when meeting health recom

mendations are actually 
inserted in the box = earned by 

the players for the day

Figure IAN -  The currency dispenser rapid-prototyped
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> The design o f the currency dispenser was based on the game play o f the card 

game since the board game used a main currency tha t was permanent and 

revealed to  other players. Conversely the card game used a main currency tha t 

remained hidden. Therefore the currency dispenser had to  store all the 

currency (up to  10 beads per strand), reveal the 'bet' to  o ther players, and 

'burn ' the currency.

• Concept Suitable: Players Must Be Able to  Carry the ir Currencies

> The prototype contained tw o layers o f 'storage'. The firs t layer was used to  

store the bonus cards (in yellow in Figure IAN) given fo r the day as well as 

'Boost Up!' themed card game (i.e. character cards). The card game was given 

to  the players as it aimed to  be played everywhere, at anytime (e.g. during 

morning break). Flence each player had to  receive one deck of themed cards.

> The second layer o f the dispenser was used to  store the main currency w ith 

the three strands of the main currency (Attack, Defence, Energy) which turned 

out to  be beads to  facilitate the transition from  one com partm ent to  another 

when 'be tting ' in the card game.

• Game Suitable: the Box Must be Compatible w ith the Play o f the Card Game

> The second layer, containing the beads (most bottom  right image) was split 

in to three compartments: the top one corresponded to  the currency available 

to  use, the middle to  the currency bet, and the bottom  one to  the currency 

burnt. The beads passed from  one com partm ent to  another by pressing the 

buttons placed between each compartm ent. To hide the currency left, one side 

o f the box was covered w ith a card to  ensure not revealing the am ount left 

when showing a 'be t' to other players. When a game was finished, to  avoid 

players having to  pass all the beads from  one side o f the device to  the other 

(from 'burn t currency' to  'currency le ft'), both compartments located at the 

ends o f the box were hidden. This allowed players finishing a game to  return 

the box to  start a new one. The tw o extreme compartm ents are visible on 

Figure IAN yet a card could be inserted to  cover them so tha t players do not
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know the amount of currency left/burnt, regardless of how the dispenser is 

held.

> The board game using the main currency in a permanent way, players just 

placed their beads in the middle section ('bet' section of the card game).

> The layer containing the beads had a clear acrylic lid to allow 'locking' with an 

Allen key, which did not completely avoid cheating but which might reduce it.

> The holes visible on the extreme right picture in the middle line of Figure IAN  

were a way to keep track of the currency given: the number of bonus cards (for 

both games) and beads given to each player was engraved on a piece of acrylic 

that was inserted into these holes. Flence this was also a way to limit cheating 

(e.g. in case a player would keep one or more bonus card(s) from one day to 

another).
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l .D  UCE3 : E v a l u a t in g  'B o o s t  U p!' V4 

l .D . l  V4 Bonus Cards (DRE3)

The way the Bonus cards were awarded in V4 was based on the recommendations 

found in the literature. Here below are a more detailed description o f w hat was 

explained in 5.5.3.

l.D .1.1 Card Game

Temporal
boosters earned

when meeting 
bea'th recom

mendations

(Stana >S)
. Active c» 
Â 2 0;?;ay

RECOMMENDED
LEVELS

8oo 3 times a Week 
Vigorous PA

60 min a day 
Moderate PA

j OKER

>T°u s e a s a

2Rn °°Ub,e'founds,'0r 
w'tch'card

Frequency 
MVPA = Every

ALL Recom
mendations

< h

< 0=

*°' 310 mbination otrn c °^  e beads)
i n s t e a d  t h e

,bVm9t h e '
,d when

t g S U j - * *
bead̂ i

BONUS CARDS

eadoŴ’ A

=t>

'strUct) 
Vrate ’ 
“sedi

= o

T>

DOUB LE '

SWITCH’ U K
2 ROUNDS

4> JOKES

SWITCH 
> Allows converting the 

currency of one feature to 
another (e.g. if a called 

feature is 'Defence' but a 
player has only an 'Attack' 
currency left, he/she can 
use the Attack beads to 
boost the character's 

Defence)

Figure 1A0 -  Card game's bonus cards
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l .D .1.2 Board Game

attacked)

attack
>  increases

one's chances
to successful 

attack an

temporary
boosters earned

When meeting 
health recom

mendations

RECOMMENDED
LEVELS

BONUS CARDS

DEFENCE 
> Protects against 
opponents'attack 
(i.e. Increase the 
Defence when 

being

3 times a Week 
Vigorous PA

60 min a day 
Moderate PA

Frequency 
MVPA = Every 

day over a 
week

< J = = = £ >

ALL Recom
mendations

Figure 1AP -  Board game's bonus cards

1.D.2 V4 Bonus Cards (UCE3)

However as explained in 6.3.3, the way the Bonus cards were awarded to  participants 

was adapted to  the sample's levels o f PA.

Participants in UCE2 showed enthusiasm and positive feedback about tokens and 

accessories being interchangeable and Bjork & Holopainen (2005) highlight tha t 

resources can be used as trade-offs to  increase strategy. Hence cards o f a same value 

became interchangeable as shown in Figure 1AQ and 1AR (e.g. a +5 can be swapped 

w ith x2 +2 and x l  +1; a +10 Attack could be swapped w ith  a +10 Defence or +10 

Energy).
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"Can I have 2 
cards +2  and om 
card +1 please?'

Figure 1 A Q - Bonus cards earned fo r the card game according to  number o f steps (x)

INTER
CHANGE

ABLE

C/Ct %1\  --

'I wanna si 
for tw o +

Figure 1AR -  Bonus cards earned fo r the board game according to  number o f steps (x)
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l .D .3 Trends from  Fitbits' Data

In order to  have a better understanding whether 'Boost Up!' V4 would have the 

potential to  increase players' PA levels, taking a closer look at a few  individuals tha t 

seemed to  enjoy playing the games m ight help. Players 7, 8, 10 and 14 were pupils 

who seemed engaged in 'Boost Up!' since they attended the game club on a regular 

basis, and they also most often thought o f dropping/collecting the ir bag at the shop, 

unlike player 3 or 13 fo r instance who did not seem engage at all.

• Player 7 (girl)

This player was engaged in playing the games, especially the board game but she often 

forgot the pedometer & /o r missed school. Player 7 was often w ith the same group of 

friends and therefore came even more often to  the game club when it became open to  

non-participants friends (i.e. from  Week 3).

500
Steps400 Sedentary

Levels300 15000

200 MPA Levels 10000
100

5000
VPA Levels

W e e k l Week2 Week3 W eek4 W eek5

Figure IAS -  Player 7

> The tim e spent sedentary decreased from  Week 3 (i.e. when 'Boost Up' 

concept was introduced) however it increased again on the last week.

> Even though the tim e spent sedentary increased considerably in Week 5, the 

amount o f steps, MPA and VPA remained similar, suggesting LPA levels instead 

increased.

> The 'activ itystat' (Fremeaux et al., 2011) can be used to  describe this player's 

profile since her levels o f MPA or VPA always decrease when sedentary tim e 

decreases too.
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•  Player 8 (girl)

Player 8 seemed to  be quite shy and was less involved w ith all the girls or boys o f the 

class. Player 8 seemed to  enjoy the board game and she came often to  the game club 

fo r the firs t tw o  weeks. Both girls did not come much in Week 4 & 5 since they were 

busy w ith other occupations (e.g. film  club).

400
Steps

Sedentary
Levels

300
8000

200
6000MPA Levels

100
4000

VPA Levels 2000

W eekl Week2 Week3 Week4 Week5

Figure 1 A T - Player 8

> There does not seem to  be any pattern visible fo r this player: tim e spent 

sitting was low in Week 1, 3 & 5 and higher in Week 2 & 4 w ith  sim ilar values 

across both low and high sedentary levels.

> W hile the sedentary levels were irregular, MPA & VPA levels remained 

relatively the same across the five weeks.

> It also seems for this player tha t Week 3 was the most inactive week, both in 

terms of sedentary, MPA and VPA levels.
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•  Player 14 (boy)

This player generally seemed to  be active and was involved in a group o f friends who 

all liked playing football. He was friendly w ith one other non-participant boy who 

attended the game club regularly once it was opened to  everyone. This player seemed 

quite com petitive and would not really mix w ith other groups, especially the girls.

400
Steps

Sedentary
Levels

MPA Levels

300
15000

200
10000

100
5000

VPA Levels

W eekl Week2 Week3 Week4 Week5

Figure 1AU -  Player 14

> No pattern can be detected among this player's activity however Week 3 (i.e. 

week when 'Boost Up!' concept was presented) was the most inactive week fo r 

this player, like it was the case fo r Player 8: The number o f steps and levels o f 

MPA & VPA were at the ir lowest while the tim e spent sat at its highest.

> W ith a general weekly average above 10000 steps, this player is the only one 

to  have earned the 7 bonus cards available.

•  Player 4 (girl)

Player 4 did not seem to  play the games and never really came to  the game club.

500
Steps400 Sedentary

Levels300 8000

200 MPA Levels 6000

100 4000

0 —J 2000VPA Levels

W eekl Week2 Week3 Week4 Week5

Figure 1AV -  Player 4
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> We cannot detect any patterns in this player's activity except a very active 

week in Week 4, where the amount o f steps, MPA & VPA were at the ir highest 

while sedentary tim e being at its lowest. It is uncertain why this is.

> W hat is interesting is tha t half way through the intervention (i.e at the start o f 

Week 3), this player reported to  her PE teacher she wanted to  drop out. PE 

teachers explained the pedometer made her doubt: "She (...) hasn't go t much 

Self-Esteem and having the pedometer tracking her moves does no t make her 

confident and willing to do more PA". Yet she took part in the intervention until 

the end.

> When talking to  her in Week 4, it was reported the pedometer helped a little  

-  she looked at it when being on the treadm ill and motivated her -  and she fe lt 

"she wasn't active as much before".

> Unlike the rest o f the intervention, she wore her pedometer every day o f the 

week fo r the last 10 days o f the intervention.

•  Player 10 (boy)

Player 10 was really keen in taking part in the intervention: he most often thought o f 

dropping his bag at the shop and of collecting the bag w ith  impatience to  find out how 

much PA (& currency he was awarded fo r the day). He really seemed to  enjoy playing 

the games, especially the board game and doing the Health challenges. He was the 

only one reporting playing the card game w ith  his sister at home. He also attended the 

game club at lunch on a regular basis. This player was less part o f an identified group 

of friends and was not afraid of mixing w ith  a group of girls to  play the games during 

the game club, unlike most o f the other boys.
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Figure 1AW -  Player 10

> We could say this Player 10 have an 'activ itystat' since his levels o f MPA and 

VPA slightly reduced over the length o f the intervention however the am ount 

o f tim e spent sedentary decreased significantly.

> This suggests LPA levels increased however the number o f steps kept 

decreasing over the intervention (except fo r Week 5 tha t has shown lowest 

amount o f tim e spent sat and highest number o f steps).

> It is therefore concluded tha t fo r decreasing the tim e spent sedentary this 

player spent a lo t o f tim e standing up still, w ithou t moving (except fo r Week 5).

This player 10 seemed one of the most engaged since he often thought o f 

dropping/collecting his bag at the shop, played the card game at home, came to  the 

game club regularly to  play the board game he reported loving, and always took the 

health challenge when playing it. Taking a closer look at the am ount o f steps done 

might hence be interesting: therefore the same day in the week (i.e. Friday) was 

chosen to  compare the amount o f steps done from  one Friday to  another and observe 

the potential differences when attending the game club (and play the board 

game/completed the health challenges) or not.
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Figure 1AX -  Player 10;s steps done every Friday

> On Fridays where this player attended the game club at lunch tim e, the 

amount o f steps seemed higher than on Fridays where he did not attend. This 

seems to  be explained by the fact tha t this player engaged w ith  the Health 

challenges every tim e he had the opportunity.

> Therefore it seems the activities usually undertaken outside the game club 

are less active tha t the play o f the board game.

From comparing the graphs in Figure 1AX, we can say the play o f the board game did 

promote PA in comparison to  both the recreational play when not attending the game 

club as well as other traditional board games. The play o f this board game there fore  

seems to  be more effective to increase PA levels compared to  traditiona l school lunch 

breaks, which differs from  the findings o f Duncan et al. (2011). In this study, 

participants aged 10-11 used the Gamercize stepper exergame over a six week period. 

Duncan et al. (2011) reported tha t PA levels done on the exergames were sim ilar to  

those executed in traditional school breaks. These results suggest the potentia l o f 

traditional games (e.g. board games) and hybrid games (e.g. 'Gener-G') m ight increase 

11-12 year's old levels o f PA.

Page | 304



L U I I I C I I I  | L / C j l g i  I U C V C I U [ J I I I C I I l  I h\.£. r \ t - 1 i C v l l  V C  IM Ct l  I d  LI V c  | f~\.D r v U I C b  V Z .  | M . H  l A U I C S  V *■+

A.5 Com paring 'Boost U p !' Versions | A .6 Q uestionnaires | A .7 Consent Forms | A.8 W ho Is Involved

Appendix 2- Reflective Narrative's Data

This appendix presents in details the 'reflective narrative' analysis conducted in DRE4 

(already presented in 6.5) tha t led to  creating visual maps about the design 

development o f the game as well as about the creation o f knowledge. This appendix 

firs t presents the tim eline about the design development process o f 'Boost Up!' (under 

the 'designer hat') and subsequently reports the themes tha t were identified as 

engaging (under the 'researcher hat') to  promote repeated play and PA among the 11- 

12 years old participants tha t were involved in the overall research (i.e. all UCEs).

2 .A  'B o o s t  U p ! '  D e s ig n  D e v e l o p m e n t

Following the creation of the Chronological Research Timeline, a series o f posters 

summarising the key events tha t informed the creation and developm ent o f 'Boost 

Up!' were created and can be found below. These present the:

o Board game (on p306)

o Card game (on p307)

o Currency dispenser (on p308)
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2 .B  Kn o w l e d g e  Cr e a t io n

This section presents the data tha t led to  generating the knowledge presented in 5.6.2.

2.B.1 Knowledge through Comparison

Based on a comparison o f successful events fo r engaging pupils in doing PA, tw o  other 

posters were compiled. The firs t one presents the data was gathered around the 

acceptability o f pedometers against heart rate monitors (see p310). The second poster 

compares the tw o  games played during UCE2 and UCE3 that prom oted engagement 

(respectively the PA challenges played w ith  ACTIVIO and the Health Cards played w ith 

the board game) -  see p311.
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2.B.2 Knowledge through Repetition

This section presents snippets o f data under the form  of Annotated Design History tha t 

were repeated throughout the UCEs and tha t led to  identifying the themes considered 

as engaging. As explained in 5.6.3, the data fo r each theme was compiled into tables, 

which are a way to  show the provenance of a theme in question (i.e. w hat data led to  

identify the theme and in which enquiry the data is from ). The tables allow 

understanding which category o f artefact a theme was embedded in (i.e. in the game 

concept, components, or in the device measuring PA) and how this artefact emerged 

(i.e. whether it is the designer/researcher embedding into artefact, the participants' 

creation, whether it was found in the literature, or a combination of one or more of 

them).

This section presents the tables tha t were made fo r each identified theme. For each 

theme, the table is presented firs t and followed by a discussion about the relevance of 

the theme tha t is illustrated by the Annotated Design History.
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Figure 2F -  Caption fo r the tables/them es presented below
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• 'M ulti-Use' theme

-jp

Figure 2G -  'M ulti-Use' theme
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Giving d iffe rent uses to  a design seemed to  be a source o f engagement fo r these 

people. Three ways to  im plem ent the idea of multi-use were found: through the game 

concept o f creating a fam ily o f games tha t are played through a common currency; 

through the game components tha t m ight be interchangeable or tha t m ight provide 

educational or inform ative messages; and through the device measuring PA tha t m ight 

display the PA performance as well as other inform ation or messages.

'M ulti-Use' was already manifested in d ifferent ways in UCE1: through the creation of 

games composed o f sub-games and also through the game or the device measuring PA 

being inform ative/educational on top of what it is designed fo r (as explained in 

5.1.1.6).

“It lets you experi
ence w h at it is like

to  be..." «

jr

Figure 2H -  Multi-Use seemed to  be a source o f engagement

'M ulti-Use' subsequently inspired the creation o f 'Boost Up!' V I which used a common 

theme (i.e. Hero & Fantasy) and currency across the sub-games invented. The idea 

behind V I common currency was to  use the various intensities o f PA done throughout 

the day, which include the conventional activities as suggested by Lieberman et al. 

(2011), to  play the games. During the firs t phase of the game (i.e. play o f the card 

game), an avatar is created and used to  play the board game in the second phase of 

the game.
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Since participants did not engage in wearing the pedometers in UCE2, building the 

avatar based on PA levels was not possible (see 4.2.4.4). Therefore the character cards, 

originally created to  play the card game, were used to  play the board game. As 

reported in the 'M ulti-Use' section in 5.2.3.1, using these cards as a common currency 

across games when testing V2 in UCE2 was reported being an incentive. Top Trumps® 

'W onder o f the W orld ' (which provided inform ative facts) and using Lego figurines as 

tokens (which allowed players to  interchange body parts and accessories) were also 

appreciated.

Since this idea o f 'M ulti-Use' and common currency seemed to  be engaging, it was 

fu rthe r developed in DRE3 and combined to  the health recommendations (DH, 2011) 

suggesting prom oting MPA, VPA, and non-sedentary behaviours (see 5.3.4.1). This led 

to  the creation o f a common currency composed o f tw o  sub-currencies. The main 

currency, made of three strands (Attack/Defence/Energy) is awarded the same way for 

both games (i.e. it corresponds to  beads given based on the amount o f the intensity o f 

PA -  see 5.4.2.2) but used in d ifferently. The secondary currency is d iffe rent from  the 

card game to  the board game (i.e. d iffe rent cards) yet awarded the same way, when 

meeting the health recommendations (see 5.4.2.3).

Yet V4 tests in UCE3 suggested tha t developing games based on those three strands 

only did not suit everyone's tastes.

Figure 21 -  More currency and game concept

> A set o f common currency could be a ttributed in a similar way (through VPA, 

MPA, and non-sedentary levels) although not necessarily all relating to  a

Page | 316



'w U lllC M l | L /C S Ig ll U C V C IU fJ ll lC lll | M.C, At? I i e iU  V t! IMdl I d l l v c  I Hi.D A U lt ib  V /L \ r\.H A U lC i VH

A.5 Com paring 'Boost U p !' Versions | A.6 Q uestionnaires | A .7 Consent Forms | A.8 W ho Is Involved

character's features. Converting PA into a currency to play existing games as 

imagined in V3 (see 5.3.3.1) might hence be worth exploring further.

The feedback gathered around the Fitbits in Workshop 6 of UCE3 also showed that 

giving different uses to the device increase its acceptability among this population: a 

majority of participants reported looking up the information on the pedometers 

(mainly the steps) however some used it as a watch, to check the time. Besides, the 

fun and unexpected aspect of the messages displayed on the pedometer's interface 

(e.g. 'Step Geek') also seemed to be an incentive since it was observed participants 

engaged in LPA when such messages popped up (i.e. walking around), waiting for new 

ones to appear.
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• 'Choice' theme

ro <

Figure 2J -  'Choice' theme
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The notions o f freedom, choice and autonomy emerged throughout the three UCEs 

during which participants enjoyed having alternatives and being able to  choose among 

a variety o f possibilities, suggesting having a sense o f freedom and control is an 

im portant feature fo r engagement.

The game created prior to  this research 'Gener-G' was based on the 'Two-Stage' 

concept and was part o f the T w o  Stages Games' poster presented during the Fun Day 

event in UCE1. A positive feedback of Gener-G was the variety o f choice this game 

promoted (i.e. being able to  do any sports like Football, Cricket, Volley...) since players 

are not restricted to  doing PA 'on the spot' like most o f exergames.

UCE1W3-Probes

p s f iS  ^ “You can play with your 
family but more with friends 

If you don't see each other
often, you can play the same

names but if you see regu
larly, you need to invent new

games or you get bored

holidays

that yoUeverything

features and girts

rn9^eSThl nto°cUhoose
points V°uha^ 0o should

C° T  direCU’ ~ nCe 
'sto e*Pet'e ? V d

unde^t^lf\uence 
ytuat\°oS ^dw^3'
r « < r e;e-»us'°'

^  ^ V es° /

CHOlcB
NEED fo r
AUTONOMY

(SOT)

Figure 2K -  'Choice' seemed an im portant property o f game
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> This echoed the discussion exchanged in Workshop 3 o f UCE1 during which 

participants highlighted the importance of being able to  choose what game(s) 

to  play, in the mode they want, and w ith the right people.

This idea o f having a fam ily o f games to  play strongly influenced the creation o f 'Boost 

Up!' V I, a game composed o f a series o f games (see 5.1.4).

When testing V I throughout the 'm icro-experim ents' in UCE2, offering choices was 

also found being an incentive. When comparing the Zamzee and Pokewalker 

pedometer in Workshop 1 (see l.B.1.2), participants highlighted the importance of 

being able to  choose among d iffe rent look of devices tha t measure PA. Furthermore, a 

positive aspect o f the game tested in Workshop 3 w ith the ACTIVIO system (see

l.B.3.2) was tha t a variety o f activities could be undertaken.

All o f these findings led the designer/researcher to  develop 'Boost Up!' V3, in which 

players can play any games they want, even the existing ones, w ith  a generic currency 

tha t is awarded based on the ir PA levels (see 5.3.3.1). Flowever given the scope o f the 

project, the generic currency fo r V4 was developed offering players the possibility to 

choose among a card game and a board game only. Furthermore, it was found tha t a 

lack o f choice of activities can be disengaging (Gray et al., 2013). This was applied 

when creating the health squares on the board game to  give players the choice of 

what type o f PA challenges to  execute (see Health Cards/Challenges in 5.5.5.3).

A list o f reasons explaining why V4 games tested in UCE3 did not increase PA was given 

in 8.1. Not having enough choice of games to  play amongst was found disengaging fo r 

some participants (i.e. those who never came to  the game club or did not engage 

much in dropping/collecting the bag at the shop and in wearing the pedom eter 

regularly).

Therefore throughout these 3 enquiries, giving the choice to  players was identified 

being manifested in four ways. Through offering:
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1. A fam ily o f games

Figure 2L -  Choosing among a variety o f games is a way to  be more inclusive

> 'Boost Up!' was created w ith the idea of generating a currency common to  a 

range o f games to  a ttract a wide range of demographic and genders. Despite the 

possibility fo r players to  choose among tw o distinct games (of d iffe rent form ats), it 

was reported mainly by participants who did not attend the game club tha t there 

was not a real variety o f games and did not suit all participants' tastes.

2. D ifferent currencies fo r d iffe rent games concept

Cerent
'p c ie s  f 0 r  

erent

Figure 2M -  More currency and game concept

> Creating the ir own avatar/hero (UCE1) and awarding d ifferent currencies (UCE2) 

tha t can be interchangeable was identified as engaging and led to  the creation o f a 

main currency made of three strands (Attack/Defence/Energy) tha t is common to  

both games, but used in d ifferent ways. However, developing games based on 

those three strands only did not suit everyone's tastes. A set o f common currency
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could be attribu ted in a similar way (through VPA, MPA, and non-sedentary levels) 

although not necessarily all relating to  a character's features. Converting PA into a 

currency to  play existing games as imagined in V3 (see 5.3.3.1) m ight hence be 

w orth exploring further.

3. Autonom y & choices

Figure 2N -  Being to  explore freely and having choices w ith in  both stages is engaging

> Graphics on Mine Craft are not o f a high quality but players m ight partly be 

immersed in the game due to  the freedom of doing whatever they want.

> Being able to  choose among d iffe rent PA intensities when choosing a health 

challenge was appreciated. These challenges being optional seemed also 

particularly im portant since they were executed in fron t o f others. This was 

confirmed in a study promoting weight loss where a lack o f choice o f activities 

was found disengaging (Gray et al., 2013).

> Being able to  use any real-world PA in Stage 1 as a currency fo r Stage 2 was 

appreciated (which also occurred in UCE1) however it is still unclear w hether

"MineCraft^^ 
is so good you  can 

do whaaaaaatever yoi 
war|t, collaborate 

between players and 
stuff and you also i

9ot signs telling you 1
^  what's going *■ 

on"

"Get a +6^ 
they give 
loads of 

points and 
I  they're | 
L  easv"«y

Need for 
autonomy 

(SDT) J°un9 children 
'  nped th e  fre<Jr

—  Cfeate their s  m t0 tUr>itiesfQr Wn°PPor 
*eacf their n Ve Play 
direct theho aCtiWt'«t 

a"de"9age n P'ay
Uvê a n 7 gin*
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non-structured and self-directed use of exergames can support long term  

adherence.

4. The type o f feedback

Being able to customise the type o f feedback to  receive or how to  share the feedback 

about the performance might also increase engagement, whether it is based on 

humour, or randomness.

FEEDBACK

^andorr"r'esS
oUhe

messa9e\

o Humour

"The^l
J deigner/L ,nfluenceofthe

\  researcher1 designer/ i
1 encour- 1 researcher to  I

/  aged me y motivate ^

11 called

r
'You d id  loads of steps 
you’re rocking at the 
rrPartfc/pants 

doing more Pa
moment aren’t you!? 

hCongra^

S 2 *

UCE3 - Workshops and Game club at lunch

Figure 20 -  Unexpected feedback based on humour was an incentive

> In some instances it was observed tha t feedback based on hum our increased 

PA or decreased sedentary time. Increasing m otivation through hum our 

seemed particularly true when PA levels were low.

> This refers to  Munson & Consolvo (2012) who highlight tha t w hat is posted 

should catch the readers' a ttention to  increase motivation.

o Randomness

The randomness o f the messages popping up on the pedometer interface (e.g. ' Step 

Geek') seemed motivational fo r prom oting PA.
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Zamzee, which has been successful in promoting PA (Omidyar, 2012), has an option on 

the website to describe how Zamzee users executed their activity by generating 

sentences through combining words from a pre-selected list (e.g. doing 

footie/volunteering at home/dancing with mad skills/on the clouds ...) that other users 

can 'like'.

This suggests that providing unexpected messages to a player and/or enabling 

associations of words to describe one's performance might be a fun way to give 

feedback to increase PA.
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• 'Life /  Lifestyle' theme

ca

•C

Figure 2P -  'Life/Lifestyle' theme
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The 'L ife/Lifestyle' theme seemed pretty crucial to  engage participants and promote 

PA throughout tw o  main ways: ensuring tha t all types o f intensity o f PA done by an 

individual are taken into account when awarding the game currency; and embedding 

the device measuring PA into accessories or clothes tha t are part o f the individual's 

daily life.

It was imagined in 'Gener-G', the game created prior to  this research, tha t all types of 

PA done throughout the day were taken into account to  increase chances o f w inning 

the game. This meant tha t all types of PA done in the various domains described by 

Sallis et al. (2006) and presented in 2.1.5 contributing to  recharging the battery tha t 

each player was taking w ith them.

Gener-G was presented as part o f the 'Two Stages Games' poster during the Fun Day 

event in UCE1. A positive feedback of Gener-G was the use of the real world (i.e. being 

able to  do any PA tha t counts towards the game) and the fact tha t the battery is taken 

w ith the players throughout the day. However instead of taking a battery out in the 

real world to  physically recharge it, some participants in Workshop 4 created some 

games in which the tool to  measure PA is embedded into a phone or a watch.

Figure 2 Q -  Measuring PA is embedded into objects they players take w ith  them

The device tha t measures PA was explored fu rthe r in UCE2 throughout W orkshop 1 

(see l.B.1.2) and Workshop 3 (see l.B.3.1). Throughout these workshops, participants 

enjoyed examples in which the device could be forgotten (e.g. in the pocket so tha t 

there is no need to  th ink about it). They also imagine a device tha t was embedded into 

clothes or accessories (e.g. hairbands, belt) and experienced heart rate monitors,
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which they preferred to  pedometers since generally found more com fortable w ith  the 

possibility o f hidding them.

All o f this contributed to  the creation o f 'Boost Up!' V3 in DRE3, during which all types 

of PA are considered (e.g. conventional activities as suggested by Lieberman et al., 

2011), including MPA, VPA, and non-sedentary behaviour. Yet given the scope of the 

project, the Fitbit pedometer was chosen to  measure PA levels as part o f UCE3 

evaluation (see 5.5.1).

Pedom eter1 
to bring the

e Pedometer
only 2

11 Was annoying 

iS tilno thaving

/ ' ’ "A wristwatch,
necklace or a belt for boys
would be much better^/

I know I did 4 miles at 
the week-end but I 
forgot to wear it!!"

,utld'dnV
>edometer

PART 
OF A 

LIFESTYLE

Answers
tra nscribe d

fromid’trei

Figure 2R -  A device part o f the participants' lifestyle

> Participants found tha t remembering the pedometer all the tim e was " hard", 

"o pain” , " worrying " and it upset them when forgetting to  wear it since they 

could not get rewarded fo r the activity done.

> To avoid losing or forgetting to  wear the instrum ent measuring PA, it seems 

the device should be part o f something tha t bridges the worlds o f school 

(week) and home (weekend) tha t appeared to  be clearly d istinct and should be 

part o f the ir lifestyle. Incorporating the instrum ent o f measure into products or 

fashion designs like a necklace, a phone (however this may not be suited fo r 

school use), or a wristwatch may be a way to  engage these people wearing it. 

This way, players could be rewarded fo r being more active throughout the day 

(DH, 2011) and fo r any type of activities undertaken -  including conventional
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activities (Lieberman et al., 2011) -  and w ithout restricting the use of 

exergames to a limited space but to the real world (see 2.5.3). This means that 

the entire PA done across various domains (Sallis et al., 2006) could be taken 

into consideration, which would be more representative of the users' pattern  

of PA.
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• 'Real tim e /  Instant7 theme

-O

CUD

CUD

ojs wajsAs 0IA I13V P  asp

o

ro o U O

Figure 2S -  'Real tim e /lns tan t' theme
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The notion o f 'Real Time' emerged throughout the three UCEs during which 

participants enjoyed having access to  instant inform ation, feedback and reward about 

the ir PA performance and about its conversion into games currency. The content o f 

this section supports the use of instant feedback when engaging w ith  young people.

Some participants in Workshop 4 (UCE1) imagined how to  measure PA so tha t players 

can access the inform ation in real tim e, when doing the ir PA.

Figure 2 T -  Measuring PA is embedded into objects they players take w ith  them 

> One way to  do so is to  embed the tool fo r measuring PA into a watch or a

The idea behind 'Boost Up!' is to  prom ote PA among 11-12 years old, regardless o f 

the ir a ttitude, weight, or any other characteristics tha t might be an obstacle to  moving. 

Trying to  prom ote PA among a whole group m ight be appropriate when targeting 11- 

12 years old since individuals at the age of adolescence identify the ir behaviour in the ir 

peers and reduce differences w ith  others to  be more 'conform ' to  the group identity  

(Cairns et al., 1989; Hamm, 2000; Ryan, 2000). Yet depending on individuals' levels o f 

self-efficacy, perform ing in a group can be an obstacle to  prom ote a behaviour (i.e. 

individuals w ith  low levels o f self-efficacy m ight not want to  do PA in fro n t o f others).

Hence the game created fo r the ACTIVIO system in Worksop 3 in UCE2 aimed at 

exploring how these people might react when perform ing in a group. The ACTIVIO 

system, combining constant m onitoring w ith  real tim e feedback as well as a detailed 

record including charts, seemed to  breed com petition and m otivation to  win. As 

reported in l.B.3.2, peer pressure seemed to  be an incentive to  do PA however it

phone.
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might also be attribu ted to  the real tim e feedback the ACTIVIO system provided since 

it was noticed participants were quickly disengaged w ith PA when the heart rate 

m onitors were failing to  connect to  the system. W hat was also interesting to  see in 

Workshop 3 & 5 (which both used ACTIVIO) was tha t participants were focused onto 

reading the ir own performance, challenging themselves to  beat the ir own score rather 

than looking at others'.

It was also observed in UCE3 tha t participants seemed to  engage more in PA when 

rewards were earned instantly.

> A participant seemed frustrated when realising tha t the am ount o f PA done 

over the week end was averaged to  award the currency on Mondays (as 

explained in 'The Workshops' section in 4.7.4). Conversely, participants in UCE3 

were more receptive when doing PA as part o f the game rather than from  one 

day to  another (left side). This m ight explain the success o f the health 

challenges which were undertaken every tim e participants had the opportun ity  

to  do so (even though optional). This is confirmed by tw o  suggestions 

participants gave to  prom ote PA into gaming: by relating the PA to  the game 

narrative/content o f the squares and by customising the reward based on the 

amount o f PA done (e.g. 5 push-ups = +5 Attack).

j  "Vm so
t ire d ; W e d

about6Hea«
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’ ere vvere m
i heboard nam

I \  in stan t A-'-’
REWARD

» - : r «

f  "Whyl̂ k 
don't t  
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card I did so 

l much on 
\  Friday!?"J

Figure 2U -  Instant rewards were engaging
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> This concurs w ith Bernhardt et al. (2013) who posit tha t personalising health 

education messages at the right tim e and assessing effectiveness in real tim e 

m ight be suited fo r health prom otion and education. Real tim e inform ation is 

also a way to  provide feedback on the players' progress towards the ir goal to  

effectively support behaviour change (Lieberman, 2013).

The success o f the Health challenges therefore seemed related to the instant reward (a 

form  of feedback) tha t the board game offered (unlike the card game which was less 

successful). However peer pressure m ight have been engaging again in UCE3 to 

prom ote PA.

motivation

\  n'm ^k . _ on£--\
jonnâ ' puSV\-4 
LoV\"°n „ ” f
l  up* a<3â '  r got° * d o Z ^ 0ui

«  A
^ Yeaahhh, I'm 
w inn ing i'm the 

best’’ _  —

0
I o

Figure 2V -  PA related observations w ith in  a group

> Peer pressure was observed being an incentive to  involve the adolescents in 

PA again since a m ajority o f participants chose to  take a health challenge when 

they had the opportunity. Furthermore it was observed tha t the 're feree ' (i.e. 

player tim ing the challenge) did not always leave them enough tim e  to  decline 

the challenge they might have declined otherwise.

> Using peer groups to  involve adolescents in PA was also reported in Jago et al. 

(2006) who highlighted the activity was found more enjoyable and led to 

maintain the ir level o f activity. This is congruent w ith Cairns et al. (1989), 

Hamm (2000), and Ryan (2000), who explain adolescents try  to  reduce
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differences with others to be more 'conform' to the group identity. Once a 

challenge was executed, it was noticed participants were proud of completing 

it and developed a sense of achievement and mastery.
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• 'N ove lty 'them e
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Figure 2W -  'Novelty' theme
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The importance o f bringing 'Novelty' seemed to  be an im portant factor fo r engaging 

these people to  play games or to  wear the device measuring PA over a long term  

period. A currency tha t changes every day, the option to  be able to  choose d iffe rent 

games to  play, and a league in which a player's rank can be challenged every day all 

seemed to  be valid ways to  bring 'Novelty' to  the players' experience.

'Novelty' was already identified in UCE1 in d ifferent ways. Firstly, through the 

discussion conducted in Workshop 3, in which participants highlighted the importance 

of being able to  play new games w ith friends they see regularly. Secondly, through the 

games created in Workshop 2 and 4 tha t are composed o f a fam ily o f games (as 

presented in 5.1.1.2). Lastly through the 'Evolve/Change' aspect already presented in 

5.1.1.1 and more detailed below.

t̂ aV.ee ecood
ax/ata( 1 « gâe
"'elVPtt9°l0lV'e

We should turn this book into a game and make 
the character of the book evolve! We could 

combine it with orienteering games

UCE1 W1 - Original Objects

When
eed 9 ^

pi°y; r ou5
' h r ° U g h

,r*P*LTY 
2009,

UCE1 W4 - Game of their dream

SĈ , o X T d
mUst̂ nZ Z /°U

rT)utated int eW?/ 9et

Vi?

UCE1 W3-Probes

Figure 2X -  'Evolve/Change' came up many times across the intervention

> Evolving/changing seemed im portant as it occurred many times during UCE1, 

which was thought being a good way to  bring novelty to  playing the games.
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> Bringing novelty when playing exergames was judged w orth  exploring fo r 

prom oting continuous play (Daley, 2009).

'Boost Up!' V I  was invented w ith this 'Evolve/Change' notion in mind. As presented in 

5.1.4, the idea behind this concept was to  prom ote novelty in tw o  ways. Firstly, 

through a daily currency awarded based upon one's PA levels and which may vary from  

one day to  another (i.e. players earning the game advantages may vary too). The 

varying am ount o f currency m ight also change the tactics players adopt when playing 

the game. Secondly through offering tw o  games to play and an avatar to  create, which 

may increase the attractiveness o f the game to  create and sustain engagement.

When testing V2 games in Workshop 5 o f UCE2, a participant reported tha t players 

should accumulate points towards a league rather than just 'w inning the game' (see 

5.2.3.3).

This, combined w ith  the data presented above led to  the creation o f 'Boost Up!' V3 in 

tw o main ways. Firstly through creating a league, described by Bjork & Holopaienen 

(2005) as a good way to  prom ote continuous play. In the league invented in V3, players 

accumulate as many points as they can through winning games and/or doing PA yet 

doing more PA increases chances to  win the games (see 5.3.2.2). Secondly through 

delivering a daily currency tha t always changes (as already imagined in V I) and tha t is 

therefore unknown from  other players (which will hence encourage players to  adopt 

d ifferent strategy).

The league concept was not implemented in UCE3 however the card and board games 

were evaluated. As reported in 6.4, it is unclear how engaging the games and /or the 

concept o f 'Boost Up!' were since there seemed to  be uncertainty as to  how well the 

concept o f 'doing PA to  earn rewards the fo llow ing day' or the conversion o f PA into 

game currency (i.e. VPA gives beads for the avatar's Attack, MPA for the Defence, and 

non-sedentary tim e fo r the Energy) were understood.
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P cies f0 r  

erent

Figure 2Y -  More currency and game concept

> Yet the lack o f engagement in playing the games was sometimes due to  the 

lack o f variety in the games (i.e. participants would like to  play games tha t are 

not necessarily based onto an avatar featured w ith Attack, Defence, Energy).

Therefore even though 'Novelty' was promoted through a currency tha t can vary from  

one day to  another, the games did not suit all the participants' tastes. Furthermore, 

participants seemed to  interact a lot w ith the pedometers when firs t handed out, 

although the novelty seemed to  wear o ff after 7-10 days, especially during weekends: 

9/13 wore the pedometer the whole firs t weekend, although for the second and th ird, 

the average dropped to  respectively 4.5/13 and 3.5/13. It is im portant to  consider the 

previously mentioned concern about losing the devices which could also explain why 

participants were reluctant to  wear them.
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• 'Social7 theme
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Figure 21 -  'Social7 them e
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Various aspects throughout the three UCEs suggested the social experience tha t games 

can provide might be crucial to  engage pupils from  this age.

A lot o f the data gathered in UCE1 showed the 'Social7 aspect seemed im portant.

Exergames to 
create will have 

to promote 
more o f a social 

experience

Figure 2AA -  Importance of Social aspect when playing games

> Social support was reported as essential (through questionnaires and 

activities) fo r engaging young people in doing PA. Participants seemed more 

motivated to  play games w ith  the ir friends and/or maybe siblings rather than 

parents/guardians.

> A parallel can be made w ith  the need fo r relatedness to  prom ote behaviour 

change (Self-Determination Theory presented in 2.2.1.4) however exergames 

so far failed at prom oting social rituals (Bogost, 2007). Nonetheless De Kort & 

Ijsselsteijn (2008) posit games should not only prom ote interactions as much 

socially as w ith the game's content.

UCE2 showed tha t players who did not want to  execute a PA challenge when playing 

the game w ith ACTIVIO in Workshop 3 always ended up completing it, even though it

"Katie goes home after a full* 
day of exercise and compare it 
y  with her friends" m

■Gaming is often as 
much about social 
interaction, as it is 
about interaction 

with the game 
content’ ( D e  Kort & 
Ijsselsteijn 2008, p2)

(elated̂
\  * * *%  

others '

2013)

UCE1 W3-Probes

UCE1 FUN DAY EVENT - Feedbacks
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was done more or less accurately. This suggests tha t social support & /o r peer pressure 

m ight be a way to  prom ote PA.

UCE3 also showed instances suggesting tha t being in a social context is useful to  do PA.

t important) 

Health 
c hallenges

G e ttin gW orking w ith
M e

workshop^ U j L  

|  Being with  
\ f r ie nds

TTghTTTZ

R ating

Enjoyment of the project
Nearly ̂  of 
partic'Pants
• « ' h P t O Q  ^  rating be'ny 

friends'the most
tpo.«nt<ecto'

Figure 2AB -  Questionnaire answers transcribed from  workshop 6

> First, 5/12 participants (F, G, H, I, L) rated 'being w ith friends' the most 

im portant aspect o f the workshops. Yet three other participants (B, D, E) 

described the intervention as positive since social.

OPe<""!id 'm  3 O piate
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Figure 2AC -  Opening the  Game Club to  non-partic ipa ting  friends increased a ttendance
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> Second, participants attended the game club on a regular basis when 

accessible to  the ir friends who were not involved in the project (see 6.3.2).

> Third, tw o stories about tw o  participants suggested participants engaged in 

activities to  be part o f a social circle. Story 1: some participants reported a girl 

did not attend the game club because she preferred being in big groups. This 

was found in Jago et al. (2006) who reported that a social circle can be fo r some 

people the only m otivation to  jo in up the activity group. Story 2: a boy who 

attended the game club a few  times did not play the games nonetheless he 

enjoyed seeing others playing, sometimes gave tactical advice about the game 

play, and took part in the conversation around the game.

As a conclusion, social interactions seem crucial to  promote engagement and has 

already shown being motivational to  develop intrinsic m otivation (Teixera et al., 2012) 

as well as increasing uptake, engagement, and satisfaction (Weinberg & Gould, 2006), 

which might be im portant to  prom ote continuous play in exergames (Barnett et al., 

2011). Furthermore, social support was identified as essential fo r engaging young 

people in doing PA (Lieberman, 2013) since it can lead to  better prevention 

behaviours, treatm ent adherence and health outcomes (Lieberman, 2012). Social 

support can be manifested through comparing progress made and sharing stories (Van 

Den Hoogen et al., 2009).
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• 'Appropriation' theme
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Figure 2AD -  'Appropria tion ' theme
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Throughout the intervention, it was found tha t 'Appropriation7 was a key factor to 

prom ote engagement among this population. This was done in tw o  main ways: when 

players can somehow influence the content o f the game and when players can express 

themselves, e ither through making (e.g. create the ir token) or through developing 

the ir imagination (e.g. combined w ith  storytelling). In both ways, it seemed tha t what 

is im portant is tha t players can somehow bring some of the ir view(s), personality or 

identity.

1. 'Appropria tion7 through influencing/affecting the content

As already mentioned in 5.1.1.4, it was observed in UCE1 that participants became 

much more pro-active when they realised tha t the words they generated in Workshop 

3 were reported onto dice to  create the ir own game in Workshop 4. Participants also 

appreciated the enjoyment o f owning something unique (e.g. there were a lo t of 

enthusiasm fo r things tha t are 'antics7) or something tha t reflects the ir identity (e.g. 

owning a scout badge was appreciated as it is a sign to  belong to  a community). This 

was consistent w ith  Workshop 3, during which participants highlighted the value of 

rewards representing themselves.

This idea o f representing a player's identity (i.e. representing the player's levels o f PA) 

was at the core o f the creation of 'Boost Up!7 V I: according to  the am ount o f PA done 

fo r a day, players will get awarded a d iffe rent type and amount o f currency (i.e. to 

build the avatar's features), which might change the strategy to adopt when playing 

the games.

As mentioned in 5.2.3.2, participants during UCE2 showed interest in the principle o f 

earning more game advantages when doing more PA even though more fairness was 

needed.

Therefore based onto this principle, V3 was developed, which included the creation o f 

Health challenges/cards. As explained in 4.B.4, these Health cards are PA challenges 

players can choose (though optional) to  tem porarily increase the ir avatar's features, 

which increases chances to  win the battle and the game.
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Evaluated in UCE3, these Health cards were a real success since every tim e players 

could take this (optional) challenge, they were doing so. W hat is also interesting is tha t 

pupils tha t attended the game club during lunch tim e created variations o f the use o f 

these cards.

In a group players were 
attacking each other 
using all the Health 
cards earned during
that game in one go In another group gir/s
instead of using one did not attack each
Health card and/or other although they

Bonus card took up challenges as
rnany times as they

C°h^
Health cards as, hey
could to reach the

'Qhest score at the end

Figure 2AE -  Being able to reframe rules seemed engaging

> By the end o f the intervention, players created the ir own rules when playing 

the board game (i.e. what card(s) to  use fo r attacking opponents).

"In normal set of cards you can 
Hava plenty of games from that inlt? So you

can do stuff like this!"
Adapting the 

rtJ/es for 
sub~g ames

C ollecting health card
becam e a goal im tse lf  
and towards the  end of
the intervention, some
(mainly boys) attended 

the  game club to
execute the  Health

challenges only

Figure 2AF -  Being able to  develop sub-games seemed engaging

> By the end o f the in tervention, players did not really play the board game and 

were instead executing health challenges only, which became a game w ith in  

the game. This idea of having sub-games, compared by the participants to  

traditiona l plain card games, was positively received.
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Salen & Zimmerman (2004) highlighted there are d ifferent levels o f rules w ith in  a 

game. There are rules explicitly w ritten  and unw ritten rules tha t are more socially 

acceptable fo r instance. Being able to  play a game w ithout applying the official rules 

(i.e. w ritten  rules) increased engagement and facilitated the game's appropriation by 

adjusting them  and modifying them  to  what suits the players best. Furthermore, 

creating sub-games played independently appeared to be engaging, which m ight also 

be more inclusive since it offers people who are not necessarily part o f the 'Boost Up!' 

experience the possibility to  play the game. In this case, a new themed card game tha t 

used the character cards and the bonus cards was created to  enable non-participants 

who did not wear a pedometer (and therefore could not get awarded currency) playing 

it.

2. 'Appropria tion ' through making and/or developing imagination

Participants in Workshop 4 o f UCE2 used rubber hands as lives (w ith three fingers each 

representing a life) which led the designer/researcher to  use Lego figurines as tokens 

(see l.B.4.3). As mentioned in 5.2.3.1, it was observed participants enjoyed creating 

the ir own token/avatar w ith the Lego tokens, which was also consistent w ith  UCE3 

findings.

Haha!! It is a DJ ofthej 
middle age!!"

"Put the^ 
moustache
k on!" _

Create/

Se\f-
STORV- ExpfeSS'on 

TELLING

Figure 2AG -  C reation/self-expression a llows app rop ria tion
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> Tokens were well appreciated. One participant did not want to  play the 

games when her token was already used by someone else. Another 'non- 

participant' at the game club regularly brought her own Lego to  play w ith her 

favourite  character while using some of the accessories provided. Even though 

Lego tokens were tangible, using characters to immerse players in to a 

compelling story was reported being crucial in Lu et al. (2012).

> Graphics (e.g. cards, board) and game accessories (e.g. Lego tokens) 

encouraged participants to  express themselves and/or develop stories around 

them. Furthermore, enabling players to  produce unexpected scenarios through 

associating random concepts (i.e. transposing ideas/things into tim e or places 

they neither exist nor belong) developed imagination and emotions, and 

increased engagement. This could be compared to  the random associations o f 

words used on Zamzee website to  describe PA and associate emotions to  it. 

Fantasy, defined by the use o f imagination, was identified as a core element fo r 

developing intrinsic m otivation and facilitating engagement among youths and 

adults (Baranowski et al., 2008; Malone and Lepper, 1987).

> Imaginative and compelling story lines w ith appealing characters and a 

fantasy theme (i.e. lakes, mountains, haunted environments...) can be very 

motivational (Lieberman, 2012), immersive (Slater & Rouner, 2002) and can 

focus attention (Lu et al., 2013) although this needs more research (Baranowski 

et al., 2011). Stories can create emotions by immersing players into a 

meaningful life-world, which is useful to  change knowledge, a ttitude  and 

behaviour (Lu et al., 2012), even health related one (Baranowski et al., 2008). 

Games w ith stories demonstrated being more engaging w ith young people than 

w ith adults, however it is unclear how the d ifferent aspects o f story, games 

components and sub-stories can provoke emotional response and behaviour 

change (Baranowski et al., 2008). In UCE3, an engaging storytelling seemed to  

be a way to develop the participants' imagination or to guide them  when 

playing games.
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• 'Simple /  Simplicity'theme

Figure 2AH -  'S im p le /S im p lic ity ' them e
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Creating a simple game concept with a few  game components and with a minimal 

design about the device measuring PA (e.g. no buttons to confuse) seemed to be an 

incentive to engage these people. Furthermore, creating hybrid games might be worth  

exploring further as participants seemed to respond well to this form at of game and 

incorporating a higher level of technology might also facilitate understanding of the  

game rules.

Already UCE1 data suggested that the simpler the game is the more engaging. Having 

one simple objective in the game with rules that are clear and direct and not too  

restrictive seemed engaging since it is easy to understand and it can allow self

expression/variations in the rules of the game.

Participants in UCE2 also explained that no buttons should be added to the device 

measuring PA as this might bring confusion. The simplicity of the device confirms UCE1 

data that the simpler the more engaging.

The iterative tests led in DRE3 aimed at simplifying the games rules and concept which 

encompass a primary and a secondary goal, as recommended by Munson & Consolvo 

(2012). The primary goal for players is about winning one or more games (on a daily 

basis) however the secondary goal is about winning the league (over the long term ).

Yet the way 'Boost Up!' V4 was presented and/or conceived for UCE3 might have not 

been simple enough since confusing in four different ways, about:
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1. The concept

Cards'.

X f y°ud0S/ P A  you got Attack, 
/  . iess sitting

it's Defence 1

'Does anyone
k n o w h o w  to  

ge t m ore 
k  attack?" J

ah
,od'",n*0

Wkett

..Beads!?"

This population  
seem ed m ore  

responsive
to instant 

reward

Figure 2AI -  The Two-Stage concept seemed to  be a d ifficu lt concept to  grab

> Feedback gathered in the Workshop 6 showed confusion about earning the 

main currency (each intensity equals a currency -  e.g. Blue = 'A ttack' = VPA) 

and the number o f steps to  earn the second currency (i.e. bonus cards).

> Doing PA one day to  be converted into games currency the fo llow ing day 

m ight not be engaging to  this age group who seemed more responsive to  

instant rewards/feedback.

> It is also unclear to  what extent this age-group can understand the concept o f 

being sedentary (i.e. standing up allows accumulating 'non-sedentary' currency 

= 'Energy') and/or being lightly, moderately and vigorously active (e.g. walking 

at a slow pace does not give any currency since it is LPA).
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2. The amount o f currency/components

The iterative game testing sessions in DRE3 led to  add components to  increase 

uncertainty o f winning however it seemed there were too many components to  

handle.

^ O U  have »“  ’ " “ S S J f  (cad gam e)’'0"  could
need to add it op and s ^  a certain amount (
just have the numbe didn.t d o a lotof

Feedback about the board game

Feedback about the card game

V4 - Card game cards V4 - Currency dispenser V4 - Board game cards

Figure 2AJ -  The games currencies

> Three d ifferent types o f cards were offered fo r the board game (bonus cards, 

chance cards, and health cards) and some players did not always rem em ber to  

use them all. Yet it is unclear why this is (e.g. they did not understand the ir role, 

health cards were more attractive).

> The card game contained only tw o  sets o f cards (character cards and bonus 

cards) however it has been reported the card game was not as engaging as the 

board game and was found too complex to  play since there were too  much 

m aths/too many calculations to  do.
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3. The concept & rules

O

In a group players were 
attacking each other 
using all the Health 
cards earned during 
that game in one go 
instead of using one 
Health card and/or 

Bonus card

ln.a['°ther 9roup gfr/s 
d|d not attack each 

other although they 
took up challenges as 
7 ar|y tifnes as they

C°h1 lt°u'co,,ect'asrTlany Health cards as they
c°uld to reach the

h-9hest score at the end

Figure 2AK -  Being able to  reframe rules seemed engaging

> By the end o f the in tervention, players created the ir own rules when playing 

the board game (e.g. redefining what card(s) to  use fo r attacking opponents).

^  In normal set of cards you can 
V  have P,enty of games from that init? So

can do stuff like this!"
Opting the

ru'es for 
SLJb-games

became a goal in
and towards the end
the intervention, some
(mainly boys) attended

the game club to  
execute the Health 

challenges only

Figure 2AL -  Being able to  develop sub-games seemed engaging

> By the end o f the in tervention, players did not really play the board game and 

were instead executing health challenges only, which became a game w ith in  

the game. This idea of having sub-games, compared by the participants to  

traditiona l plain card games, was positively received.

Salen & Zimmerman (2004) highlighted there are d ifferent levels o f rules w ith in  a 

game. There are rules explicitly w ritten  and unw ritten rules tha t are more socially 

acceptable for instance. Being able to  play a game w ithou t applying the official rules 

(i.e. w ritten  rules) increased engagement and facilitated the game's appropria tion by 

adjusting them and modifying them to  what suits the players best. Furtherm ore,
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creating sub-games played independently appeared to  be engaging, which might also 

be more inclusive since it offers people who are not necessarily part o f the 'Boost Up!' 

experience the possibility to  play the game. In this case, a new themed card game 

using the character cards and bonus cards was created to  enable non-participants 

playing it.

4. The form at o f the games

It was generally reported tha t participants (and non-participants) found traditional 

games engaging, especially board game tha t are 3D-based (e.g. Mouse Trap, Rumble in 

the jungle).

"Yeah you press it and 
a does riddles on the board game: it is

like sounds or jokes and you gotta

figure out who/what it is

9an,(
rof

UCE3W6 - Feedback Session

- Work'ng thing when yoi 5 th,S . 
you've got loads of trapsand'D'nJ h e j un9 'e and* ̂  

trap. You have to get to the lin  '3 bit like mô e 
't cause you've got different s tra o T  firSt'1 like

UCE3-'The Game Club' - Year 7 participant

Figure 2AM -  Hybrid games seem to  be w orth developing

> The board game promoted a form  of engagement and the fact tha t games 

like 'Rumble in the jungle' are engaging suggest traditional games should not be 

neglected.

> Participants suggested developing traditional games tha t incorporate 

electronic components (e.g. sound - not only the device measuring PA levels) 

which seems w orth  exploring further. This form at o f game combining
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traditional games with electronics, is defined in this research as 'Hybrid7 games, 

and reminds of 'Gener-G7, the electronic board game invented prior to this 

research and based on the Two-Stage concept (Bee, 2011).

It was also reported that the bag was cumbersome, which combined with the number 

of game components delivered daily might have been an obstacle in the players7 

engagement. Therefore creating a device or an app that might simplify the game's 

experience and facilitate understanding might be worth exploring further, like for 

instance combining it with the tool to measure PA.
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• 'Visual Representation7 theme

CM *

CL

-C

Figure 2AN -  'Visual Representation' theme
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This research concluded tha t representing one's PA performance is an im portant factor 

to  promote PA. Many d iffe rent ways o f representing one's PA performance were 

explored in this research yet fu rthe r work is needed to  understand what the best way 

to  visually represent a behaviour is. This exploration could be done in a way tha t allows 

players to  have more com petition w ith themselves since beating the ir own 

performance was something they were into. This leads to  the question o f privacy as to  

displaying inform ation tha t in certain scenarios m ight be sensitive but motivational.

1. Importance of visually representing behaviour.

The games participants created in Workshop 2 o f UCE1 allowed the personas to  

compare the ir PA levels done for the day w ith others (e.g. friends).

This was also found in UCE2 where all participants agreed the importance o f visually 

representing PA levels (e.g. to  know how healthy they are, to know when to  stop, 

and/or to  im prove/beat the ir own performance).

UCE3 concurred w ith  the effectiveness o f visually representing one's PA performance.

active
concentrate

"When I was 
wearing the 
pedometer it 
made me want 

to do more 
activities

because

°r steps"

V
interface of the 

pedometer

VISUAL 
REPRESEN-

t a t io n

Ped 'n o 6 K *'°°

ts
p5 > - et9et

Figure 2AO -  Visualising the performance is an incentive

> The design of the pedometer and its interface was liked and accessing the 

number o f steps was an incentive.
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> Participants looked up the ir performance, not necessarily to  satisfy the ir 

curiosity but to  do better.

> The graphical representation o f PA in the form  of a flow er seemed to  be a 

useful incentive and engaged one participant who generally seemed 

disengaged. The use o f 'evolving graphics' (e.g. garden growing over tim e) has 

shown to  be effective previously (Munson & Consolvo, 2012).

> Being able to  see concrete data o f the ir behaviour through a visual 

representation seemed to  be an incentive and encouraged them  to  do more 

activities or just "to  be active". It is unknown whether providing access to  more 

detailed PA inform ation over and above step count would have increased 

motivation even further.

2. Representing the performance

Even though the visual representation was an incentive, it is questioned what the best 

way to  represent PA is.

The ACTIVIO system in UCE2 used a combination o f a gauge w ith a number yet since it 

was also reported in Workshop 1 tha t graphic visuals such as bars (as showed in 

Zamzee in Appendix l.B.1.2) were engaging, it is questioned which o f the numbers, 

diagrams or else are the most appealing or engaging.

The m ajority o f participants in UCE3 reported checking regularly the steps on the 

pedometers however how to  best represent PA to  increase m otivation among young 

people is questioned, w hether it is about using numbers or o ther form s of 

representation.
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/  "Am I more 
than you!? It's not fair... 

What does it mean? I don't 
! get it: we have the same 
\  figures" _  I "No we 

haven’t!' pctencc ♦ *  
^ WCHftN6tABLt

12000 • 1*
2 Round!

8000 9
tnoev

'No thats for 
tfle gam e !"

"yeah that s 
what I mean, 
got the exac 
same for thf 

^  game...''

'te/referZ dmsince
> Numbers!?  
the games r, 6 refer to 

based on an inH ^ ^  a w a rd ed  

> Tbe num bers  (am ̂  baseline  
and % increase/H  beads  

r*fer,°<teframe ^ ? * ° fPA>

30%

1°» ^  26

£  5  -s

* *  ^  >Howev“ t; " Ptaym mm° n

UCE3 - Presenting Individual Performance /  Framework UCE3 - Chat at the Shop

Figure 2AP -  Using numbers showed confusion and discouragement

> Using numbers may be a direct way to  read and make sense o f one's 

performance however it can also be confusing. This is especially true  in this 

scenario where the games currencies were awarded based on a fram ework 

common to  all players but referring to  a performance set individually 

(baseline). It is unclear how well participants understood this and therefore 

numbers read 'ou t o f context' seemed confusing and discouraging.

> It seemed tha t participants had difficulties self-evaluating how active they 

were (i.e. they often thought they were doing more than they actually did) and 

the reality o f the ir behaviour seemed sometimes d ifficu lt to  accept. Reporting 

PA levels through numbers might also be a too bru ta l/d irect way o f giving 

feedback, especially when PA is misperceived. M isperception o f PA was also 

reported among adults in Prince et al. (2008), who also had difficulties self- 

evaluating the intensity o f the ir PA, which might be even true r w ith  young 

people.
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The way 'Boost Up!' V4 was designed enabled giving feedback about one's 

performance in a d iffe rent way to  using numbers (i.e. game currency/reward and 

graphics).

X  "You >  
f  should try  to 
get a 7 in Attack 

w ith maybe 2 
bonus cards., 'y

SHOP!

■Has a ll the a c tw -  

saved yea ••
flower was all

. day long -  J

R a n d o m

Graph*cs

UCE3 - Workshops

Beads

"Do Y° >
check o fte n

how many
beads you've

got'?" j

S H O P /

UCE3 - The Shop'

Figure 2 A Q - Exploring other ways to  visually represent PA

> Beads (middle) in the currency dispenser seemed to be interactive fo r all 

participants, even those reporting not playing the games or attending the game 

club. These individuals were somehow curious to  find out how much or how 

well they were doing, suggesting the element o f surprise/suspense, already 

identified as engaging in UCE1, was enjoyable.

> Earning as many cards as possible (left) also seemed to  be an incentive, 

whether it was from  one day to  another (to earn bonus cards) or when playing 

the board game (to earn health cards). When coming to  the shop to  collect 

the ir currency, participants did not seem to  be interested in how many m inutes 

they had done and would rather know how many beads or cards they had 

earned.

> Graphical representation (right) in real tim e has shown to  engage participants 

d ifficu lt to  engage. 'Evolving graphics' (e.g. garden growing over tim e) has 

shown to  be effective previously (Munson & Consolvo, 2012).
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The various changes in a behaviour can be very abstract fo r an individual and 

representing it physically was found in Gray et al. (2013) to  be a powerful incentive for 

all individuals, whether the progress (in tha t case weight loss) was light or not. 

Exploring how to  visually represent PA (e.g. through the use o f (evolving) graphics, 

game rewards/currency and/or in a tangible way) seems worth exploring further.

3. Beating the ir own performance

Throughout all the enquiries, it was noticed at various instances tha t often participants 

seemed keen in beating the ir own performance rather than others'.

In UCE2 participants just wanted to  increase the ir heart rate from  one PA challenge to  

another.

In DRE3, the card game was tested among a fam ily (see l.C.1.6) w ith  tw o  boys who 

were running up and down the stairs to  do better from  one day to  another (even 

though com petition between the tw o boys was also reported).1

The designer/researcher in UCE3 was able to  testify o f some participants' reactions 

who tried to  accumulate as much steps or beads as they could (i.e. increase the PA 

levels o f MPA or VPA or decrease sedentary tim e), or get the flow er as big as they 

could.

^ a s  looking my pedometer

not necessarily by curiosity bu 
to do better ^

" Yep  

same 
h e re !"

UCE3 -'Game Club' UCE3 W6 - Feedback Session

Figure 2AR -  Defin ing Challenge & C om petition
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> It w as also observed  in UCE3 th a t  boys w e re  co m p arin g  th e ir  gam e cu rren cy  

(n u m b e r o f beads and cards e a rn e d ) w ith  peers , co n firm in g  th a t  boys a re  m o re  

c o m p e tit iv e  th a n  girls (Schell, 2 0 0 8 ).

> P artic ipan ts  fro m  all g e n d e r seem ed  to  be keen in having a c o m p e tit io n  w ith  

th em se lves , to  b e a t th e ir  o w n  p e rfo rm a n c e  th ro u g h  accu m u la tin g  th e  h ighest 

scores w ith  th e  h ea lth  cards. S om e players (girls and boys) d e v e lo p e d  a sense  

o f a c h ie v e m e n t w h e n  b ea tin g  th e ir  o w n  score th ro u g h  accu m u la tin g  h ea lth  

cards.

It is th e re fo re  im ag in ed  th a t  since th e y  w e re  try in g  to  c o m p e te  w ith  th e m s e lv e s , th e  

best p e rfo rm a n c e  o f th e  h e a rt ac tiv ity  fo r  instance could  be d isplayed as an in cen tive  

to  do m o re  (e .g. th e  'G host car' in S uper M a r io  to  co m p a re  th e  actual p e rfo rm a n c e  

w ith  th e  best o ne  reached  p rio r to  th a t  p lay).

4 . P rivacy w h e n  sharing th e  PA p e rfo rm a n c e

Even th o ug h  rep resen tin g  and sharing  a p e rfo rm a n c e  can be a fo rm  o f m o tiv a tio n  and  

increase e n g a g e m e n t, concerns w e re  raised a b o u t th e  privacy o f th e  in fo rm a tio n  to  

m ake visible.

Players should be ab le  to  post th e ir  PA p e rfo rm a n c e  to  rece ive  su pp o rt fro m  o th e rs  fo r  

instance w h e n  th e  levels a re  lo w  o r to  show  progress since th e  s im ple  fa c t o f m ak ing  

ac h ievem en ts  visib le w as fo u n d  re w a rd in g  (M u n s o n  &  C onsolvo, 2 0 1 2 ). Y e t sharing  

certa in  in fo rm a tio n  can be sensitive fo r  som e p eo p le  th e re fo re  th e  choice o f w h a t  to  

share and w h o  w ith  seem s crucial. F u rth e rm o re , giving th e  o p tio n  to  a p p ro v e  or  

disapprove  ones' b eh av io u r seem s im p o rta n t (M ic h ie  e t al., 2 0 1 1 ) and  w as fo u n d  

m o tiv a tio n a l, w h e n  don e  in fre q u e n tly  (M u n so n  &  C onsolvo, 2 0 1 2 ).
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•  'Two-Stage' theme

CjQ

~2 T3

R ^

Figure 2AS -  'Two-Stage' them e
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The Two-Stage concept, inherent to  'Gener-G' (the game created prior to  this 

research), was appreciated when tested by a fam ily (see 1.2.3) and seemed particularly 

suited in relation to  what the literature suggests (see 2.5.3).

Quite a few exam
ples of games 

created were Two 
Stages based^.

UCE1 W4 - Dream Game!

Figure 2 A T - Participants creating games based on the Two-Stage concept in UCE1

> Participants in Workshop 2 & 4 in UCE1 created games based on this concept 

too, suggesting it m ight be attractive.

> Therefore Gener-G was presented as part o f the Tw o Stages Games' posters 

during the Fun Day event in UCE1 (see 5.1.2.2) and received positive feedback.

'Boost Up!' V I, created during DRE2, was hence based onto this concept, which also 

seemed to  be a good way to bring 'Novelty' to  the game, presented as an im portant 

factor by Daley (2009) to  promote repeated play.

It was reported in 4.2.4 tha t the original plan fo r testing the 'Two-Stage' principle (i.e. 

do PA during one week to  earn advantages when playing the games during the 

workshops) could not be tested throughout the whole length o f UCE2. Flowever as 

demonstrated in 5.2.3.2 there were several instances where participants showed 

interest in this concept. This was concluded through the participants reporting 

enjoying the Two-Stage games (Pokemon and Zamzee games in Workshop 1, the game
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played w ith  ACTIVIO in Workshop 3, and the Two-Stage concept tested in Workshop 

5).
UCE2 data gave confidence about the viability o f the 'Two-Stage' concept to  prom ote 

PA in an engaging way and it was hence explored fu rthe r in DRE3. Yet this enquiry also 

looked at blurring the Two-Stages by bringing 'PA into gaming' and 'gaming into PA' 

respectively based on the games created by the participants in W orkshop 2 and on the 

success o f the game created fo r Workshop 3 in UCE2. In both workshops though, the 

games were based on the idea to  do PA to  earn games rewards (i.e. points or 

advantages) instantly, which led to  creating the Health challenges in V4 board game 

(as explained in l.C.2.2). Furthermore, the type of PA to  promote in Stage 1 (i.e. health 

recommendations) was also combined w ith the idea of players creating the ir avatar's 

features (see l.C.3.1).

V4 was then tested in UCE3, which also developed insights around the effectiveness o f 

'Boost Up!' and its Two-Stage concept to  prom ote PA. For a m ajority o f the 

participants, the intervention was not what they expected but this was not necessarily 

a bad thing.

a  though I

nfrt. j

lactlV''yb,cauŝ tod« l0,

i Z Z uld9e■ 'i oia matt fr,0re

UCE3 - Feedback

ut-fc3 seemed to show 
a f°rrT1 of engage

ment (especially the 
>°ard game) however 
it didn't increase PA 
'vels ° r helP meeting
>e recommendations

Figure 2AU -  The games & Two-Stage concept seem to  be an incentive to  increase PA
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> Even th o u g h  th e re  w as no increase in PA o r red uction  o f s e d e n ta ry  b e h a v io u r  

in UCE3, instances sh ow ed  th e  T w o -S tag e  princip le  o f do ing  PA to  g e t m o re  

cards to  w in  against o p p o n en ts  w h e n  playing  in gam es in S tage 2 w as an  

in cen tive .

> Even if it is u nc lear h o w  w e ll th e  co ncep t o f earn in g  currency  w as u n d ers to o d  

(see 6 .4 ), p laying  gam es fo r  p ro m o tin g  PA seem ed  to  be a p p ro p ria te  fo r  young  

p eo p le , especially  w h e n  PA is p a rt o f  th e  g am e  play (e.g. h ea lth  challenges).

> Since p eo p le  fro m  th is  age seem  to  va lu e  in s tan t fe e d b a c k /re w a rd s  m o re , th e  

stages o f doing  PA and  p laying  gam es should fo llo w  each o th e r  o r be m o re  

re la te d /lin k e d . B lurring th e  tw o -s tag es  by bringing 'PA in to  g am in g ' and  

'gam ing  in to  PA' seem s w o rth  exp lo ring  fu rth e r .
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• 'Device Measuring PA; theme

o

Figure 2 A V - 'Device Measuring PA' theme
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This section presents the findings around the use of devices to  measure PA in an 

engaging way to  ensure its acceptability and reliability. The findings presented here are 

based onto a comparison o f practical tests tha t took place in UCE2 and UCE3, in which 

both heart rate monitors and pedometers were discussed and/or tested.

V ,o “O

Si £ to g C

u o

O

0(z -

3  c■5 s

Figure 2AW  -  Feedbacks & Statistics around the  F itb it pedom eters
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> By the end o f UCE3, 69% o f the participants (11/15) were still wearing the 

Fitbits against 29% (2/7) in UCE2. Yet this does not mean Fitbits were worn 

every day, especially during weekends, which may be a key point to  explain the 

variations in the data.

> Through questionnaires, observations, chats, and feedback gathered in UCE 3 

Workshop 6, it was possible to  develop an understanding about the 

acceptability o f the pedometers: what was engaging (right side), w hat was an 

obstacle (in the middle) and how this could be overcome (left side).

1. A range o f properties found engaging

o Visualisation

a c t i v e

concentrate on 1 n<
m  e ! "  doing my best 

° f  s t e p s "

"When I was 
wearing the  
pedom eter it 
made me want 

to do more 
activities

(3± &interface of the 
pedom eter

Yea/,/?

VISUM-
rEpr e se n -

t a tio n • the ro°re
the ro°re 

% * * « * * *

Figure 2AX -  Visualising the performance is an incentive

> The design o f the pedometer and its interface was liked and accessing the 

number o f steps was an incentive.

> Participants looked up the ir performance, not necessarily to  satisfy the ir 

curiosity but to  do better.
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> The graphical representation o f PA in the form  of a flow er seemed to  be a 

useful incentive and engaged one participant who generally seemed 

disengaged. The use of 'evolving graphics' (e.g. garden growing over tim e) has 

shown to  be effective previously (Munson & Consolvo, 2012).

> Being able to  see concrete data o f the ir behaviour through a visual 

representation seemed to  be an incentive and encouraged them to  do more 

activities or just "to be act i ve” . It is unknown whether providing access to  more 

detailed PA inform ation over and above step count would have increased 

m otivation even further.

o Feedback & Multi-Use

During the discussion in Workshop 6 a m ajority o f participants reported looking up the 

inform ation on the pedometers (mainly the steps) however some used it as a watch, to  

check the tim e (right side in Figure 2AW). Having a device measuring PA tha t can also 

be used for something else might be an incentive to  wear/use it.

The fun and unexpected aspect o f the messages (e.g. 'Step Geek' in Figure 2AW) on 

the pedometer also seemed to  be an incentive since it was observed tha t participants 

engaged in LPA when such messages popped up (i.e. walking around), waiting fo r new 

ones to  appear.

o Novelty

Participants seemed to  interact a lo t w ith the pedometers when firs t handed out, 

although the novelty seemed to  wear o ff after 7-10 days, especially during weekends: 

9/13 wore the pedometer the whole firs t weekend, although fo r the second and th ird , 

the average dropped to  4.5/13 and 3.5/13 respectively. It is im portant to  consider the 

previously mentioned concern about losing the devices which could also explain why 

participants were reluctant to  wear them.
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2. W hat it should not be

Figure 2A Y -T he  negative aspects o f the Fitbits

> Losing the pedometer was something the participants were scared of. Four 

pedometers were lost over the length o f the intervention.

> Pedometers were generally found too small which may have been an obstacle 

to  its acceptability.

> The fear o f losing the pedometers may be explained by the fact tha t 

participants did not own it and tha t the designer/researcher insisted on taking 

care o f them while wearing them every day.

> Alterations were suggested (e.g. luminous pedometer glowing in the dark, 

choice in size & colour).
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3. W hat it seems to  rather be

do^ete<

know I did 4 miles at 
the week-end b u t! 
forgot to wear it!!"

j pedometer m er t0 bring the bâ f̂ 
I «* «*>„«„ W«w«

E-' didn't like the bL h ' on,v 2 transcnb
tad ,o « „  p*8 »  » »  « « * ,  2

i G-l had to  w o rry  a// the Quest>°nn
I  my P e d o m e te^ ^ *B « iiiiite^ o t having (workshop 
IH 1 & J-Noy^V /
r K-Too mu 

P e d o m e i  
1 Mt i

"f\ wristwatch,
, necklace or a belt for I ^

would be much better^

Figure 2AZ -  A device part o f the participants' lifestyle

> Participants found tha t remembering the pedometer all the tim e was "hard” , 

"a pain” , " worrying" and it upset them when forgetting to  wear it since they 

could not get rewarded fo r the activity done.

> To avoid losing or forgetting to  wear the instrum ent measuring PA, it seems 

the device should be part o f something tha t bridges the worlds o f school 

(week) and home (weekend) tha t appeared to  be clearly d istinct and should be 

part o f the ir lifestyle, which confirms the findings of UCE2 (see 5.2.1.1). 

Incorporating the instrum ent o f measure in to products or fashion designs like a 

necklace, a phone (however this may not be suited fo r school use), or a 

wristwatch may be a way to  engage these people wearing it. This way, players 

could be rewarded fo r being more active throughout the day (DH, 2011) and 

fo r any type o f activities undertaken, which include conventional activities 

(Lieberman et al., 2011). This means tha t the entire PA done across various 

domains (Sallis et al., 2006) could be taken into consideration, which would be 

more representative o f the users' pattern o f PA.
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compilation of various aspects that seem worth exploring and that may be 
1 '̂ ;<m of a device measuring PA likely to be engaging.

Below is a iu ,,.r 
useful integrating in the design

%
Design suggestions about the device measuring PA:

1 > Let the users/players access the right information
(used to award currency when playing games)

2 > These information should be multi-use: they could 
be useful as much for informing about the exercise done 
as for giving tips for the game or for unrelated informa

tion (e.g. time)
3 > Find an engagging way to visually represent the 

different activities undertaken 
4 > Using humour and unexpected/random association 

of words to give feedback seems to be an incentive 
5 > In order to make sure to be worn, it should be 

adjusted to the lifestyle of this population and incopo- 
rated into accessories/clothing (e.g. belt, necklace...)

These findings were found through using pedometers 
however this could be taken into consideration when 

designing new heart rate monitors.

Figure 2AAA -  A list of potentially engaging aspects for designing a
measuring PA
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Appendix 3- Boost Up! ™ Board & Card Game Rules V2

Evaluating the V2 board and card games was a way to  test the Two-Stage concept. This 

was carried out in the last workshop of the second user-centred enquiry, which 

consisted o f doing PA w ith the ACTIVIO system to  simulate Stage 1 and reward the 

most active participants when playing the games in Stage 2. Both games shared a 

common currency, manifested here through the chance and character cards.

3 . A  B o o s t  U p ! ™  B o a r d  G a m e  V 2

Boost Up!™ board game rules were much more advanced than those o f the themed 

card game.

3 .A .1  O b je c t  o f  t h e  G a m e

Players choose a character to  play w ith.

The first player to  reach the 'W OW ' square (square 100) wins. Players can attack each 

other in order to  take the lead and use chance cards to  boost the ir character's features 

and increase the ir chances to  successfully win an attack.

3 .A .2 .  H a r d w a r e

- lx  Board (Figure 3C).

- lx  Deck o f 26 character cards (Figure 3D) where each character card is composed of 

three features (Attack, Defence, Energy) w ith  a value from  1-10.

- lx  Deck o f chance cards (encompassing tw o categories -  see 3.A.9).

-7x Lego figurines w ith accessories used as tokens.

- lx  6 sided dice.
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3 . A . 3  P r in c ip le  o f  t h e  G a m e

• Meaning of Character Cards

Each character has 3 features: 'A ttack', 'Defence', 'Energy' and each has a d iffe rent 

meaning:

-'Attack' helps a player to  attack other players.

-'Defence' helps protect a player from  enemy attacks.

-'Energy' tells a player how far the ir attack can reach (=number o f squares a character 

can attack).

• Conditions to  enable an Attack 

To Attack another player:

1) A player's token must be outside the ceasefire zone (outside square 20 -  see 3.A.7).

2) A player's token must be behind the enemy. A player cannot attack another player 

who is behind or on the same square.

3) A player needs to  firs t roll the dice and then attack only if the player is in fro n t o f 

him /her.

• Succeeding in an attack 

For a successful attack:

1) The opponent should be w ith in  the character's 'Energy' range. For instance if a 

player reaches square 39 after casting the dice and tha t the opponent is on square 45, 

the player's character must have an 'Energy' o f 6 or higher to  be able to  attack.

2) A player's 'A ttack' must be stronger than the opponent's 'Defence'. It cannot be the 

same value or lower. If one's character has an 'A ttack' o f 5, but the opponent's 

character has a 'Defence' o f 5 or above, then the player attacking w ill fail. To increase 

the value o f the ir character's feature, players can use the chance cards to  boost the ir
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character's features: this is valid fo r players attacking (by boosting the ir character's 

Attack) or defending (by boosting the ir character's Defence).

A successful attack will force the opponent to  move back 20 squares. For example, if 

tha t opponent is on square 53, he or she w ill have to  go back to  square 33. If the attack 

fails, the attacker must go back 10 squares. Alternatively, players can also use a life o f 

the ir token (see 3.A .10) to  avoid going backwards, whether the player is attacking or 

defending

3 . A . 4  S t a r t i n g  a  G a m e

Each player receives three chance cards except Player 1, who receives four (see 3.A.5). 

Players' character cards are revealed to  other players, however the chance cards 

remain hidden.

Once players have chosen the ir character card, they ail place the ir Lego tokens on the 

start line. Player 1 starts by throw ing the dice.

A player going from  one zone to  another has the opportun ity to  do as much PA as 

possible in 30 seconds (see 3.A.6).

3 . A . 5  A d v a n t a g e s  E a r n e d  f o r  t h e  M o s t  A c t i v e

The player finishing firs t from  Stage 1 (w ith the highest points tota l) is made Player 1 

and earns advantages which increases the ir chances o f w inning the game. These 

advantages consist of:

• First choice o f character.

• First choice o f token.

• An extra chance card (four instead o f three).

• First move when starting the game.

Each player chooses a character card. The player who did the most PA in the previous

activity chooses first, then the second, and so on...
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3 . A . 6  T h e  Z o n e s  o n  t h e  B o a r d

There are three zones on the game board:

• 'Cease Fire' zone (the firs t 20 squares: 1-20) = No player can attack another 

while on a square in the Ceasefire Zone.

• 'No Teleport' zone (the last 40 squares: 61-100) = the 'te leport' chance card 

cannot be used if a player is on one of the squares in this zone.

• The zone in the middle has not got any particular rules.

3 . A . 7  P A  S q u a r e s

When landing on one of the tw o  'PA' squares (number 20 & 60), players have the 

option to  carry out a challenge of the ir choice (e.g. push-ups, star jumps, sit-ups) in an 

a ttem pt to  reach the highest BPM possible in 30 seconds, using a heart rate m onitor as 

part o f the ACTIVIO system to  try  to  earn one or tw o  chance cards, determ ined by the 

number o f beats per m inute reached w ith in  those 30 seconds. Once executed, players 

w rite  down the number o f points generated on the side o f the board. Shown below are 

the thresholds tha t allow chance cards to  be won:

< 17 0  B PM 17 1  < x <  1 9 0  B PM > 19 1  B P M

Number o f Cards 0 1 2

Number o f cards earned fo r Stage 2 based on PA (heart beats) done in Stage 1

3 . A . 8  C h a n c e  C a r d s  M e a n in g

The chance cards can be split into in tw o  categories. Category 1 encompasses cards 

giving all sorts o f advantages (e.g. avoiding map traps, players' attack, moving quicker). 

Cards in Category 2 consist o f boosting one feature o f a player's character. When 

playing a game, cards from  both categories are mixed together.
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•  Categoryl

-Cosmic Shield: Protects against all player attacks (except Galactic Attack).

-Freeze: Choose one opponent to  miss a turn.

-Galactic Attack: All opponents go back 10 squares (only Universal shield protects 

against this).

-Reverse: choose one opponent to  move backwards on the ir next turn.

-Super Freeze: Take 2 extra turns.

-Teleport: Move forward 25 squares. This card can't be used in the 3,d zone (dark grey)

-Universal Shield: protects against all opponent attacks and map traps.

move forward 25 squares take 2 extra turns
choose one player to 

miss a  turn
choose one player to move 

backwards on their next turn

\

protectd against all all player, go back 10 sqaures
player attacks protects against all player (only universal shield

(except galactic attack) attacks and m ap traps protects against this)

Figure 3A -  Chance cards from  category l
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• Second category 

-Attack: +10.

-Energy: +25.

-Energy: +50.

-Defence: +10.

&

ZD
■*+<> m v td 'ie  +40 +^5  + so

Figure 3B -  Chance cards from  category2

3 . A . 9  T o k e n s

Each Lego token is made of 3 parts (head, body, legs), which each corresponds to  a life 

fo r players to  use. A life can be used by a player who:

• Fails an attack;

• Was attacked and lost;

• Wants to  avoid a map trap.

Instead of going backwards (when attacking/attacked) the player in question sacrifices 

a life to  remain where he/she was. To do so he/she takes o ff one part o f the ir Lego 

token.
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Figure 3C -  The Board
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Figure 3D -  Character cards

Page | 379



r-K.\s UUI ILCIK j r~\. _L utJi5H u'V.vv^lU[Jill^lll | r̂ ./L l\CllCtLIVC l ^ a i l O U V C  I J rv u io  V £, | h\.̂  r\UIĈ V 4
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3 .B  B o o s t  U p !™  T h e m e d  C a r d  G a m e  V 2

At the time, the Boost Up!™ themed card game was not as developed as the board 

game, however a set o f core rules was established nonetheless.

3 .B .1  O b je c t  o f  t h e  G a m e

Players have to  collect all the character cards from  other players to  win the game. To 

increase the ir likelihood of w inning the cards, players can use chance cards tha t are 

distributed at the start o f the game.

3 .B .2 .  H a r d w a r e

- lx  Deck o f 26 character cards. Each character card has three features (Attack, 

Defence, Energy) w ith  a value from  1-10 (see Figure 3D).

- lx  Deck o f chance cards (from the second category o f the board game only): Attack: 

+10; Defence: +10; Energy: +25 (see Figure 3E).

1  C D V 4

Figure 3E - Chance cards from  category2

-7x Lego figurines w ith accessories.

3 .B .3  S t a r t i n g  a  G a m e

Each player receives three chance cards at the start, except Player 1 who receives fou r 

(see 3.B.4).
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All the character cards are dealt equally to  the players, who then place the ir character 

cards pile in fro n t o f them  face down.

Each player picks the firs t card on the ir character pile and holds it, along w ith  the ir 

chance cards, so tha t the other players cannot see the ir cards.

Player 1 starts the game and chooses one feature (e.g. Attack). Once a feature has 

been called, Player 1 has the option to  boost the chosen feature by using a maximum 

o f one chance card per round. It is then the turn  o f the second player (clockwise) to  

choose whether they wish to  boost the ir character card, then the th ird  ... until all the 

players have had a chance to  boost the called feature. Everyone then calls out the ir 

to ta l value fo r the chosen feature. . W hoever has the highest value wins ail the 

character cards, collects them  and places them  at the bottom  of the ir stack.

Whoever won the cards then chooses any feature to  read from  the ir next card, and 

again whoever has the highest value o f the chosen feature on the ir top card wins all 

the cards and has the next turn. This continues fo r as many turns as necessary, and 

players drop out o f the game as they run out o f cards. Whoever eventually manages to  

collect all the cards wins the game.

At any tim e during the game, players can choose to  use a life (see 3.B.5) to  try  earning 

a chance card if they carry out enough VPA, as detected by the heart rate m onitor used 

w ith  the ACTIVIO system.

3 . B . 4  A d v a n t a g e s  E a r n e d  f o r  t h e  M o s t  A c t i v e

The player who finishes firs t in Stage 1 (w ith the highest amount o f points) is made 

Player 1 and earns an advantage which increases the ir chances of w inning a game. 

These advantages consist of:

o Starting the game (Calling a feature first).

o Getting an extra chance card (four instead o f three).

o Choosing firs t a token to  play w ith.
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o Getting the extra character card(s) left, if the cards cannot be distributed 

evenly.

3.B .5 Use a Life

Each player has a token tha t represents them. The token is made of 3 parts (Head, 

Body, Legs), which each correspond to  a life fo r the player to  use. A life allows players 

who have lost a round to  keep the card they played w ith, although the w inner o f tha t 

round keeps the cards o f other players.

When one player uses a life, all the players have to  do PA fo r 30 seconds (using the 

heart rate m onitor used w ith the ACTIVIO system) to  try  to  earn one or tw o  chance 

cards, determ ined by the number o f beats per m inute reached w ith in  those 30 

seconds. Shown below are the thresholds tha t allow chance cards to  be won:

< 1 7 0  B PM 1 7 1  < x < 1 9 0  B PM > 191  B P M

N u m b e r o f Cards 0 1 2

Number o f cards earned fo r Stage 2 based on PA (heart beats) done in Stage 1
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Appendix 4- Boost Up! ™ Board & Card Came Rules V4

4 .A B o o s t U p !™  V4

4 .A .1  B r i e f  I d e a  o f  t h e  O v e r a l l  G a m e

The players carry out PA one day to  generate a primary and secondary currency, which 

are then used to  play games on the follow ing day. The currencies are the same for 

both the board game and card game but they are used d ifferently in each. Currencies 

are given to  players on a daily basis and they must keep the ir currencies w ith  them  in 

order to  play at any tim e throughout the day.

4 . A . 2  E a r n in g  C u r r e n c ie s  -  P e r s o n a l  t o  E a c h  P la y e r  

This section explains how to  earn currencies prior to playing the games.

• Main Currency (Beads)

Players' patterns o f PA are used to  create a 'character' which has three features: 

'Attack', 'Defence' and 'Energy'. Players can earn up to  10 beads fo r each feature 

depending on the intensity o f the ir PA (VPA = 'Attack', MPA = 'Defence', Non- 

Sedentary time='Energy'). When starting 'Boost Up!', each player sets the ir baseline 

by measuring the ir daily average o f PA over a certain amount o f tim e. This is then used 

as a benchmark from  which to  award the beads, which are kept in the player's 

personal box. By reaching the ir baseline, players are awarded 5 beads. Table A below 

shows an example o f how beads are awarded when the baseline is set w ith : 20 

minutes of VPA, 150 minutes o f MPA and 300 minutes spent sedentary.

^ '\B e a d s 0 1 2 3 4 5 6 7 8 9 10
S te p s ^ ^ -50% -40% -30% -20% -10% Baseline +10% +20% +30% +40% +50%

VPA 10 12 14 16 18 20 22 24 26 28 30
MPA 75 90 105 120 135 150 165 180 195 210 225
Sedentary 450 420 390 360 330 300 270 240 210 180 150

Table A -  PA to  beads conversion fram ew ork
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• Second Currency (bonus cards)

The bonus cards are awarded fo r the am ount o f steps made by a player on a day-to- 

day basis. Table B below is the fram ework explaining how bonus cards (up to  7) ca ne 

be earned:

N u m b e r  

o f Steps

4 0 0 0  < x 

< 59 99

6 0 0 0  < x 

< 7999

8 0 0 0  < x 

< 99 99

1 0 0 0 0  < x 

< 1 1 9 9 9

12 0 0 0  < x 

< 1 3 9 9 9

1 4 0 0 0  < x 

< 1 5 9 9 9

x > 1 6 0 0 0

N u m b e r  

o f Cards 1 2 3 4 5 6 7

Table B -  Steps to  cards conversion fram ework

4 . B  B o o s t  U p ! ™  B o a r d  G a m e  V 4

4 .B .1  B r i e f  I d e a  o f  t h e  G a m e

Suitable fo r 2 to  8 players, the aim of this game is to  avoid map traps and players' 

attacks to  be the firs t to  reach the 'W OW ' square.

In this game the beads awarded determ ine the strength o f the three features o f each 

player's character. 'A ttack' is used to  attack other players, 'Defence' is used to  protect 

and 'Energy' is used to  determ ine how far one's attack can reach.

Players can tem porarily boost the value o f the ir character's features during a game by 

using the ir secondary currency (bonus cards) if they earned any tha t day, or by using 

health cards earned during a game (see 4.B.4).

Players can also protect themselves against map traps through the use o f chance cards 

tha t are acquired when playing too (see 4.B.4).
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4 .B .2  H a r d w a r e

-A box (w ith up to  30 beads) and a case (w ith up to  7 bonus cards) tha t are personal to  

each player.

- lx  Deck o f chance cards.

-3x Decks o f health cards (Fun, Skills and Strength).

-8x Lego figurines used as tokens w ith  accessories.

-2x Dice (one 6 sided to  play on the board, the other 12 sided to  attack/defend other 

players).

- lx  Timer.

4 .B .3  C u r r e n c ie s  E a r n e d  p r i o r  t o  P la y in g  ( P e r s o n a l  t o  E a c h  P la y e r )

As explained in 4.A.2, the currencies have d ifferent purposes in the game and are 

awarded fo r the players' levels o f PA: the main currency is permanent (i.e. it defines 

one character/player's features fo r the whole game and cannot be affected) and 

visible to  other players (see 4.B.5) whereas the second currency is only valid fo r one 

turn and kept hidden from  other players.

The bonus cards can boost one's character by +10 or +20 (Figure 4A). Depending on 

the strategy players want to  adopt, a +10 card can be swapped w ith another card o f 

the same value. For example, a +10 attack can be exchanged for a +10 defence or a 

+20 card can be exchanged fo r tw o +10 cards.

4 . B .4  C u r r e n c ie s  A c c u m u la t e d  d u r i n g  a  G a m e

During a game, players may earn health cards and/or chance cards to  boost a 

character's feature in order to  attack other players or to  get protected against map 

traps or players' attacks. The cards presented below are only valid fo r one tu rn  but 

they can be used at any tim e during the game.
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• Health Cards

A range of health cards can be collected when passing from  one level to  another. 

Although it is not compulsory, passing from  one level to  another is also an opportun ity  

fo r players to  complete a physical challenge (health challenge). Players choose from  

three categories o f health challenges w ith d ifferent degrees of d ifficulty, which award 

players according to  the intensity o f the task (table C). Figures 4B, 4C and 4D show 

respectively the Fun (+2), Skills (+4) and Strength (+6) health cards.

Health Cards

Fun +2 Skills +4 Strength +6

-Stand on your hands/head -Hoola Up for 30 seconds -Star Jumps

for 10 seconds -Elastic for 30 seconds -Push Ups

-Do 5 cartwheels in a Role -Hop on one leg for 1 minute -Skip

-Stand on one foot, put your -Run up and down the stairs -Jump everywhere

arm under your leg, touch for 30 seconds -Sit Ups

your nose and hold it for 20 -Run from one end of the - Congratulations for taking

seconds corridor to another in less up a challenge

-Juggle for 30 seconds than 30 seconds

(football, balls...) - Congratulations for taking

-Congratulations for taking up 

a challenge

up a challenge

Table C -  Three categories o f health challenges

Players pick up a card from  the ir chosen category and carry out the challenge 

immediately. The other player(s) become the referee(s) and if the challenge is judged 

successful, the player who took the challenge earns the card and keeps it in the ir hand 

to  use it later on in the game.

Health cards are used to  tem porarily  increase the value of any character's features in 

order to  attack or defend against an opponent's attack. They can also be combined 

w ith  bonus cards (see 4.B.7).
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• Chance Cards

Chance cards can be used at any time. There are 7 chance cards and each has a 

different meaning (see Figure 4E).

-Cosmic Shield: protects against all player attacks (except Galactic Attack).

-Freeze: choose one player to miss a turn.

-Galactic Attack: all players go back 10 squares (only Universal Shield protects against 

this).

-Teleport: move forward 25 squares. This card can't be used after square 60 (last two 

levels).

-Reverse: choose one player to move backwards on their next turn (when they throw 

the dice).

-Universal Shield: protects against all player attacks and map traps.

-Super Freeze: take 2 extra turns (=throw the 6 sided dice two more time or the 12 

sided one once).

4 . B . 5  S e tu p

• The Box

Each player takes out their box (main currency) and the bonus cards they earned for 

that day. All the players place the beads earned for that day in the middle 

compartment of their box so they are visible to the other players. To pass the beads 

from one compartment to another, players press the buttons as many times as 

necessary to insert all the beads from the three strands in the middle compartment.

• The Board Game

Display the three piles of health cards on the table (Fun, Skills, Strength).

Players choose their token (with accessories) and place them on the 'Start' square.

All the players display their box in front of them.
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Each player is dealt three chance cards and the remainder of the pile is placed on the 

table. The distributed cards remain hidden from other players. When starting a game 

players will have three chance cards in addition to the bonus cards earned that day.

4 . B . 6  S t a r t i n g  a  G a m e

The player with the most beads starts the game by throwing the 6 sided dice. This dice 

is used to move on the board and the 12 sided dice is used to attack or defend against 

the other players (see 4.B.7).

On their turn, players throw the 6 sided dice first, move their token the correct 

number of spaces, and then decide whether or not to take any actions (e.g. playing a 

bonus card, taking a health challenge and/or attacking another player). If a player does 

not attack it is the turn of the next player, on the left. A player wanting to attack an 

opponent must declare it before the next player throws the dice.

4 .B .  7  A t t a c k i n g  o t h e r  p la y e r s

Players can attack each other in order to try to be the first reaching the 'W ow' square. 

However there are conditions for attacking and not all attacks are successful.

• Conditions to Attack 

To attack another player:

1) A player's token must be outside the cease fire zone (finishing on square 20 -  see

4.B.10).

2) A player cannot attack another player if their token is on the same square or behind 

them.

3) A player needs to play the dice first and then attack if the player is in fron t and 

within range, which corresponds to the 'Energy' of one's character.

• Successful Attack 

For a successful Attack:
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1) The opponent (ahead) needs to be within range of the player who is attacking. The 

range is defined by the 'Energy' of one's character, which determines how many 

spaces in front a player can attack. For example, if a player reaches square 39 after 

throwing the dice, and the opponent is on square 45, the character of the player 

attacking must have an 'Energy' of 6 or above to be able to attack.

2) The player attacking must have a stronger 'Attack' than the opponent's 'Defence'. It 

cannot be the same value or lower. If one's character has an 'Attack' of 5, but the 

opponent has a 'Defence' of 5 or above, the attack will fail. To avoid failing, the player 

attacking can boost their character's features (see 4.B.8).

A successful attack will force the defending player to go back 20 squares. For example, 

if the player is on square 53, they will have to go back to square 33, which is equal to 

two rows. The player attacking will then move to the previous position of that player, 

in this case square 53.

4 . B . 8  B o o s t in g  a  C h a r a c t e r 's  f e a t u r e

During an attack, both players can boost their character's 'Attack', 'Defence' or 

'Energy' feature for a single turn to successfully attack or defend themselves. This can 

be done in two ways: relying on luck by throwing the 12 sided dice (boosting from +1 

to +12) or by using a bonus card (+10 or +20). Health cards can also be used but they 

need to be played before throwing the dice or playing a bonus card. Any amount of 

health cards can be chosen and combined (+2, +4, and/or +6).

The attacking player goes first (dice or card(s)). The defending player then decides how 

to counter attack according to the number of the player's 'Attack' (value of a 

character's feature + bonus card OR dice + eventual health card(s)).

4 . B . 9  W in n in g  A  G a m e

The first player reaching the 'Wow' square is the winner. To finish, a player has to find 

the exact number required when throwing the dice. For example, a player on square 

98 needs a '2' to finish.
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At the end of the game, the players keep their personal currencies (box and bonus 

card(s)).

4 . B . 1 0  T h e  B o a r d

The board is presented in Figure 4F.

• Bonuses, Traps, and 'Go Back' Squares

If a player lands on a trap, only the 'Universal Shield' chance card can save them (see 

4.B.4 chance cards section). There are also two 'Go Back' squares (59 and 96) on which 

players can avoid the penalty (i.e. going backwards) by moving or spinning around for 

20 seconds.

If a player lands on a bonus square, they can choose whether or not to use the bonus. 

For example, the players do not have to swap a chance card when landing on square 

24.

• Levels

There are 5 levels on the board game that are split into three zones, however only 

zones 1 and 3 have a meaning:

-Zone 1 is the first level (the 'beach' on Figure 4F) and is a 'Cease Fire' zone (first 20 

squares). Players cannot attack between squares 1-20.

-Zone 3 is the last two levels (the 'mountain' and 'space' on Figure 4F) and is a 'No 

Teleport' zone (last 40 squares). The 'teleport' chance card cannot be used between 

squares 61-100.
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Figure 4A -  The 7 bonus cards to  earn fo r playing the board game
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you hcive to stand on 
the hands/head 

for 10 sec

juggling time 
(football, balls...) 

for 1 min

you have to 
do 5 cartwheels 

in a role

congrats for taking 
up a challenge !

4

stand on one foot & 
pass your arm 

under your leg to touch 
your nose and 

stay still for 20 sec

Figure 4B -  The challenges to pick among the 'Fun' category of Health cards
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do the hoola up 
as fast as you can 

for 30 sec

run until the end of 
the corridor in less 

than 30 sec

do some elastic 
for 30 sec

jump on one foot 
for 1 min

go up and down step(s) 
as fast as you can 

for 40 sec

congrats for taking 
up a challenge !

Figure 4C -T h e  challenges to pick among the 'Skills' category of Health cards
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Figure 4D -  The challenges to pick among the 'Strength' category of Health cards
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Figure 4E -  Chance cards and their meaning
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Figure 4F -  Graphic o f the board
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4 . C  B o o s t  U p ! ™  C a r d  G a m e  V 4

4 .C .1  B r i e f  I d e a  o f  t h e  G a m e

Suitable for 2 to 6 players, the goal is to win the opponents character cards by 

comparing their feature values. The first player to collect all the character cards in 

their hands wins. This game is a bit like Top Trumps® but in addition to the character 

cards there are also boosters to increase the chances of winning.

In this game, the main and secondary currencies (beads in the box and bonus cards) 

are also awarded to players based on their levels of PA. However both currencies are 

only valid for one round and are used to increase the character's features.

4 .C .2  H a r d w a r e

-A box (of up to 30 beads) and a case (of up to 7 bonus cards) that are personal to each 

player.

- lx  Deck of 26 character cards.

4 .C .3  S e t  U p

Each player takes their box (main currency) and bonus cards earned for that day. The 

players place their beads into an the left or right hand side of their box (see 4.C.9) but 

they remain hidden from the other players.

All the character cards are dealt evenly between the players. Each player takes their 

cards and places them face down in front of them so nobody knows which character 

cards have been given.

A player's bonus card(s) must also remain hidden from the other players.

4 .C .4  S t a r t i n g  a  G a m e

For each turn, the players take the character card from the top of their pile, while still 

keeping it hidden from the other players.

The player with the most beads is player 1 and they have the advantage of choosing

whether to play with the Attack, Defence, or Energy of their character for that round.
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After the feature has been called, player 1 decides whether they want to make a 'bet' 

(i.e. whether it is worth boosting the value of his/her character card). Players do not 

have to make a bet and can pass their turn. Once player 1 has passed or made a bet 

(see 4.C.7), it is player 2's turn (on the left of player 1) who decides whether to boost 

their character's feature, then player 3, until it comes back to player 1.

Once everyone has decided to bet or pass, the total number (see 4.C.8) is shouted out. 

Whoever has the highest value wins all the character cards, collects them and places 

them at the bottom of their stack.

The winner of that round then chooses the feature to read from their next card. 

Whoever has the best value of this feature wins the cards and has the next turn. This 

continues for as many rounds as necessary. Players drop out of the game as they run 

out of cards and whoever collects all the cards wins the game.

4 .C .5  C h a r a c t e r  C a r d s

The game is played with 26 character cards (see Figure 4G). Each character is defined 

by 3 features; 'Attack', 'Defence', 'Energy' which are rated from 1 to 10.

4 .C .6  C u r r e n c ie s  E a r n e d  p r i o r  t o  P la y in g  ( P e r s o n a l  t o  E a c h  P la y e r )

As explained in 4.A.2, the main and secondary currencies are awarded for players' 

levels of PA. In this game, both currencies remain hidden from the other players when 

betting and are used to boost a character's value. Both currencies can be combined 

when betting although players can only use up to 3 beads and/or a single bonus card 

per round (see 4.C.7).

• The beads

Each bead increases a character's feature of +1 but the bead(s) must relate to the 

called feature. For example, the beads in the 'Attack' strand cannot be used to boost 

'Defence', except when using the 'Switch' card (see below).

• The bonus cards

The bonus cards presented in Figure 4H have different meanings:
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-'Boost7: whether it is +1, +2 or +5, playing one of these cards increases any feature of 

the character card by the amount indicated on the bonus card. The +2 and +5 cards 

can be swapped with +1 and/or +2 cards according to the strategy players want to 

adopt. For example, a player with a +5 card can exchange it for two +27s and a +1.

-'Double7: this doubles the value of one bead.

-'Switch7: enables the use of bead(s) from a different strand. For example, if 'Attack7 

was the feature called but a player does not have any 'Attack7 beads, they can play the 

'Switch7 card which allows them to use the bead(s) left in one of the other strands

-'2Rounds7: gives the opportunity to use the same bet twice. Instead of 'burning7 the 

beads at the end of a round, the player using this card keeps the bet beads for the 

following round (see 4.C.9).

-'Joker7: players can use this card in any way they want: as a 'Switch7, 'Double7, '2 

Rounds7, or a '+5 Boost7.

4.C.7 Boosting a Feature

Boosting a feature (i.e. making a 'bet7) can be done using the beads and/or the bonus 

cards. Players can use up to a maximum of 3 beads and/or one bonus card per round. 

Players do not have to bet and can decide to pass their turn if they do not wish to 

boost the called feature. However a player who passes still has to play the picked 

character card and must place it in front of them, face down.

Once a bet is completed, players place the box and the eventual bonus card(s) along 

with the character card face down in front of them to make sure the card(s) or the bet 

is not visible to the other players.

Each player does the same and when it comes back to the player who started the 

round everyone turns over their character card and their eventual bonus card 

together, even players who chose not to boost their character's feature. Only one bet 

can be played each round.
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Once the cards and beads are used, they cannot be used again for this game (except 

for the '2Rounds' bonus card -  see 4.C.6).

4 .C .8  W in n in g  a  R o u n d

The winner of the round is the player with the highest overall number, which is an 

accumulation of the figures of the: character's feature + eventual bead(s) + eventual 

bonus card.

If there is a draw between two players, the value of the other characters' features are 

added (Attack, Defence & Energy). If at this point it is still a draw, all the cards are 

momentary left in the middle and all the players start a new round. The player who 

started the 'drawn round' restarts and the winner of this new round wins all the cards 

from both rounds.

A player who passed is not out of the game but it means they do not want to use any 

of their currency to boost their character's feature. Therefore if a player who passed 

has the highest overall number for that feature they would still win the round.

When a player wins a round, they win all the character cards played in this round (or in 

the last 2 rounds in the case of a draw). They then put them back face down 

underneath their character cards so the next round can begin.

4 .C .9  U s in g  t h e  B o x

There are three compartments in the box through which beads from each feature can 

pass through. All the players place the beads earned for that day in one of the 

compartments situated at either sides of the box. This is because there are shutters at 

either side which allow the currencies le ft/burnt to be hidden from other players. Once 

the beads have been placed in one extremity of the compartment, place the box 

vertically so that the compartment with the beads is at the top.

The top compartment becomes the 'currency left' (i.e. the one containing the beads), 

the middle one is the 'currency bet' (i.e. the one used to boost the feature of the 

character card for a round), and the bottom one is the 'currency burnt' (i.e. at the end
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of a round, all players must burn the bet before starting a new one, except when using 

the '2Rounds' bonus card -  see 4.C.6).

When players want to bet (i.e. to boost the feature of their character card), they have 

to pass the beads from the upper compartment to the middle one. To do so, they must 

press the button on the column corresponding to the named feature. A colour code is 

used across the character card and the box (blue is 'Attack', orange is 'Defence', yellow  

is 'Energy'). This button can be pressed a maximum of three times per round. Once the  

bet revealed to the other players, the beads have to be burnt (except when using the 

'2Rounds' bonus card). Players therefore have to pass all the beads from the middle 

compartment to the lower one.
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Figure 4G -  The 26 Character cards
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Figure 4FI -  The 7 bonus cards to earn for playing the card game
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Appendix 5- 'Boost Up!' V I ,  V2, V3 & V4

Throughout the entire research, four versions of 'Boost Up!' were created. Even though V I 

& V3 were concepts and V2 & V4 'integration prototypes' (Houde & Hill, 1997) that were 

tested with a sample of future end-users (respectively UCE2 & 3), the boundaries are not 

that clear. Before being able to build V2 & V4, a series of iterative tests with various 

stakeholders (e.g. design colleagues, friends) were conducted, during which a range of 

prototypes was created. This is why some of the rows in the 'Games' column are filled for 

V I, even though this was only a concept.

Similarly, V2 & V4 games are prototypes created based upon their concept (respectively V I 

& V3). Therefore the 'concept' section should not be filled however the evaluations did not 

quite reflected the plan in mind, even though the general concept remained the same. This 

is mainly due to participants not engaging with pedometers in UCE2 (making not possible 

evaluating 'Boost Up!' over the long term but over a workshop lasting two hours only) and 

to a 'blue sky' concept in DRE3 that required many resources at this stage (time, money, 

skills) and that was hence difficult to implement.
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Version  

C h a ra c te r is tic '''' '-—
V I

(created  in DRE2)
V 2

(created  th ro u g h o u t UCE2)
V3

(created  in DRE3)
V 4

(crea ted  in DRE3, fo r UCE3)

CEPT

General Idea Two-Stage idea th a t PA (in Stage 1) 
increase chances to  w in  the  games 

(in Stage 2)

Two-Stage idea th a t PA (in Stage 1) 

increase chances to  w in th e  games 

(in Stage 2)

Two-Stage idea th a t PA (in Stage 1) 
increase chances to  w in the overall 
gam e (in Stage 2) -  I.e. the games  

and th e  league

Two-Stage idea th a t PA (in Stage 1) 

increase chances to  w in  th e  games  

(in Stage 2)

Id en tity Daily PA levels define the  features of 
the  avatar players have to  create  

w hen playing 'Boost U p!'

PA levels done th roughout th e  4 first 
weeks o f th e  intervention define the  

features o f th e  players' avatar

Daily PA levels define: 1) the features  

of th e  avatar players have to  create  

w hen playing 'Boost U p!' games  

only; 2 ) gives gam e advantages to  

play existing games

A player's health  is represented by 

an ava ta r th e y  create based on the  

intensity o f th e ir  PA (i.e. VPA = 

Attack, M PA  =  D efence, N on- 
Sedentary = Energy)

Fam ily o f  Gam es A card gam e and a board gam e to  

play, and an avatar to  create
A card gam e and a board gam e to  

play, and an avatar to  create
Existing games as well as the 'Boost 
U p!' games (card & board games) are  

played w ith  th e  created avatar  

how ever existing games can also be 

played

An ava ta r to  create  to  play th e  card 

gam e and board gam es

Type Linear -  Card & board games played  

one a fte r the  o ther. The card gam e is 

played first (w hile creating an avatar) 
and then  th e  board gam e a fte r a 

specific period of tim e

N /A  - Unsure how  th e gam es fitted  

to g e th er (players w h o  could not be 

active one day (e.g. illness) would  

miss an opportun ity  to  build the  

feature(s) o f th e ir character)

A league based on PA w here  any  

games can be played at any tim e . 

Players do PA to  accum ulate points  

to  w in th e  league. Points can be 

earned by doing PA o r playing games  

(it costs to  play a gam e but w inning  

gives even m ore points)

There is no o rd er as to  playing the  

games: both  can be played at any 

tim e

Use o f A vatar Players create th e ir Avatar over the  

defined period o f tim e  (9  days) &  

then  play the  board gam e w ith  it 

afterw ards. The avatar is composed 

of 3 features  (A ttack /  Defence /  

Range)

Players create th e ir A vatar over the  

defined period o f tim e  (here the  

length o f tim e  o f th e  4  first 
workshops in UCE2 (4  weeks) &  then  

play th e  board gam e w ith  it 
afterw ards. The avatar is composed  

o f 3 features (A ttack /  D efence /  

Range)

-The avatar is a currency used to  play  

‘Boost U p!' card & board games only. 
The values o f th e  avatar's features  

change daily based on the am ount  

and regularity o f PA done.

Every day, an avatar is created based 

upon th e  PA levels done th e  day  

before. The daily ava tar corresponds  

to  th e  prim ary  currency and it is used 

to  play both  card &  board gam es. 
The avatar is com posed o f 3 features  

(A ttack /  D efence /  Energy).

A d ap ta tio n  to  o th er  

gam es
N /A  -  The com m on currency across 

the games is PA since PA is w hat 
gives games advantages when  

playing the  card gam e and w hat 
defines the  features o f the  avatar to  

play w ith  on the  board gam e. Both 

games involve a character (character

N /A  -  The com m on currency across 

the games is PA again (as it gives 

m ore advantages) bu t 'characters' 
are also used fo r playing th e  card and 

board games (respectively w ith  the  

character cards & th e  built avatar)

The com m on currency across 'Boost 
U p!' and existing games is PA again. 
Players use a credit card to find out 
w h at currency was earned. A 

'w ith d ra w ' o f currency is: defining  

th e  values o f the  avatar's features to  

play 'Boost U p!' games and gam e

N /A  -  There is only one currency to  

play the  card and board gam e only.



cards w ith  3 features to  play the  card 

gam e &  avatar w ith  sam e 3 features  

to  play th e  board gam e)

advantages to  play existing games 

(e.g. m ost active players playing 

Pictionary m ight earn  an extra th ro w  

of dice, have extra tim e...).
'Gaming into PA' (in 
Stage 1)

Players receive PA challenges to  

execute at d iffe ren t m om ents  

th roughout th e  day (e.g. th row n  

from  a com puter-data  base o r from  

o th er players)

PA challenges are explored through  

playing a gam e to  be played w ith  

ACTIVIO system: players pick a PA 

challenge card th a t th e y  have to  

execute

Players can th ro w  PA challenges to  

execute a t d iffe ren t m om ents  

th roughout th e  day (e.g. th row n  

from  a com puter-data  base or from  

o th er players)

N /A  -  N ot im p lem ented  given th e  

resources

'PA into Gaming' (in 
Stage 2)

This idea of PA challenges was also  

applied to  Stage 2, w hen  playing the  

games (e.g. card asking to  'clim b the  

stairs')

This is done through taking up PA 

challenges. These can be done w hen  

passing fro m  one zone to  a n o th er on 

the  board gam e or w hen using a life 

in th e  card gam e

Players can take  up PA challenges 

w hen playing the  board gam e only
Players can ta k e  up PA challenges 

(i.e. th rough picking up H ealth  cards) 
w hen playing th e  board g am e only

Game Theme Heroes Heroes /  Fantasy w ith  Cute Creatures 

& M onsters
Heroes /  Fantasy w ith  Cute Creatures  

&  M onsters
Heroes /  Fantasy w ith  Cute Creatures  

&  M onsters

ME

Card G am e - x l  Set o f C haracter cards (each 

character m ade o f th ree  features  

(A ttack /  D efence /  Range) w ith  

values going from  1 to  10)
-x3 Sets o f Booster cards 

- x l  set o f Personal cards 

- x l  Dice

- x l  Set o f Character cards (each 

character m ade o f th ree  features  

(Attack /  Defence /  Range) w ith  

values going from  1 to  10)
- x l  Set o f Chance cards (=grey and 

purple Booster cards are com bined  

together)
- x l  Set o f Lego figurines

- x l  Set o f Character cards (each 

character m ade of th ree  features  

(A ttack /  Defence /  Energy) w ith  

values going from  1 to  10)
-A dispenser to  'w ith d raw ' the  

currency w ith  th e  credit card = x l  
built avatar per player (3 values for 

each fea tu re , all going from  0 -10  

units)

- x l  Set of Character cards (each 

ch aracter m ade o f th ree  features  

(A ttack /  D efence /  Energy) w ith  

values going fro m  1 to  10)
- x l  Set o f Bonus cards (=grey Booster 

Cards)
- x l  built avatar per player (1  value  

fo r each fe a tu re , all going fro m  0 -1 0  

beads)
Board G am e - x l  Board (paper)

- x l  Built avatar per player
- x l  Set o f Chance cards
- x l  6 sided Dice (to  m ove tokens)
-Tokens
- x l  'Carrom  Tray' to  use as booster

- x l  Board (in 3D)
- x l  Set of C haracter cards (to  replace  

avatar not built)
- x l  Set o f Chance cards
- x l  Set o f PA challenges cards
- x l  Set o f Lego figurines (tokens)
- x l  6 sided Dice (to  m ove tokens)
- x l  'Carrom  Tray' to  use as booster

- x l  Board (in 3D)
- x l  Set o f Chance cards
- x l  Set o f PA challenges cards to  use
as booster

- x l  Set o f Lego figurines (tokens)
-x2 6 sided Dice (to  m ove tokens and 

to  use w hen attacking others)
-A dispenser to  'w ith d raw ' the  

currency w ith  th e  credit card = x l  
Built avatar per player

- x l  Board (in 3D )
- x l  Built avatar per player 

-  x l  Set o f Bonus cards (= category 2 

of th e  Chance cards)
- x l  Set o f Chance cards (= category  1 

of the  Chance cards)
-x3 Sets of H ealth  cards to  use as 

booster (=PA challenges cards)
- x l  Set o f Lego figurines (tokens)
- x l  6 sided Dice (to  m ove tokens)
- x l  12 sided Dice (to  a ttack o thers)



Avatar -Avatar composed o f 3 features  

(Attack, D efence &  Range)
N /A  -  Couldn't test it since 

participants d id n 't engage in w earing  

th e  pedom eters

The avatar's values are given by 

inserting the  credit card in to  the  

currency dispenser

The ava ta r is represented by beads 

going fro m  0  to  10) and corresponds 

to  th e  currency dispenser
Device m easuring PA N /A  (Pedom eters vs. H eart Rate 

M onitors)
-Basic Pedom eters  

-ACTIVIO H eart Rate M onitors
H eart rate m onitors Fitbit Fitness Tracker

Card G am e -Top Trumps type. Players need to  

g et all th e  character cards to  w in the  

gam e. Players w in a round by owning  

th e  character card w ith  th e  highest 
value. To w in a round, players can 

boost th e ir character card's value by 

using a Booster or the Perm anent 
card (th a t are visible from  others). 

For every day during th e  defined  

period (set a t 9 days), a gam e  

com ponent (e.g. Booster) is 

introduced, making th e  gam e  

d iffe ren t every day

-Top Trum ps type. Players need to  

g et all th e  character cards to  w in th e  

gam e. Players w in a round by owning  

th e  character card w ith  the  highest 
value
-To win a round, players can boost 
th e ir character card's value by using 

a Chance card (th a t is hidden from  

others).
-3  Chance cards are distributed to  all 
players (except th e  most active w ho  

gets 4).
-Players can also use one o f the 3 

lives of th e ir  token (m ade o f 3 parts) 
to  try  earning one o r m ore Chance 

card(s) by taking up PA challenges 

> See full rules in 3.B

-Top Trum ps type. Players need to  

get all th e  character cards to  w in  the  

gam e. Players win a round by owning  

th e  character card w ith  the highest 
value
-To w in a round players boost th e ir  

character card's value by using the  

avatar/currency dispenser 

-The avatar/currency dispenser is 

used as a perm anent currency but 
also provide a tem p o rary  one

-Top Trum ps type. Players need to  

get all the  ch aracter cards to  w in  the  

gam e. Players w in  a round by ow ning  

th e  character card w ith  th e  highest 
value
-To w in a round players can boost 
th e ir character card's value by 

'betting ', w hich is a com bination o f 1 

Bonus card a n d /o r  up to  3 beads 

(th a t rem ain(s) hidden fro m  others) 
-The avatar/currency dispenser is 

used as a tem p o rary  currency only  

> See full rules in 4.C

Board Game -The first player reaching th e  100,h 

square wins. Players can attack each 

o th er to  send one opponent 
backwards and try  to  reach square 

100 first
-W hen attacking, players can use 

boosters to  increase the  value of 
th e ir avatar's features (i.e. some of 
th e  Chance cards and ‘Carrom  T r a / )  

-3 Chance cards are distributed to  all 
players
-There are 3 zones on th e  board th a t 
each corresponds to: 1) a 'cease fire '; 
2) A ttack others; 3) A ttack others and 

non-use o f 1 Chance card ('Te leport')

-The first player reaching th e  1 00 th 

square wins. Players can attack each 

o th e r to  send one opponent 
backwards and try  to  reach square 

100 first
-W h en  attacking, players can use 

boosters (i.e. som e o f th e  Chance 

cards, 'Carrom  Tray') to  increase the  

value of character card's features  

th ey  are playing w ith  

-The m ost active player (Stage 1) 
earns gam es advantages (Stage 2)
-3  Chance cards are d istributed to  all 
players (except th e  most active 

player w ho gets 4)

-The first player reaching the 10 0 th 

square wins. Players can attack each 

o th er to  send one opponent 
backwards and try  to  reach square 

100 first
-W h en  attacking, players can use 

boosters (i.e. some o f th e  Chance 

cards, PA challenges) to  increase th e  

value o f th e ir  avatar's features  

-3  Chance cards are distributed to  all 
players
-The 3 zones are in 3D (same 

prototype): when going from  one 

zone to  an o th er, players go up a level 

and can pick up a PA challenge card

-The first player reaching th e  100th 

square wins. Players can attack each 

o th er to  send one opp o n en t 
backwards and try  to  reach square  

100 first
-W hen  attacking, players can use 

boosters (i.e . som e o f th e  Chance 

cards, H ealth  card) to  increase the  

value o f th e ir  avatar's  features  

allow ing each individual 
-3  Chance cards are d is tributed to  all 

players
-There are 3 zones ho w ever 5 levels: 
w hen going fro m  one level to  

another, it is th e  o p p o rtu n ity  fo r



-Players can also try  earning more 

Chance cards e ith er by using one of 

th e  3 lives o f th e ir token or by doing  

up PA challenges
-The Lego tokens m ade o f 3 parts  

give 3 lives to  players w ho  can use 

th em : 1) to  avoid going backwards  

w hen failing an attack o r a defence; 
2) to  avoid a m ap trap; 3) to  earn  

Chance cards
-The 3 zones are m ade 3D: w hen  

going from  one zone to  another, 
players go up a level. It's an 

opportun ity  fo r th e m  to  do up to  

lm in  o f PA to  try  earning m ore  

Chance cards 

> See full rules in 3.A

to  execute the  challenge (optional). 
PA challenge cards allow  players to  

increase the  value o f th e ir avatar's  

features
-Legos are used as tokens only 

-The avatar/currency dispenser is 

used as a perm anent currency but 
also provide a tem p o rary  one

players to  try  earning a H ealth  card 

of th e  category th ey  w ant 

-Legos are used as tokens only  

-The avatar/currency dispenser is 

used as a p erm an en t currency only  

> See fu ll rules in 4.B

Avatar -A vatar created during the  defined  

tim e (e.g. 9 days)
-A vatar then  used to  play the  board 

gam e

N /A  -  Could not test th e  avatar idea 

(pedom eters not engaging) th erefo re  

character cards w ere used

-The values of the  avatar's features  

change daily based on the am ount 
and regularity o f PA done. For each  

fea tu re , th ere  are 3 columns given 

based on PA done: 1) since a player 

jo ined th e  gam e (=baseline), 2 ) in the  

last hour before playing (Boost 1); 3) 
in the  past 3 days (Boost 2)
-The avatar is composed o f 3 

features (A ttack / D e fen ce / Energy). 
Players get given an overall num ber 

every  day fo r each colum n (i.e. for 

each booster) th a t they break dow n  

th e  w ay they w an t across each 

feature

-The values o f th e  avatar's features  

change daily based on the am o u n t 
and intensity o f PA done: VPA = 

A ttack, M PA = Defence, Non- 
S edentary = Energy 

-The a m o u n t o f currency changes 

daily. Players d o n 't get to  break  

dow n th e  num bers across features

Device measuring PA N /A G am e created w ith  ACTIVIO (to  

explore 'G am ing into  PA'). The 

w in n er o f Stage 1 is th e  player that 
reaches th e  highest heart rate w ith in  

th e  given tim e. This w in n er earns 

gam e advantages to  increase

N /A -A daily currency is aw arded every  

day based on th e  Fitbits' d a ta . This 

currency corresponds to  beads (m ain  

currency = avatar) and to  bonus 

cards (second currency aw arded  

w hen m eeting  health



chances w inning the games in Stage 

2
recom m endations)
-A  fram e w o rk  th a t converts PA into  

gam e currency was created, allowing  

players to  earn  up to  7 Bonus cards 

(according to  th e  num ber o f steps) 
and betw een  0 and 10 beads per 

fea tu re  (to tal o f 30) to  build the  

avatar
> See full rules in 4. A

Card G am e Boosters increase chances to  w in a 

round since they increase the  

avatar's features tem porarily  and 

perm anently. 2 out o f th e  3 boosters 

(purple and grey) increase a feature  

fo r a turn , w hile  th e  3 ld booster 

(b row n) and the  Personal card do so 

fo r a full gam e

Chance cards benefit a p layer since 

they  increase the  value o f the  

character card's features

Each fea tu re  (A ttack / D e fen ce / 
Energy) on th e  currency dispenser 

has 3 columns which correspond to  

the boosters: left = Baseline; m iddle  

= Boost 1; right = Boost 2

Boosters correspond to  the  m ain and 

second currencies th a t a llow  players  

boosting one's avatar's features  

value o r a ffec t th e  'b e t'

Board Game Boosters increase chances to  win an 

attack as they allow  increasing the  

avatar's features

Boosters benefit players as they  

increase th e  avatar's features or give 

gam e advantages (e.g. avoiding map  

traps)

There are 3 d iffe ren t boosters: the  

PA challenges cards, th e  dice 

(replacing the  'Carrom  Tray') and th e  

avatar/currency dispenser 

-Each fea tu re  (A ttack / D e fen ce / 
Energy) on the currency dispenser 

has 3 columns (le ft = Baseline; 
m iddle = Boost 1; right = Boost 2). 
Boost 1 can be used up to  2 tim es  

(since based on PA done fo r th e  past 
hour). Boost 2 can be used up to  5 

tim es (since based on PA done fo r  

the past 3 days)

There are 4  d iffe ren t types o f 
boosters: th e  second currency (i.e. 
cards), th e  H ealth  cards (x3 sets), the  

Bonus cards ( x l  set), and th e  x l2  

sided dice

Card G am e -G rey Bonus cards affect th e  features  

of one's character card 

-Purple Bonus cards protect one  

against opponent's  attacks

-G rey Chance cards are used to  boost 
the  value of the  features  on a 

player's C haracter card.
-Purple Chance cards gives personal 
advantages (e.g. Keep a booster fo r 2

-Boost 1 &  2 on th e  a v a ta r/ currency  

dispenser can be used only once per  

turn  &  cannot be used tw ice w ith in  a 

game

-Bonus cards (i.e . second currency) 
increase one's avatar's features  

value (+1; +2; +5) o r affect th e  'b e t' 
(e.g. double it, m ake it last fo r  

a n o th er round...)



turns) -Beads (i.e. m ain currency) increase  

one's avatar's  features  value (up to  

+3 = 3 beads)
Board G am e -Tw o categories o f Chance cards are  

mixed to g e th e r and have d iffe ren t  

purposes: 1) to  p rotect against map  

traps &  opponent's attacks; 2) to  

affect the  features of the  character 

card. Only 1 card (o f any category) 
can be used in a tu rn  

-A  'Carrom  Tray' can also be used to  

boost fo r a tu rn  one's fea tu re

-Category 1 o f th e  Chance cards gives 

player th e  possibility to  avoid map  

traps &  some opponent's attacks  

-Category 2 o f th e  Chance cards can 

increase fo r a turn  th e  value o f one's  

character cards' features

-A PA challenge successfully 

com pleted awards the  player w ith  a 

card th a t can be used to  boost one's  

avatar's features  fo r a turn  

-O nly category 2 of the  Chance cards 

increases one's avatars' features  

-Category 1 o f the  Chance cards 

protects against map traps fo r a turn  

-The 12 sided dice can also be used 

to  boost one's avatars' features  

-Boost 1 &  2 on the a v a ta r/ currency  

dispenser can be used only once per 

tu rn  &  cannot be used tw ice w ith in  a 

gam e

-Bonus cards (i.e. second currency) 
increase one's avatar's  features  

value (+10; + 20 ) and are 

interchangeable ( player can have x2 

+10 instead o f x l  +20 but it has to  be 

of th e  sam e fea tu re )
-H ealth  cards also increase one's  

avatar's features value y e t th e  

am o u n t is proportional to  the  

intensity o f PA to  do  (Fun = +2; Skills 

= +4; Strength = +6)
-The x l2  sided Dice can also increase  

one's avatar's  features

Card Gam e -Brown Bonus cards affect features  

of th e  character card fo r a gam e  

-Personal cards a llow  players  

choosing fo r a gam e to  boost one  

feature  or to  get protected against 
opponent’s attacks

N /A The left colum n on the  currency  

dispenser (Baseline) corresponds to  

the  perm anent booster th a t is added  

to  every  character card played (i.e. 
fo r every round) and can th erefo re  

be com bined w ith  Boost 1 or 2.

N /A

Board G am e -The avatar is used as a perm anent 
currency th roughout the  gam e

-A chosen Character card is used as a 

perm anent currency th roughout the  

gam e

-The Baseline in th e  a v a ta r / currency  

dispenser is th e  perm anent currency; 
it replaces th e  Character cards

-Players' ava ta r/cu rren cy  dispenser 

(i.e. beads) is used as a p erm an en t  

currency th ro u g h o u t th e  gam e

Card G am e -Pencil &  paper to rn  (B & W ) -Character &  Chance cards printed  

on thick paper
-V2 cards used again and m odified  

(e.g. by w riting on it)
-Printed paper cards (d ifferen t 
versions w ith  d iffe ren t graphics)

-C haracter &  Bonus cards printed on  

thick paper

Board Game -Printed paper 

-3  zones in 3 shades o f grey  

-Rewards & m ap traps a re  w ritten  on 

th e  board

-3D  board (i.e. w ith  levels) m ade o f 
glued acrylic
-3  zones in 3 shades of grey  

-G reen &  Red squares to  show  

positive (i.e. rew ards) &  negative (i.e.

-V2 board used again and m odified  

(e.g. by w riting on it)
-Printed paper cards (d ifferen t 
versions w ith  d iffe ren t graphics)

-3D  board (i.e. w ith  levels) vacuum  

casted
-'S torytelling ' Graphic (i.e . m ap): 5 

d iffe ren t levels o f d iffe re n t  

landscape, starting on th e  beach



m ap traps)
-W ords w ere  a d d e d /w ritte n  on the  

board
-Use o f 'fo o t prints' to  guide 

-Cards printed on thick paper

(Square 1) to  go up th e  m ountain  

and finish in space (Square 100)

Avatar N /A  : N ot prototyped as a 'non
technologic' direction was chosen

N /A -A range o f prototypes w ere m ade of 
acrylic a n d /o r paper printed

-Box m ade o f a com bination o f card 

board, ABS (rapid pro to type), acrylic  

and Plywood
-'Boost U p!' logo is represented

Device measuring PA N /A -Sem i-translucent pedom eters  

-Chest h eart rate m onitors
N /A -Fitbits

*  Board G am e

Temporary
Boosters
(Chance
Cards)

Concepts



Prototypes



Card G am e

.oncepts

V I

c w aC'e<
Ca"1*

M e

Permanent 
Boosters !

° * e

V3

Ltgoused 
as Tokens



catdK>
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Appendix 6- Questionnaires

6 .A U ser -C e n t r e d  En q u i r y  1

The questionnaire in this enquiry was given in phase TV of UCE1 and was tw ofo ld : it 

was a way to  get firs t insights about what the participants were into as much about PA 

as games but the questionnaires' answers were also used as a basis to  build the 

profiles o f the personas in Workshop 3.
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QUESTIONNAIRE

-Please tick the one which applies when you see O  

-Please rate with a number (1 being the most important) when you see

-Write when you see ......................................................................... .

-Fill in the empty circle when you see the below scale

t • • •
o --------------------- o --------------------- o ------------------
Not Not Very Likely Somewhat Very Likely

Likely Likely

About You!

W n
• • • •  u § . □

N, A |M E,
years

-In which year are you?

©  ©

□

Figure 6A -  Q uestionnaire  p i
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About You and Physical Activity!

H e re  w e  m e a n  a n y th in g  th a t re fe rs  to  a n y  a c tiv ity  th a t g e ts  y o u r  h e a r t  p u m p in g  

s u ch  a s  ru n n in g , c y c lin g , fa s t w a lk in g , a n d  e v e n  ru n n in g  u p s ta irs ...

H ow  m uch physical activity does  your fam ily  do?

t t v A

Mother

Father

Sister(s)

Brother(s)

• • 11
/ ''"X  o-------------o o o X __^

Not Abttfe Quite a bit A lot 
Much

i l  1 •
o------------- o-------------o------------- o v y

Not A little  Quite a b it A lot 
Much

• • M
/ ‘-"X O o ------------ o -------------o X /

Not A little  Quiteabrt A lot 
Much

1 • • f
/""N o------------- 0------------- 0------------- 0

Not Abttie Quite a b it A lot 
Much

H ow  m uch physical activity do your friends do (i.e . running, b iking...)?

A little Quite a bit
Much

S p e c ify  which kind of physical activity in genera l

Figure 6B -  Q uestionnaire  p2
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Do you consider yourself active?

M \ 4

□  Yes 1 consider m yself 
as being very active
because .....................................

CZI Yes 1 consider 
m yself as being active
b ecause .....................................

□  No 1 consider m yself 
as being not active
because .....................................

W ould you like to change  
this?

W ould you like to change  
this?

W ould you like to change  
this?

W ere  you m ore physical active w hen you w ere  younger? W h y do you think this is?

L J  Yes I was more active when I was 
younger because...

No I am less active now because.

R ate from 1 to 5 who do you prefer to do physical activity with, 1 being the m ost 
important.

Parents

, ------- (
1 ,1 |11 |

Siblings

1 i 1 i 1 i • i 1 i i-___ -

Friends

1 i 1 i 1 i 1 i 1 i

By Yourself

1 i 1 i 1 i I

Other
W h o ? ...................

i | i | I | i | u - - — — *

Figure 6C -  Q uestionnaire  p3
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Rate from 1 to 8 which factor is the most important for you to m ake you do physical 
activity, 1 being the most important one.

Factors that could motivate you Rated factor

Reward -  Getting a prize • • • •

Quite a bit A lot 1______ — J

Win -  Beating your friend(s)
• • • •

-o

Recognition -  Other people 
see I am doing well • •

A little Quite a b it A lot

Self Accom plishment -  I feel # % 
good & happy of having done ^  
it

• •
A little  Quite a bit A lot

Social - Being with other 
people (i.e. friends, family... • • • •

A little Quite a b it A lot

Emotional -  Having Fun
• • • •

A little Quite a bit A lot

Physical -  Getting Fit

Other.

• •

• t

A little  Quite a bit A lot

A little  Quitoabi! A lot

• •

• •

Figure 6D -  Questionnaire p4
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About You and Games!

H e re  w e  m e a n  an yth in g  th a t you can  p lay  by yo u rs e lf o r w ith  a g ro up  w ith  a 
s e t o f ru les  like e le c tro n ic  g a m e s  a n d  a ls o  trad itio n a l sports  su ch  as  fo o tb a ll, 
vo lle y b a ll...

How much you prefer playing gam es in the below places and explain why.

At school

AlrttN Quite* bit

What do you like I  dislike
in this environm ent?

o

At hom e

Quite* tot A tot

What do you like I  dislike
in this environm ent?

Around my hom e

Not A tattle Quite# bit A lot
Much

What do you like I  dislike
in this environm ent?

N am e 3 gam es that you like to play and explain why you don’t like them

My most liked gam e is My 2nd most liked gam e is My 3rd most liked g am e is

b ecause ............................... b ecau se ........................................ b ecause ......................................

Figure 6E -  Q uestionnaire  p5
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Do you play this type of gam e? W h at do you like/dislike in it?

C om puter G am es (i.e. CD-Rom.. )

• • • •
z N o--------o ■ O' o V_/

Not AUttle Quite * bit A lot

H andheld G am es (i.e. Nintendo DS, 3DS...)
m

Not A little Quite ■ bit A lot 
Much

Video G am es (i.e. X-box, PS3...)

1 1 • •
Not A little Quite* tut A lot 

Much

Board G am es (i.e. Monopoly, Mo use Trap...)

■ ( ■ ■ I  6 H  M  W • • • •
B O A R D

i n  N m
o— — o--------o-------- o 'S—'

Not Ahttle Quite a bit A lot 
Much

Indoor G am es (i.e. Gym, Basketball...)

• i |
Not A little Quite* bit A lot 

Much

Card G am es (i.e. Top Trumps, Magic

f t  M
Not A little Quite* bit A lot 

Much

Outdoor G am es (i.e. Football, Tag, PrisonBall...)

i f f  M
Not A little Quite* b«t A lot 

Muchm 4-%

O ver a Period of T im e (i.e. Farmville, Warcraft...)

w §

• • * •
r  n o--------o--------o--------o N—y

Not A little Quite* bit A lot 
Much

Figure 6F -  Q uestionna ire  p6
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G am es for Physically Exercising (i.e. Wii, Kinect..

Quite* bit A lot

Arcade G am es (i.e. PacMan...)

A little Quite a tut Alot

Phone G am es (i.e. Snake, Apps on I phone...

4 Q

A little Quite* bit Alot

Other

Not Almie Quite* bit

Do you prefer to play a gam e...

By yourself

<k>
f t  M

Not A little Quite* bit Alot 
Much

because.................................................................................

As a team  effort, all together
• • •  •

/'"'N O------------------ 0 ------------------ 0 ------------------ 0
Not A little Quite* bit Alot 

Much

because..................................................................................

By yourself, but as part of a team
• •  • •

O---------0 ---------0 ---------o  X—/
Not A little Quite* bit Alot 

Much

because..................................................................................

Figure 6H -  Q uestionna ire  p7
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Rate from 1 to 5 who do you prefer to play games with, and why?
Parents

• i 1 1 1 i• i i

Siblings

1 1 1 I 1 i
1 i

Friends

■------1• i■ i < i■ i

By Yourself

i------ ,i i■ i• i• i

Other
Who?...............

•------ ,i i■ i■ i > ii___

Do your parents like you to play gam es?

%

9

• * |  • •

Not A little Quite a bit Alot 
Much

because they say it is

W h at w ere the last gam es that you've bought? W h ere  did you get it from ?

•  ♦

f . |

T "  &
o f *  *

Th e  last gam es 1 bought w ere

1 -................................................................................

2 - ................................................................................

3 - ................................................................................
W ho bought your last gam e?

i f f
1 1 M y friend

* *
1 1 M y sibling

i t
I I Parents

?
■

] O th e r.............

W h ere  from ?

0  O x f a m

1 1 2 nd Hand shop

e t f Y
1 1 Online shop I I Electronic shop

?
■

] O th e r.............

Figure 61 -  Questionnaire p8
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T h e  last gam e you played...

inftHfiiiiiS What w as it?

1 ................................

Where did you play it? 

1 .............................................

Who with?

1 ...................................

2 ................................ 2 ............................................. 2 ...................................

3 ................................ 3 ............................................. 3 ...................................

R ate  which factor is the m ost im portant for you to play gam es, 1 being the m ost 
im portant one.

Factors that can m otivate you R ated  factor

R ew ard  -  Getting a prize
o----------o----------o----------o

Not A little  Quite a b it A lo t 
Much

iiiIiu - - - - -

W in  -  Beating your friend(s)
i n

o— — O----------0--------- O
Not A little  Quite a b it A lo t 

Much

iiiiiU — — — — -

Recognition -  Other people
see 1 am doing well • •r  ^ o----------o----------o----------o

Not A little  Quite a b it A lo t 
Much

~ - 1 1 1 1 1L. _ — _ —

S e lf A ccom plishm ent - 1 feel M
good & happy of having done o----------0--------- 0 . . 0
Jf. Not A little  Q u iteabit A lo t 
■ I  Much

i ----------------,
• i i i i i i i

Social - Being with other
people (i.e. friends, family...) • •r \  o----------o--------------------o--------- o 1

Not A little  Q u iteabit A lot 
Much

i ---------------- ,
i i
* i 
■ i
* i

Em otional -  Having Fun
•  •  1 1

o--------------------o- o--------------------o
Not A little  Q u iteabit A lo t 

Much

111
11

Physical -  Getting Fit
• • • •

m /p  o----------o----------o--------- o
Not A little  Q u iteabit A lo t 

Much

11111L.___

o th e r .................................................... a .  , , J 11111Not A little  Q u iteabit A lo t

Thank you very much for your time!!!

Figure 6J -  Questionnaire p9
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6 .B  U ser -C e n t r e d  En q u ir y  2

T he q u es tio n n a ire  b e lo w  w as g iven in W o rk s h o p  3. P rior to  th is  w o rksh o p , p artic ip an ts  

had exp erien ced  th e  use o f th e  p e d o m e te r  seen in p i  o f  th is  q u es tio n n a ire  (in g reen ). 

Since th e  g am e c re a ted  fo r  W o rksh o p  3 w as based on th e  A CTIV IO  system  w h ich  uses 

h e a rt ra te  m o n ito rs , th a t  session w as used to  c o m p a re  th e  tw o  w ays o f m easu ring  PA. 

This w as th ro u g h  a focus g roup  discussion w h e re  partic ip an ts  had to  fill a card  a b o u t a 

positive  and a n eg a tive  fo r  each o f th e  w a y  o f  m easuring  PA. The q u e s tio n n a ire  w as  

th e n  given a t th e  end o f th e  w o rksh o p  in w h ich  som e o f th e  answ ers w e re  c o m p ile d .
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Workshop 3: Heart Rate Monitor & Games

N, A, M | E,

>  Heart Rate Monitors VS Step Counters!

-W hich system of measuring how much exercise you are doing do you prefer?

Heart Rate Monitor Counter

Because.

-W rite  down 3 things you like the most and 3 things you dislike the most about Hear Rate M onitors

Like Dislike
Heart Rate 
Monitor

# : =

2 ........................................ ...................

“  ..............................................................

1 ............................................................

“  ..............................................................

2 ............................................................
n l r

3 ............................................................
..............................................................

Any other
comments

-Is it im portant to  see how much exercise you are doing? Yes or No?
W hy.....................................................................................................................................................................................................

- If  yes, should it be:
Numbers?......................................................................................................................................................................Yes or No
Images?.......................................................................................................................................................................... Yes or No
G raphs?.........................................................................................................................................................................Yes or No
Colours?.........................................................................................................................................................................Yes or No
O ther (ie V ibrating...) Please specify.................................................................................................................. Yes or No

-Should it be hidden (i.e. under clothes) or obvious?................................................................................Yes or No
W h y.....................................................................................................................................................................................................

Figure 6K -  Q uestionnaire W orkshop 3 p i
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> About the real time system
-W ould  it be b ette r if o th er players don 't see your score?....................................................................... Yes or No
-Is it a good idea th a t o th er people can look at you w hen doing the  challenges?..........................Yes or No
-Is it b etter to  do the  challenges all together or by yourself?..................................................................Yes or No
-Rate how good was the  fact you could see in real tim e the  activity o f your friends?

• • • •

Not
Much

A little Quite a bit Alot

-Is it im portant fo r you to  see in 'real tim e ' how  w ell your friends are doing? 

Yes or No? W h y .............................................................................................................................

> About the Physically Active challenges
-W rite  down 3 things th a t you liked the  most and 3 things th a t you dislike the  most about the  

Challenges w ith  the  card game; explain why.

Like Dislike
Physical
Activity
Challenges
Card Game

^............................................................

^  ...............................................................

1 ................................................ ...........

...............................................................

2.......................

^  ...........................................

3 .........................................................
...........................................

3 .............................................................
...........................................

Any other 
comments
ie.advantages 
/G am ble...

-Did you see these challenges as being d ifficult?  Yes or No
-W ould  it have been b etter to  be able to  choose your challenge? Yes or No
W h y .......................................................................................................................................................................................................

-W ould  you like to  do these challenges every day if they  increased your chances to  w in in some
o ther gam es?................................................................................................................  Yes or No
W hy? .....................................................................................................................................................................................................

-W hich card(s) w ere  the most attractive to  you?. 
W hy? ........................................................................................

-W ould  you have preferred  to  see this gam e in another fo rm at (i.e. only Dice, board gam e...)?. 
Yes or No? W hy?................................................................................................................................................................

-W h at else could be added to  m ake these challenges b e tte r / m ore attractive?.

Figure 6L -  Q uestionnaire  W orkshop 3 p2
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6 .C  U ser-C e n t r e d  En q u i r y  3

6 .C .1  'P r e '  &  'P o s t '  Q u e s t io n n a i r e

This questionnaire was given in UCE3 and consisted o f measuring the potential change 

in the particiapnts' behaviour. Hence this questionnaire was completed tw ice: at the 

start o f the intervention in Workshop 1 and tw o  weeks after the intervention finished. 

The questionnaire was based on the Theory o f Panned Behaviour and incorporated 

questions about the participants' a ttitude around PA and games (e.g. I often play 

games, I enjoy being active) and self-efficacy/perceived-behaviour-control (e.g. I have 

the ability to be physically active I want to, I could be active every day if I wanted to).
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Name:

For these questions please tick the box 
that matches what you think.

I would like to ask you some questions 
about being active and playing games. 

Being active can include walking, running, 
playing and also things like football and 

other sports. I want you to have fun 
answering the questions. This is not a test; 
I just would like to know what you think....

Less than once 
a month

About once 
every 2weeks

Once a week About 3 times 
a week

Pretty much 
every day

For Example: I often go to Old Trafford □ □ □ □ □
I often do physical activity □ □ □ □ □
I often play Board Games □ □ □ □ □
I often play Card Games □ □ □ □ □
I often play Computer Games □ □ □ □ □

Figure 6M  -  Q1 p a g e l
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Again, please tick the box that matches 
what you think.

have!!!

Totally disagree Disagree Maybe Agree Yes!! I agree

For Example: I love Manchester United

I enjoy being active

Being active is good for me

I could be active everyday if I wanted to

I have the ability to be physically active if I 
wanted to.

I have the confidence to take part in physical 
activity if I wanted to
I like collaborative physical activities (Dancing, 
Yoga...)

I like individual physical activities (Cycling, 
Running, Swimming, Parkour, Skateboarding...)

I like competitive physically active games played 
individually (Tennis, Squash, Rowing...)

I like competitive physically active team games 
(Football, Netball, Cricket, Rugby...)

Well done, finished you

Figure 6N -  Q1 page2
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6 .C .2  Q u e s t io n n a i r e  C o m p le t e d  in  W o r k s h o p  6  ( Q 2 )

The questionnaire completed in Workshop 6 (Q2) gathered general feedback about the 

intervention (e.g. was it what they expected and why) and questions around potentia l 

variations in the ir PA levels and the reasons behind it (e.g. self-perceptions; m otivating 

factors).
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N, A, M, E,

STUDY

Rate your overall enjoym ent of the project

• • • •
o- o

N o t M u c h  A litt le  Q u i te a b it  A l o t

Say one good thing about it Say one bad thing about it

cm

Was the whole study w hat you expected? Yes - No
Explain why.

Rank each aspect you preferred in the workshops /  lunch club (1-5), 1 being the most im portant
Aspect Rate Aspect Rate Aspect Rate

Playing games

i---------,
• i• i• i• ii_____-

Being with Friends

0  0  o

Q q Q

i ---------,
• i■ i■ i■ i

health challenges

\ i ---------1
• i• i ■ i• i

Working with M e

i -------- 1
• i ■ i• i• ■

Getting out of PE

i ---------,
• i■ i■ i > i

Other (specify)

i ---------,
■ i■ i■ i < ii_____ .*

physical ed m
ill

iiiiii
1 

III! 
: : : : 

: 
:

Figure 6 0  -  Q2 p a g e l
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PHYSICAL ACTIVITY

Do you think you have now become m ore active than w hen you started the study?

Not Much A little Quiteabit Alot

W hat makes you think this?.......................................................................................

Compared to  the tim e before the study, do you think more often of...

. . .  spending less tim e sat down 

• • • •  |

... moving whilst \o u t and about 

i n  • •

... doing more bursts of sprints

m , k
• • • •  |

MotMvcft AM»r Qvteat* AM NctMvch A Wt*e Qwft*«b* AM NctMuck A WO* QiMraM AW

How much did the following encourage you to do m ore physical activity and explain in which way...

The pedom eter 

•  •  M

M yself

i •  •  •

Not Much A little Quiteabit Alot Not Much A little Quiteabit Alot

The card game 

•  t  M

The board game 

•  •  l l

Not Much A little Quiteabit Alot Not Much A little Quiteabit Alot

Figure 6P -  Q2 page2
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Appendix  7-  Consent Forms

For each user-centred enquiry three documents were handed:

•  An inform ation le tte r w ith a consent form  to  sign by the participant

•  An inform ation le tte r w ith a consent form  to  sign by the participant's 

guardian/parent(s) since they were minor.

•  A general le tte r about the project w ith  a deadline fo r bringing back the consent 

forms signed o ff by both the participants and the ir guardian/parent(s)

The tw o consent forms (guardian/parent(s) and participant's ones) had to  be brought 

back signed o ff to  the contact from  the school in question (PE teacher in UCE1 and 

principal engagement officer in UCE2 & 3) before the deadline set in the le tte r 

otherwise the participants could not take part in the intervention.

This appendix 4 presents the tem plate o f the consent forms given to  each participant 

fo r each user-centred enquiry. Hence only the firs t bullet point in the list above w ill be 

illustrated in this appendix.
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7 .A  U ser -C e n t r e d  En q u i r y  1 

C onsent Form - C hild ’s Version

G a m e s  f o r  H e a l t h
Who am I?
M y name is Remi Bee, and I am a designer at Sheffield Hallam University. I am working on this 
research project w ith  Doctor Robert Copeland, Professor Andrew Dearden and Professor Paul 
Chamberlain from Sheffield Hallam University.

What do I want to find out?
This is a project that is interested in discovering why young people play games, which features of 
games are most interesting to you and keep you playing again and again. This is so I can better 

understand the gaming experience to help design games that might increase physical activity! 
Therefore, it is really im portant to make sure that the project works and this is why I would like your 

opinions.

How would you be involved?
I would like you to be involved in the study and you can choose your level o f involvem ent. Initially, 
this would involve filling out a short questionnaire about physical activity and games. The next stage 
would be to  com plete a log book during the half-term  holiday. Following this, there would be an 

opportunity to take part in a series of four workshops each lasting about 40mins.

The log book will be given just before half-term  holiday in the form  of a pack which will contain  

various tools such as notebook, disposable camera... You will be briefed when the pack is given out 
so you know w hat to do w ith  it. The com pleted pack will be collected during the week after half- 
term , and it will help me (and maybe you) to  better understand your tastes.

Following this, you may also be selected to  take part in the four workshops.
The first tw o workshops will be more focused on discussion around the outcomes of the  

questionnaire and the probes.
The second tw o workshops will be more 'participatory', involving the design, developm ent and 
evaluation of game concept(s) that will encourage young people to  be more physically active.

A fter these four workshops, there will be tw o  further workshops as part of your curriculum with  

Year 7, 8 & 9 in July and Septem ber. The first one will aim to present the work we will have done, 
and the second one will test the concept(s) of games that seem most attractive to the students.

The workshops will take place at school, during the PE lessons, and will be run by me, Remi Bee, w ith  

the help of the PE teacher, M r Craig Haslingden. This project will help inform the developm ent of 
future game(s) and activities for young people and therefore your involvem ent in this project is very  

much appreciated.

Do you need to bring anything with you to the workshop?
No, I will bring everything you need, and I will only w ant your opinions!

Will the workshops be recorded?
Yes. The workshops sessions will be audio recorded. The recordings will be used to  inform the design 

aspect of the project which will allow me not to waste tim e by taking any notes.

Figure 7A -  Consent fo rm  p i
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C onsent Form  - C hild ’s Version

What about confidentiality?
I will rem ove your nam e from  all the w ork you do and keep your details secret. All inform ation  

(w hether digital or sketches /  notes) from  the  workshops will be stored in a locked cabinet and 

rem ain at Sheffield Hallam University. W here  this inform ation is digital, it will be stored on an 

encrypted Hard Disk and kept in the same locked cabinet.

How will the results be used?
The results from  this research will be used for my research at Sheffield Hallam University. They 

might also be used as supporting evidence to  plan for fu ture  projects. The results m ight lead to  the  

developm ent o f new product for prom oting physical activity and healthy lifestyles.

Can you withdraw from the project?
Yes. You can choose not to  answer any question(s) and /o r w ithdraw  from  the  study at any tim e  and 

w ithou t reason.

What if you have any more questions?
Please feel free to  contact m e using the details below.

M any thanks,

Remi Bee

Room 9220  

Furnival Building 

Sheffield Hallam University,
153 Arundel Street
Sheffield
South Yorkshire
S 12N U
07914985759
rbec(a>mv.shu.ac.uk

Figure 7B -  Consent form  p2
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Consent Form - Child’s Version

C o n s e n t  F o r m

TITLE O F S TU D Y : Create Games to promote physically active lifestyles among young 

adolescents.

Please circle your answers to the questions below and then sign the form.

Have you read and understood the information sheet about this study?

Have you been able to ask questions about this study?

Have you received enough information about this study?

Do you understand that you are free to withdraw from this study?
•  At any time?
•  Without giving a reason for your withdrawal?

Choose the way you agree to take part in this study (choose one answer only)
•  I agree to participate in filling in the Questionnaires
•  I agree to participate in filling in the Questionnaires & the Probes
•  I agree to participate in filling in the Questionnaires & the Probes and in attending

the Workshops if I get selected

Will you be up for taking part again at some point in the research in a similar way? Your 
answer is not definitive and you will be able to change your mind if I contact you in the 
future

Your signature will certify that you have voluntarily decided to take part in this research study having 
read and understood the information in the sheet for participants. It will also certify that you have 
had adequate opportunity to discuss the study with an investigator and that all questions have been 
answered to your satisfaction.

Your name: Your telephone:

Your email address: 

(optional)

Signature of 

Guardian:

Date:

Remi Bee's 

signature:

Date:

Yes/No

Yes/No

Yes/No

Yes/No
Yes/No

Yes/No
Yes/No
Yes/No

Yes/No

Please keep your copy of the consent form and the information sheet together.

Figure 7C -  Consent fo rm  p3
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7.B U s e r -C e n tr e d  E n q u i r y  2

Consent Form - Child’s Version

G a m e s  f o r  H e a l t h
Who am I?
My name is Remi Bee, and I am a designer at Sheffield Hallam University. I am working on this 
research project with Doctor Robert Copeland, Professor Andrew Dearden and Professor Paul 
Chamberlain from Sheffield Hallam University.

What do I want to find out?
I want to find out what it is about a game that makes you come back to play again and again. This is 
because I'm designing a series of games that will encourage young people to do more physical 
exercise, and so I need your help to improve the design so that you, your friends or people like you 
will want to play.
Your opinions are really important to make sure that the project works and this is why I would like 
your help.

How would you be involved?
I would like you to be involved in this study which consists in a series of 5 workshops of an hour a 
week, during your PE lessons. During these workshops you will be able to play a range of existing 
card and board games as well as new games that I have created. We will also discuss them, what you 
like or dislike and you will be able to create your own game too.

You will be given a pack that contains various tools like coloured pencils and a log book so that you 
can report and comment onto the activities that we will do together.
The completed pack will be returned to me at the end of the study and will help me (and maybe you) 
better understand your tastes and ideas.

The workshops will take place at school, during the PE lessons, and will be run by me, Remi Bee, with 
the help of the participation and engagement officer, Ms Jo Robinson. This project will directly 
inform the development of future games and activities for young people and therefore your 
involvement in this project is very much appreciated.

Do you need to bring anything with you to the workshop?
No, I will bring everything you need, and I will only want your opinions!

Will the workshops be recorded?
Yes. The workshops sessions will be audio recorded. The recordings will be used to inform the design 
aspect of the project which will allow me not to waste tim e by taking any notes.

What about confidentiality?
I will remove your name from all the work you do and keep your details secret. All information 
(whether digital or sketches /  notes) from the workshops will be stored in a locked cabinet and 
remain at Sheffield Hallam University. Where this information is digital, it will be stored on an 
encrypted Hard Disk and kept in the same locked cabinet.

How will the results be used?
The results from this research will be used for my research at Sheffield Hallam University. They 
might also be used as supporting evidence to plan for future projects. The results might lead to the 
development of new product for promoting physical activity and healthy lifestyles.

Figure 7D -  Consent fo rm  p i
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Consent Form - C hild ’s Version

Can you withdraw from the project?
Yes. You can choose not to answer any question(s) and /o r w ithdraw  from  the study at any tim e and 

w ithout reason.

What if you have any more questions?
Please feel free to  contact m e using the details below.

M any thanks,

Remi Bee

Room 9220  

Furnival Building 

Sheffield Hallam University,
153 Arundel Street
Sheffield
South Yorkshire
S 12N U
07914985759
rbec@my.shu.ac.uk

Figure 7E -  Consent form  p2
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Consent Form - Child’s Version

C o n s e n t  F o r m

TITLE O F S T U D Y : Create Games to  p rom ote  physically active lifestyles am ong young  

adolescents.

Please circle your answers to the questions below and then sign the form.

Have you read and understood the information sheet about this study? Yes/No

Have you been able to ask questions about this study? Yes/No

Have you received enough information about this study? Yes/No

Do you understand that you are free to withdraw from this study?
•  At any time? Yes/No
•  W ithout giving a reason for your withdrawal? Yes/No

Do you agree to take part in this study? Yes/No

Will you be up for taking part again at some point in the research in a similar way? Your Yes/No
answer is not definitive and you will be able to change your mind if I contact you in the
future

Your signature will certify that you have voluntarily decided to take part in this research study having 
read and understood the information in the sheet for participants. It will also certify that you have 
had adequate opportunity to discuss the study with an investigator and that all questions have been 
answered to your satisfaction.

Your name: Your telephone:

Your email address: 

(optional)

Signature of 

Guardian:

Date:

Remi Bee's 

signature:

Date:

Please keep your copy of the consent form and the information sheet together.

Figure 7F -  Consent fo rm  p3
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7.C U ser-C e n t r e d  En q u i r y  3

C onsent Form -  Participant’s Version

U s e  o f  y o u r  d a t a

W hen you work w ith  me, I may take photographs and make audio or video recordings of the  

activities. I will store these recordings on secure servers (computers) w ithin Sheffield Hallam  

University that can only be accessed by the project team  using special passwords.

I will use these recordings and notes to  help m e design healthier services, systems o r products. In 

this scenario, your data will be used by the research team  and will remain confidential.

Later, I will want to w rite and talk about the design and research we have done together to share 

with researchers working on design and healthcare at school, at the University and in academic 

papers, professional meetings, presentations and talks.

In these publications and presentations i m ay want to  refer to parts of the recordings»have made, 

or provide w ritten  descriptions of w hat happened and what was said, to illustrate the activities that 

took place and the things w e have found out together.

My aim will be to  share the designing and research that we have done together, and I w ill try to 

ensure that your views and ideas are accurately represented. These recordings might be used in the  

UK and overseas, but it will not be used for profit.

There are two ways that I might w ant to use the recordings in articles or presentations:

•  writing down quotations of things you have said and quoting notes that you have shared 

with me, or

•  Playing the recordings themselves.

It is up to you w hether you want to  allow me to use the recordings in e ither of these ways. In either 

case, I will make every effort to ensure that you are not recognisable from the report (e.g. pixelatmg  

faces, not using your real nam e...).

Figure 7G -  Consent form  p i
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Consent Form -  Participant's Version

C o n s e n t  F o r m
TITLE OF STUDY: Games promoting physically active lifestyles among young adolescents

Please circle your answers to  the  questions below  and  then  sign the form .

Have you read and understood the  in fo rm ation  sheet abo ut this study?

Have you been able to  ask questions about this study?

Have you received enough in fo rm ation  about this study?

Do you understand th a t you are  free  to  w ith d ra w  fro m  this study?

•  A t any tim e?

♦ W ith o u t giving a reason fo r your w ithdraw al?

Do you w an t to  be involved in the  study?

Y es/N o

Yes/N o

Yes/N o

Yes/N o

Yes/N o

Yes/N o

Y es/N o

agree to  audio  recordings of m yself being used:

•  C onfidentially  by th e  researcher and th e  pro ject tea m  to  in form  the  

research and design of th e  games

•  A nonym ously in research and professional publications and presentations; Yes/N o

I agree to  images and video recordings o f m yself being used:

•  C onfidentia lly  by the  researcher and th e  pro ject te a m  to  in form  th e  Y es/N o  
research and design o f the  gam es

•  A nonym ously in research and professional publications and presentations; Y es/N o

I agree to  w ritten  in fo rm ation  taken  fro m  recordings o f m yself being used:

•  A nonym ously in research and professional publications and presentations; Yes/N o

W ould  you be w illing  to  take part again a t som e point in th e  research in a s im ilar Y es/N o

w ay? This answ er is not defin itive  and you w ill be able to  change your m ind if I 

contact you in th e  fu tu re

Your name: Your telephone:

Your email address: 
(optional)

Signature o f 

Guardian;

Date:

Remi Bee’s 

signature:

Date:

Please keep your copy of the consent form and the information sheet together.

Figure 7H -  Consent fo rm  p2
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Appendix 8- Who Is Involved

The table below lists all the stakeholders tha t took part in the research, giving a 

detailed description of the type o f person(s) involved and what the ir role was.

Enquiry Type of 
person(s) 
involved

Number Drop
Out

Description of involvement

DRE1
Supervisory

team

3 To advise externally about the literature 
review (e.g. enlighten aspects of behavioural 

change theory, research methodologies in 
Design and also in Health)

Design
colleagues

3 - To test early & rough versions of the game to 
create over a few sessions

UCE1
Participants

13 0 Involved in Phase A, B and C to create and 
assess ideas of games that promote PA over 8 

weeks

Participants
12 0 Involved in Phase C only (over the Fun Day 

event only) to assess the ideas of games 
generated in Phase A, B and C

DRE2 Supervisory
team

3 - To review the overall game concept

Design
colleagues

6 To review the game rules by testing out 
rough prototypes over a few sessions (mainly 

board game)
UCE2 Participants 8 1 To review existing games (over 4 weeks) as 

well as 'Boost Up!' V2 (over one session)
DRE3 Supervisory

team
3 - To review the overall game concept

Design
colleagues

8 To review the game rules by testing out V3 
prototypes in an iterative process over a 
dozen of sessions (card + board games)

Friends
4 To review the game rules by testing out V3 

prototype over a couple of sessions (mainly 
board game)

Family 4 - To assess V4 card game over a week (with 
fitness trackers) before evaluating it in UCE3

UCE3 Participants 15 1 To assess 'Boost Up!' V4 over 6 weeks
DRE4 Supervisory

team
3 - To guide the writing up of the thesis
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