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Chapter 6 
 
 
 

An informative study to explore the development of 
a body image app targeting adolescent girls 
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“I	  have	  a	  bit	  of	  a	  belly	  and	  I’m	  not	  happy	  with	  that.	   
But due to the app I think my belly is better than expected, 
 and	  that	  it	  is	  quite	  normal.	  I	  think	  the	  app	  is	  a	  good	  app”	   

 
Respondent, girl, 14-years-old 

(after	  playing	  the	  ‘Body	  Image’-App) 
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An informative study to explore the development of 

a body image app targeting adolescent girls 

 

 

Abstract 

This study aimed to evaluate a body image-app for adolescent girls in terms of 1) causal 

effects of the app content on self-esteem and body satisfaction, and 2) appreciation of the app 

design. Body-(ir)relevant information texts and ideal-embodied models were combined in a 

mobile	   device	   application	   (i.e.,	   ‘app’)	   to	   negotiate	   effects	   of	   thin-body ideals as often 

portrayed in media fare. A body-relevant information app was contrasted with a neutral 

information app in a sample of adolescent girls (N = 206, Mage = 13.88, SDage = 1.34) in a multi-

method pretest-posttest experimental design. Both app versions increased self-esteem, but 

not body satisfaction. Both app versions were equally involving and attractive. Adolescent 

girls found the body-relevant version more informative and higher in learning potential. Most 

respondents to some extent considered the app appropriate for their peers and wanted to 

play again. The findings imply that providing positive incentives accompanying ideal-body 

exposure may yield protection for negative responses in terms of self-esteem. The study 

further provided valuable information about the opportuntities for future development of 

apps targeting body image in adolescent girls. 
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6.1 Introduction 

By abundantly portraying thin-ideal body imagery, mass media are often blamed for 

negatively	   impacting	   adolescent	   girls’	   body	   perceptions,	   self-image and psychosocial 

responses, resulting in less self-esteem and lowered body satisfaction (e.g., Grabe, Ward, & 

Hyde, 2008; Groesz, Levine, & Murnen, 2002, López-Guimerà, Levine, Sánchez-Carracedo, & 

Fauquet, 2010). However, entertainment studies and serious games research also indicate 

positive experiences and a high learning potential of media tools (Baranowski, Buday, 

Thompson, & Baranowski, 2008; Kato, 2010; Spettigue	  &	  Henderson,	   2004).	   Given	   today’s	  

popularity of games and mobile devices among youngsters and adolescents (e.g., Greenberg, 

Sherry, Lachlan, Lucas, & Holmstrom, 2010; Olson, Kutner, Warner, Almerigi, Baer, Nicholi, & 

Beresin, 2007), a game-like application	   (i.e.,	   an	   ‘app’)	   may	   serve	   as	   an	   appropriate	   and	  

ecologically valid setting to negotiate effects of thin-ideal exposure in adolescent girls. Hence, 

the present study aims to inform effective development and use of an app targeting body 

image concerns, particularly in adolescent girls as a highly relevant group (Groesz et al., 

2002).  

Building on extant research on effective apps, though limited thus far, a prototype 

‘body	   image’-app was developed and evaluated with adolescent girls. In view of the app 

content, we combined images of ideally-shaped fashion models with verbal messages that 

inform on the weight status of those models (Veldhuis, Konijn, & Seidell, 2012; Veldhuis, 

Konijn, & Seidell, 2014). To design the app, we followed principles of entertainment education 

(e.g., Singhal & Rogers, 2002), and serious gaming and motivational systems (e.g., Annetta, 

2010; Kato, 2010; Zichermann & Cunningham, 2011). In a carefully controlled experimental 

design, we piloted a body-relevant information app in contrast to an app that provided body-

irrelevant information. Furthermore, we applied a mixed-method, two-staged approach in 

evaluating: 1) causal effects on the outcome measures self-esteem and body satisfaction 

(summative evaluation), and 2) appreciation of the design and preconditions for future use, 

development, and implementation (formative evaluation) among adolescent girls. In the 

following section, the theoretical context for developing our app and instrumentarium is 

presented.   

 

6.1.1 Theoretical Basis for Body Image App Content and Design 

Serious games have been shown to have a high potential for learning and development 

(Ritterfeld, Shen, Wang, Nocera, & Wong, 2009; Rahmani & Boren, 2012). Games for health 

are interactive digital programs or applications with the specific goal of endorsing health and 

well-being (Lu, Kharazzi, Gharghabi, & Thompson, 2013, p.131; Baranowski et al., 2008). 

More specifically, these games have been used as tools for health education to improve 
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physical, emotional, and social well-being as they guide knowledge, abilities, beliefs and 

behavior (e.g., Baranowski et al., 2008; Ferguson, 2012; Kato, 2010; Papastergiou, 2009). 

Previous research has shown positive results of games on health outcomes, such as enhanced 

coping with diseases (e.g., Brown, Lieberman, Gemeny, Fan, Wilson & Pasta, 1997), and 

increased adherence to health behavior such as medicine-intake (Kato, Cole, Bradlyn, & 

Pollock, 2008), and physical exercise (Baranowski et al., 2011; Biddiss & Irwin, 2010; 

Haddock et al., 2012; reviews in Kato, 2010; Papastergiou, 2009). Moreover, some health 

games have even improved disease-related outcomes, for example, reduced BMI after game-

interventions targeting obesity in children (Lu et al., 2013).  

Especially for adolescents, health games are generally evaluated to be more pleasant 

and interesting, and subsequently more effective, than more traditional methods of health 

education (Haddock et al., 2012). Generally, interactive learning and playing (serious) games 

are intrinsically motivating and stimulating, and raise self-esteem (Coller, Shernoff, & Strati 

2011; Gee, 2007; Griffiths, 2002; Ritterfeld & Weber, 2006). Especially for adolescents, games 

can model positive behavior and provide a relatively safe environment to practice and control 

newly acquired skills, to experiment with new identities, and to explore new environments 

(Kato, 2010; Olson, 2010; Squire & Jenkins, 2003). Furthermore, research shows that the 

popularity of games can partly be explained by their ability to attract attention and keep the 

user concentrated for prolonged periods of time (e.g., Baranowski et al., 2008; Kato, 2010). 

This lines up with developmental insights on serious games being developmentally 

appropriate for learning and development for adolescents (Konijn & Nije Bijvank, 2009; 

Subrahmanyam & Greenfield, 2009; Olson, 2010). 

Related is the recent rise in applying new mobile technology for health purposes (so-

called mHealth). In particular, smartphones are popular, widely owned, and used to easily 

access health information (Fox & Duggan, 2012), and even find their way successfully in 

underdeveloped countries like Kenya in Africa (Lester et al., 2010). Overviewing the growth 

of health apps, topics such as physical activity and dieting are most popular (West, Hall, 

Hanson, Barnes, Giraud-Carrier, & Barrett, 2012; Fox & Duggan, 2012), yet, the effects of such 

apps have not been studied often (for some examples, see Muessig, Pike, LeGrand, & 

Heightow-Weidman, 2013 on sexually transmitted diseases; Lester et al., 2010 on HIV-

treatment adherence; Procci, Bowers, Wong, & Andrews, 2013 on coping with stress among 

warfighters).  

Given the advantages of health games and mobile devices, we aimed to develop a 

relatively simple prototype app to counteract or negotiate the undesired effects of exposure 

to idealized body imagery. That is, we studied how adolescent girls would respond to a game-

like application on body image in terms of body satisfaction and self-esteem, as well as their 
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appreciation of such a intervention format. More detailed information on our app content and 

app design is provided in the next sections. 

 App content. Previous research has shown that body-relevant verbal messages 

paired with thin-ideal bikini model imagery in magazine-settings can (re)direct body 

perceptions and psychosocial responses in women and adolescent girls (Harrison, Taylor, & 

Marske, 2006; Slater, Tiggemann, Firth, & Hawkins, 2012). Additionally, recent studies have 

revealed	   that	   accurately	   informing	   on	   media	   models’	   weight status by combining model 

imagery with short information texts effectively counteracted negative body perceptions in 

adolescent girls (Veldhuis et al., 2012; 2014). For example, attaching a textual information 

label	   that	   the	  model	   is	   ‘underweight’	   to	  portrayals of extremely thin models reduced body 

dissatisfaction. Not much is known however, about applying such body-relevant information 

texts in real-world settings targeting adolescent girls. Therefore, we applied this labeling 

principle in a game-like mobile app environment.  

Following	   the	   verbal	   references	   principle,	   the	   ‘body	   image’-app showed images of 

bikini models accompanied by short verbal information (cf. Veldhuis et al., 2012; 2014), 

presented as quiz-like statements to increase ecological validity and in line with girl 

preferences for quiz/trivia games (Greenberg et al., 2010). Content-wise, the statements 

asked	  the	  adolescent	  girls	  to	  rate	  the	  accurate	  weight	  information	  on	  media	  models’	  weight	  

status. More specifically, the app displayed attractive ideal-bodied bikini models varying in 

body	  size,	  each	  along	  with	  five	  statements.	  The	  participants	  were	  asked	  to	  rate	  each	  model’s	  

weight	  status,	  one	  by	  one,	  to	  be	  either	  ‘extremely	  thin’,	  ‘thin’,	  ‘normal’,	  ‘big’,	  or	  ‘extremely	  big’.	  

This version of the app is referred to as the body-relevant information-app (see Figure 6.1 for 

example stills).  

Building further on the counteracting principles of labeling media models (Veldhuis et 

al., 2012; 2014), the players of the body-relevant information app need to get feedback 

whether	   they	  correctly	   labeled	  a	  media	  model’s	  weight. This provision of feedback lines up 

with neurological research on incentives, which has shown that particularly adolescents react 

sensitive to rewards (Van Leijenhorst, Zanolie, Van Meel, Westenberg, Rombouts, & Crone, 

2010). Furthermore, providing incentives has proven important to positively impact 

involvement and behavioral determinants, as well as to keep adolescents playing games 

(Kavanagh, Trouton, Oakley, & Powell, 2006; Zichermann & Cunningham, 2011; see effective 

game design in Baranowski, Buday, Thompson, Lyons, Lu & Baranowski, 2013). Hence, we 

included	  such	  motivational	  principles	  in	  our	   ‘body	  image’-app design to positively influence 

participants’	   body	   satisfaction	   and	   self-esteem. Thus, a correct answer on the quiz-like 

statements	  was	  immediately	   followed	  by	  a	  screen	  with:	   ‘This is the correct answer. Click the 

arrow to proceed.’	  An	  incorrect	  answer	  was	  followed	  by	  a	  screen	  that	  stated:	  ‘Sorry, this is not 
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the correct answer. Try again.’	   This	   allowed	   participants	   to	   continue to find the correct 

answer to the quiz-question.  The feedback informing them on how a	   ‘normally’	  weighted	  

body shape actually looks	   and	   the	   reward	  of	   ‘you	  are	   right’	   should	   increase	   the	  adolescent	  

girls’	   self-esteem and enhance positive self-perceptions of their bodies (i.e., increase body 

satisfaction). 

 

Figure 6.1 Examples	  of	  stills	  of	  the	  ‘body	  image’-app on a mobile device.  

 

   

  
 

Note. Upper right corner: still from body-relevant information app; lower left corner: still from neutral 

information app. 
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In order to assess the effects of such a body-relevant information app, a control 

condition was needed. Thus, we created a comparable app-version with neutral information. 

That is, this version also displayed four ideal-embodied bikini models accompanied by body-

irrelevant statements pertaining to ‘facts-to-know’ about a famous Dutch singers duo1. Again, 

correct answers were incentivized by reinforcing that the participants gave a correct answer. 

This version is referred to as the neutral information-app. 

In sum, due to expected intrinsically motivating principles of the rewards that 

adolescent girls receive for giving correct answers in the app, both versions, we expected 

(H1) to raise general self-esteem in adolescent girls (i.e., a significant increase of post-

exposure self-esteem compared to pre-exposure self-esteem, regardless of app version). 

Furthermore, our experimental design allowed us to test whether the body-relevant versus 

neutral app versions made a difference in impacting self-esteem (RQ1). Moreover, by 

applying the labeling principles in a basic real-life app in which correctly labeling media 

models’	   weight	   status	   was	   confirmed,	   we	   expected	   (H2)	   that	   playing	   the	   body-relevant 

information app counteracts body dissatisfaction (i.e., raises body satisfaction) compared to 

playing a neutral information app. 

 App design. Our app design was further guided by various principles of successfully 

developing serious (educational) games and interventions using mobile media (Annetta, 

2010; Baranowski et al., 2008; Kaplan, 2012). In both app-versions, players answered quiz-

like statements which pertains to the principles of interactivity (Annetta, 2010; Baranowski et 

al., 2008; Baranowski et al., 2013) and involvement (Kaplan, 2012). Furthermore, in line with 

the concepts of initiation of user-created content (Kaplan, 2012) and informed teaching 

(Annetta, 2010), the app provided feedback on user-generated content (i.e., whether the girls’ 

answers were correct or incorrect). Importantly, research has shown that creating 

challenges, interaction and direct feedback are essential features for the continuation of 

playing and effective use (Annetta, 2010; Baranowski et al., 2013; Coller et al., 2011; Olson, 

2010). Furthermore, along	   the	   lines	   of	   Kaplan’s	   (2012)	   concept	   of	   individualization, and 

Annetta’s	  (2010)	  concepts	  of	  identity and immersion,	  the	  app	  used	  the	  participant’s	  name	  and	  

took	   into	   account	   adolescent	   girls’	   preferences	   by	  using	  bright	   colors	   for	  backgrounds and 

texts (mainly pink; cf. Marshall, Stuart, & Bell, 2006), including quiz/trivia games (Greenberg 

et al., 2010), and imitating	  adolescents’	   jargon	  (e.g., using	   ‘xoxo’, which expresses affection, 

meaning	  ‘hugs	  and	  kisses’).	   

 Given the specificity of the target group (i.e., adolescent girls) and topic (i.e., body 

image), this prototype app was set up to formatively evaluate the appreciation of the design 

                                                            
1 Statements	  pertain	  to	  the	  singers’	  profession,	  the	  language	  they	  sing	  in,	  the	  city	  they	  come	  from,	  and	  the	  TV	  program	  they	  are 
currently hosting. 
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and other relevant factors that may facilitate its use and implementation. Following the 

Theory of Subjective Quality Assessment on the use of (innovative) media products (Wolling, 

2009),  we evaluated both perceptions and desires regarding	  the	  ‘body	  image’-app’s	  qualities.	  

To this end, we developed an APP-questionnaire (see below) through which we evaluated our 

prototype ‘body	  image’-app on determinants related to the innovation (i.e., information value, 

valence, aesthetics, affordances, and topics; RQ2), the user (use intentions, and diffusion to 

peers; RQ3), and the facilities (i.e., financial resources, time availability, and facilities; RQ4).   

 

6.2 Method 

6.2.1 Participants, Design and Procedure 

Participants were 2062 adolescent girls (aged 12-18 years old; Mage = 13.88, SDage = 1.34; 

21.8% were lower-educated; 89.3% had a healthy Body Mass Index3). The study comprised a 

multi-method pretest-posttest experimental design that included two stages of evaluation 

(see Figure 6.2 for a schematic representation of the present study design). The summative 

evaluation was performed quantitatively through a pretest-posttest experimental design with 

app version as the between-subjects factor (body-relevant information versus neutral 

information), and self-esteem and body (dis)satisfaction as within-subjects factors. The 

formative evaluation assessed appreciations of app design and preconditions for future use. 

Distributions of BMI (F(1,203) = 2.58, p = .110, ηp² = .01), age (F(1,204) = .38, p = .540, ηp² = 

.00), and attitude towards the singers4 (F(1,204) = 1.96, p = .163, ηp² = .01) were similar 

across conditions. Hence, no control factors had to be included in subsequent analyses. 

 Upon opening the app, each of both app versions started with an introduction screen 

stating: ‘Welcome	  to	  Pretty.	  Please	  fill	  in	  your	  name’,	  followed	  by	  ‘Play Pretty.	  Click	  and	  score!’. 

The	  next	  screen	  explained	  how	  to	  play	  the	  game	  in	  the	  app:	  ‘Which answer is right? Click the 

correct	  answer.	  You’ll	  get	  another	  chance	  when	  you	  give	  an	  incorrect	  answer.	  Have	  fun!	  Xoxo’.	  

Subsequently, the adolescent girls were exposed to either the body-relevant or neutral 

information	  version	  of	   the	  app.	  Upon	   finishing	   the	  game,	  a	  screen	  showed:	   ‘The end! Thank 

you	   for	  playing.’, and instructed the participants to proceed to the questionnaire to answer 

som questions about the app. 

 

                                                            
2 Four out of 210 respondents were disregarded from further testing, since they skipped more than half of the questionnaire. 
Hence, a total of 206 participants were included in subsequent analyses (rendering 104 participants for the body-relevant 
information app, and 102 participants for the neutral app).   
3 Conform WHO ratings; Participant’s	  Body	  Mass	  Index	  (BMI)	  was	  calculated	  based	  on	  self-report measures of weight and length 
(a common measure for weight-to-height ratio). Dividing the weight (in kilos) by the squared length (in meters) provided a value 
for	   each	   participant’s	   BMI.	   Previous	   research	   has	   shown	   that	   self-reported measurements of height and weight correlate 
strongly with actual measures (e.g., Field, Cheung, Wolf, Herzog, Gortemaker, & Colditz, 1999). 
4 The	  item	  was:	  ‘I	  like	  the	  singers’;	  answering	  options	  were	  on	  a	  5-point Likert-scale 1=totally disagree, 5=totally agree. 
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Figure 6.2 Conceptual model underlying the present study. 

 
 To the participants, the study was presented as a study on the effects of media on 

adolescents. Participating girls were invited to the computer lab of their own school and took 

part individually, lasting for maximal 30 minutes. Before playing the app, the adolescent girls 

answered questions on demographic variables and on self-esteem and body (dis)satisfaction 

(T0). Then, they were given a device (e.g., iPad, Android tablet, iPod, etc.) and were randomly 

assigned	   to	   play	   one	   of	   two	   experimental	   versions	   of	   the	   ‘body	   image’-app. Subsequently 

(T1), they completed a questionnaire including the depedent variables and evaluation 

questions regarding the app design. Upon completion, participants were debriefed and 

thanked for their participation.  

 

6.2.2 Measurements 

Self-esteem of the adolescent girls was assessed through the 10-item Rosenberg Self-

Esteem Scale (1965; e.g., ‘I	  feel	  I	  have	  a	  number	  of	  good	  qualities’; ‘I	  wish	  I	  could	  have	  more	  

respect	  for	  myself’), followed by 5-point rating scales (1 = totally disagree; 5 = totally agree). 

Higher scores indicated a higher self-esteem. Both the pre-exposure and post-exposure scales 

were reliable with Cronbach’s	  alphaT0 = .87 and Cronbach’s	  alphaT1 = .88, respectively.  

Body (dis)satisfaction was measured by 13 items	  (e.g.,	  ‘I	  think	  my	  belly	  is	  too	  fat’;	  ‘I’m	  

happy with my figure’), each followed by 5-point rating scales (1 = totally disagree; 5 = totally 

agree; based on Garner, Olmstead, & Polivy, 1983; Veldhuis et al., 2012). Higher scores 

indicated more body dissatisfaction. Scales were reliable scales for both pre-exposure and 

post-exposure measurements (Cronbach’s	  alphaT0 = .89; Cronbach’s	  alphaT1= .90).  

App design evaluation was assessed by a newly developed APP-questionnaire 

(APPque) targeting three domains: (1) innovation, (2) user, and (3) facilities (each covering 

several sub domains), based on constructs from the	   ‘Measurement	  Device	  for	  Determinants	  

of Innovations’	   (Fleuren, Wiefferink, & Paulussen, 2004; Fleuren, Paulussen, Dommelen, & 

Van Buuren, 2012) in combination with constructs of a model on perceiving and experiencing 

fictional characters (Van Vugt, Konijn, Hoorn, Keur, & Eliëns, 2007; Van Vugt et al., 2009). 

Given the breadth of these measurement devices to assess health care innovations, we 
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applied these measures in an adjusted form to specifically evaluate the	   ‘body	   image’-app 

among adolescent girls5. The APPque used both categorical and continuous items and open-

ended questions. A complete and detailed overview of all items and specific answering 

options that we comprised in the APPque is included in Appendix A.  

More specifically, the first domain explored determinants related to the innovation 

(here:	  ‘body	  image’-app). Relating to the concepts of clarity, relative advantage, and relevance 

of an innovation in Fleuren et al. (2004), we assessed the extent to which the app was 

perceived as clear and informative, and whether it had added value in terms of learning 

potential within the innovation-domain (sub domain: information value). Furthermore, we 

evaluated the degree of emotional involvement with the app, and whether the app created a 

positive feeling (sub domain: valence; cf. Van Vugt et al., 2009). Additionally, we also 

evaluated whether the girls found the app appealing (sub domain: aesthetics). Finally, we 

asked the girls what they considered important characteristics and features for game-like 

apps (e.g., interactivity; sub domain: affordances; cf. Van Vugt et al., 2009), as well as which 

topics would be relevant for them (sub domain: topics).  

The second domain tested determinants related to the user (here: adolescent girls). 

Following the concepts of Fleuren et al. (2004) and Van Vugt et al. (2009) regarding the 

extent to which the user will use the innovation, we asked for the	   adolescent	   girls’	   use	  

intentions towards the app (sub domain: use intentions). Moreover, in line with the principle 

of	   support	   and	   cooperation	   from	   one’s	   social	   environment	   (Fleuren	   et	   al.,	   2004),	   we	  

appraised	  the	  willingness	  to	  tell	  one’s	  peers	  about	  the	  app	  and	  the	  extent	  to	  which	  the	  users	  

think the app is appropriate for their peers to be used (sub domain: diffusion to peers).   

Finally, the third domain entailed the facilities that may impede or promote the use of 

an innovation (Fleuren et al., 2004). We	  considered	  the	  adolescent	  girls’	   financial	  resources	  

and time that they are willing to spend on apps in general (sub domains: financial resources; 

time availability). Finally,	  by	  means	  of	  testing	  ‘other	  relevant	  resources’	  (Fleuren et al., 2004), 

we asked the girls for the location where they would typically use apps (sub domain; use 

environment).  

 

                                                            
5 The	  ‘Measurement	  Device	  for	  Determinants	  of	  Innovation’	  of	  Fleuren	  et	  al.	  (2004;	  2012)	  serves	  as	  an	  instrument	  to	  map	  the	  
determinants underlying successful implementation and use of health care innovations. The developers leave it to the 
researchers to decide which of the fifty determinants (in five domains) from their item list are critical for assessing a specific 
health care innovation (Fleuren et al., 2004; 2012). Thus, instead of taken the device as an entity, researchers can choose their 
own set of items driven by the needs of their research. We used this measurement device as a guide to develop an age-
appropriate and suitable questionnaire to evaluate the design and appreciation of our app among adolescent girls. The items that 
we	  included	  from	  the	  original	  measurement	  device,	  are	  customized	  in	  language	  and	  formulation	  to	  fit	  adolescent	  girls’	  capacities.   
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6.3 Results 

6.3.1 Testing App Effects 

To test H1, RQ1 and H2, paired samples t-tests (see Table 6.1 for means and standard 

deviations, and test results), and ANCOVAs (see Table 6.2 for ANCOVA results) were 

conducted. 

Regarding H1, including all participants (regardless of app condition) in the paired-

samples t-test with pre versus post self-esteem, results revealed that playing any app version 

significantly improved self-esteem. A split file analysis (with split on app version) confirmed 

similar patterns of increasing self-esteem for each of both versions. Further investigating 

RQ1, we performed an ANCOVA with pre-exposure self-esteem as covariate, the app 

condition as independent factor, and post-exposure self-esteem as dependent factor (cf. Senn, 

2006). No significant difference was found between the two versions in impacting self-

esteem. 

Investigating H2, the paired samples t-test revealed no effect of playing the app 

(regardless of app version) on body (dis)satisfaction. Using a split file procedure revealed 

similar effects for the body-relevant information app and the neutral information app 

separately. Finally, another ANCOVA was applied with pre-exposure body (dis)satisfaction as 

covariate, the app condition as independent, and post-exposure body (dis)satisfaction as the 

dependent (cf. Senn, 2006). Here too, no significant effect was found for app version 

impacting body (dis)satisfaction.  

Is sum, playing any of the apps significantly improved self-esteem (supporting H1), 

whereas neither of the apps significantly impacted body (dis)satisfaction (not supporting 

H2). Furthermore, no significant differences were found between the body-relevant 

information app and the neutral information app in impacting the effect measures.  

  

6.3.2 Evaluation of  App Design 

To answer RQ2-4, the adolescent	   girls’	   evaluation	   of	   the	   app design in the domains of 

innovation, user and facilities will be described per (sub)domain below. When relevant, 

supplementary univariate ANOVAs are used to compare the body-relevant and neutral 

information apps (then, test results, and the means and standard deviations are summarized 

in Table 6.3).  

 

6.3.2.1 Innovation 

 Information value. Results showed that the adolescent girls considered the body-

relevant information app to be significantly more informative than the neutral information 

app, whereas the latter was perceived to be significantly more clear (see Table 6.3). 
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Furthermore, a large majority of the girls in the body-relevant information app condition 

answered the open-ended question about what they learned from the app with the 

anticipated learning objectives. More specifically,	  47.6%	  explicitly	  mentioned	  ‘rating	  the	  body	  

status of models, and learning about what	  is	  thin	  and	  what	  is	  normal’,	  and	  40.8%	  mentioned	  

‘body-image’ and ‘self-esteem’	   related objectives. This indicates that the majority extracted 

the correct message from the body-relevant app and that content was clear to them. The 

following examples of girls’	  answers illustrate what they have learned:  

 
“That models often are way too thin and you should not consider yourself big when you see them: they are 

just	  too	  thin,	  and	  that	  is	  not	  healthy”	  (14-year-old); 

“That	  some	  people	  whom	  I	  considered	  a	  bit	  too	  big,	  actually	  are	  normal”	  (14-year-old) 

 

In the neutral app condition, 58% of the girls reported not to have learned anything 

(versus 10.6% in the body-relevant app condition), mostly because they already knew the 

facts that were presented about the singers. Furthermore, 29% indicated to have learned 

something new about the singers. Finally, 10% gave an irrelevant answer, and 4% filled in a 

body-image related answer.  

 Valence. The body-relevant and neutral information apps were rated similar on 

providing a good feeling, or creating involvement with the app. However, the neutral 

information app was perceived as significantly more pleasant to play and positive than the 

body-relevant information app (see Table 6.3). 

 Aesthetics. Analyses showed that the body-relevant and neutral apps were perceived 

as equally attractive and pretty regarding the colors that were used (see Table 6.3). Most girls 

considered pink a pretty color: 59.8% (fully) agreed, and 33.5% fairly to somewhat agreed.  

Affordances. The girls indicated the following top 5 of app features they like most: 1) 

play together (M = 3.74, SD = 1.02), 2) play alone (M = 3.43, SD = 1.00), 3) made especially for 

girls (M = 3.21, SD = 1.24), 4) use an avatar or character (M = 3.18, SD = 1.28), and 5) play 

leading role themselves (M = 3.18, SD = 1.28). Responses to the open-ended question on 

additional important factors for app design, revealed the following top-5 of features: 1) 

interesting/fun; 2) aesthetic appeal; 3) educational/informative and providing feedback; 4) 

clear and easy to use; and 5) challenging (see Table 6.4).  

Topics. The top 3 of topics that girls would be interested in to see in apps are: 1) 

fashion (M = 3.83, SD = 1.15), 2) beauty  and looks (M = 3.79, SD = 1.18), and 3) feeling good 

(M = 3.48, SD = 1.10). Moreover, they indicated the importance of having the app in their 

native language (M = 3.90, SD = 1.04).  



 

 

Table 6.1 Means (M), Standard Deviations (SD), t-Ratios, and p-Values for Paired-Samples t-Tests of Pre and Post Exposure Self-Esteem and Body 

(Dis)satisfaction (in Total and per App Condition) 

 Self-esteem t-Test Body (dis)satisfaction t-Test 

 Pre Post  Pre Post    

‘Body	  image’-app M SD M SD t df p M SD M SD t df p 

Total (both apps) 3.63 .74 3.70 .77 -4.26 20

5 

.001 3.60 .73 3.58 .76 .95 205 .343 

Body relevant information 3.58 .73 3.65 .79 -3.04 10

3 

.003 3.58 .71 3.56 .76 1.22 103 .226 

Neutral information app 3.69 .75 3.75 .75 -2.96 10

1 

.004 3.62 .75 3.61 .76 .16 101 .877 

 

 

 

Table 6.2 Means (M), Standard Deviations (SD), F-Ratios, and p-Values for ANCOVAs of App Version on Post-Exposure Self-Esteem and Body 

(Dis)satisfaction with Pre-Exposure Measures as Covariates1,2 

 Mean Scores t-Test 

 Body-Relevant 
Information 

Neutral  
Information 

 

 M SD M SD t df p 
Post exposure self esteem 3.65 .79 3.75 .75 .02 1 .902 

Post exposure body (dis) satisfaction 3.55 .76 3.61 .76 .54 1 .456 
Note.  
1The effect of pre-exposure self-esteem on post-exposure self-esteem was significant, F(1,203)=1769.62, p<.001;  
2The effect of pre-exposure body (dis)satisfaction on post-exposure body (dis)satisfaction was significant, F(1,203)=1873.10, p<.001 



 

 

Table 6.3 Means (M) and Standard Deviations (SD) of Formative Evaluation for the App Versions, and F-Ratios, p-Values, and Effect Sizes (ηp2) for 

Univariate Analysis of Variance of the Body-Relevant Information App versus the Neutral Information App 

 Mean Scores ANOVA  

 Total  
(Both Apps) 

Body-Relevant 
Information 

App 

Neutral 
Information 

App 

Body-Relevant versus  
Neutral Information App 

Domain Item Topic M SD M SD M SD F (df, error) p ηp2 
Innovation 
Domain 
 

           
Information value  Informative 1.93 .97 2.14 1.10 1.71 .77 10.97 (1, 204) .001 .05 

Clear 3.79 1.21 3.54 1.23 4.05 1.14 9.56 (1, 204) .002 .05 
Valence Good feeling 2.47 1.22 2.42 1.27 2.52 1.18 .32 (1, 204) .572 .00 
 Involvement   2.06 1.10 2.10 1.19 2.03 1.00 .19 (1, 204) .664 .00 
 Pleasant to play  2.56 1.14 2.38 1.10 2.74 1.16 4.96 (1, 204) .027 .02 
 Positive 3.02 1.24 2.86 1.30 3.19 1.16 3.70 (1, 204) .056 .02 
Aesthetics App is pretty 2.70 1.13 2.65 1.16 2.75 1.11 .33 (1, 204) .565 .00 
 App uses pretty colors 3.53 1.15 3.40 1.22 3.66 1.07 2.51 (1, 204) .115 .01 
User Domain 
 

           
Use intentions Play app (times per week) 2.95 3.07 2.79 2.74 3.11 3.37 .49 (1, 180) .484 .00 
 Not willing to finish app 

(R) 
1.46 .97 1.56 1.13 1.36 .76 2.11 (1, 204) .148 .01 

 Use app more often 2.24 1.18 2.21 1.17 2.26 1.19 .10 (1, 204) .747 .00 
 Play extended version 2.81 1.39 2.67 1.35 2.95 1.42 2.07 (1, 204) .152 .01 
Diffusion to peers Tell friends about app 2.12 1.15 2.20 1.19 2.03 1.11 1.16 (1, 204) .283 .01 
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Table 6.4 Overview of Important Features to Include in App Design according to Participants 

Percentage App Feature 

27.6 Appeal (i.e., interesting, fun) 
21.9 Aesthetic appeal (i.e., colorful, pretty) 
18.1 Educational/ informative; feedback on what you did good or wrong 
15.2 Clear (i.e., about how to play); and easy (i.e., instruction what might be 

expected, how to use the app) 
13.8 Challenging (i.e., new things added or changed frequently in app; be able to 

progress in app, such as, by means of levels and goals, collecting points, get 
‘new’	  lives) 

7.6 Music; sound  
6.7 Interactivity (i.e., sharing information and rankings with others, play 

together, be able to access social media, chat) 
4.8 Inclusion of girl-topics (e.g., make-up tips, improve self-esteem) 
4.3 Options to personalize (e.g., by means of using or building an 

avatar/character, use of own name) 
4.3 Inclusion of game 
3.8 App is for free 
3.8 Moving images; 3D 
3.8 Inclusion of a story (or: story line); fantasy world 
2.9 Language should be national language (i.e., Dutch) 
1.4 Receive compliments in app 
1.0 The	  app	  ‘should	  never	  end’ 
0.5 Ability to try the app (e.g., before buying) 
0.5 Can use the app quickly and/or shortly 

 

6.3.2.2 User 

 Use intentions. The girls had the intention to play the apps on average 3 times a week. 

Furthermore, regardless of app type, the majority of the participants wanted to finish the app 

they had played (75.7% agreed; 18% fairly to somewhat agreed), to play a more extended 

version of the app they had played (37.4% (fully) agreed; 36.9% fairly to somewhat agreed), 

and to use the current app more often (18% (fully) agreed; 46.6% fairly to somewhat agreed). 

There were no significant differences between both app versions regarding these use intention 

measures (see Table 6.3).  

Diffusion to peers. Furthermore, 75.7% considered the app appropriate for girls of 

their age, and 60.2% of the girls to some degree indicated the willingness to tell their friends 

about the app they played (i.e., 13.1% (fully) agreed; 47.1% fairly to somewhat agreed). No 

significant differences were found between both app versions for the intention to tell peers 

about it (see Table 6.3), or in the perceived peer aptness (p = 1.0061). Reasons for considering 

the app appropriate (or not) for girls of their age were illustrated by answers to the open-

ended question in this subdomain:  

                                                            
6 Given the dichotomous answering format (yes/no) for this	  item	  on	  perceived	  aptness	  for	  the	  adolescent	  girls’	  peers	  we	  tested	  the	  
difference between the body–relevant information app and neutral information app by using a Chi-square test. 
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“Yes,	  because	  girls	  my	  age	  are	  often	  insecure	  about	  their	  appearance,	  and	  especially	  their	  weight.	  This	  gives 

you	  more	  self	  esteem”	  (14-year-old); 

“No,	  because	  they	  might	  feel	  insecure,	  since	  the	  girls	  on	  the	  pictures	  look	  very	  good	  and	  are	  not	  too	  thin”	   

(14-year-old); 

 

6.3.2.3 Facilities 

 Financial resources. With respect to the financial aspect of using apps, 30.1% of the 

girls indicated to have bought an app. The respondents further specified their willingness to 

pay for an app with a game (51.9%), healthy lifestyle information (21.8%), for education 

(19.9%), or an app that gives a good feeling (18.9%), or informs about media influences 

(8.3%). Furthermore, 29.1% of the girls stated their willingness to pay for an app in the 

category	  ‘other’,	  which	  they	  further	  specified	  as, amongst others, ‘an app that gives information 

on public transport’, ‘photo editing’, or ‘don’t	   want	   to	   buy	   any	   apps’. Furthermore, results 

revealed that girls are willing to pay on average Euro 1.55 for an app with a game, and Euro 

1.59 for an educational app.  

Time availability. Half of the girls reported to use apps often to very often, and 9.2% 

indicated ‘never’.	  Furthermore, 46.6% of the girls ‘often’	  to	  ‘very	  often’ spend time on apps, and 

1.9%	  ‘never’. 

Use environment. Regarding the locations where and when the adolescent girls 

generally use apps, 90.8% of them indicated to use apps at home, 79.1% in their spare time, 

48.5% at school, 47.6% when commuting, 46.6% when they are with friends. Another 1.5% 

stated that they did not want to use apps at all.  

 

6.4 Discussion 
In view of optimizing games and apps to	   improve	  adolescent	  girls’	  body	    perceptions and to 

reduce the risk on developing eating disorders as a result of distorted body perceptions, 

furthering scientific insights is needed in the realm of health games and popular media 

innovations addressing healthy lifestyles and well-being. The present study is a first attempt to 

assess impact, appreciation, and preconditions to successfully design	  and	   implement	  a	   ‘body	  

image’-app	  that	  aims	  to	  improve	  adolescent	  girls’	  self-perceptions on body image. As intended, 

our study demonstrated that playing a ‘body	  image’-app significantly improved self-esteem in 

adolescent girls. However, neither app version impacted body (dis) satisfaction. Additionally, 

the formative part of our evaluation further provided valuable information for further 

development of apps targeting body image in adolescent girls.  
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 The fact that the positive response on self-esteem occurred regardless of the app 

presented body-relevant or neutral feedback accompanying ideal-body portrayals, might be 

explained by the fact that the adolescent girls were positively rewarded for giving correct 

answers in both app versions. This also seems to be affirmed by reactions from the adolescent 

girls to the apps like: “[…]	  I	  felt	  good	  when	  I	  answered	  all	  questions	  correctly	  […]”	  (16-year-old). 

Our findings of a raised self-esteem after playing the apps are in line with other studies 

indicating that serious gaming and interactive learning generally is motivating and raises self-

esteem (e.g., Gee, 2007; Griffiths, 2002; Ritterfeld & Weber, 2006; also see Baranowski et al., 

2013). In sum, these results imply that providing positive incentives accompanying ideal-body 

exposure may already yield protection for negative effects of such exposure in increasing 

adolescent	   girls’	   self-esteem, even when these incentives are following body-irrelevant 

information. 

In	  contrast	  to	  earlier	  findings	  of	   labeling	  media	  models’	  weight	  status	  (Veldhuis	  et	  al.,	  

2012; 2014), we found no effects of correctly informing participants about the bikini models’	  

body shape on body (dis)satisfaction this time. This might be explained by the cognitive 

capacity that is needed for processing relatively new and unknown information. That is, the 

presented	   ‘fact’	   that	   an	   extremely	   thin	   model	   is	   framed	   to	   be	   ‘underweight’	   might	   be 

inconsistent with the girls’	  generally internalized standard that such a body is ideal, making it 

hard to process instantly in a prototype game-like app. From previous studies, we know that 

labeling works best when the content of the message is short, clear and simple (e.g., Cowburn 

& Stockley, 2005). Perhaps our app content and design was perceived as confusing, since we 

used five answering options to one quiz-like statement, instead of one short message, which 

might	  have	  distracted	  the	  recipients’	   from	  our	  app’s	  main	  message	  on	  media	  models’	  weight. 

Subsequently, the main body-relevant message may not have been perceived or seen in the 

light of such a specific body measure as body (dis)satisfaction. Such an explanation is sustained 

by findings from our formative evaluation that the neutral information app was perceived as 

significantly more clear, positive, and pleasant to play than the body-relevant information app. 

Put differently, the app with relatively confronting body-relevant information might have 

urged the adolescent girls to think more deeply than participants who used the neutral 

information app with quite easy-going, non-confronting body-irrelevant information.  

Our formative evaluation of the appreciation of the prototype apps highlighted various 

important insights and relevant hints for further effective development and successful 

implementation	  of	  a	   ‘body	  image’-app.  Content-wise, the body-relevant information app was 

considered significantly more informative and revealed a higher learning potential than the 

neutral information app. More specifically, the attributions made by the girls are favorable, 

revealing that the body-relevant information app made them think about the realism of 
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portrayed media models. Importantly, both app versions were evaluated as equally attractive, 

pretty, involving, and creating a good feeling. Moreover, both app versions evoked equally high 

use intentions, expressed in a majority of girls who wanted to finish the app they were playing, 

and wanted to play the app more often, also in an extended version. Similarly, regardless of app 

version, a majority marked the apps appropriate for girls their age and expressed a willingness 

to tell their friends about the app. Hence, the concepts from extant literature of challenge, 

interaction, and direct feedback that we applied in our prototypes seemed to have worked well 

here (Annetta, 2010; Baranowski et al., 2013; Olson, 2010). Additionally, results regarding the 

facilities indicated apps as an appropriate channel for targeting girls, given the time and 

financial resources they are willing to spend on apps.  

Such	  findings	  are	  particularly	  promising	  to	  further	  develop	  ‘body	  image’-apps in which 

in-game rewarding should play a key role as it increases motivation for playing. Furthermore, 

these results underline that using an app for providing health messages, even on a sensitive 

topic as body image, is not dissociating adolescent girls compared to a less sensitive and easy-

going topic (such as facts about a singers duo). Furthermore, the incorporation of topics that 

are indicated as being influential and relevant by the users of an innovation is likely to increase 

effectiveness (Hieftje, Rosenthal, Camenga, Edelman, & Fiellin, 2012). Here, the top 3 of topics 

that girls would be interested in to see in apps are: fashion, beauty	   and	   looks,	   and	   ‘feeling	  

good’.	  This	  is	  essential	  given	  that	  body	  image	  is	  our	  topic	  of	  interest.	   

  Additionally, the formative evaluation provided empirically driven information on 

characteristics that the adolescent girls render important to be included in app development. 

That is, they prioritized playing together and playing alone, which indicates that an app should 

contain elements allowing both interactivity with others and withdrawing to individual 

aspects. Furthermore, they wanted an app customized	  ‘especially	  for	  girls’,	  with	  a	  leading	  role	  

for	   themselves	   (cf.	   ‘player	   control’	   principle;	   Baranowski et al., 2013). Also, apps preferably 

include an avatar or character that can be adapted by the user, which is in accordance with 

Annetta’s	   (2010)	   core concept of personalization and immersion for effectively designing 

serious games (also Baranowski et al., 2008). Answers to open-ended questions further 

underlined that including “some	   fantasy”, and being able to “create	   your	   own	   world” are 

important app features. Other personalizing and fantasy-related suggestions are to “open	   a	  

picture from your i-Pad” and being able to adapt your own body appearance, which may “give a 

lot of girls a lot of self-esteem”.	  The	   adolescent	   girls’	   responses	   to	   the	   open-ended questions 

further revealed a top-5 of app requirements: 1) being interesting/fun, 2) having aesthetic 

appeal, 3) being educational/ informative, and providing feedback, 4) being clear and easy to 

use, and 5) being challenging. These findings provided empirical support for a number of core 

concepts of effective serious game design mentioned in previous research of Annetta (2010), 



Body Image App 

 

163 

Baranowski et al. (2008; 2013), and Wang et al. (2013). Our newly developed APP-

questionnaire (APPque) proved to be useful for systematically evaluating an app, because it 

approaches the app from various perspectives of the user, the innovation, and underlying  

facilities. Furthermore, the APPque was based on theoretically relevant items that allow for 

systematic comparison between different apps.  

Finally, our formative evaluation also shed a light on some consequences of 

communicating about body image through an app that need consideration in future design 

(and research). A few reactions to the open-ended questions implied that the app might come 

across as pedantic, which might result in boomerang effects, while other answers suggested 

misinterpretations of the information (cf. Cho & Salmon, 2009). Future app development 

should continue to consider how to avoid and intercept such undesired effects. Thus, an 

extended version with improved and more extended feedback mechanisms is needed for 

future	  research	  on	  optimizing	  a	  ‘body	  image’-app.  

 In all, our study piloted a prototype	   ‘body	   image’-app in a carefully controlled 

experimental design to inform future designs. Our results indicate that providing positive 

incentives accompanying ideally-shaped models might yield protection from negative effects of 

thin-ideal exposure in terms of enhanced self-esteem. Considering the girls’	  appreciation and 

reported requirements for	   future	   use	   of	   a	   ‘body	   image’-app, the results are promising to 

further	  develop	  a	   ‘body	  image’-app in which in-game rewarding and educational information 

should play a key-role. This is illustrated by a girl claiming that: “I	   learned	   that	   our	   view	  on	  

models differs from reality. Because you see them [models] so often on TV and in magazines, this 

becomes	   some	  sort	  of	   ideal	  picture.	  Many	  see	   them	  as	  an	  example.	   I	   clicked	   ‘thin’	   several	   times	  

while	  the	  model	  was	  ‘extremely	  thin’.	  Just	  because	  I	  thought	  it	  was	  beautiful.” (15 years-old). 
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Appendix A. APP-questionnaire (APPque) 

APPque - Domains and 
sub domains 

Items Answering options 

(1) INNOVATION 
(a) Information value I think the app is informative 1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 

4 = agree, 5 = fully agree 
 

I think the app is clear 
 

1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree 
 

What did you learn from the 
app? 
 

Open-ended-question, which is further coded by two 
researchers71 into: 1 = learning objective conform 
body-relevant information app: participants mention 
rating the body status of models and learning about 
what is thin and what is normal; 2 = learning objective 
conform body-relevant information app: body-image 
and self-esteem related objective; 3 = learning 
objective conform neutral information app (i.e., facts 
about singers duo), 4 = incorrect or irrelevant 
learning objective, 5 = explicitly stated not to have 
learned anything; answers are used to illustrate 

(b) Valence I got a good feeling from the 
app 
 

1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree 
 

I felt involved with the app 
 

1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree 
 

I thought the app was 
pleasant to play 
 

1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree 

I think the app is positive 
 

1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree 
 

 
Note. The APPque (sub)domains are based on Fleuren et al. (2004; 2012) and (Van Vugt et al., 2007).  
 

                                                            
7 Coding of the learning objectives showed a close to perfect inter-rater consistency between two independent coders:	  Cohen’s	  
Kappa = .909 with p < .001 
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APPque - Domains 
and sub domains 

Items Answering options 

(1) INNOVATION (continuation) 
(c) Aesthetics I think the app is pretty 1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 

4 = agree, 5 = fully agree 
I think the app uses pretty colors 1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 

4 = agree, 5 = fully agree 
I think pink is a pretty color 1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 

4 = agree, 5 = fully agree 
(d) Affordances Which app (features) do you like?  

 
1 = do not agree, 2 = somewhat agree, 3 = fairly agree, 
4 = agree, 5 = fully agree Categories: I	  like	  apps	  … 
… in which I can share with others what I did in the 
 app 
… that I can play with somebody else 
…	  that I can play alone 
…	  with	  a	  lot	  of	  action 
…	  that	  are	  never	  finished 
… that rather use my own name than a nickname 
…	  that	  are	  made	  especially	  for	  girls 
…	  that	  use	  sound 
… that allow me to play with an own avatar/character 
…	  in	  which	  a	  person	  has	  a	  leading	  role 
…	  in	  which	  an	  animal	  has	  a	  leading	  role 
…	  in	  which	  I	  have	  the	  leading	  role 

 What else do you consider 
important in an app (in other 
words: what should an app 
contain)? Explain why this is 
important. 

Open-ended-question, which is further coded and 
checked by two researchers (multiple answers 
possible per respondent; see Table 6.4 for overview 
categories) 

(e)  Topics Which app topics do you consider 
to be interesting?   

1 = not at all, 5 = totally  
Categories: An	  app	  … 
…	  on	  fashion 
…	  on	  beauty	  attractiveness	  and	  looks/appearance 
…	  on	  health	  food	  and	  beverage	  intake 
…	  on	  healthy	  manners	  of	  losing	  weight 
…	  on	  healthy	  manners	  of	  gaining	  weight 
…	  on	  sports	  and	  fitness 
…	  that	  gives	  me	  a	  good	  feeling 
…	  how	  your body changes during puberty 
…	  that	  makes	  me	  feel	  better	  about	  myself 
…	  that	  gives	  me	  self-confidence 
…	  with	  a	  coach	  or	  somebody	  who	  supports	  me 
…	  that	  allows	  me	   to	  ask	  somebody	   for	  advice	  on	  my	  
 health 
…	  that makes me think positively about myself 
…	  that teaches me something 
…	  on	  the	  influence	  of	  media	  on	  me 
…	  an	  informative	  app 
…	  an	  app	  in	  English 
…	  an	  app	  in	  Dutch 
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APPque - Domains and 

sub domains 
Items Answering options 

(1) USER 
(a) Use intentions I	  didn’t	  want	  to	  finish	  the	  app	   1 = do not agree, 2 = somewhat agree, 3 = fairly 

agree,  
4 = agree, 5 = fully agree 

I want to use the app more 
often  

1 = do not agree, 2 = somewhat agree, 3 = fairly 
agree,  
4 = agree, 5 = fully agree 

I want to play a more 
extended version of the app 

1 = do not agree, 2 = somewhat agree, 3 = fairly 
agree,  
4 = agree, 5 = fully agree 

Why / why not would you be 
willing to continue using this 
app? 

Open-ended-question; answers are also used to 
illustrate 

How many times would you 
use this app in one week ?  

Scale: 1 - 20 times a week 

(b) Diffusion to peers I want to tell my friends about 
the app 

1 = do not agree, 2 = somewhat agree, 3 = fairly 
agree,  
4 = agree, 5 = fully agree 

Do you consider this app 
appropriate for girls of your 
age; why/why not?  

Open-ended-question, which is further coded by 
two researchers82 into 1 =  yes, appropriate; 2 = no, 
not appropriate; answers are also used to illustrate 

(2) FACILITIES 
(a) Financial resources Have you ever bought an app?  Yes/no 

For which apps are you 
willing to pay?  

(multiple answers possible)  
An	  app	  … 
…	  with	  a	  game 
…	  that	  teaches	  me	  something 
…	  that	  gives	  me	  a	  good	  feeling 
…	  that	  gives	  me	  information	  about	  a	  healthy	  lifestyle 
…	   that	   gives me information on how media 
influences  me 
…	  other,	  namely	  […] 

What is the amount of money 
that you would pay for an app 
with a game? 

Open-ended; in Euro 

What is the amount of money 
that you would pay for an app 
that informs you?  

Open-ended; in Euro 

(b) Time availability How often do you use apps?  1 = never, 2 = sometimes, 3 = regularly, 4 = often,  
5 = very often 

How often would you want to 
use apps?  

1 = never, 2 = sometimes, 3 = regularly, 4 = often,  
5 = very often 

(c) Use environment Where do you use apps or 
would you like to use apps?   

(multiple answers possible) 
1 = at home, 2 = at school, 3 = with friends, 4 = when 
commuting,	  5	  =	  in	  spare	  time,	  6	  =	  I	  don’t	  want	  to	  use	  
apps,	  7	  =	  other,	  i.e.	  […] 

                                                            
8 Coding of the appropriateness for peers showed a close to perfect inter-rater consistency between two independent coders: 
Cohen’s	  Kappa	  =	  .905	  with	  p < .001. 
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