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A B S T R A C T   

Introduction: Active school transportation (AST) can be a powerful strategy to promote physical 
activity and improve children’s health. Parents’ perceptions of traffic risks are an important factor 
in their decision concerning their child’s transport mode to school and addressing discordances 
between the percieved risks and actual incidents might contribute to promote children’s AST. 
This study adopted a game originally designed for the context of information security to resonate 
with the context of Swedish AST and the aim of the study was to describe parent’s experience of 
playing the game. 
Methods: A qualitative approach was chosen and data was collected using focus groups with 16 
parents for totally 29 children aged 7–12. The collected data were analyzed using qualitative 
content analysis. 
Results: The results formed one main theme “Playing promotes parents’ awareness and consid-
eration of active school transportation” and three subthemes; “Fast, fun, and functional; Expe-
riences from playing the game” showing that the parents perceived the game to be fun, easy, and 
time efficient to play. “Then and now. Own childhood experience vs being a parent” showing that 
parents’ perception of risk can sometimes be barriers to their children’s opportunity to use AST. 
“Personal perceptions vs statistical risk” showing that playing the game addressed the discor-
dance between the parents’ perceived risks and actual incidents, as well as promoted parents’ 
awareness and consideration of AST. 
Conclusions: Including an intervention component such as a game for parents and using schools as 
the arena for implementing projects promoting AST to improve children’s physical activity levels, 
might be a fruitful avenue.   

1. Introduction 

The World Health Organization (WHO) recommends that children should be physically active for at least 60 min per day to achieve 
several health benefits. The severe consequences of physical inactivity emphasize the urgency to prioritize health promotion efforts 
(World Health Organization, 2020). Active school transportation (AST) has been suggested as a promising strategy to meet these 
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recommendations since children who use AST participate in more physical activity than those who do not follow this principle 
(Faulkner et al., 2009; Larouche et al., 2020; Masoumi et al., 2020). Hence, AST can be a powerful strategy to promote physical activity 
and improve children’s health (Campos-Sanchez et al., 2020; Larouche et al., 2020; Lubans et al., 2009). In addition to promoting 
physical activity, previous research have identified other reasons to encourage AST, for example, improvement of emotional, psy-
chological and social well-being and personal development (Campos-Sanchez et al., 2020; Frömel et al., 2020). Active commuting is 
associated with a lower risk of cardiovascular disease and cancer independent of measured confounding factors (Celis-Morales et al., 
2017) and high walkability index is associated with high active travel mode, which indirectly correlates with reduced obesity and 
finally links to an increased likelihood of better health (Li et al., 2021). Although active transport involves risks, the effects of the 
increased physical activity strongly outweigh detrimental consequences originating from traffic incidents and air pollution exposure 
on health (Mueller et al., 2015). Hence, active transport can provide substantial net health benefits irrespective of geographical context 
(Mueller et al., 2015). Mizdrak et al. (2019) concluded that substantial health gains and healthcare cost savings could be achieved by 
walking or cycling instead of taking short car trips and that promoting active transportation is likely to be a cost-effective way for 
improving population health that will also reduce greenhouse gas emissions. 

Unfortunately, a decline in active travel to school among children and adolescents has occurred (González et al., 2020; Rothman, L., 
Macpherson, Ross and Buliung, 2017). For example, among Swedish children aged 6–15, only 48% and 57% use AST in the winter and 
summer months, respectively (Swedish Transport Administration, 2018). The problem is not unique for Sweden. A comparison 
concerning AST in 49 countries shows that the global average grade was a “C”, indicating that countries are succeeding with about half 
of children and youth (47%–53%) where the scale ranges from “A+” indicating 94–100% to “F” indicating below 20%. (González et al., 
2020). Health promotion interventions should be initiated as early as possible since physical activity behavior, including active 
transport, tends to form in childhood and track into adulthood (Telama et al., 2014; Yang et al., 2014). 

Parents’ perceptions of traffic risks are an important factor in their decision concerning their child’s transport mode to school 
(Aranda-Balboa et al., 2020), especially in terms of allowing children to travel independently (Ahern et al., 2017). Previous studies 
have demonstrated that higher perceived risk among parents are associated with lower levels of AST (Mammen et al., 2014; Meh-
dizadeh et al., 2017). These studies found that security concerns were more profound among parents who did not let their children 
walk to school. Unfortunately, most of the literature on risk perception and transportation focuses on drivers, and limited exploration 
of the situation for other road users, such as children, has been published (Cloutier et al., 2011). Moreover, a study involving parents 
indicates that their perception of risk is not always in accordance with the actual measures of traffic safety (Rothman et al., 2015). In 
this regard, Thomsen (2005) is talking about a “safety paradox” for which parents’ anxiety about injuries to their children while in 
traffic is increasing, while the actual traffic incidents involving children are decreasing. Rothman et al. (2015) also concludes that it 
might be helpful to address this discrepancy between the percieved risks and actual incidents when aiming to promote AST so that 
parents can make informed decisions based on statistical evidence rather than fear. 

In previous studies, the involvement of the end-users (children and their parents) throughout the whole process has been a 
cornerstone (Rutberg and Lindqvist, 2018a; Savolainen et al., 2020) in addition to the use of gamification and games (Kostenius et al., 
2018; Laine et al., 2022; Lindqvist et al., 2018; Oyelere et al., 2022). As previously stated, the role of parents as “gate-keepers” and the 
need to address parental concerns have been described in previous research and also in several of our intervention studies (Forsberg 
et al., 2020, 2021; Rutberg and Lindqvist, 2018). One intervention part attempting to address parents’ perception of risk, has been 
information during parental meeting regarding the positive outcomes of AST and concerns about its perceived risks (Lindqvist and 
Rutberg, 2018). To promote children’s motivation in participating in interventions, gamification can be used to increase the enthu-
siasm of children to overcome parental hesitation with AST (Lindqvist et al., 2019; Rutberg and Lindqvist, 2018). However, further 
efforts are needed to address parental concerns and ultimately promote children’s AST. 

One recent effort to address structured dialogues about risk assessments and perceptions of risks, the consequences, and proba-
bilities has resulted in a game called Riskify (Lugnet et al., 2020). Riskify is a team exercise in both a digital and physical format 
(CYNIC, 2019). The background for the exercise originates from theories of risk management, which has been gamified in the Riskify 
format. The goal of the exercise is for the team to gain insights into how different risks, probabilities and consequences are interpreted 
by different persons. Riskify has been tested with many actors from both the information security area and with employees in different 
companies in which the humans in the loop have apparently are the weakest link (Pinto et al., 2013). Consequently, no matter if an 
individual believes in his/her own competence and/or skills, they might expose themselves to risks that he/she has misjudged or lacks 
the knowledge about how to make informed decisions. The game was developed to be a support method or used as Dialouge cards in 
groups to enhance awareness about how our individual perceptions of risks differ. Riskify proposes a number of risk statements, 
initially nine statements were proposed. Those statements should be arranged in order of likelihood that they occur, not the conse-
quences of the risk, from lowest to highest risk. The basic principle from Riskify has been adopted into additional contexts since the 
“game mechanism” and the concept with structured dialogues based on a number of risk statements could be of benefit in different 
contexts (Albrechtsen and Hovden, 2010). 

As described in the following section, the original game’s statements have been adapted in cooperation with experts within health 
science and transport research and the intended end-users aiming to promote children’s AST by addressing parental concerns and 
perceptions. In this paper, the game is referred to as Promoting Education by Playing (‘PEP for parents’) as the name could also be seen 
as a reference to a ‘pep-talk’ by talking positive and promoting a change in behavior. The aim of this study was to describe end-users’ 
experiences of playing The PEP for parents. 
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2. Methods 

2.1. Context 

The research project, Sustainable Innovation for Children Transporting Actively (SICTA), is a school-based intervention that was 
developed to promote AST. Several studies have been published during the process of developing SICTA, and some of them has been 
discussed in the introduction. 

2.2. Using the game in the AST context 

The adaptation of Riskify from the context of information security were done in several consecutive steps, to better resonate with 
the target audience and context of Swedish AST. The first step involved researchers (see Table 1) who developed a new set of state-
ments. During this step, the concept of risk was discussed. The wording and ways to interpret risk had a great impact on formulation of 
the statements but also on the instructions to participants and the one facilitating a session. Risk was therefore replaced with ‘the 
probability of an event occurring’. An instruction was used to introduce the exercise to the participants: 

This is a game intending to combine benefit with fun. The purpose is to facilitate awareness about how you as a parent actually 
reason about probability and risk that different situations might cause. The game has nine cards, each of which describes a 
situation, and the task is to rank them. Place the cards by ‘drag and drop’ so what is considered most likely to happen ends up at 
the top, and so on. When you are satisfied, press the button to flip the cards, thus revealing the observed risk. Play together, 
interact, and discuss, this is more valuable than striving for 100% right answers. 

Feedback session 1: Thirty-two researchers (20 females) who attended an international conference agreed to contribute to the 
study. The experts had experience in AST-studies and were mainly from a Scandinavian context, but Spain and the United States were 
also represented with four researchers from each country. Feedback session 2: Fifteen teachers (10 females) teaching grades 4–6 at a 
school that was going to implement school-based interventions the following year agreed to contribute in the second feedback session. 

The results from feedback sessions 1 and 2 were then used to further adapt the game so that the game played in feedback session 2 
was the revised version after considering feedback session 1. Finally, the game played in the data collection with the parents was the 
revised version after considering feedback session 2. Thus, the game changed during the process; however, the overarching goal was to 
create a game that could easily facilitate discussion about AST without being demoralizing. Since a cornerstone for the SICTA project is 
promotion rather than prevention, it was important that the tonality of the cards was ‘promotion of the good’ not ‘prevention of the 
bad’ even though this intervention component addresses risk perception. Most cards had a clear connection to children’s physical 
activity and transportation. The ‘Mobile phone’ and ‘Kiss’ cards were created to keep the game easy and fun but also to include more 
general statements to which parents can relate. While some statements that refer to AST can be interpreted differently depending on 
the traffic situation/environment in which their children will have to ‘perform’ AST. The ‘Lightning strike’ card was chosen to add 
perspective to how uncommon the occurrence of traffic injuries during AST actually are. The probability for traffic injury was 
calculated using statistics from the Swedish Transport Administration (Swedish Transport Administration, 2018), and the Swedish 
Traffic Accident Data Acquisition (STRADA). In STRADA, those injured in traffic are registered by both the police and hospitals. 
Injured cyclists and pedestrians, 6–15 years old, registered in STRADA between 2015 and 2019 were included in the analysis. Some 
examples of discussions during the development process: The experts in feedback session 1 described the need for specifying sources 
for the cards. In conclusion, they agreed that it would be a disadvantage since it might direct the conversation from reasoning and 
sharing experiences towards a discussion towards right and wrong and fact checking. The original cards started with the statement 
“The risk that …” However, feedback session 1 indicated that the participants got stuck on the word ‘risk’, which prompted a change to 
‘probability’ in the second revision. The teachers in the second feedback session requested the possibility to play an analogue version of 
the game at parent-teacher meetings. After the second feedback session with the teachers, the researchers incorporated the suggestions 
that clarified and improved the understanding of the game, and this process was done in step 3 (see Table 1). The final version of the 
game can be played in both an online version and physically with printed cards. See appendix 1 for the final statements. The game was 
later implemented and tested using focus groups explained below. 

2.3. Design of data collection with end-users 

A qualitative approach was chosen to describe end-users experience of taking part in the intervention component ‘PEP for parents’. 

Table 1 
Overview of adaptation timeline during December 2020–April 2021.  

Timeline Development 
Dec 

Feedback session 1 
January 

Revision 
1 
February 

Feedback session 2 
March 

Revision 
2 
April 

Participants Authors 32 researchers from health science and transport 
research participated in six focus groups with 4–6 
participants each. 

Authors 15 teachers teaching grade 4–6 participated 
in two focus groups with 7–8 participants 
each. 

Authors  
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Intervention research is defined as the process of creating and refining elements of an intervention in a series of studies; throughout the 
process, qualitative analyses play an important role (Skivington et al., 2021). 

2.4. Participants and data collection 

Data were collected using focus groups with 16 parents (eight mothers) for a total of 29 children (15 girls) aged 7–12. The parents 
were chosen using snowball sampling. All participants were informed about the project by the authors and gave their informed consent 
to participate in the study. The study was approved by the Ethics Review Authority, Sweden (No. 2021–00283). 

The data collection sessions started by the previously described instructions for playing the game. The participants then played the 
digital online version of the game, a procedure that took 10–15 min. The focus group discussions that followed the game lasted be-
tween 20 and 30 min. A semi-structured interview guide had been constructed to cover all experiences of playing the game. The first 
question was “Could you please tell me about your experience of playing the game?”. To deepen the answers, follow-up questions were 
asked, such as “Could you tell me more?” and “How did you experience that?” (Kvale and Brinkmann, 2009). Both discussions that 
occurred when the game was played, and the following focus group discussions were sound-recorded and manually transcribed. 

2.5. Data analysis 

The collected data were analyzed using a qualitative content analysis inspired by Graneheim and Lundman (2004) using the 
following procedure:  

(1) The written material was first read several times to obtain a sense of the overall data.  
(2) The text was divided into meaning units.  
(3) In the abstraction process, the meaning units were manually coded, and the codes were compared, contrasted, and sorted into 

preliminary categories, where the authors strove to be close to the text throughout this step.  
(4) The preliminary categories were sorted and contrasted in a back and forward process, which finally resulted in three subthemes 

and one main theme. 

3. Results 

The results of the qualitative analysis formed one main theme and three subthemes (see Table 2). The quotes were labeled with the 
number of the focus group, M for male, F for female, and a participant number. 

3.1. Fast, fun, and functional; experiences from playing the game 

The overarching goal while developing this intervention component was to create a game that could easily facilitate discussions 
about AST without being moralizing. The instructions for the game were reported to be clear and precise by the parents. The parents 
also thought that the group size for playing the game was suitable. Furthermore, the overall experience of playing the game was very 
positive. The parents perceived the game to be fun, easy, and time efficient to play. 

Focus group 1 

M3: Do you have more cards? 

F1: Yes, can we play more? It was fun and thought-provoking. 

F2: I think it has been good that it was easy, a not so complicated task that took a long time to solve. It’s a little fun and takes 
about a quarter of an hour, I thought that was good. 

The parents believed that the game could be possible to play both digitally at a teacher–parent meeting online and with printed 
cards at a regular meeting at school. Another idea that arose was the use of Mentimeter (online interactive presentation tool that help 
you to engage with audience using real-time voting) to play the game individually. However, most parents emphasized that the most 
rewarding part of the session was the discussion of that the ranking in which the cards resulted. In all the focus groups. The game was 
played while having lively discussions and providing opportunities to reflect while having a dialogue with other parents. 

Focus group 2 

Table 2 
Overview of the results.  

Main theme Playing promotes parents’ awareness and consideration of active school transportation 

Subthemes Fast, fun, and functional; Experiences from playing the 
game 

Then and now. 
Own childhood experience versus being a 
parent 

Personal perceptions versus statistical 
risk  
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M1: I thought it was good, the questions created reflection and if you do it with other parents, you also get a good dialogue and 
think about what you think and get to check your own behavior and values against others. 

M3: Yes, it will be more interactive than just getting information, which is good. 

One of the starting points when developing the game was ‘promotion of the good’ not ‘prevention of the bad’ and the aim was to 
avoid any provocation of shame and guilt. The results show that this intention was fulfilled since none of the parents mentioned 
anything in this direction but rather described the opposite experience. 

Focus group 2 

F1: I think you do not feel ashamed either because you do something bad. It is a good way to provide information, you choose 
yourself. It does not get embarrassing and gives people a bad conscience. 

The results also show that the parents appreciated that ‘fun facts’, such as the ‘kissing card’ were included since it helped maintain a 
playful mindset and prevent players from becoming overly serious. 

3.2. Then and now; own childhood experience versus being a parent 

One of the main topics that playing the game instigated was parents’ reflections on their own physical activity levels as children 
compared to their children’s present day activity levels. The parents agreed that children nowadays have a lower physical activity 
level, which included both overall physical activity and the usage of active transportation. The result also show that the parents were 
allowed a larger amount of independent mobility when they were young compared to the freedom that they permit their own children 
to have at present. The parents reflected upon the reasons for this whether it was due to the circumstances, awareness, or the attitudes 
that have changed. 

Focus group 1 

F2: Why are we all worried when our children cycle? We have all cycled behind our children and had our hearts in our throats 
fearing that something bad will happen. But I can still remember when I cycled when I was 8–9 years old, and I was never 
worried about being hit by a car and I could watch out for myself. 

M2: Society looks different now from when we were little. My parents had more freedom than I got, and our son can do less than 
we got. Then the question is whether we spoil children nowadays or are more aware of the risks. 

The parents discussed that order in a group of siblings had an influence. They had stricter rules for their first-born children and 
allowed a greater amount of freedom for younger siblings. This difference was partly due to the fact that older brother and sisters could 
accompany younger one but also dependent on the fact that the first-born children had managed to use active transportation without 
incidents and because of that process gave the parents a sense of security. 

Focus group 3 

M3: I reflect on my childhood, and I cycled all I could. Letting our son cycle around the neighborhood did not feel right when we 
moved here. Now he can ride a bike and then his little sister can come along. If we compare it, we have been much stricter than 
when we grew up. 

The results also show that the parents believed it to be more difficult to solve the puzzle of everyday life today than it used to be, but 
managing to do so by accompanying the child to school and then letting him/her go home from school independently could be a 
starting point for more active transportation. One of the arguments for this set-up was that the amount of traffic in circulation around 
the time school ends is less than in the morning and therefore, a calmer learning environment. Once this situation was managed, the 
child could go independently to school and also to other destinations. 

Focus group 2 

F2: He can cycle home himself when school is over. It was a milestone in his development and at some point you have to let go. 

3.3. Personal perceptions versus statistical risk 

The results show that parental perception of risk differs from objective measures of traffic safety and that playing the game can 
instigate discussions concerning this discordance. The parents discussed the risk of traffic injury in relation to seldom hearing about it 
through media and came to the conclusion that it could not be that common. However, all of the focus groups ended up in placing the 
‘lightning strike card’ at the bottom indicating that they believed that traffic injury was more unlikely to occur than the situation 
described in the ‘traffic injury card’. When faced with this fact, a lively discussion started in all groups. 

Focus group 1 

M3: Interesting thing about the traffic injury, it means that you are overprotective. 
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M2: We are not rational. We start thinking here and there and come to the conclusion that it is risky to cycle. We mix parental 
feelings and responsibility. If we go on the theory of probability, there is absolutely no danger. 

F1: It is like a mental barrier. If you see these numbers, you might dare to set them free and allow them to walk or bike. 

The result thus indicates that it is possible that playing the game could support parents when they are attempting to make informed 
decisions based on evidence rather than fear. However, the discussions concerning traffic injury also included the fact that although it 
is very rare, the consequences might be devestating. On the other hand, the results also show that the child can grow with a sense of 
responsibility in relation to independent active transportation. 

Focus group 3 

M2: I think they take more responsibility when they are alone. When you are involved, they do not take as much control. 

Another matter that was lively discussed in all of the focus groups was the ‘physical activity card’. The parents discussed their 
intentions to do what is best for their children both in a short and a long-term perspective. The discussions among the parents 
concluded that promoting physical activity and active transportation should be prioritized to a higher level and that the schools could 
have an important role in that process. 

Focus group 1 

F3: It can be stated that the statistics say that our children move far too little and that there are very few traffic incidents so they 
can actively travel to and from school in any case. 

F2: One should really be more worried about too little physical activity than injuries while walking or cycling to school. 

4. Discussion 

4.1. Discussion of results 

The focus of this study was to describe end-users experience of playing the game, which is referred to as ‘PEP for parents’ in this 
paper. The game was initially developed as a team exercise to gamify and increase the insights into how different risks, probabilities, 
and consequences are interpreted; in this study, the game was used to address parental concerns and ultimately promote children’s 
AST. Our findings show that playing the game promoted parental awareness and consideration of active school transportation. 

Our overarching research project SICTA has theoretical underpinnings in health promotion (Bandura, 2004) and ‘promotion of the 
good rather than ‘prevention of the bad’ and has been our intention throughout the project. Approaches aimed at enabling one’s 
behavior or deterring another is commonly used concerning behavior change. When using the ‘carrots and sticks’ metaphor regarding 
travel behavior it might be profitable to leverage both enablers and deterrents to yield the greatest progress toward increasing active 
travel (Piatkowski et al., 2019). However, the starting point when developing the game was ‘promotion of the good’ and therefore the 
game intentionally avoided any provocation of shame and guilt formulations. The results show that this intention was fulfilled since 
none of the parents mentioned anything in this direction but rather described the opposite experience. Our findings show that playing 
the game provided an opportunity to start a dialogue with other parents concerning AST and societal expectations, something that in 
previous studies has emerged as one important factor influencing parental behavior although more research in this direction is needed 
(Kim et al., 2019; Riazi et al., 2021). Adult learners prefer actions rather than explanations and the possibility to apply more than one 
learning style (Mettler and Pinto, 2015); therefore, the game can be used to train cognitive skills, such as context awareness and 
attitudes. Also, traditional formats of training (the formal activities that strive to build relevant skills and competence) have been 
criticized to make people believe that they already knew the answer (South, 2007). This thinking occurs when people are exposed to 
questions and happened to find the one expected correct answer. In these situations, ‘we’ tend to believe that we already knew how to 
answer to the question, which relates to hindsight bias, and foresight bias (South, 2007). Instead, it is suggested that realistic and more 
complex problems should be used, namely, not providing one single-solution (Lugnet et al., 2020; Wilson and Hash, 2003). Therefore, 
the rationale for incorporating the game in terms of a group exercise refers to the concept of awareness and training in which the efforts 
of informing individuals about, for instance, risks in each context is not enough to promote change, and the ‘learners’ in this study are 
the parents who also need to take a more active role (Lugnet et al., 2020; Wilson and Hash, 2003). 

Our study shows that playing the game led to discussions between the parents concerning their own high use of active trans-
portation as a child compared to their children’s lower activity. The result also show that the parents reflected upon generational 
differences between the presences of independent mobility in which parents were allowed a higher degree of independency when they 
were young compared to the freedom that they permit their own children to have. Children’s independent mobility is defined as the 
freedom to move around their neighborhood without adult supervision (Tranter and Whitelegg, 1994). Our findings concerning this 
idea is consistent with the findings of Riazi et al. (2021) in which parents consistently referred to their childhood independent mobility 
freedoms and painted a stark picture of the differences between their childhood periods and those of children today. 

The perception of risk is defined as an individual’s subjective interpretation of a potentially dangerous situation based on the 
information that a person has (Cloutier et al., 2011). Boholm and Corvellec (2011) emphasize the importance of considering the social 
and cultural context in which these risks are perceived and managed, but also the aspect of communication in shaping people’s 
perceptions of risk. People’s perceptions of risk are also shaped by their cognitive and emotional responses (Slovic, 1987) to the risk 
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and any perceived benefits of the activity that poses the risk (Kahneman et al., 1982). For example, people may be more likely to 
perceive a risk as being high if it evokes strong emotional reactions, such as fear or disgust. Similarly, people may be more likely to 
perceive a risk as low if it is associated with positive emotions, such as pleasure or excitement. Two important dimensions in our study 
are personal vs statistical risks and controllability. First, people tend to perceive risks as higher when they can relate to the individuals 
affected by the risk, as opposed to when the risk is presented in statistical terms. Secondly, people tend to perceive risks as higher when 
they feel they have little control over the activity that poses the risk (Slovic, 1987). One such example could be that adults accept and 
perceive the level of risk for themselves differently than they would for their children. According to Legorburu et al. (2022), families 
are the main source of construction of security or risk, and family conversations have a great influence on the perceptions that children 
have of their environment. Moreover, the authors conclude that it is essential for families to provide confidence so that children feel 
able and confident to use AST. From a systematic review, Lorenc et al. (2008) also concluded that a need to change the norms and 
perceived risk among parents regarding children’s independent mobility exists. Our findings show that parents’ perceptions of risk are 
not in accordance with the actual measures of traffic safety and that playing ‘PEP for parents’ might be helpful to deal with this 
discrepancy. This concept is consistent with a report from the Swedish Transport Agency (Trafikanalys, 2019), which concludes that a 
gap between people’s perceptions of risk and the actual known traffic risks exists as measured by responsible authorities; moreover, it 
is essential to reduce the perception of risk for road users since the number of actual traffic incidents are few. They also state that it is 
the subjective experience that is central rather than the statistically measured risk (Trafikanalys, 2019), something that the game might 
be capable of addressing. This study included only parents; however, findings from an Australian study showed that children perceive a 
wider range of safety concerns than their parents, including harm from strangers or traffic, bullying, and/or getting lost (Crawford 
et al., 2017). At the same time, the children expressed great delight in being independent when transporting themselves to school and 
often seek to actively influence parents’ decision making (Crawford et al., 2017). Furthermore, our findings indicate that children can 
grow with the transportation responsibility in relation to independent AST. This result is consistent with the findings of Legorburu et al. 
(2022) showing that children who could go to school alone feel that their parents trust them more. Furthermore, being able to use AST 
unaccompanied by parents, alone or with friends, can foster children’s autonomy and improve both parents’ and children’s percep-
tions of safety (Herrador-Colmenero et al., 2017). According to the parents participating in our study, promoting active transportation 
should be prioritized to a higher level, and schools could have an important role in that process. This finding is consistent with 
Legorburu et al. (2022) who concluded that schools should implement projects that aim to promote AST in order to improve children’s 
physical condition and their psychological and personal development. This concept is highly relevant for policy-makers and practi-
tioners within municipalities in many countries. 

4.2. Methodological considerations 

According to Öhman (2005), credibility can be increased by triangulation; by using this approach, the research problem can be 
viewed from various angles by a research team with different professional backgrounds as seen in the case with the authors of this 
article. We also used peer debriefing, which entails discussing the preliminary results with colleagues who have experiences working 
with qualitative methods (Öhman, 2005). Quotes are used to strengthen the credibility of the study and to illustrate the conclusions 
drawn (Graneheim and Lundman, 2004). Both males and females participated and included individuals with different experiences 
(such children of various age and varying experiences with AST). This type of group provided diversity and ensured that a good 
possibility that light would be shed on different aspects of the topic under investigation existed (Graneheim and Lundman, 2004). An 
interview guide comprised of a few main questions with follow-up questions was constructed and which according to Graneheim and 
Lundman (2004) strengthens the dependability of the study. To facilitate transferability, the context, the research process, the par-
ticipants, and the results have been described in detail, however, the transferability of the results to other contexts must be judged by 
the reader (Graneheim and Lundman, 2004). 

4.3. Conclusions and future research 

The findings of our study indicate that parents’ perception of risk can sometimes be barriers to their children’s opportunity to use 
AST. Performing this facilitated group exercise by playing the game during parental meetings could address the discordance between 
the parents’ perceived risks and actual incidents, which potentially could promote the use of AST. Including an intervention 
component, such as a game for parents and using schools as the arena for implementing projects promoting AST might therefor be a 
fruitful avenue for increasing children’s physical activity. This study also concludes that the game mechanisms used in this exercise 
could be adapted and used in different context and still benefit from similar rewarding dialogues and informative discussions. 
However, more research is needed, and our next step will be to evaluate if interventions like this have an impact on parental norms and 
behavior in order to ultimately positively influence children’s use of AST. Another interesting research question could be to evaluate if 
parent’s perception differs depending on the children’s age. 
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APPENDIX 1 

The nine cards of the final version of the game had the following text on the ‘question’ side:   

Physical activity 
The probability that a 15-year-old girl does less 
than 60 min of physical activity in one day. 

Car child seat 
The probability that a four-year-old child is seated 
facing the wrong way in the car 

Mobile phone 
The probability that a parent uses their phone 
when they are at a restaurant with their child 

Bicycle helmet 
The probability that an adult ride a bicycle 
without a helmet 

School transport 
The probability that a child aged 6–15 travels by 
car or bus between home and school during spring 
and autumn 

Kiss 
The probability that a woman has open eyes 
during a kiss 

Football 
The probability that a boy is injured during a 
football match so that he has to give up sports for 
a few weeks. 

Lightning strike 
The probability of being struck by lightning during 
your lifetime 

Traffic injury 
The probability that a child is seriously injured or 
killed when walking or cycling between home 
and school.  

The nine cards of the final version of the game had the following text on the ‘answer’ side:   

Physical activity 
91% 
More than 9 out of 10 do not achieve the 
recommended amount of 60 min of daily 
physical activity 

Car child seat 
80% 
On average, 4 out of 5 children sit facing forward, even 
though children travel more safely backwards in a car 
until they are at least four years old. 

Mobile phone 
73% 
About 3 out of 4 parents use their phone during a 
restaurant visit with their child. 

Bicycle helmet 
69% 
About 7 out of 10 adult cyclists do not wear 
a bicycle helmet. 

School transport 
43% 
About half of the children travel by bus or car and half 
walk or cycle during spring and autumn. 

Kiss 
4% 
4 out of 100 women have open eyes during a kiss. 
The corresponding figure for men is 6 out of 10. 

Football 
0.02% 
About 1 in 5000 get injured during a 
football match 

Lightning strike 
0.0001% 
The risk of being struck by lightning is about 1 in 
1,000,000 

Traffic injury 
0.00003% 
It is very uncommon for children to be seriously 
injured or killed while walking or cycling 
between home and school.  
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