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Abstract

 High school students are overrepresented in traffic crashes compared to other subgroups 
of students in Vietnam. Traffic safety education can increase students’ knowledge and 
skills, but it faces issues regarding psychological factors including engagement, motivation, 
and attitude. Gamification has great potential to tackle these issues. This research aimed to 
explore the effectiveness of traffic safety education, through a gamified platform, on 
students’ knowledge and skills about traffic safety and their engagement, motivation, and 
attitude towards traffic safety education before and after following this platform. An online 
questionnaire conducted among 223 students in March of 2019 shows that the platform is 
not only advantageous to measure students’ learning outcomes regarding traffic safety 
knowledge and skills, which are categorized based on their socio-demographic characteristics, 
but also generates engagement, motivation, and positive attitudes towards traffic safety 
education. In an effort to increase the effectiveness of traffic safety education, gamification 
is suggested as an innovative and effective teaching method for traffic safety education in 
Vietnam.
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1. Introduction

Traffic crashes have been the primary cause of 
mortality for children and young adults up to the age of 19 
(World Health Organization [WHO], 2015). According to Vu 
and Nguyen (2018), in Vietnam, traffic crashes in general 
have decreased over the years, but in the group of high 
school students, they have increased. More than 70% of
traffic accidents involve high school students (aged between 
16 and 18 years) who use bicycles, electric bicycles, mopeds, 
or even (illegally) motorbikes (Vu & Nguyen, 2018). The 
number of traffic accidents involving this group was eight 
to nine times higher than the mortality rate for the same 
group in developed countries like Belgium, Italy, and Greece, 
and it was roughly five times higher than the country’s 
average death rate for all ages (Vu & Nguyen, 2018). Males 
were much more involved in crashes than females, 85.8% 
versus 14.2%, respectively (Vu & Nguyen, 2018). Wrong-
lane running (23.6%), incorrect direction change (11.1%), 
speeding (8.9%), overtaking (6.7%), and risky road crossing 
(6.2%) were the five most risky driving behaviors among 
Vietnamese students (Vu & Nguyen, 2018).

 A variety of preventive measures have been applied in the 
traffic safety sector, such as regulation and sanction 
(Alonso, Esteban, Montoro, & Useche, 2017; Zhang, Jing, 
Sun, Fang, & Feng, 2019), communication and media 
campaigns (Staton et al., 2016; Zatoński & Herbeć, 2016), 
and traffic safety education (Alonso, Esteban, Useche, 
& Colomer, 2018; Goniewicz, Goniewicz, Pawłowski, & 
Fiedor, 2016; Kitamura, Hayashi, & Yagi, 2018; Y. Y. Lee, 
Fang, Weng, & Ganapathy, 2018; Riaz, Cuenen, Dhondt, et 
al., 2019). Since students prefer “cool” things to safety 
(WHO, 2015), they are not always interested in traffic 
safety education when traditional teaching methods such 
as handbooks are used (Huizenga, Admiraal, Akkerman, &   
Dam, 2009; Li, 2015). In the age of information technology, 
online learning is effective in improving students’ efficiencies 
compared to offline learning (Malas & Hamtini, 2016). 
However, one of the biggest challenges of online learning 
is how to engage and motivate students in their learning 
process (Malas & Hamtini, 2016). Gamification, defined as 
the use of game design elements in non-game contexts 
(Deterding, 2012), shows its great potential to motivate, 
engage, and capture students’ imaginations and make 
their online learning more interesting  (Dunwell et al., 
2014; Riaz, Cuenen, Janssens, Brijs, & Wets, 2019).

          In Vietnam, traffic safety education has been 
introduced as a non-mandatory subject in high schools for

many years. However, little was known about students’ 
motivation, positive attitude, and engagement towards 
traffic safety education. Moreover, the potential for 
gamification in traffic safety education is still uncovered in 
Vietnam. Considering this, the overall objective of the 
present study is to propose an innovative learning method 
for traffic safety education targeting Vietnamese high 
school students. To this end, the specific objectives are (1) 
to compare scores between familiar and unfamiliar traffic 
situations, between boys and girls, between participants 
who have been involved in crashes and their counterparts 
who have not been involved in crashes, and between 
participants who received a fine for violation of traffic 
rules and their counterparts who did not receive a fine for 
violation of traffic rules; and (2) to explore the effect of 
traffic safety education, through a gamified platform, on 
their engagement, motivation, and attitude.

2. Literature Review

2.1	Psychological	Factors	Enhancing	the	Effectiveness	of	
	 Traffic	Safety	Education

2.1.1 Attitude. Although traffic knowledge and skills play 
important roles in improving students’ behavior in traffic, 
they are not considered strong predictors of actual 
behaviour (Thomson, Tolmie, Foot, & McLaren, 1996; 
Zeedyk, Wallace, Carcary, Jones, & Larter, 2001). 
The degree to which a person has a positive or negative 
opinion of the activity, however, may be defined as 
attitude, which is seen to be a stronger predictor 
of behavior (Ajzen, 1991). According to McCartt, Mayhew, 
Braitman, Ferguson, and Simpson (2009), there are two 
dimensions of attitude: affective attitude and instrumental 
attitude. Affective attitude refers to how one feels about 
the behavior, while instrumental attitude is associated 
with one’s thoughts, beliefs, and factual knowledge about 
the behavior. For instance, affective attitude describes 
whether a person is interested in the behavior or not, but 
instrumental attitude describes whether a person thinks 
the behavior will benefit them (Lowe, Eves, & Carroll, 2002).

 Attitude is a strong predictor of actual behaviour 
(Fishbein & Ajzen, 2011), especially for children and young 
people (Alonso, Esteban, Useche, & Manso, 2016). Boys 
are more likely than females to have unfavorable views 
regarding traffic rules (Kelley-Baker & Romano, 2010). The 
attitude of the driver, which transforms information into 
action, is one of the key elements determining driving 
behavior (Jafarpour & Rahimi-Movaghar, 2014). 
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2.1.2 Engagement. Education is dealing with the issues 
of students’ engagement (Malas & Hamtini, 2016) and 
motivation (J. J. Lee & Hammer, 2011). When it comes to 
engagement, it refers to “willingness, need, desire, and 
compulsion to participate in and be successful in the 
learning process promoting higher level thinking for 
enduring understanding” (Bomia et al., 1997). Engagement 
is also characterized by vigor, dedication, and absorption 
(Schaufeli, Salanova, González-Romá, & Bakker, 2002). 
Vigor is a term used to describe a strong amount of mental 
fortitude and energy. A strong sense of commitment to 
the task at hand is a sign of dedication. The state of being 
happily absorbed in one’s task is known as absorption 
(Akanni, 2019; Bakker, 2011). The three dimensions of 
engagement could be considered to have separate 
constraints while also being closely associated with each 
other (Tuominen-Soini & Salmela-Aro, 2014).

 Engagement could foster student performance by 
enriching their learning experience. Students that are 
actively immersed in their studies experience joy as they 
complete their tasks (Bomia et al., 1997. Engagement 
could be related to learning outcomes because a lower 
level of engagement among students was correlated 
with a very small amount of knowledge (Alvarez, 2002. 
Paying sufficient attention to engagement helps educators 
and policymakers design effective teaching and learning 
methods in order to advance the curriculum (Bovill & 
Bulley, 2011). A pedagogy linking students’ learning 
experiences and their real-life experience could gain 
authentic student engagement (Zyngier, 2007).                       

2.1.3 Motivation. Motivation is “the ability to drive and 
change behaviour” (Xu, 2011). To be motivated is to feel 
compelled to take action (Ryan & Deci, 2000). In the Self-
Determination Theory (Deci & Ryan, 2013), motivation is 
explained in two ways, including extrinsic motivation and 
intrinsic motivation. They are differentiated by the reasons 
and goals that cause an action (Ryan & Deci, 2000). Extrinsic 
motivation refers to unintentional behaviors that are 
motivated by outside pressures and factors. When 
someone is motivated by their own intrinsic desires rather 
than a potential reward, they have a higher propensity to 
participate in an activity. For instance, a student who is 
genuinely driven by a subject is inspired to study because 
it is entertaining or challenging rather than because of 
pressure or encouragement from professors or family.

 Compared to extrinsically motivated students, students 
who engaged in an intrinsically motivated activity felt  

more active (Bomia et al., 1997) and confident about their 
abilities to learn new materials; they were also more likely 
to accomplish duties as instructed and to retain information 
for a long period of time (Dev, 1997). Nonetheless, for 
students who were not enthused and passionate about 

their learning activities, extrinsic motivation was still an 
excellent place to start (Serin, 2018). In the long run, intrinsic 
motivation should be given much attention by students by 
suggesting self-selected learning activities (Lowman, 1990) 
and innovating teaching contents (Serin, 2018).

 It was well acknowledged that one of the key elements 
driving engagement was motivation. (Haywood et al., 2009; 
Reeve, 2012; Walker, Greene, & Mansell, 2006). When 
students were more motivated to learn, they were more 
likely to be engaged (K.-J. Kim & Frick, 2011). As a result, 
they showed better academic performance and learning 
outcomes (Lin, Hung, & Chen, 2019; Pintrich, 2003). 
Especially for students aged sixteen and over, lack of 
motivation was considered a personal barrier preventing 
them from engaging in learning activities (Haywood et al., 
2009). In traffic safety education, online learning in the 
form of gamification (S. Kim, Song, Lockee, & Burton, 2018; 
Riaz, Cuenen, Janssens, et al., 2019) and games has been 
applied to enhance students’ motivation and engagement 
(Dunwell et al., 2014).

2.2	Potentials	of	Gamification	to	Foster	Psychological	
Factors	in	Traffic	Safety	Education

 Gamification is the application of game design elements 
in situations other than games (Deterding, 2012; Kapp, 
2013; Simões, Redondo, & Vilas, 2013). Kapp (2013) divided 
gamification into two categories: content gamification and 
structural gamification. Content gamification is the use of 
game elements like story elements or challenges to make 
the educational content more game-like without turning it 
into a game, as opposed to structural gamification, which 
refers to the use of game elements like points, badges, 
levels, and leaderboards without any changes to the 
educational contents. Simões et al. (2013) claimed that 
adding gaming aspects to educational programs raised 
student engagement. Gamification has the ability to 
greatly enhance student motivation, engagement, and 
inventiveness while also making learning more enjoyable 
(J. J. Lee & Hammer, 2011). Poondej and Lerdpornkulrat 
(2016) showed that students who experienced gamified 
courses expressed a greater interest in attending the 
course compared to students attending regular courses. 
When compared to offline learning, gamified online 
learning activities produced higher levels of engagement.
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	 Lieberoth (2015) discovered that 
presenting an activity as a game may be 
just as successful as incorporating game 
features. Also, according to this study, the 
use of aesthetic game design components 
may help motivate players. Hanus and 
Fox (2015) demonstrated that delivering 
prizes in the form of coins and badges 
and fostering competitiveness and social 
comparison with a leaderboard caused 
declining motivation. The study also 
showed the detrimental impacts of rewards 
on intrinsic motivation. Mekler, Brühlmann, 
Tuch, and Opwis (2017)’s research on the 
relationship between the two aspects of 
motivation showed that while individual 
game components like points, levels, and 
leaderboards were extrinsic motivators and 
greatly impacted performance, they had 
no effect on intrinsic motivation. Also, this 
study discovered that incentives increased 
extrinsic drive while decreasing intrinsic 
motivation. It is essential to take into 
account the kind of user incentive that is 
needed in order to effectively design for a 
“game” experience. When applied alone, 
levels or badges were extrinsic motivators, 
but when they were attached to a profile 
or character, they could be viewed by other 
users and were a part of their identity. 
Users may feel a sense of accomplishment 
from badges presented as part of a 
character’s identification, and when social 
standing is based on them, it may inspire 
them to keep playing (Simões et al., 2013).

3. Methodology and Data

3.1	Participants
	 A total of 302 students joined the 
research (44.4% boys, mean age = 16, 
standard deviation = 0.53). However, 
only 223 respondents (47.1% boys, 
mean age = 16, standard deviation = 0.56)
finished all modules of the gamified 
e-learning platform. Hence, the drop-off
value was 26.16%.

	 Seventy percent of children commuted 
alone to school. None of the respondents 
possessed a driver’s license at the time 
the questionnaire was being completed. 
Nonetheless, as shown in Table 1, 34.5% 
of respondents commuted to school alone 
on a motorbike (>50 cc) despite not being 
of legal age to do so. A moped (<50 cc) was 
utilized by 14.8% of students, followed by 
bicycles (11.7%), electric bicycles (4.5%), 
and walking (4.5%). 30% of those surveyed 
either used the bus or rode pillion in their 
parents’ cars to go to and from school.
The percentage of responders who have 
been in accidents on the road is about 
42%. In addition to this, there were 2.69% 
of pedestrians, 2.69% of electric cyclists, 
3.59% of cyclists, 8.52% of moped drivers, 
10.76% of motorcyclists, and 13.90% 
of pillion passengers on their parents’ 
motorbikes. In contrast to the 18% of guys 
who were involved in accidents, 24% of girls 
had similar experiences. Nonetheless, 
pillion passengers in road crashes were 
mostly female (10.76%), followed by moped 
drivers (6.28%) and electric bikers (3.59%). 
Boys were involved in collisions in the 
majority of forms of transportation 
as passengers or drivers, including moped 
drivers (4.93%), motorcyclists (4.48%), 
cyclists (3.59%), and pillion passengers 
(3.14%).

Variable Level Frequency Percentage

Gender
Boy 105 47.1%
Girl 118 52.6%

Driving license for motorcycle
Yes 0 0
No 223 100%

Accident involvement
Yes 94 42%
No 129 58%

Traffic fines
Yes 10 4.5%
No 213 95.5%

Transport mode

Motorcycle (illegally) 77 34.5%
Bicycle 26 11.7%
Moped 33 14.8%

E-bicycle 10 4.5%
Walking 10 4.5%
Others 67 30%

Table 1. Socio-demographic 
information of respondents
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 Infractions including driving without 
a license, turning without signaling, not 
wearing a helmet, running red lights, and 
veering into the wrong lane resulted in fines 
for 3.15% of motorcycle riders. For moped 
riders and electric bikers, this proportion 
was cut to 0.90% and 0.45%, respectively.

3.2	 Developing	the	gamified	platform	for	
Vietnam	students

 A gamified platform is described as 
a set of web-based tools that integrate game 
mechanics and components to enable the 
development, distribution, organization, 
communication, and assessment of material 
(Malas & Hamtini, 2016). An interactive 
platform that was created in Dutch by the 
Transportation Research Institute (IMOB) 
at Hasselt University was modified for use 
in Vietnam (Figure 1). By employing  
engaging questions about traffic conditions

in students’ home towns and other places, 
this platform (initially designed with cyclists 
between the ages of 9 and 13) is intended 
to increase traffic awareness. This is one of 
the gamified online platforms that used 
relevant video from the target audience’s 
perspectives, namely from their own 
location, covering a variety of traffic safety 
education topics (knowledge and skills like 
situation awareness, risk detection, and risk 
management).

 Modules were created from these 
components. Knowledge of traffic law was 
the focus of the first module. Situation 
awareness was taken into consideration in 
the second module. The third and fourth 
modules focused on how children perceive 
risks through risk identification and the 
appropriate reaction to risks (risk 

management). Quizzes from the earlier 
modules were picked at random for the 
final module. When students completed 
each module’s questions, the answers were 
given to them along with brief explanations. 
Each module has two submodules, with the 
exception of the first and last ones. The 
second module featured questions about 
the nearby city that the students had never 
visited, whereas the first module had 
questions about the city where the 
students were residing.

 A camera placed on a bicycle captured 
traffic events from the riders’ perspectives 
in order to gather footage for the platform. 
The platform featured game components 
including points from 0 to 100, levels from 
0 to 10, and badges including white, 
bronze, silver, and gold. The platform’s 
construction is shown in Figure 2.

 The gamified platform was adapted to 
the local conditions of Ho Chi Minh City 
(HCMC) and Bien Hoa City (BHC). While 
BHC is HCMC’s neighbor, HCMC is the 
students’ home city. However, this 
Vietnamese platform version focused on 
older students, ages 16 to 18, who utilize 
bikes, electric cycles, and mopeds.

Figure 1 A gamified platform for 
Vietnamese students
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 The original platform’s structure is carried 
over to the adapted one (6 modules. Due to 
the importance of traffic knowledge and 
skills for youths who ride on roads (such as 
situation awareness, danger identification, 
and risk management), they are still 
maintained. Quizzes of knowledge and 
abilities based on the Vietnam Traffic Law 
and the five key concerns with driving (poor 
lane changing, bad direction changing, 
speeding, overtaking, and dangerous 
road crossing. From the viewpoint of the 
target group, footage was gathered. Based 
on the responses, automated feedback 
was produced. The customized platform 
preserved game features like points 
(0–100%, stages (10 levels, and badges 
(white, bronze, silver, and gold.

 With the exception of the introduction 
and the last module (BHC, each of the 
remaining modules is broken down into 
subsections regarding HCMC and BCH. The 
final module, which students learned about 
in the other modules, has 20 questions, 
with each submodule having 10 questions. 
Prior to conducting the research, the 
platform underwent a pilot test with five 
students to determine its viability.

3.3	Development	of	the	online	
questionnaires	

 Two online surveys were created to 
investigate high school students’ opinions 
on the motivation, engagement, and 
attitude aspects of traffic safety instruction 
before (pre-questionnaire) and after (post-
questionnaire) using the platform. Each 
questionnaire consisted of four sections: 
(1 questions about social-demographic 
characteristics including gender, transport 
modes, motorcycle driving license, 
involvement of traffic crashes, and traffic 
fines; (2 a 9-item motivation scale, including 
intrinsic motivation (5 items) and extrinsic 
motivation (4 items), was adapted from the 
Academic Motivation Scale (Vallerand et al., 
1992); (3) a 6-item attitude, including 
affective and instrumental dimensions
(3 items per dimension), is developed by
(Ajzen, 1991); (4) a 14-item engagement 

scale, including subscales of vigor (4 
items), dedication, and absorption (5 items 
per dimension), is adapted from the 
Measurement Scale of Engagement 
(Schaufeli et al., 2002); and (5) evaluation 
of effectiveness of traffic safety education 
(9 items). Only the post-questionnaire 
contained Section 5. A 7-point Likert-type 
scale with a range of 1 (strongly disagree) 
to 7 (strongly agree) served as the anchor 
for each scale’s items, which were then 
translated into Vietnamese. Higher scores 
represent higher engagement, motivation, 
and attitude. The questionnaires went 
through several piloting stages, where 
they were discussed with school 
authorities and tested on a pilot sample of 
five students.

3.4	Data	collection	and	analysis
 To recruit students, the principal 
researcher visited several high schools in 
HCMC and had meetings with the schools’ 
principals to explain the research’s 
objectives in March of 2019. One principal 
allowed the study to be conducted, and 
publicly announced the study to students, 
and asked them for voluntarism. Students 
were recruited randomly based on their 
availability. Before the study, the students’ 
written informed consent was acquired. 
During the pre-questionnaire, they 
answered the online questionnaire 
(without Section 5). They then continued 
with the gamified platform’s education on 
road safety. In each module, they started 
answering questions in the submodule 
about HCMC, then continued to the 
submodule about BHC. During the post-
questionnaire, students who finished the 
platform answered the online 
questionnaire, including the part about the 
evaluation of the platform (i.e., Section 5).

Figure 2 Structure of the 
gamified e-learning platform
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The research was conducted in the 
computer room at their school in three 
days (two hours per student, 30 students at 
one time due to limitations on the number 
of computers), under the supervision of 
the principal researcher and two teachers 
of the school. The principal researcher 
undertook an internal training process to 
efficiently manage and become familiar 
with the steps of data collection.

	 Regarding analysis of the platform, 
descriptive statistics were conducted to 
explore the scores among modules and 
submodules, between genders, between 
groups involving traffic crashes and 

uninvolving traffic crashes, and between 
groups (1) including students who violated 
traffic rules and got traffic fines in the past 
and (2) including students who violated 
traffic rules in the past but did not get 
traffic fines for it. For each group, one-way 
analysis of variance (ANOVA) was used to 
identify differences. Regarding the analysis 
of the online questionnaires, descriptive 
statistics were conducted to explore the 
engagement, motivation, and attitude 
towards traffic safety education with 
a gamified e-learning platform as an 
intervention. Principal component analyses 
were used to test the validity of this scale 
at both the pre-questionnaire and post-
questionnaire. During the pre-questionnaire, 
the overall Kaiser-Meyer-Olkin (KMO) was 
used to establish the suitability of the data 
for factor analysis. Cronbach’s alpha was 
used to test the reliability of the 
measurement scales. The data was 
processed using Statistical Package for the 
Social Sciences (SPSS) (IBM Statistics 22).

4. Results

4.1 Results from the platform
	 The mean scores for modules and 
submodules are displayed in Table 2. 
Greater mean scores indicated knowledge, 
situation awareness, danger identification, 
and risk management at higher levels. The 
mean scores for the various modules varied 
significantly (F(1,221) =4.192, p<0.05). In 
comparison to the knowledge, situation 
awareness, and risk detection modules, 
the scores in the risk management module 
were considerably higher (p<0.001). The 
submodule on risk management in BHC 
had the highest mean score out of all the 
submodules. Submodules about BHC had 
higher mean scores overall (79.31).

	 Table 3 shows the score difference 
between boys and girls in modules. The 
mean scores for boys and girls did not 
significantly differ from one another 
(F(1,221) = 1.35, p = 0.236).

Module City Mean (SD)

Knowledge

HCMC 57.94 (19.10)
BHC 68.94 (20.07)

Total 63.48 (8.87)

Situation awareness
HCMC 39.45 (24.87)
BHC 48.92 (28.90)
Total 44.03 (11.92)

Risk detection
HCMC 73.05 (16.94)
BHC 79.04(13.64)
Total 76.11 (8.91)

Risk management
HCMC 77.94 (21.14)
BHC 79.31 (19.5)
Total 78.49 (5.47)

Table 2. Mean scores and 
standard deviations (SD) by 
modules and submodules

Table 3. Mean score by gender

Module Gender Mean (SD)

Knowledge

Boy 62.68 (9.38)

Girl 63.05 (8.42)

Total 62.87 (8.87)

Situation awareness

Boy 43.50 (10.53)

Girl 44.75 (13.05)

Total 44.16 (11.92)

Risk detection

Boy 76.64 (8.49)

Girl 75.40 (9.28)

Total 75.98 (8.91)

Risk management

Boy 79.07 (4.24)

Girl 78.22 (6.35)

Total 78.62 (5.46)
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	 The score difference between students 
who experienced traffic crashes and those 
who have not experienced traffic crashes 
is shown in Table 4. Regarding the mean 
module scores, these two groups’ variances 
were substantial, F(1,221) =4.17, p<0.05. 
When compared to students who had not 
been in any crashes, the scores of students 
who had been involved in accidents rose 
dramatically.

	 Table 5 shows the score difference 
between two groups: group (1), which 
includes students who violated traffic rules 
and got traffic fines, and group (2), which 
includes students who violated traffic rules 
but did not get traffic fines. The mean 
scores of group (1) differed significantly 
from group (2), F(1,221) =5.28, p<0.05. The 
grades of the studen ts in group (1) were 
much higher than the grades of group (2).

	 Table 6 displays descriptive information 
from the platform evaluation. On this scale, 
there were ten statements. The statement 
“I found the platform interesting” gained 
the highest mean (4.69 out of 7). Around 
72% of students thought this platform was 
intriguing. Only 7.63% of students said they 
disagreed with this. The statement “I found 
the questions in HCMC easier than BHC” 
has the lowest mean (2.34 out of 7) 
recorded. In general, this statement was 
endorsed by 62% of students.

	 Almost 60.09% of students preferred 
the levels that were included on 
the platform. When questioned about 
the badges, the same percentage was 
discovered. A total of 64.13% of students 
reported that “it was simple to access the 
platform” when it came to platform access. 
Almost 59% of students said they strongly 
agreed with recommending the platform to 
others.

	 Over 52% of students thought the 
questions were challenging, and nearly 48% 
said the final module was challenging. 
Almost 71% of students said that they did 
not spend an excessive amount of time 
using the platform to study.

Module Traffic accident Mean (SD)
Knowledge No 56.65 (5.62)

Yes 67.33 (8.05)
Total 62.87 (8.87)

Situation awareness No 39.36 (6.26)
Yes 47.59 (12.93)

Total 44.16 (11.92)
Risk detection No 74.60 (5.49)

Yes 76.98 (10.62)
Total 75.98 (8.91)

Risk management No 77.74 (4.86)
Yes 79.25 (5.80)

Total 78.62 (5.46)

Table 4. Mean score by traffic 
accidents

Module Traffic fine Mean (SD)

Knowledge

Yes 73.93 (6.77)

No 60.53 (7.37)

Total 62.87 (8.87)

Situation awareness

Yes 48.75 (13.99)

No 43.18 (11.23)

Total 44.16 (11.92)

Risk detection

Yes 79.45 (10.03)

No 75.25 (8.51)

Total 75.98 (8.91)

Risk management Yes 80.42 (5.93)

No 78.23 (5.3)

Total (5.46)

Table 5. Mean score by traffic 
fine

No. Item Mean SD

1. I found the platform interesting. 4.69 1.52

2. I liked the levels. 3.34 1.53

3. I liked the badges. 3.50 1.60

4. I found the questions in HCMC easier than BHC. 2.34 1.58

5. It was easy for me to access the platform. 3.43 1.61

6. I would recommend the platform to others. 4.09 1.52

7. I found the questions on the platform difficult. 3.07 1.59

8. I found the ‘finale’ difficult. 3.05 1.78

9. The time investment was too large. 2.18 1.60

Table 6. Evaluation of the 
platform
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4.2 Results from the online questionnaire
	 The validity of this measure was 
examined using principal component 
analysis both before and after the 
questionnaire. Pre-questionnaire results 
showed that Bartlett’s test of sphericity was 
statistically significant for p < 0.05 [χ2 (139) 
= 610.67], with an overall Kaiser-Meyer-
Olkin (KMO) of 0.85. A total of 67% of the 
variation was explained. For the post-
questionnaire, Bartlett’s test of sphericity 
was statistically significant for p < 0.05 
[χ2 (406) = 785.35], with an overall KMO 
of 0.94, and the total explained variance 
was 61%, for which the factor structure 
replicated the one before the intervention. 
The Cronbach’s alpha reliability of 
the engagement, motivation, and 
attitude scales was 0.95, 0.95, and 0.92, 
respectively.

	 Table 7 presents descriptive statistics 
of engagement, motivation, and attitude. 
The lower the mean score, the more 
engagement, motivation, and attitude 
students had. During the pre-questionnaire, 
the means tended to the side of 
disagreement. In contrast, the means were 
more on the positive side during the post-
questionnaire. This indicated that students 
were more engaged, motivated, and had 
a positive attitude after learning on the 
gamified e-learning platform.

5. Discussion

Regarding participants, a total of 302
students signed up for the platform, but 
only 223 of them completed it, representing 
a drop-off rate of 26.16%. All study disciplines 
have reported cases of questionnaire 
dropout, and there is a correlation between 
this rate, the need for online reminders, 
and the proportion of infrequent internet 
users who are more deliberate in their 
online behavior (Rübsamen, Akmatov, 
Castell, Karch, & Mikolajczyk, 2017). Also, 
the current study was carried out when 
students were getting ready for their exams 
in the second semester of the school year. 
Although traffic safety education is not 
mandatory in Vietnamese high schools, 
several students thought it would be more 
beneficial to spend their time reviewing 
other subjects’ lectures rather than 
completing the program.

	 Regarding participants’ mode of 
transport use, the results showed that 
high percentages of traffic crashes among 
Vietnamese students were found in groups 
of moped drivers and motorcyclists (Le et 
al., 2023). According to the Vietnam Traffic 
Law, adolescents are not allowed to obtain 
a driving license before the age of 18. 
However, from the age of 15, it is allowed 
to drive mopeds (small motorcycles with 
a cylinder capacity under 50 cm3) without 
a driving license. Although they did not own 
a motorbike driving license, most of the 
students used motorbike illegally by 
themselves. This implied that the 
underestimation of traffic laws existed 
not only among students but also among 
their parents since motorbike use among 
students gets permission from their 
parents. Beside that, a group of students 
faced traffic crashes when being pillion 
passengers on their parents’ motorbikes, 
indicating reckless driving could be found 
among parents. Therefore, education 
and training on traffic safety should be 
conducted for parents (Alonso, Useche, 
Valle, Esteban, & Gene-Morales, 2021). 

Measurement scale
Pre-questionnaire Post-questionnaire

Mean SD Mean SD

Attitude

Affective attitude 2.65 1.49 4.04 2.12

Instrumental attitude 2.21 1.57 5.33 1.85

Total 2.43 1.52 4.69 1.98

Motivation

Intrinsic motivation 2.99 1.64 4.91 1.85

Extrinsic motivation 3.05 1.77 4.84 1.97

Total 3.02 1.71 4.88 1.89

Engagement

Vigor 2.97 1.79 5.14 1.83

Dedication 3.15 1.50 5.08 1.66

Absorption 2.81 1.56 4.53 1.85

Total 2.98 1.62 4.91 1.78

Table 7. Descriptive statistics of 
measurement scale
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Besides that, schools should put their efforts into 
educating students to obey traffic laws, especially when 
using mopeds to go to school.

	 The main objective of the study is to examine an 
innovative teaching method for Vietnamese high school 
students to enhance their traffic insights. In this regard, 
two specific objectives were identified, including (1) to 
compare scores between familiar and unfamiliar traffic 
situations, between boys and girls, between participants 
who have been involved in crashes and their counterparts 
who have not been involved in crashes, and between 
participants who received a fine for violation of traffic 
rules and their counterparts who did not receive a fine 
for violation of traffic rules; and (2) to explore the effect 
of traffic safety education, through a gamified platform, 
on their engagement, motivation, and attitude. While the 
specific objective (1) could be found from the results of 
the platform, the specific objective (2) was achieved from 
the results of the online questionnaire.

	 Regarding the results from the gamified platform, 
significant differences in scores were found among 
modules and submodules. In particular, the module of 
risk management witnessed the highest mean score 
because students experienced this module most after 
the modules of knowledge, situation awareness, and risk 
detection. On the platform, they could learn from their 
mistakes and gain knowledge and skills from module to 
module. Regarding mean scores in submodules, despite 
the fact that all students reside in HCMC, submodules 
regarding BHC had better scores. The cause was that 
students initially encountered the HCMC submodules 
before moving on to the BHC submodules. They received 
explanations after responding to each question at HCMC, 
and they also learned from their errors. Therefore, 
although students probably were more familiar with 
HCMC, they achieved better results in submodules about 
BHC. According to DaCoTA (2012), the fourth stage of 
development, known as the formal operational level, is 
for students who are 12 years old and older. They can 
recognize, evaluate, and avoid hazards at this stage, and 
they have the capacity for abstract thought. They can thus 
comprehend complicated driving laws and put them into 
effect even in unfamiliar conditions. They may benefit 
from this since it is crucial for a child’s growth not just to 
be exposed to their own surroundings but also to distant 
areas like neighboring municipalities. (Spencer & Woolley, 
2000). Knowing about the traffic insights in HCMC and 
BHC enabled them to travel more safely.

	 Other results from the gamified platform showed 
significant differences in scores between students involve 
in traffic crashes and students not involve in traffic 
crashes. Accordingly, the scores for students who were 
involved in traffic crashes were higher than for their 
counterparts who were not involved in traffic crashes. 
Inexperienced road users tend to be involved in a higher 
number of road accidents compared to their experienced 
counterparts (McCartt et al., 2009). After road accidents, 
they may gain traffic insights from their mistakes on the 
road. However, knowledge does not directly transfer to 
behaviours (Zeedyk et al., 2001). Moreover, traffic safety 
knowledge acquisition through real-life experience should 
not be encouraged because human lives may be seriously 
damaged, ruining efforts to enhance traffic safety, 
especially for students who are the next labor generation 
in countries.

	 Another result that shows a significant difference 
in scores was found between group (1), which includes 
students who violated traffic rules and got traffic fines, 
and group (2), which includes students who violated 
traffic rules but did not get traffic fines. Higher scores 
were found in group (1), indicating that traffic fines are 
considered a form of enforcement that governments have 
used to keep their residents from traffic violations (Elvik, 
2016). Besides, Alonso et al. (2017) found that traffic 
fines have an educational function from the perspective 
of traffic offenders. In this sense, getting fines from the 
police could improve traffic insights for the offenders from 
an educational point of view. However, results showed 
that only a minority of Vietnamese high school students 
got traffic fines due to their traffic violations. This means 
only a small number of students could be educated 
and gain traffic insights through traffic fines. Moreover, 
students’ lives may be damaged during the stage of traffic 
violations prior to the occurrence of traffic fines.

	 When it comes to gender, boys and girls did not have 
significantly different mean scores across modules or 
submodules (Riaz, Cuenen, Janssens, et al., 2019). Riaz, 
Cuenen, Janssens, et al. (2019) indicated that there was 
no difference in gender among familiar and unfamiliar 
traffic situations. For a specific behaviour such as crossing 
streets, gender was also not considered a significant 
factor in achieving different results regarding behaviours 
among children (Albert & Dolgin, 2010). 
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 The platform received positive evaluations from 
students. They found that questions, especially in the final 
module, were not too difficult because these questions 
were selected randomly from the other modules. The 
majority of students disagreed that HCMC questions were 
simpler than BHC ones, although all of them live in HCMC 
and probably have never been to BHC. Children in 
residential cities encountered more hazardous traffic 
conditions in their surroundings, yet it was difficult for 
them to put their knowledge to use in those circumstances 
(Spencer & Woolley, 2000). Students also admitted that 
the platform was user-friendly and time-consuming when 
learning on it. Students found the platform interesting 
because of its levels and badges. Although levels were a 
popular and widely used gamification concept, they served 
just as a reward for task completion and may not have 
increased learning capabilities (Goehle, 2013). The use of 
badges as a visible indicator of goal accomplishment was 
acknowledged (Werbach, 2014). The use of badges proved 
beneficial for keeping students motivated and involving 
them in their learning. Students were motivated to strive 
toward goals by earning badges. Using badges in the 
classroom encouraged students to study harder. (Santos, 
Almeida, Pedro, Aresta, & Koch-Grunberg, 2013).

 With respect to the results from the online 
questionnaire, the effect of traffic safety education 
through a gamified e-learning platform on their 
engagement, motivation, and attitude was found. During 
the pre-questionnaire, students were asked to indicate 
how they experienced their traffic safety education in 
terms of motivation (intrinsic and extrinsic motivations), 
attitude (affective and instrumental attitudes), and 
engagement (vigor, dedication, and absorption). Low 
levels of motivation, engagement, and attitude were 
found among students. Regarding motivation, the results 
highlighted that students had extrinsic motivation during 
the pre-questionnaire. They somewhat disagreed on the 
presence of intrinsic motivation. Based on the 
questionnaire, respondents admitted that they were 
extrinsically motivated toward traffic safety education 
because they would like to demonstrate themselves to be 
intelligent people who could succeed in traffic safety 
education. However, they did not experience pleasure and 
satisfaction when discovering new things or broadening 
knowledge in traffic safety education (Williams, Preusser, 
& Ledingham, 2009). 

When it came to attitude, the results showed that both 
affective and instrumental attitudes were negative among

students, indicating that they were not only uninterested 
in traffic safety education (Green et al., 2008; Li, 2015), 
but they also thought this topic was unbeneficial for them 
(Williams et al., 2009). 

 With respect to engagement, the results implied that 
students were from neutral to somewhat disagreed about 
the presence of vigor, dedication and absorption in traffic 
safety education. The results showed that students did 
not feel bursting with energy, enthusiastic or mentally 
toward traffic safety education. They did not find traffic 
safety education full of meaning and purpose. It was easy 
for them to detach themselves from their learning. In this 
regard, students in the midst of their academic careers 
generally lacked engagement (Fredricks, Parr, Amemiya, 
Wang, & Brauer, 2019; Saeed & Zyngier, 2012).

 Results from the post-questionnaire revealed that 
students were more enthused about their studies and 
were brimming with enthusiasm. Regarding engagement, 
students were strong and vivacious, robust, passionate, or 
pleased when using the platform. They were also happy 
with what they had learned. As a result, individuals might 
keep studying on the platform for a long time. Even when 
things did not go well, they persisted. When they were 
studying, they ignored everything else around them. 
This study was connected to earlier research (Ibanez, 
Di-Serio, & Delgado-Kloos, 2014). Points and other game 
components served as indicators of success or 
accomplishment (Zichermann & Cunningham, 2011); 
levels were used to reward players for finishing tasks 
(Goehle, 2013), and the use of badges as a visual indicator 
of the accomplishment of objectives Students used the 
platform to learn in order to win incentives or to display 
their accomplishments. 

 The gamified platform had an influence on both 
internal and external motivation. Students who were 
asked about intrinsic motivation agreed that it came from 
a desire to learn and find new things. Students increased 
their knowledge and gain experience completing 
challenging academic tasks while becoming completely 
engrossed in the platform’s content. They were driven by 
an extrinsic desire to have fulfilling lives in the future. 
They wanted to prove they were intelligent individuals. 
They believed that academic success was crucial and that 
they were capable of achieving it. The platform’s gaming 
features, such as points, levels, and badges, provided both 
intrinsic and extrinsic incentives. This outcome was 
consistent 
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with research on the impact of game mechanics like 
points, levels, and badges on learners’ motivation (Mekler 
et al., 2017; Thom, Millen, & DiMicco, 2012). Students 
should thus be more intrinsically driven than extrinsically 
motivated, as they were motivated to finish the 
assignment in order to receive external rewards (Lepper, 
Greene, & Nisbett, 1973). Extrinsic incentives might 
eventually lessen students’ intrinsic motivation if they 
are used (Werbach, 2014). As a result, the platform does 
not include extrinsic rewards. Moreover, only intrinsic 
motivation increased creativity and learning results, which 
in turn increased students’ efforts (Mekler et al., 2017). 
Intrinsically driven students were more engaged, which 
led to higher information retention (Ryan & Deci, 2000). 
Extrinsic and intrinsic motivation, though, have to be 
taken into account in tandem because they both enhance 
performance (Cerasoli, Nicklin, & Ford, 2014). 

	 Students’ perceptions about traffic safety education 
via the gamified platform were positive and fascinating. 
The results were consistent with prior research showing 
that the majority of students have favorable sentiments 
about gamification (Burkey, Anastasio, & Suresh, 2013).

6. Limitation and Future Research

The research was conducted at only one high school.
In Vietnam, there are several high schools where students 
may have varying degrees of knowledge and skills about 
road safety. Students from different high schools should 
be recruited to gain a better understanding of their traffic 
insights. In addition, there is only a few hours and no time 
break between modules for students to do questionnaires 
and experience platforms, which may lead to better 
results because it would not be too difficult for them to 
remember the knowledge and skills that they were taught 
in a day. The time period for research should be longer so 
that retention of knowledge and skills can be measured 
more precisely.

	 Another drawback is that the study was conducted 
without a control group. It is important that the control 
group be integrated into future studies. Nonetheless, this 
research gained the first insights about the possibilities of 
a gamified platform in Vietnam. The application of 
gamification in traffic safety education should be examined
in other schools and cities in Vietnam to strengthen its 
significant role in enhancing traffic safety. Then, the 
platform could be transformed for other developing 
countries by maintaining the structure of the original 
platform but adapting to local issues in traffic safety. 

The platform should be more developed and tested 
in order to increase traffic insights among students in 
developing countries in the long run.

7. Conclusion

A lack of knowledge and skills exists among high school
students in Vietnam. The application of gamification in 
traffic safety education could measure students’ traffic 
insights effectively and enhance their psychological 
factors, including engagement, motivation, and attitudes. 
The gamified platform is a typical example of transforming 
traditional teaching methods from European countries 
to developing countries by maintaining the structure of 
the original platform and adapting to local issues in traffic 
safety. In the long run, this promising method should be 
more tested and developed in order to increase traffic 
insights among students in Vietnam and other developing 
countries. Gamification in traffic safety education could 
provide students with traffic insights and positive 
psychological factors in their learning. It should be used 
in combination with other preventive measures, such as 
sanctions, to contribute to long-term improvements in 
traffic safety among high school students.

References

Ajzen, I. (1991). The theory of planned behavior. 
Organizational Behavior and Human Decision Processes, 

	 50(2), 179-211. doi:https://doi.org/10.1016/0749-5978
(91)90020-T

Akanni, A. A. (2019). Organizational climate and gender 
differences in work engagement among non-teaching 
staff in a Nigerian University. European Review of 
Applied Sociology, 12(19), 1-5. doi:https://doi.org/10.
1515/eras-2019-0006

Albert, R. R., & Dolgin, K. G. (2010). Lasting effects of 
short-term training on preschoolers’ street-crossing 
behavior. Accident Analysis & Prevention, 42(2), 500-
508. doi:https://doi.org/10.1016/j.aap.2009.09.014

Alonso, F., Esteban, C., Montoro, L., & Useche, S. A. (2017). 
Knowledge, perceived effectiveness and qualification 
of traffic rules, police supervision, sanctions and 
justice. Cogent Social Sciences, 3(1), 1393855. doi:https://
doi.org/10.1080/23311886.2017.1393855

Alonso, F., Esteban, C., Useche, S., & Colomer, N. (2018). 
Effect of road safety education on road risky behaviors 
of Spanish children and adolescents: findings from 
a national study. International journal of environmental 
research and public health, 15(12), 2828. 



Pham, H. N., Cuenen, A., Trinh, T. A., Wets, G., Janssens, D.BUILT  21, 202330 31

Alonso, F., Esteban, C., Useche, S., & Manso, V. (2016). 
Analysis of the State and Development of Road Safety 
Education in Spanish Higher Education Institutions. 
Higher Education Research, 1, 10-18. doi:10.11648/j.
her.20160101.12

Alonso, F., Useche, S. A., Valle, E., Esteban, C., & Gene-
Morales, J. (2021). Could Road Safety Education (RSE) 
help parents protect children? Examining their driving 
crashes with children on board. International journal 
of environmental research and public health, 18(7), 3611. 

Alvarez, D. J. L. (2002). engaging students in their own 
	 learning. 32(2), 12-15. 
Bakker, A. B. (2011). An Evidence-Based Model of Work 
	 Engagement. Current Directions in Psychological 

Science, 20(4), 265-269. doi:10.1177/0963721411414
	 534
Bomia, L., Beluzo, L., Demeester, D., Elander, K., Johnson, 

M., & Sheldon, B. (1997). The Impact of Teaching 
	 Strategies on Intrinsic Motivation. 
Bovill, C., & Bulley, C. J. (2011). A model of active student 

participation in curriculum design: exploring 
desirability and possibility. 

Burkey, D. D., Anastasio, D. D., & Suresh, A. (2013). 
Improving student attitudes toward the capstone 
laboratory course using gamification. Paper presented 
at the 2013 ASEE Annual Conference & Exposition.

Cerasoli, C. P., Nicklin, J. M., & Ford, M. T. (2014). Intrinsic 
motivation and extrinsic incentives jointly predict 
performance: A 40-year meta-analysis. Psychological 
Bulletin, 140, 980-1008. doi:10.1037/a0035661

DaCoTA. (2012). Children in road traffic, Deliverable 4.8c 
	 of the EC FP7 project DaCoTA. 
Deci, E. L., & Ryan, R. M. (2013). Intrinsic motivation and 

self-determination in human behavior: Springer 
	 Science & Business Media.
Deterding, S. (2012). Gamification: designing for motivation. 

interactions, 19(4), 14-17. 
Dev, P. C. (1997). Intrinsic Motivation and Academic 

Achievement:What Does Their Relationship Imply for 
the Classroom Teacher? Remedial and Special Education, 
18(1), 12-19. doi:10.1177/074193259701800104

Dunwell, I., De Freitas, S., Petridis, P., Hendrix, M., Arnab, 
S., Lameras, P., & Stewart, C. (2014). A game-based 
learning approach to road safety: the code of everand. 
Paper presented at the Proceedings of the SIGCHI 
Conference on Human factors in Computing Systems.

Elvik, R. (2016). Association between increase in fixed 
penalties and road safety outcomes: A meta-analysis. 
Accident Analysis & Prevention, 92, 202-210. doi:https://
doi.org/10.1016/j.aap.2016.03.028

Fishbein, M., & Ajzen, I. (2011). Predicting and changing 
behavior: The reasoned action approach: Psychology 

	 press.
Fredricks, J. A., Parr, A. K., Amemiya, J. L., Wang, M.-T., & 

Brauer, S. (2019). What Matters for Urban Adolescents’
Engagement and Disengagement in School: A Mixed-
Methods Study. Journal of Adolescent Research, 34(5), 
491-527. doi:10.1177/0743558419830638

Goehle, G. (2013). Gamification and web-based homework. 
Primus, 23(3), 234-246. doi:https://doi.org/10.1080/10

	 511970.2012.736451
Goniewicz, K., Goniewicz, M., Pawłowski, W., & Fiedor, P. 

(2016). Road accident rates: strategies and 
programmes for improving road traffic safety. European 
journal of trauma and emergency surgery, 42, 433-438. 

Green, J., Ayrton, R., Woodall, J., Woodward, J., Newell, C., 
Cattan, M., & Cross, R. (2008). Child–parent interaction 
in relation to road safety education: part 2–main 
report: road safety research report 102. 

Hanus, M. D., & Fox, J. (2015). Assessing the effects of 
gamification in the classroom: A longitudinal study on 
intrinsic motivation, social comparison, satisfaction, 
effort, and academic performance. Computers & 
Education, 80, 152-161. doi:https://doi.org/10.1016/j.

	 compedu.2014.08.019
Haywood, N., Walker, S., O’Toole, G., Hewitson, C., Pugh, 

E., & Sundaram, P. (2009). Engaging all young people 
in meaningful learning after 16: A review. Equality and 
Human Right Commission. 

Huizenga, J., Admiraal, W., Akkerman, S., & Dam, G. t. (2009). 
Mobile game‐based learning in secondary education: 
engagement, motivation and learning in a mobile city 

	 game. Journal of Computer Assisted Learning, 25(4), 
332-344.

Ibanez, M.-B., Di-Serio, A., & Delgado-Kloos, C. (2014). 
Gamification for engaging computer science students 
in learning activities: A case study. IEEE Transactions 
on learning technologies, 7(3), 291-301. doi:10.1109/
TLT.2014.2329293

Jafarpour, S., & Rahimi-Movaghar, V. (2014). Determinants 
of risky driving behavior: a narrative review. Medical 

	 journal of the Islamic Republic of Iran, 28, 142. 
Kapp, K. M. (2013). The gamification of learning and 

instruction fieldbook: Ideas into practice: John Wiley & 
	 Sons.
Kelley-Baker, T., & Romano, E. (2010). Female involvement 

in U.S. nonfatal crashes under a three-level hierarchical 
crash model. Accident Analysis & Prevention, 42(6), 
2007-2012. doi:https://doi.org/10.1016/j.aap.2010.06.

	 010



Pham, H. N., Cuenen, A., Trinh, T. A., Wets, G., Janssens, D.BUILT  21(1), 200332 33

Kim, K.-J., & Frick, T. W. (2011). Changes in Student 
Motivation During Online Learning. Journal of 
Educational Computing Research, 44(1), 1-23. doi:10.
2190/EC.44.1.a

Kim, S., Song, K., Lockee, B., & Burton, J. (2018). What is 
Gamification in Learning and Education? In S. Kim, K. 
Song, B. Lockee, & J. Burton (Eds.), Gamification in 
Learning and Education: Enjoy Learning Like Gaming  
(pp. 25-38). Cham: Springer International Publishing.

Kitamura, Y., Hayashi, M., & Yagi, E. (2018). Traffic 
problems in Southeast Asia featuring the case of 
Cambodia’s traffic accidents involving motorcycles. 
IATSS research, 42(4), 163-170. 

Le, H. N., Trinh, T. A., Cuenen, A., Janssens, D., Wets, G., & 
Brijs, K. (2023). Identification of beliefs determining 
wrong lane riding intentions among Vietnamese 
adolescent two-wheeled riders: An Expectancy-Value 

	 approach. Journal of safety research. 
Lee, J. J., & Hammer, J. (2011). Gamification in education: 
	 What, how, why bother? , 15(2), 146. 
Lee, Y. Y., Fang, E., Weng, Y., & Ganapathy, S. (2018). Road 

traffic accidents in children: the ‘what’,‘how’and ‘why’. 
	 Singapore medical journal, 59(4), 210. 
Lepper, M. R., Greene, D., & Nisbett, R. E. (1973). 

Undermining children’s intrinsic interest with extrinsic 
reward: A test of the” overjustification” hypothesis. 
Journal of Personality and social Psychology, 28(1), 129. 
doi:https://doi.org/10.1037/h0035519

Li, Q. (2015). Can driving in games translate to driving in 
real life? A study of game based traffic education. 
Paper presented at the Developments in Business 
Simulation and Experiential Learning: Proceedings of 
the Annual ABSEL conference.

Lieberoth, A. (2015). Shallow Gamification:Testing 
Psychological Effects of Framing an Activity as a Game. 
Games and Culture, 10(3), 229-248. doi:10.1177/1555
412014559978

Lin, L.-C., Hung, I., & Chen, N.-S. (2019). The impact of 
	 student engagement on learning outcomes in a cyber-
	 flipped course. Educational Technology Research and 
	 Development, 67(6), 1573-1591. 
Lowe, R., Eves, F., & Carroll, D. (2002). The influence of 

affective and instrumental beliefs on exercise intentions 
and behavior: A longitudinal analysis. Journal of Applied 
Social Psychology, 32(6), 1241-1252. doi: https://doi.
org/10.1111/j.1559-1816.2002.tb01434.x

Lowman, J. (1990). Promoting motivation and learning. 
College teaching, 38(4), 136-139. doi:https://doi.org/
10.1080/87567555.1990.10532427

Malas, R. I., & Hamtini, T. M. (2016). A gamified e-learning 
design model to promote and improve learning. 
International Review on Computers and Software, 11(1), 
8-19. doi:https://doi.org/10.15866/irecos.v11i1.7913

McCartt, A. T., Mayhew, D. R., Braitman, K. A., Ferguson, S. 
A., & Simpson, H. M. (2009). Effects of age and 
experience on young driver crashes: review of recent 

	 literature. Traffic injury prevention, 10(3), 209-219. 
doi:https://doi.org/10.1080/15389580802677807

Mekler, E. D., Brühlmann, F., Tuch, A. N., & Opwis, K. (2017).
Towards understanding the effects of individual 
gamification elements on intrinsic motivation and 

	 performance. Computers in Human Behavior, 71, 525-534. 
Pintrich, P. R. (2003). A motivational science perspective 

on the role of student motivation in learning and 
teaching contexts. Journal of educational Psychology, 
95(4), 667. doi:https://doi.org/10.1037/0022-0663.95.
4.667

Poondej, C., & Lerdpornkulrat, T. (2016). The development 
of gamified learning activities to increase student 
engagement in learning. Australian Educational 
Computing, 31(2). 

Reeve, J. (2012). A Self-determination Theory Perspective 
on Student Engagement. In S. L. Christenson, A. L.
Reschly, & C. Wylie (Eds.), Handbook of Research on 
Student Engagement (pp. 149-172). Boston, MA: 
Springer US.

Riaz, M. S., Cuenen, A., Dhondt, S., Craps, H., Janssens, D., 
Wets, G., . . . Brijs, K. (2019). Evaluation of a road 
safety education program based on driving under 
influence and traffic risks for higher secondary school 
students in Belgium. Safety, 5(2), 34. 

Riaz, M. S., Cuenen, A., Janssens, D., Brijs, K., & Wets, G. 
(2019). Evaluation of a gamified e-learning platform to 
improve traffic safety among elementary school pupils 
in Belgium. Personal and Ubiquitous Computing, 23(5), 
931-941. doi:10.1007/s00779-019-01221-4

Rübsamen, N., Akmatov, M. K., Castell, S., Karch, A., & 
Mikolajczyk, R. T. (2017). Factors associated with 
attrition in a longitudinal online study: results from the 
HaBIDS panel. BMC Medical Research Methodology, 
17(1), 132. doi:10.1186/s12874-017-0408-3

Ryan, R. M., & Deci, E. L. (2000). Intrinsic and Extrinsic 
Motivations: Classic Definition and New Directions. 
Contemporary Educational Psychology, 25, 54-67. 
doi:10.1006/ceps.1999.1020

Saeed, S., & Zyngier, D. (2012). How motivation influences 
student engagement: A qualitative case study. Journal 
of Education and learning, 1(2), 252-267. doi:10.5539/

	 jel.v1n2p252



Pham, H. N., Cuenen, A., Trinh, T. A., Wets, G., Janssens, D.BUILT  21, 202332 33

Santos, C., Almeida, S., Pedro, L., Aresta, M., & Koch-
Grunberg, T. (2013, 15-18 July 2013). Students’ 
Perspectives on Badges in Educational Social Media 
Platforms: The Case of SAPO Campus Tutorial Badges. 
Paper presented at the 2013 IEEE 13th International 
Conference on Advanced Learning Technologies.

Schaufeli, W. B., Salanova, M., González-Romá, V., & Bakker,
A. B. (2002). The measurement of engagement and 
burnout: A two sample confirmatory factor analytic 

	 approach. Journal of Happiness studies, 3(1), 71-92. 
Serin, H. (2018). The use of extrinsic and intrinsic 

motivations to enhance student achievement in 
educational settings. International Journal of Social 
Sciences & Educational Studies, 5(1), 191-194. doi:10.
23918/ijsses.v5i1p191

Simões, J., Redondo, R. D., & Vilas, A. F. (2013). A social 
gamification framework for a K-6 learning platform. 
Computers in Human Behavior, 29(2), 345-353. doi:
https://doi.org/10.1016/j.chb.2012.06.007

Spencer, C., & Woolley, H. (2000). Children and the city: 
a summary of recent environmental psychology 

	 research. Child: care, health and development, 26(3), 
181-198. doi: https://doi.org/10.1046/j.1365-2214.
2000.00125.x

Staton, C., Vissoci, J., Gong, E., Toomey, N., Wafula, R., 
Abdelgadir, J., . . . Zick, B. (2016). Road traffic injury 
prevention initiatives: a systematic review and 
metasummary of effectiveness in low and middle 
income countries. PloS one, 11(1), e0144971. 

Thom, J., Millen, D., & DiMicco, J. (2012). Removing 
gamification from an enterprise SNS. Paper presented 
at the Proceedings of the acm 2012 conference on 
computer supported cooperative work.

Thomson, J., Tolmie, A., Foot, H. C., & McLaren, B. (1996). 
Child development and the aims of road safety 
education. doi:http://dx.doi.org/10.1136/ip.4.1.79-a

Tuominen-Soini, H., & Salmela-Aro, K. (2014). Schoolwork 
engagement and burnout among Finnish high school 
students and young adults: profiles, progressions, and 
educational outcomes. Developmental psychology, 

	 50(3), 649. doi:https://doi.org/10.1037/a0033898
Vallerand, R. J., Pelletier, L. G., Blais, M. R., Briere, N. M., 

Senecal, C., & Vallieres, E. F. (1992). The Academic 
Motivation Scale: A measure of intrinsic, extrinsic, and 
amotivation in education. Educational and psychological 
measurement, 52(4), 1003-1017. doi:https://doi.org/
10.1177/0013164492052004025

Vu, A. T., & Nguyen, D. V. M. (2018). Analysis of Child-
	 related Road Traffic Accidents in Vietnam. IOP 

Conference Series: Earth and Environmental Science, 
	 143(1), 012074. doi:10.1088/1755-1315/143/1/012074

Walker, C. O., Greene, B. A., & Mansell, R. A. (2006). 
Identification with academics, intrinsic/extrinsic 
motivation, and self-efficacy as predictors of cognitive 

	 engagement. Learning and Individual Differences, 16(1), 
1-12. doi:https://doi.org/10.1016/j.lindif.2005.06.004

Werbach, K. (2014). (Re)Defining Gamification: A Process 
Approach. Paper presented at the Persuasive 

	 Technology, Cham.
WHO. (2015). Global status report on road safety: World 

Health Organization. 
Williams, A. F., Preusser, D. F., & Ledingham, K. A. (2009). 

Feasibility study on evaluating driver education 
	 curriculum. Retrieved from 
World Health Organization [WHO]. (2015). Global status 

report on road safety 2015: World Health Organization.
Xu, Y. (2011). Literature review on web application 
	 gamification and analytics. Honolulu, HI, 11-05. 
Zatoński, M., & Herbeć, A. (2016). Are mass media 

campaigns effective in reducing drinking and driving? 
Systematic review–an update. Journal of Health 
Inequalities, 2(1), 52-60. 

Zeedyk, M. S., Wallace, L., Carcary, B., Jones, K., & Larter, 
K. (2001). Children and road safety: Increasing
knowledge does not improve behaviour. British journal
of educational psychology, 71(4), 573-594. doi: https://
doi.org/10.1348/000709901158686

Zhang, Y., Jing, L., Sun, C., Fang, J., & Feng, Y. (2019). 
Human factors related to major road traffic accidents 
in China. Traffic injury prevention, 20(8), 796-800. 

Zichermann, G., & Cunningham, C. (2011). Gamification by 
design: Implementing game mechanics in web and 
mobile apps: “ O’Reilly Media, Inc.”.

Zyngier, D. (2007). Listening to teachers–listening to 
students: Substantive conversations about resistance, 
empowerment and engagement. Teachers and 
Teaching: theory and practice, 13(4), 327-347. doi:
https://doi.org/10.1080/13540600701391903



Pham, H. N., Cuenen, A., Trinh, T. A., Wets, G., Janssens, D.BUILT  21, 202334 PB




