
Journal of Nursology 2024 27(1):47-57 / doi: 10.17049/jnursology.1457915 

Cahide ÇEVİK1 
Özlem ÖRSAL 2 
Salvatore AMARO3 

1Afyonkarahisar Health Sciences University, 
Faculty of Health Sciences, Nursing 
Department, Afyonkarahisar, Türkiye 
2Eskisehir Osmangazi University, Faculty of 
Health Sciences, Faculty of Health Sciences, 
Nursing Department, Eskişehir, Türkiye 
3Diabetology in TELEMEDICINE, Operations 
Center of Gragnano, Naples, Italy 

Research Article Araştırma Makalesi  DOI: 10.17049/jnursology.1457915

Comparison of the Effect of School-Based Game and 
Training Intervention on Overweight and Obese 
Students on Weight Loss: A Randomized Controlled Trial 
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Kontrollü Deneysel Bir Çalışma 
ABSTRACT  

Objective: The aim of this study was to compare the effects of the Kaledo game and the 
nutrition training designed according to the health belief model on weight loss, nutritional 
self-efficacy, attitude and behaviour in overweight and obese students. 

Methods: This study was a randomized controlled trial. There were three groups in the 
study: game (n=38), training (n=35), and control (n=53). At the beginning and end of the 
study, the height and weight of the participants were measured in all three groups, and 
body mass index values were calculated and scales were applied. 

Results: The BMI z-score values were found to be lower in the training group after the 
training than before (P<.05). While there was no significant difference in nutritional attitude 
scores between the groups, in the in-group evaluations, the students in the game group 
were found to display a more positive nutrition attitude after the game intervention than 
before (P<.05). 

Conclusion: The BMI z scores of the students decreased after the training. The students had 
a more positive nutrition attitude after the game. There is a need for experimental studies 
with a longer duration, larger sample, which can more clearly reveal the effect of the Kaledo 
game, and the difference between it and the nutrition training prepared according to 
Health Belief Model. 
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ÖZ 

Amaç: Fazla kilolu ve obez çocuklarda Kaledo oyununun ve sağlık inanç modeline göre 
hazırlanmış beslenme eğitiminin kilo vermeye beslenme özyeterliğine, tutumuna ve 
davranışına etkisini karşılaştırmaktır. 

Yöntemler: Bu araştırma randomize kontrollü deneysel çalışmadır. Araştırmada oyun 
(n=38), eğitim (n=35) ve kontrol (n=53) olmak üzere üç grup yer aldı. Araştırma 
başlangıcında, oyun ve eğitim müdahalelerin sonunda her üç grupta boy ve kilo ölçümleri 
yapılarak beden kitle indeksi değerleri hesaplandı ve ölçekler uygulandı. 

Bulgular: Beden kitle indeksi z skoru değerlerinin eğitim grubunda eğitim sonrasında 
öncesine göre daha düşük olduğu tespit edildi (P<,05). Beslenme tutum puanları gruplar 
arası farklılık göstermezken, grup içi değerlendirmelerde oyun grubundaki öğrencilerin 
oyun müdahalesi sonrası öncesine göre daha olumlu beslenme tutumu sergilediği tespit 
edildi (P<,05). 
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Sonuç : Eğitim sonrasında öğrencilerin BKİ z puanlarında düşüş gözlendi. Oyun sonrası öğrenciler daha olumlu beslenme 
tutumuna sahip olmuştur. Kaledo oyununun etkisini ve Sağlık İnanç Modeli'ne göre hazırlanan beslenme eğitimi ile 
arasındaki farkı daha net ortaya koyabilecek daha uzun süreli, daha geniş örneklemli deneysel çalışmalara ihtiyaç 
vardır. 

Anahtar Kelimeler: Çocukluk çağı obezitesi, Kaledo oyunu, Sağlık İnanç Modeli, beslenme, okul hemşiresi 

INTRODUCTION 

Obesity is a condition characterized by an increased 
accumulation of fat in the body. Fat accumulation occurs 
when energy intake is greater than energy consumption.1 

Obesity is increasing rapidly worldwide, not only in adults 
but also in childhood. About one in six children and 
adolescents, or 12.7 million young people aged 2 to 19, is 
currently overweight or obese worldwide.2  

Nutrition, exercise and behavioral change form the basis of 
the treatment approach for childhood obesity.  The basis of 
behavioral training is to transform the nutrition behaviour 
that causes obesity and negative health behaviors leading 
to physical inactivity into positive health behaviors.3,4 
Belief-based approaches are important in creating 
behavior change. The Health Belief Model,5 developed by 
Rosenstock in 1966 and later expanded by Becker et al., is 
a model with an aim to explain and predict health behaviors 
by focusing on individuals' attitudes and beliefs. This model 
argues that personal beliefs or perceptions of an individual 
about a disease/health condition determine the health 
behavior. In line with this model, in order for an obese child 
to perceive obesity as a problem, to take it seriously, and 
create a positive behavioral change for nutrition as a result, 
the children should be taught the right way of nutrition. 
However, teaching a child the right way of nutrition and 
creating positive behavior change is a very difficult process. 
In this process, the child's ability to assimilate the correct 
form of nutrition and make it a habit is directly proportional 
to success. Therefore, there is a need for education 
methods in which the correct nutrition can be taught to the 
child in the fight against obesity and the child can continue 
consistently without getting bored. In parallel with 
technological developments, new educational methods are 
also developing. Gamification in education is one of these 
methods.  In education with the gamification method, the 
child acquires both the necessary knowledge and the skills, 
beliefs and habits change.6 Games also have an effect on 
developing positive health behavior.7 These effects of 
games on children have been used in many scientific 
studies to develop positive health behavior. It can be seen  

that many games have been developed in the literature to 
change the nutrition style. One of these games is the 
Kaledo.  The development study for this game was carried 
out in three schools in Naples, Italy. Both in this study and 
the subsequent study concluded that it is a suitable method 
for school-age children.8,9,10 Kaledo game, which has been 
used in several scientific studies, is a game that aims to 
provide healthy nutrition and physical activity education to 
children and provide behavioral change in the treatment of 
obesity, teaches calorie balance over the calorie values of 
nutrients.  Kaledo game has been reported to be an 
effective tool to teach children about healthy nutrition in a 
study carried out using it.8  In two different studies 
conducted by Viggiano et al.9,10 a significant decrease in 
BMI z-score values and a significant increase in healthy 
nutrition knowledge was found after the Kaledo game 
intervention. In the study conducted by Şen et al.11 on 
obese children whose parents were taken to family-based 
group therapy, a significant decrease was found in the BMI 
and BMI z-score values of the Kaledo game group. As can 
be seen, the effect of the Kaledo game on BMI has been 
investigated in several studies.  The difference of our study 
from these studies is that it has been conducted in obese 
and overweight students, compares the game with 
nutrition training prepared according to Health Belief 
Model (HBM), and evaluates nutritional self-efficacy, 
attitude, behavior, and BMI together no study of this design 
has been found in the literature.   

Proper nutrition knowledge is an important factor in 
maintaining weight control in overweight and obese 
children. School is the most suitable educational 
environment the correct way of nutrition can be learned 
and permanent behavior change can be created. The fight 
against obesity in schools of our country cannot go beyond 
nutrition education and the arrangement in school 
canteens. However, it is not possible for obese children to 
be able to fight obesity without individual intervention. 
School health nurses are in a position to play an active role 
in this individual fight. The aim of this study was to compare 
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the effects of the Kaledo game and the nutrition training 
designed according to the health belief model on weight 
loss, nutritional self-efficacy, attitude and behavior in 
overweight and obese students. Therefore, our hypothesis 
was that the students who receive nutrition training by 
playing the Kaledo game have higher nutritional self-
efficacy, more positive nutrition attitudes, healthier 
nutrition habits and lose more weight after the training 
compared to those who receive nutrition training 
according to HBM. 

METHODS 

Study Design and Setting 
This study was a randomized controlled trial 
(ClinicalTrials.gov ID: NCT04620044). The population of the 
study consisted of 321 overweight and 222 obese students 
of grades 5-6-7 of three secondary schools in the 2019-
2020 academic year. These three schools were chosen 
because of their similarity in terms of sociodemographic 
characteristics. 

Participants 
Power analysis (Gpower version 3.1) was performed to 
determine the sample size of the study. Number of 
participants in each group was determined to be 57 
(significance level 0.05 for type 1 error, effect size 0.53 and 
power 0.80). In line with this, the study was carried out with 
64 participants in each group, considering the missing and 
erroneous data and absenteeism from the study. At the 
end of the study, the power obtained after the power 
analysis with the same effect size (0.53) was found to be 
0.99.  

The height and weight of the students in each school were 
measured, and the status of being overweight and obese of 
the students was determined by using the child body mass 
index calculation tool of the Department of Healthy 
Nutrition and Active Life, General Directorate of Public 
Health, Ministry of Health. Weight measurements were 
made using school uniforms, and clothes that would 
increase weight, such as cardigans and vests, were 
removed. The same electronics weighing machine was 
used for weight measurements. In all groups, both 
measurements were made in the morning. For height 
measurements, the students' shoes were removed, their 
feet were brought together, and their heels and back were 
leaned against the wall. In this position, measurements 

were made using a height meter attached to the wall. The 
BMI z-score values of the students were calculated using 
the formula Z=[(measurement/M)L-1]/LS in accordance 
with the BMI z–score classification table published by the 
WHO.12,13 These students have been stratified according to 
their status of being overweight and obese (Figure 1). A 
total of 32 overweight students and 32 obese students 
were selected through lots for each group to form the 
sample size (n=64) determined by power analysis. 
Throughout various weeks of the game sessions, a total of 
26 students, expressing their desire not to continue with 
the game, left the group. The game sessions were 
completed with 38 students. Throughout various weeks of 
the education sessions, a total of 29 students expressed 
their unwillingness to continue with the education and left 
the group. The education sessions were completed with a 
total of 35 students. In the control group, however, 11 
students did not wish to participate in the repeat height 
and weight measurements and scale application. The 
control group was completed with 53 students. 

Inclusion criteria were: 
• 5,6 and 7th grade education
• Having a BMI percentile value over 85
• Volunteering to participate for the research
• Student parent's consent
Exclusion criteria were:
• Presence of visual and hearing impairment
• Using a language other than Turkish
• Being on a diet under the control of any specialist or
using medication for weight control
Removal criteria from the sample
• Not participating in all of the 12-week game and training
sessions

Data Collection Tools 

Personal Information Form: Questions of age, gender, 
grade, presence of an overweight member in the family, 
frequency of meals, fast-food eating habits, snacking 
habits, frequency of physical activity were included in this 
form prepared by the researchers.  

Child Dietary Self-efficacy Scale: The scale was developed 
within the scope of Child and Adolescent Trial for 
Cardiovascular Health (CATCH), a research project in the 
United States (US).14,15 The Child 
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Figure 1. Randomized Controlled Study Flowchart 

Detary Self-Efficacy Scale measures self-efficacy ensuring 
children eat low-fat and low-salt food items. Scale items 
were formed from various food items containing fat and 
salt. The scale, a 3-point Likert type, has a single factor 
structure consisting of 15 items. The total score ranges 

from -15 to +15. A high total score obtained from the scale 
indicates a high level of self-efficacy.  The Turkish validity 
and reliability study of the scale has been performed and 
shown that it can be used on Turkish children.16 The 
Cronbach alpha value of the scale in this study was 0.75.
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Nutrition Attitude Scale: Nutrition Attitude Scale is the 
"Nutrition" subscale of "The Children's Cardiovascular 
Health Promotion Attitude Scale." The Children's 
Cardiovascular Health Promotion Attitude Scale, developed 
by Arvidson (1990) 17 to evaluate children's attitudes 
towards improving cardiovascular health, and consists of 
16 items, was adapted to Turkish society by Öztürk Haney 
and Bahar.18 The scale consists of four subscales: (1) 
Physical Activity - 4 items; (2) Nutrition - 4 items; (3) 
Smoking- 4 items (4) Stress Management- 4 items. The 
nutrition subscale measures the child's attitude towards 
activities that reduce fat intake, increase healthy food 
consumption, and the way of nutrition that improve 
cardiovascular health. The total score ranges from 4 to 16. 
A high total score obtained from the scale indicates a high 
level of positive attitude. The Cronbach alpha value of the 
scale in this study was found to be 0.71. 

Dietary Behaviour Scale: The scale was developed within 
the scope of CATCH, a research project in the US.14,15 The 
Dietary Behaviour Scale consists of 14 illustrated items with 
low fat/salty and high fat/salty food choices to determine 
the nutrient consumption of children. Children were shown 
comparable foods and asked which of the two food items 
they eat more. Total score ranges from -14 to +14. A high 
total score obtained from the scale indicates a healthy 
nutritional habit. The Turkish validity and reliability study 
of the scale has been performed and shown that it can be 
used on Turkish children.16 The Cronbach alpha value of the 
scale in this study was found to be 0.71. 

Data collection and intervention 
Intervention groups were determined by drawing lots 
among the three schools where the study would be 
conducted. For the groups not to be aware of each other, 
each school formed an intervention group. The first school 
formed the Kaledo game group, the second school formed 
the nutrition training group according to HBM, and the 
third school formed the control group. After the samples 
were selected, height-weight measurements were 
conducted in all groups, and the scales were administered. 
Students were taken to meeting rooms and empty 
classrooms to fill out the surveys. The completion of the 
scales took an average of 15 minutes. 

Intervention groups 
First, the height and weight of the game group students 
were measured and the scales were applied to them. The 
plan for game sessions was developed in collaboration with 
the students selected for the game group and their parents. 
Over the course of 12 weeks, one day per week, with a total 
of 64 students in the game group; a total of 3 game sessions 

were held, 2 during lunch and 1 after school dismissal.  Each 
game session lasted about 15-20 minutes. Each student 
was informed about which game session they would 
participate in. Game sessions were tracked using an 
attendance chart, and students who were absent were 
accommodated in another session to ensure the 
completion of 12 sessions. 

The first step involved conducting height and weight 
measurements again for the students selected for the 
training group, and scales were applied. The 64 students in 
the training group were included in a 20-minute education 
session once a week for 12 weeks during lunchtime. The 
educational content was prepared in line with the 
components of the HBM. Education sessions took place in 
the school's training room and were conducted in the form 
of a PowerPoint presentation. Additionally, interactive 
participation of students in the education was ensured 
through a question-answer method during the sessions. 
The attendance of education sessions was monitored with 
an attendance chart, and for students who were absent, 
the topic of the week they missed was re-explained on 
another day. 

Control group 
First, the height and weight of the control group students 
were measured and the scales were applied to them. The 
control group students did not have any intervention.  At 
the end of the 12th week, the height and weight of all 
students were measured again and the scales were applied 
to them. 

Outcomes 

Primary outcomes 
The primary outcomes of this study were the BMI and the 
BMI z-score value calculated by height and weight 
measurements at baseline and 3rd month. 

Secondary outcomes 
The secondary outcomes of this study were dietary self-
efficacy, nutrition attitude, dietary behaviour. The details 
of the measurement tools are explained under data 
collection tools. 

Ethical considerations 
In order to conduct the research; 

Ethics committee approval (Date/number: 27 June 
2019/12) was obtained from Eskişehir Osmangazi 
University Clinical Research Ethics Committee. 
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Informed consent was obtained from the students and 
their parents. In accordance with the permission obtained 
from the School Principal, a meeting with the parents of the 
students identified for all groups has been planned. 
Although most of the game group parents attended the 
meeting, the most of the training and control group parents 
did not attend the meeting. The parents of the students 
who did not attend the meeting were informed through 
teachers, and consent was sought by sending them an 
informational text. In cases where consent could not be 
obtained, other students were selected as replacements. 

Statistical analysis 
Data were analyzed with IBM SPSS V23. Normal 
distribution was evaluated with Shapiro-Wilk Test and 
Skewness-Kurtosis values. Since the kurtosis and skewness 
coefficients were between -2, +2, the normality 
assumption was accepted. Data for categorical variables 
were shown with frequency and percentage. One Way 
ANOVA was used in the independent group comparisons of 
students' nutrition self-efficacy,  attitude and behavior 

scores, BMI, BMI z score values. The posthoc Bonferroni 
test was used to define the differences between the groups 
for the significant findings detected. The significance of the 
difference between pre-test and post-test scores was 
analyzed with Paired t test. Significance level was taken as 
P<.05. 

RESULTS 

The sociodemographic characteristics findings of the 
students who participated in all of the game and training 
sessions of the intervention groups are given in Table 1.  

The BMI and BMI z-scores of the students in the game 
group were observed to be lower than the training group 
students both before and after the intervention (P<.05; 
Table 2). While the BMI values in all groups did not show 
any difference after the intervention compared to the pre-
intervention (P>.05; Table 3), it was determined that the 
BMI z-score values in the training group were found to 
decrease after the intervention (P=.031; Table 3). 

Table 1. The Sociodemographic Characteristics of the Students 

Game group Training group Control group Total 

Variable n % n % n % n % 

Age 

9 2 5.3 1 2.9 1 1.9 4 3.2 

10 22 57.9 17 48.6 20 37.7 59 46.8 

11 9 23.7 13 37.1 17 32.1 39 31.0 

12 5 13.2 4 11.4 15 28.3 24 19.0 

Gender 

Girl 24 63.2 17 48.6 24 45.3 65 51.6 

Boy 14 36.8 18 51.4 29 54.7 61 48.4 

BMI status 

Normal 20 52.6 12 34.3 25 47.2 57 45.2 

Overweight 17 44.7 22 62.9 26 49.1 65 51.6 

Obese 1 2.6 1 2.9 2 3.8 4 3.2 

Presence of overweight 
members in the family 
Yes 13 35.1 13 40.6 20 40.0 46 38.7 

No 24 64.9 19 59.4 30 60.0 73 61.3 

When the nutritional self-efficacy and behavior scores of 
the students in the intervention and control groups were 
compared, both pre-test and post-test scores were 

determined not to show differences between the groups 
(P>.05; Table 2).  
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In all the groups, the nutritional self-efficacy and nutritional 
behavior scores of the students after the intervention were 
found not to change compared to pre-intervention scores 
(P>.05; Table 3). There were between the groups 
differences in the post-test nutritional attitude scores. 
Nutrition attitude scores of the training group were higher 
than the control group (P =.023; Table 2). But it was similar 
with the game group. In addition the nutritional attitude 
scores of the game group were determined to increase 
after the intervention compared to the pre-intervention 
(P=.035; Table 3). 

DISCUSSION 

In the fight against childhood obesity, the child needs to 
learn the right way of nutrition and make this way of 
nutrition permanent. At this point, the question comes up, 
which method would be more effective to teach the correct 
nutrition style to the child. There is a need for different 
methods to teach the correct form of nutrition. In this 
study, it was aimed to compare the effects of the Kaledo 
game and the nutrition training designed according to the 
Health Belief Model on weight loss, nutritional self-efficacy, 
attitude and behavior in overweight and obese students. 
Since there were no studies on the effects of game and 
training on BMI, nutritional self-efficacy, nutritional 
attitude and nutritional behaviour levels of overweight and 
obese students, discussion of our findings was performed 
in line with the literature findings, obtained without any 
specific distinction between overweight and obese.  

Gamification is the use of game-like design elements in a 
non-game context.19 The use of games in health education 
to enhance and protect health is becoming increasingly  

popular. Through gamification, more information than 
traditional education can be obtained and expanded upon. 
The use of gamification in education can not only change 
knowledge but also other aspects of life such as skills, 
beliefs, and habits.6 In this context, we anticipated that 
providing education to students through games would 
contribute to weight loss by creating behavior change, 
especially in terms of nutrition. However, the BMI values 
did not change after the intervention compared to the pre-
intervention values in all the groups. Neither the game nor 
the training led to any change in the BMI values of the 
students. While no change was found in the BMI z-score 
values in the game and control groups after the 
intervention, the post-intervention BMI z-score values in 
the training group were determined to be lower compared 
to the pre-intervention. This result indicates that although 
training did not lead to a change in BMI values, it led to a 
change in the BMI z-score. In terms of the effect of the 
game on the BMI z-score values, Amaro et al. achieved a 
similar result.8  In their study, Moore et al. reported no 
change in BMI values after a total of 6 courses of online 
nutrition training in 3 months. Although the training in their 
study was prepared in line with Orem's Self-Care Deficit 
Theory, the effect of training on the BMI values has been 
similar to our study.20 However, in two different studies 
conducted by Viggiano et al.9,10, they reported achieving a 
significant decrease in BMI z-score values after the Kaledo 
game intervention.  The post-intervention evaluation was 
performed at the 6th month in one of these studies and the 
8th month in the other one.9,10 The fact that, in our study, 
the evaluation was performed at the 3rd month and the 
participants were overweight and obese students might be 
the reason for this difference. In their study with obese 

Table 2. Comparison of the BMI, BMI Z Score, Self-Efficacy, Behavior and Attitude Scores of the Students in the 
Experimental and Control Groups 

Game       group Training group Control group F/P 

Variable Time  ± SD  ± SD  ± SD 

Nutrition Self-efficacy Pre-test 5.68 ± 4.80 6.91 ± 4.51 5.77 ± 4.76 0.796/.453 

Post-test 7.21 ± 4.72 7.51 ± 5.92 6.40 ± 4.85 0.570/.567 

Nutrition Attitude Pre-test 12.82 ± 2.29 13.66 ± 1.92 12.6 ± 3.05 1.880/.157 

Post-test 13.53 ± 2ab 13.83 ± 2b 12.53 ± 2.7a 3.883/.023 

Nutrition Behaviour Pre-test 3.71 ± 5.71 4.54 ± 5.44 2.45 ± 6.15 1.426/.244 

Post-test 4.61 ± 6.53 5.31 ± 6.12 3.13 ± 5.67 1.496/.228 

BMI Pre-test 22.96 ± 2.46a 24.91 ± 3.33b 23.83 ± 3.41ab 3.552/.032 

Post-test 23.14 ± 2.57a 24.99 ± 3.33b 24.01 ± 3.43ab 3.109/.048 

BMI z-score Pre-test 1.96 ± 0.56a 2.32 ± 0.55b 2.04 ± 0.57a 4.093/.019 

Post-test 1.93 ± 0.56a 2.27 ± 0.56b 2.02 ± 0.59ab 3.371/.038 

F: Analysis of Variance, a,b,c Means of groups followed by different letters differ 
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children, in which different findings were obtained than 
ours, Şen et al.11 found a significant decrease in the BMI and 
BMI z-score values of the Kaledo game group. The reason 
for this difference may be attributed to the fact that their 
study was carried out in the clinic and the parents of the 
children in the game group were involved in family-based 
group therapy. In the comparisons between the groups, the 

BMI values of the game group were found to be lower than 
the training group. There were also similar findings in the 
pre-test results. The assignment to the groups was 
performed according to being overweight and obese in 
order to achieve homogenization. Therefore, not being 
able to achieve homogenization of BMI in the sample was 
believed to be the reason for this low level. 

Gamification is the use of game-like design elements in a 
non-game context.19 The use of games in health education 
to enhance and protect health is becoming increasingly 
popular. Through gamification, more information than 
traditional education can be obtained and expanded upon. 
The use of gamification in education can not only change 
knowledge but also other aspects of life such as skills, 
beliefs, and habits.6 In this context, we anticipated that 
providing education to students through games would 
contribute to weight loss by creating behavior change, 
especially in terms of nutrition. However, the BMI values 
did not change after the intervention compared to the pre-
intervention values in all the groups. Neither the game nor 
the training led to any change in the BMI values of the 
students. While no change was found in the BMI z-score 
values in the game and control groups after the 
intervention, the post-intervention BMI z-score values in 
the training group were determined to be lower compared 
to the pre-intervention. This result indicates that although  

training did not lead to a change in BMI values, it led to a 
change in the BMI z-score. In terms of the effect of the 
game on the BMI z-score values, Amaro et al. 8  achieved a 
similar result. In their study, Moore et al.20 reported no 
change in BMI values after a total of 6 courses of online 
nutrition training in 3 months. Although the training in their 
study was prepared in line with Orem's Self-Care Deficit 
Theory, the effect of training on the BMI values has been 
similar to our study.20 However, in two different studies 
conducted by Viggiano et al.9,10, they reported achieving a 
significant decrease in BMI z-score values after the Kaledo 
game intervention.  The post-intervention evaluation was 
performed at the 6th month in one of these studies and the 
8th month in the other one.9,10 The fact that, in our study, 
the evaluation was performed at the 3rd month and the 
participants were overweight and obese students might be 
the reason for this difference. In their study with obese 
children, in which different findings were obtained than 
ours, Şen et al.11 found a significant decrease in the BMI and 

Table 3. Comparison of in-Group Pre-Test Post-Test Scale Scores of the Students in the Experimental and Control Groups 

Game group Training group Control group 

Variable Time  ±SD  ±SD  ±SD 

Nutrition  Self-efficacy Pre-test 5.68 ± 4.80 6.91 ± 4.51 5.77 ± 4.76 

Post-test 7.21 ± 4.72 7.51 ± 5.92 6.40 ± 4.85 

T/P -1.906/.064 -0.683/.499 -1.170/.247

Nutrition Attitude Pre-test 12.82 ± 2.29 13.66 ± 1.92 12.6 ± 3.05 

Post-test 13.53 ± 2 13.83 ± 2 12.53 ± 2.7

T/P -2.191/.035 -0.649/.521 0.167/.868 

Nutrition Behaviour Pre-test 3.71 ± 5.71 4.54 ± 5.44 2.45 ± 6.15 

Post-test 4.61 ± 6.53 5.31 ± 6.12 3.13 ± 5.67 

T/P -1.247/.220 -0.593/.557 -1.041/.303

BMI Pre-test 22.96 ± 2.46 24.91 ± 3.33 23.83 ± 3.41

Post-test 23.14 ± 2.57 24.99 ± 3.33 24.01 ± 3.43

T/P -1.316/.196 -0.640/.527 -1.837/.072

BMI Z-Score Pre-test 1.96 ± 0.56 2.32 ± 0.55 2.04 ± 0.57

Post-test 1.93 ± 0.56 2.27 ± 0.56 2.02 ± 0.59

T/P 0.770/.446 -2.252/.031 1007/.319 

T; Paired-Sample T-Test 
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BMI z-score values of the Kaledo game group. The reason 
for this difference may be attributed to the fact that their 
study was carried out in the clinic and the parents of the 
children in the game group were involved in family-based 
group therapy. In the comparisons between the groups, the 
BMI values of the game group were found to be lower than 
the training group. There were also similar findings in the 
pre-test results. The assignment to the groups was 
performed according to being overweight and obese in 
order to achieve homogenization. Therefore, not being 
able to achieve homogenization of BMI in the sample was 
believed to be the reason for this low level. 

Gamification aims to motivate individuals and achieve 
positive behavior change in individuals.21 The individual's 
ability to control their own behavior is associated with self-
efficacy.22 In this study, there was no difference between 
the groups in terms of nutritional self-efficacy. To 
determine the effect of the interventions on nutritional 
self-efficacy, it was evaluated whether the students' 
nutritional self-efficacy scores changed after the 
intervention compared to the pre-intervention. According 
to the results, no significant difference was found in the 
nutritional self-efficacy scores of the students in all the 
groups after the intervention compared to the pre-
intervention. This indicates that both game and training do 
not have an effect on students' nutritional self-efficacy. The 
post-intervention evaluations of the students were carried 
out at the end of 3rd month which was the end of the game 
and training sessions. Given that building competence for 
nutrition is a process, it may be concluded that this process 
may not be completed in 3 months, therefore the effect of 
game and training on self-efficacy could not be observed, 
or it has an acute effect and the change that may occur due 
to the disappearance of the acute effect in the 3rd month 
could not be detected. In the study of Viggiano et al.9

conducted similarly with the Kaledo game, no difference 
was found between the game group and the control group 
in terms of self-efficacy. In the study of Sharma et al.23, 
students aged 9-11 played a computer-based educational 
game including nutrition and physical activity for 6 weeks. 
In the evaluation after the intervention, the nutritional self-
efficacy was determined not to show differences from the 
pre-intervention. Although the game used in their study 
was different from the one in our study, the results on 
nutritional self-efficacy were similar to our study.23 In 
another study conducted with 5th- grade students, the 
participants played a computer game, based on healthy 
nutrition and healthy living, for 52 minutes a day for 4 days, 
and the nutritional self-efficacy of the participants after the 
game was determined to increase significantly compared 
to the pre-game. The fact that different games and the 

study population, as well as the evaluation made after a 
short time like 4 days, may have revealed different results 
contrary to our study results, due to the possible acute 
effect of their study.24 

The nutritional attitude that includes beliefs, thoughts, and 
feelings about food is a mental tendency that affects 
individuals' food choices and preferences.25 Positive or 
negative attitudes towards any object, event or person are 
important in terms of having an influence on the 
behavior.26 Turning a negative health behavior into a 
positive one in terms of nutrition is primarily possible by 
turning attitudes into positive ones. In educational 
interventions aimed at developing positive attitudes 
toward nutrition in children, it is crucial that the 
educational method is liked and found enjoyable by the 
child. This way, children can become more motivated to 
learn by gaining positive attitudes.27 In this study, no 
difference was found in terms of students' nutrition 
attitudes between game-based education and education 
given in accordance with the HBM. While there was no 
difference observed in the training and control groups in 
the in-group evaluations, the post-intervention nutrition 
attitudes of the game group students were determined to 
be more positive compared to pre-intervention. This 
suggests that the Kaledo game is effective on the students' 
nutritional attitude, however, it does not have enough 
effect to make a difference between the groups.  In the 
study of Yien et al.28, the intervention group participants 
played computer-based nutrition information games while 
the control group had training with a PowerPoint 
presentation. After four weeks, the nutrition attitudes of 
both groups were found to be similar.28 Although the game 
and the population used in this study are different, this 
result is similar to our study. In the study of Schneider et 
al., the students played a computer game for 52 minutes 
every day for 4 days, and the students were determined to 
have a more positive nutrition attitude in the evaluation 
made at the end of the 4th day.24 The difference between 
the game used in the study and the study population and 
the acute effect might be the reason for the difference in 
the results. 

In a gamified system, the fundamental elements of games 
direct players towards activities intended to encourage and 
motivate behavior change.29 Game elements such as 
scoring systems, badges, multiple game levels, and 
scoreboards can lead to intrinsic motivation due to their 
interesting or enjoyable nature.29 As a result, behavior 
change may occur. However, in our study, the game and 
education did not have an impact on nutrition behavior. 
Additionally, in the in-group evaluations, no difference was 
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observed also in nutritional behavior after the intervention 
compared to the pre-intervention in the groups. However, 
the nutritional attitudes of the game group students after 
the intervention were determined to be more positive than 
before the intervention. The acquisition of new knowledge 
has been reported to lead to changes in attitude and these 
changes will also lead to better nutrition behavior.30 
Considering that the transformation of attitude into 
behavior is a process, it can be stated that the positive 
attitude that emerged in the game group has not been 
reflected in the nutrition behavior yet. 

In conclusion, the students had a more positive nutrition 
attitude after the game. But The Kaledo game did not affect 
the nutritional self-efficacy and behavior of the students, 
as well as the z-score values of body mass index and body 
mass index. Nutrition training prepared in line with the 
Health Belief Model did not lead to a change in nutritional 
self-efficacy, attitude and behavior, as well as body mass 
index values, but the BMI z score of the students decreased 
after the training. In line with these results, there is a need 
for including the parents in the interventions to be made 
with the Kaledo game in future interventional studies, 
including the cooperation of the school nurse to be planned 
with a longer duration and larger sample, which can more 
clearly reveal the effect of the Kaledo game and the 
difference between it and the nutrition training prepared 
according to HBM.  

Limitations of the Study 
This study had some limitations. Before starting the study, 
the assignment to the groups was performed according to 
being overweight and obese in order to achieve 
homogenization.  Due to some of the students and 
parents not giving their consent to participate in the 
study, homogenization in regards to BMI value could not 
be achieved in order to reach the sample number 
determined by power analysis. Furthermore, the study 
could not be completed with the determined sample 
number because some of the students ended their 
participation in the study voluntarily. Besides, due to the 
possibility of students being in different intervention 
groups in the same school and aware of each other, 
assignment to groups was not performed among all 
schools, therefore the schools were determined by lots as 
a research group and each school formed an intervention 
group. Another limitation was that parents were not 
included in the study. 
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