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Abstract 
Background: In Thailand, there is a projected annual increase in childhood obesity at a rate of 
6.2% from 2020 - 2035. The emphasis on effective interventions, particularly well-planned, 
behavior-focused nutrition education, has substantially enhanced children's behavior and health 
indicators. Therefore, it is important to develop appropriate nutritional education methods to help 
maintain the good health of school-age children. 
Objective: This study aims to assess the effects of various pedagogical tools in enhancing the 
nutritional knowledge of school-aged children in Pathum Thani Province, Thailand. 
Materials and methods: This study employs a quasi-experimental research design and was 
conducted among 126 school-age children aged 8-12 years in Thailand. Data were collected 
from March 2020 to October 2021. 
Results: After implementation of the pedagogical tools, the scores increased in all three groups. 
While there was no statistically significant difference in nutritional knowledge scores among the 
three groups before using the tools, the scores postimplementation varied significantly. Notably, 
the board game group exhibited was significantly different from the booklet group and the 
control group (p < 0.001). The satisfaction scores for pedagogical tools indicated that board 
games and booklets received ratings ranging from moderate liking to very liking across all the 
parameters. 
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Conclusion: Pedagogical tools led to a noteworthy increase in nutritional knowledge scores for 
all groups, particularly the board game group. These findings underscore the efficacy of 
innovative pedagogical tools, especially board games, in enhancing nutritional knowledge 
among school-age children. 

Keywords: Board games, School-aged children, Pedagogical tools, Nutritional knowledge, 
Thailand 

What was Known 

• The incidence of obesity and overweight among children is increasing, and obesity is
an important problem worldwide.

• Obesity and overweight in children are caused primarily by poor eating habits and a
lack of nutritional knowledge.

What’s New and Next 

• When children gain more nutritional knowledge, it will affect their future good health.

• Effective nutritional education methods can enhance children's understanding of
nutrition.

Introduction 
From 2020 to 2035, global obesity rates among 5–19-year-old children and adolescents 

are expected to notably rise. The number of boys globally is projected to increase from 10% to 
20%, whereas the number of girls is estimated to increase from 8% to 18%. Southeast Asian 
areas are estimated to dramatically increase from 3% to 11% in girls and from 5% to 16% in 
boys. It is projected that in Thailand, childhood obesity will increase annually by 6.2% from 2020 
to 20351. In Pathum Thani Province, however, the nutritional status of school-aged children 
remains below an appropriate level2. In children and adolescents in South Asia, various notable 
individual risk factors associated with overweight, and obesity include insufficient physical 
activity, prolonged periods of watching TV or playing computer games, frequent consumption of 
fast food or junk food, and regular intake of high-calorie foods3. Childhood obesity is linked to a 
multitude of accompanying health conditions, covering various areas, such as metabolism, the 
heart, mental health, bones, nerves, liver, lungs, and kidneys. This connection is important 
because obesity in childhood often continues into adulthood, increasing the likelihood of 
developing issues such as metabolic syndrome, type 2 diabetes mellitus (T2DM), polycystic 
ovarian syndrome, high blood pressure, high cholesterol, and heart disease later in life. 
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Recognizing these additional health problems highlights the crucial need to address childhood 
obesity to prevent potential long-term health issues4, 5. The approach to addressing childhood 
obesity involves nutrition education, prevention, sustainable interventions for healthy nutrition, 
and the encouragement of physical activity. The emphasis on effective interventions, particularly 
well-planned, behavior-focused nutrition education, has substantially enhanced children's 
behavior and health indicators. For example, nutrition education has the potential to enhance 
physical activity6. These interventions are specifically designed to instill healthy habits and foster 
improved overall health outcomes7, 10. Previous studies have demonstrated that there are various 
methods for delivering nutritional knowledge and improving nutritional status. These include 
integration into the regular curriculum; cooking; and gardening activities; educational talks and 
workshops; individualized dietary counseling11; the restriction of energy12; and computer-
mediated approaches such as programs, games, websites, emails, and mobile phones13, 14. 
Specifically, the use of board games15 and booklets16 as nutrition education materials has been 
shown to be effective in improving nutritional status; however, few studies have compared their 
effects on improving nutritional knowledge. Therefore, it is important to develop appropriate 
nutritional education methods to help maintain the good health of school-age children. This 
study aims to assess the effects of various pedagogical tools in enhancing the nutritional 
knowledge of school-aged children in Pathum Thani Province, Thailand. 

Materials and Methods 
1. Participants 
This study employs a quasi-experimental research design to investigate the effects of 

pedagogical tools on nutritional knowledge among school-aged children in Pathum Thani 
Province, Thailand. The study was conducted among school-aged children in Khlong Luang 
District, Pathum Thani Province, Thailand. Data were collected from August 2021 to September 
2021. The inclusion criterion consisted of elementary school students in grades 4-6, both male 
and female. The exclusion criterion was students who did not attend school on the day of data 
collection. A total of 126 school-aged children, aged 8-12 years, including 62 males and 64 
females in grades 4-6, were chosen from three schools located in Pathum Thani Province. The 
participating schools were the Sungaum School, Lumsanoon School, and Thawiwit School.  

2. Sample size 
The sample size was calculated via the formula of Lwanga, S. K., et al.17 and referenced 

the results of Yien J-M., et al.18. The calculation indicated a requirement of 40 students in each 
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(A) (B) 

group, adding a 25% nonresponse rate, thus setting the sample size at a minimum of 50 
participants in each group. Consequently, 150 students were invited to take part in this study. 

3. Study procedure 
This study was conducted to provide nutritional knowledge to students, who were 

divided into three groups via simple random sampling. Group 1 engages in learning through 
board games19, Group 2 through a booklet (Figure1), and Group 3, also known as the control 
group, through lectures. The pedagogical tools include content on the benefits of vegetables and 
fruits, with a focus on their vitamins and minerals. These groups will receive nutritional 
knowledge daily for one hour (except on Saturday and Sunday) for four weeks. Before and after 
the study, all the students underwent pre- and posttests to assess their nutritional knowledge. 
Both before and after the study, the students took a 10-minute nutritional knowledge test. 
Additionally, a 5-minute satisfaction evaluation will be conducted at the end of the study. The 
nutritional knowledge test comprises 20 questions, with a total possible score of 20 points, of 
which there are four options and only one is the correct answer. The satisfaction evaluation 
includes five questions that cover aspects of beauty, difficulty, usability duration, benefits, and 
overall preference for pedagogical tools. The panelists scored different parameters on a scale of 
1 - least liked, 2 - moderately liked, and 3 – very liked (Figure 2). 

Figure1 Pedagogical tools for fostering nutritional knowledge (A) Board games and (B) Booklets. 

The examination of the quality of the pedagogical tools used in this study and the 
nutritional knowledge test involved the use of the Index of Item-Objective Congruence (IOC) to 
measure the content experts' judgments regarding the fit between test items or an instrument 
quantitatively. To establish content validity, three experts assessed the quality of the 
pedagogical tools and the nutritional knowledge test. The IOC values were within the accepted 
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range (between 0.2 and 0.8). Both the pedagogical tools and the nutritional knowledge test 
subsequently underwent trials to evaluate their reliability, refine the content, and were 
administered to a group of 30 school-aged children. Using the formula to test Cronbach's alpha 
coefficients resulted in a coefficient of 0.855, which is considered acceptable. 

Figure 2 Flow of this study. 

4. Statistical methods 

Descriptive statistics, such as the mean (x̄), standard deviation (S.D.), and percentage 
(%), were utilized to analyze demographic characteristics and nutritional knowledge scores. The 
relationship between each variable was analyzed via the chi-square test. The differences in 
nutritional knowledge scores within groups before and after treatment were analyzed via the 
Wilcoxon signed-ranks test, whereas the differences among groups were analyzed via the 
Kruskal-Wallis test. A significance level of p ≤ 0.05 was considered statistically significant. 
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Results 
1. Effect of Pedagogical Tools 
The participants in this study included 126 students in grades 4-6, aged between 8 and 

12 years. The average ages of the three groups were not significantly different (p > 0.05). The 
participants consisted of 50.8% females and 49.2% males, with 12.7% in 4th grade, 77.0% in 
5th grade, and 10.3% in 6th grade. Table 1 shows that pedagogical tools were significantly 
associated with participants' age and education (p < 0.05); but not with sex. 

Table 1 Demographic characteristics of the participants. 

Characteristics 
Total 

(n = 126) 
Board game 

(n = 39) 
Booklet 
(n = 50) 

Control 
(n = 37) P value* 

n (%) n (%) n (%) n (%) 

Gender 
Male 62 (49.2) 25 (64.1) 22 (44.0) 15 (40.5) 0.077 
Female 64 (50.8) 14 (35.9) 28 (56.0) 22 (59.5) 

Age (years) 
8 - 9 9 (7.2) - - 9 (24.3) 0.000 
10 - 11 100 (79.3) 37 (94.9) 44 (88.0) 19 (51.4) 
12 17 (13.5) 2 (5.1) 6 (12.0) 9 (24.3) 

Mean ± S.D.ns 10.7 ± 0.8 10.6 ± 0.6 10.8 ± 0.6 10.5 ± 1.2 

Education 
Grade 4 16 (12.7) - - 16 (43.3) 0.000 
Grade 5 97 (77.0) 39 (100.0) 50 (100.0) 8 (21.6) 
Grade 6 13 (10.3) - - 13 (35.1) 

*Pearson chi-square test 
ns = no significant difference

After the implementation of pedagogical tools, the nutritional knowledge scores of 
school-age children significantly increased compared with the scores before the use of these 
tools. An examination of the differences in nutritional knowledge scores among the three groups 
using pedagogical tools, revealed that the scores after implementation increased in all three 
groups (Board game = 11.3 ± 2.5, Booklets = 7.6 ± 2.8, and Control = 8.6 ± 3.4). Specifically, the 
nutritional knowledge scores after the use of the pedagogical tools in the board game group and 
the control group were significantly different from the scores before the use of the pedagogical 
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tools. While there was no statistically significant difference in nutritional knowledge scores 
before using the pedagogical tools among the three groups, the scores after using the tools 
differed significantly, particularly in the board game group compared with the booklet group and 
the control group (p <0.001), as shown in Table 2. 

Table 2 Nutritional knowledge scores before and after the intervention. 

Pedagogical Tools 
Nutritional Knowledge Scores 

P value* 
Pretest P value** Posttest P value** 

Total 6.6 ± 2.3 9.0 ± 3.3 < 0.001 
(Min – Max) (3 – 12) (2 – 18) 

Board game 6.3 ± 2.2 0.441 11.3 ± 2.5a < 0.001 < 0.001 
(Min – Max) (3 – 12) (6 – 15) 

Booklets 6.9 ± 2.3 7.6 ± 2.8b 0.051 
(Min – Max) (3 – 12) (2 – 14) 

Control 6.7 ± 2.3 8.6 ± 3.4b < 0.01 
(Min – Max) (3 – 11) (2 – 18) 

Pre- and posttest values are expressed in terms of the mean ± standard deviation. 
* Wilcoxon signed ranks test between pre- and posttest; ** Kruskal-Wallis test 
Mean values with different superscripts in the same column are significantly different (p<0.001)

2. Satisfaction scores 
The satisfaction scores for pedagogical tools indicated that board games and booklets 

received ratings ranging from moderate liking to very liking across all parameters. These scores 
are shown in Figure 2. 

Figure 3 Satisfaction scores of pedagogical tools. 
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Discussion 
Our study aims to identify effective methods for enhancing nutritional knowledge among 

school-aged children in Thailand, thereby reducing the risk of chronic noncommunicable 
diseases (NCDs). Thailand has shown an increased likelihood of future obesity among school-
aged children1. We conducted our study with 126 students in grades 4-6 from three schools in 
Pathum Thani Province, Thailand, and exposed them to nutritional knowledge through various 
methods over four weeks. The findings of this study indicate that imparting nutritional knowledge 
to school-age children through various methods can effectively enhance their understanding of 
nutrition. These results align with those of many previous studies that have shown improvements 
in the nutritional knowledge of various methods. Although all previous studies have shown the 
positive effects of increasing nutritional knowledge when pedagogical tools are used, many 
studies, have shown that nutritional status, such as BMI, waist circumference, and percent body 
fat, is affected in two ways: improved nutritional status20 and no change in nutritional status21. 
These results indicate that in addition to increasing nutritional knowledge, other factors may also 
affect nutritional status.  

In this study, three pedagogical tools, board games, booklets, and lectures, were 
compared. The results of the study indicated that the most effective method for increasing 
nutritional knowledge scores was the use of board games, which yielded the highest scores and 
was significantly different (Table 2). Many previous studies have indicated positive impacts on 
various outcomes, particularly nutritional knowledge, resulting from the use of board games22-25. 
This study suggests that board games are appropriate pedagogical tools for school-aged 
children to gain a better understanding of nutrition.  

A strength of our study is that the participants were school-aged children, aged 8-12 
years, from schools located in Pathum Thani Province, Thailand, suggesting that they were 
school-aged children. The results of this study could be applied to other schools in Thailand. A 
limitation of this study is that it was conducted over a short period, and the number of 
participants was lost during the study.  Additionally, this study did not collect information on 
nutritional status, such as weight, percentage of body fat, waist circumference, and BMI, etc. 
This information should be collected in further studies. 
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Conclusion 

This study involved 126 students in grades 4-6, aged 8 - 12, with no significant age 
differences among the groups. The implementation of pedagogical tools led to a noteworthy 
increase in nutritional knowledge scores for all groups, particularly the board game group, where 
a statistically significant difference was observed. These findings underscore the efficacy of 
innovative pedagogical tools, especially board games, in enhancing nutritional knowledge 
among school-age children. 
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