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Abstract 
Nutritional problems among school-aged children negatively affect both 
physical growth and academic achievement. In Indonesia, approximately 
41% of children attend school while hungry, and only 10% habitually 
consume a nutritionally balanced breakfast. This study aimed to analyze 
the effect of the “Free Nutritious Meal” (Makan Bergizi Gratis, MBG) 
program on concentration levels among elementary school students. A 
quasi-experimental design with pre-test and post-test assessments and a 
control group was applied. The study was conducted in Banda Aceh, with 
SD Negeri 50 serving as the intervention group and SD Negeri 20 as the 
control group. A total of 83 students in the intervention group received 
free nutritious meals, while 83 students comprised the control group. The 
study was carried out from April to June 2025. Concentration levels were 
measured using the Grid Concentration Test, a simple psychological tool 
to assess focus and attention. Data analysis included descriptive statistics 
to present respondent characteristics and concentration distribution, and 
Chi-Square tests to compare within-group and between-group changes. 
Results demonstrated a significant improvement in concentration among 
students in the intervention group between baseline and endline (p = 
0.020), whereas no significant change was observed in the control group 
(p = 0.328). The MBG program effectively enhanced student 
concentration. Strengthening program quality and providing nutrition 
education to families are recommended to support healthy eating habits 
and maximize the program’s impact on children’s cognitive function. 

Keywords: Concentration levels, free nutritious meals, program MBG, 
nutritional intervention, school nutrition program 

 
Abstrak 
Masalah gizi pada anak usia sekolah berdampak negatif terhadap 
pertumbuhan fisik maupun prestasi akademik. 41% anak Indonesia 
bersekolah dalam kondisi lapar, hanya 10% yang terbiasa sarapan dengan 
gizi seimbang. Penelitian ini bertujuan menganalisis pengaruh Program 
Makan Bergizi Gratis terhadap tingkat konsentrasi siswa sekolah dasar. 
Desain penelitian menggunakan quasi-eksperimen dengan rancangan pre-
test dan post-test serta kelompok kontrol. Lokasi penelitian adalah SD Negeri 
50 (kelompok intervensi) dan SD Negeri 20 (kelompok kontrol) di Banda 
Aceh. Penelitian ini terdiri atas 83 siswa kelompok intervensi yang menerima 
makanan bergizi gratis dan 83 siswa kelompok kontrol. Penelitian 
dilaksanakan pada April–Juni 2025. Tingkat konsentrasi diukur 
menggunakan Grid Concentration Test, yaitu metode psikologis sederhana 
menilai kemampuan fokus. Analisis data meliputi statistik deskriptif untuk 
menggambarkan karakteristik responden dan distribusi konsentrasi, serta uji 
Chi-Square untuk membandingkan perubahan dalam kelompok maupun 
antar kelompok. Hasil penelitian menunjukkan adanya peningkatan 
signifikan pada konsentrasi siswa kelompok intervensi antara baseline dan 
endline (p = 0,020), yang menandakan program memiliki dampak positif. 
Sebaliknya, kelompok kontrol tidak menunjukkan perubahan signifikan (p = 
0,328). Program Makan Bergizi Gratis mampu meningkatkan konsentrasi 
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siswa. Peningkatan kualitas program serta edukasi gizi kepada keluarga 
diperlukan untuk mendukung pola makan sehat dan memaksimalkan 
dampak terhadap fungsi konsentrasi anak. 

Kata Kunci: Anak sekolah, intervensi gizi, makan bergizi gratis, program 
gizi sekolah, tingkat konsenterasi 

Introduction 

Education serves as a crucial foundation for 
shaping the future quality of human resources. 
The success of education is not solely 
determined by the quality of the curriculum or 
adequate facilities but also by the quality of the 
human resources involved (Sholihah, 2018). To 
support an optimal learning process, students 
must be in good physical and mental condition 
(Harmini, 2017).  One of the factors that 
influence students' physical readiness for 
learning in school is the regular consumption of 
food (Firdaus et al., 2023). Norasyidah et al. 
(2024) found that students who regularly 
consume food (especially breakfast) before 
school each day tend to perform better in the 
classroom. 

Nutritional status is an important 
indicator of the balance between nutrient intake 
and the body’s need to function properly 
(Rokhmah et al., 2022). In elementary school-
aged children, good nutritional status 
significantly influences cognitive development 
including thinking ability, memory, and 
concentration (Rohim et al., 2024). One of the 
factors contributing to poor nutritional status is 
irregular eating habits, particularly the frequent 
omission of breakfast. This is a dominant factor 
contributing to nutritional problems, such as 
underweight, stunting, and anemia (FAO et al., 
2020). 

Skipping breakfast consistently prevents 
the body from meeting its diverse nutritional 
needs, particularly for the synthesis of 
hemoglobin (Spence, 2017). In addition, children 
who skip breakfast tend to compensate by 
consuming unhealthy foods high in sugar and fat 
(Kelishadi et al., 2017).  Children experiencing 
nutritional issues, such as anemia or 
micronutrient deficiencies (iron, iodine, and 
zinc), are at greater risk of having decreased 
concentration, fatigue, and difficulty in 
understanding lessons(Bassuoni et al., 2021).  

According to a report by  FAO (2022) 
approximately 179 million school-aged children 
attend school hungry, an increase of 35 million 
compared to pre-COVID-19 pandemic levels. 

Elementary and junior high school children 
accounted for approximately 71% of the 
increase. Data from Indonesia’s Basic Health 
Research (2018) reported that 41% of school-
aged children went to school hunger (Kemenkes 
RI, 2018).  Kang et al. (2020) found that 21,8% 
of Indonesian children skip breakfast. Only 
approximately 10% of children consume a 
nutritionally balanced breakfast, 25% eat meals 
consisting solely of carbohydrates, and 50% eat 
a single-food meal. Eating breakfast before 
school is crucial because hunger can disrupt 
concentration and impair learning ability in the 
classroom (Hazizah et al., 2024).  

Children aged 5–12 years are in the 
second phase of growth. Nutritional deficiencies 
during this phase may result in a failure to 
achieve catch-up growth (Aiga et al., 2019; 
Cameron & Schel, 2021). School-age children are 
also seen as agents of change for healthy living, 
including good nutritional practices (Ibrahim et 
al., 2023). Ensuring proper nutrition for school-
aged children is vital for achieving global 
developmental goals and reducing the future 
burden of non-communicable diseases (Williams 
& Suchdev, 2017).  Instilling balanced nutritional 
practices in children at this age is essential to 
help shape positive attitudes, behaviors, and 
knowledge that support good health and 
nutritional status in the future (Bennett et al., 
2015).  

In 2025, the Government of Indonesia 
began designing and gradually implementing the 
Free Nutritious Meal Program (Makan Bergizi 
Gratis, MBG). This program aims to increase the 
availability of and access to balanced and 
nutritious food, while creating an environment 
that supports the adoption of healthier dietary 
habits. School-aged children are one of the target 
groups of this program (BGN, 2025). Good 
access to food supports both the quality and 
quantity of dietary practices, ultimately 
impacting an individual’s adequacy of energy 
and nutrient intake (Weerasekara et al., 2020; 
Wirawan & Rahmawati, 2016).    

Access to food refers to the ability of 
individuals or groups to obtain sufficient, 
nutritious, safe, and affordable food to meet the 
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body’s nutritional needs sustainably. Food 
access is influenced by several factors, including 
individual and family characteristics, the 
physical environment, the social and cultural 
environment, and economic conditions  
(Kementan, 2019). 

Studies conducted in Finland have shown 
that school-based nutritious meal programs 
promote healthy eating habits and physical 
activity, positively influence children's behavior, 
and reduce absenteeism (Cuciureanu 2017). An 
adequate intake of nutritious and balanced food 
has a positive impact on students’ academic 
performance and improves school outcomes. 
Children with better physical fitness tend to 
achieve higher academic scores. Those who 
consume healthy and balanced meals also tend 
to maintain a better focus in class (Hautamaa & 
Hiljanen, 2017; Tilles-Tirkkonen et al., 2011). In 
Indonesia, no study has specifically examined 
the effect of free nutritious meals on students’ 
concentration levels. 

Based on this background, this study aims 
to examine the extent to which the free 
nutritious meal program (Makan Bergizi Gratis, 
MBG) in schools affects the concentration levels 
of elementary school students. The findings of 
this research are expected to provide valuable 
input for policymakers and program 
implementers in designing more effective 
nutritional interventions to support the 
achievement of program goals. 

 
 

Methods 

Study Design, Location and Timing. 
This study employed a quasi-experimental pre-
post design with a control group consisting of 
elementary schools that received the nutritious 
meal program (intervention group) and those 
that had not yet received the program (control 
group). The selected research sites were 50 
Banda Aceh public elementary schools 
(intervention group) and 20 Banda Aceh public 
elementary schools (control group). In this 
study, the intervention was provided by the 
Indonesian government through a nutrition 
service delivery unit. The researcher monitored 
and supervised the entire process from food 
preparation to distribution. 

The research sites were selected based on 
the following criteria: 1) socioeconomic 

variation, 2) similarity in school accreditation 
between the intervention and control groups, 
and 3) geographical proximity. 

This study was designed to observe the 
short-term effects of the intervention over a 
period of two months, from April to June 2025. 
The study was approved by the Ethics 
Committee of the Aceh Health Polytechnic, 
Ministry of Health (approval number 
DP.04.03/12.7/094/2025). 

 

Sample 

The total sample in this study comprised 166 
students, with 83 in the intervention group and 
83 in the control group. The inclusion criteria for 
participants were as follows: good health with 
no history of diseases that could interfere with 
nutrient absorption, ability to read, and 
provision of written consent (informed consent) 
from a parent or guardian. The exclusion criteria 
were student attendance of less than 80% and 
students who transferred to another school 
during the study period. 

 

Type and Data Collection Method. 

In this study, the level of student concentration 
was measured using a Grid Concentration Test. 
This test was designed to assess a child’s ability 
to focus and maintain attention over a short 
period of time. During the test, each participant 
was asked to find and mark sequential numbers 
randomly scattered within a grid within a time 
limit of one minute. The number of correctly 
identified and marked numbers was recorded as 
a concentration score. The Grid Concentration 
Test was chosen for this study because it is a 
simple psychological test method, easy to 
understand, and can be administered in a short 
time to elementary school children. The test 
does not require special equipment or advanced 
technical skills, making it practical to implement 
in a school setting with a large number of 
participants.  

Based on the number of figures identified, 
concentration levels are categorized into four 
tiers: < 5, very low concentration; 6–10, low 
concentration; 11–15, moderate concentration; 
and 16–20, good concentration. This test is 
considered effective in providing an objective 
overview of children's concentration abilities, 
which are closely related to their academic 
performance in the school environment. 
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Data on family characteristics were also 

collected to provide a general overview of the 
respondents. These data included gender, 
amount of daily allowance, mother’s education 
and occupation, and family income, and are 
presented in Table 3. 

 
Data Processing and Analysis 
The data obtained were analyzed using both 
descriptive and inferential statistical 
approaches. A descriptive analysis was 
conducted to describe the characteristics of the 
study subjects and the distribution of children's 
concentration levels based on categories (very 
low, low, moderate, and good) within each group 
(intervention and control) before and after the 
intervention. 

An inferential analysis was used to 
evaluate the effect of the intervention program 
on changes in children's concentration levels. 
Before conducting inferential analysis, a 
normality test was performed to assess the 
distribution of the data. The results indicate that 
the data were not normally distributed. 
Therefore, non-parametric tests were 

performed. Consequently, inferential analysis 
was carried out using the chi-square test to 
evaluate differences in the distribution of 
concentration levels, both within groups 
between baseline and endline and between the 
intervention and control groups. A significance 
level was set at p<0,05, with p-values less than 
0,05 considered statistically significant.  

 
Free Nutritional Meal Intervention (Makan 
Bergizi Gratis, MBG) 
The intervention was in the form of a balanced 
nutrition package designed to meet 20-25% of 
the daily energy needs. The amount of nutrients 
provided in this intervention refers to the 
Ministry of Health Regulation Number 28 of 
2019 concerning the Nutritional Adequacy 
Rates. In this study, the intervention was 
provided by the Indonesian government through 
a nutrition fulfillment service unit. Food 
standards in the nutritious meal program 
(breakfast) were adjusted to the balanced 
nutrition guidelines, as shown in Table 1. The 
estimated amounts of nutrients in one portion of 
the menu are listed in Table 2. 

 
Table 1. Food standards for the MBG program for primary school students in grades 1-3 (Kemenkes 

RI 2024). 
Food Group Unit of 

Exchange (SP) 
Food Ingredients URT Gross Weight 

(g) 
Net Weight 
(g) 

Carbohydrate Source 1 Rice ½ cup 50 50 
  Rice 10 tbsp 100 100 
  Potatoes 2 pieces 247 210 
  Dry noodles 1 glass 50 50 
  White bread 3 pieces 70 70 
  Sweet potato 1 piece 159 135 
Animal Protein 1 Egg 1 grain 62 55 
  Chicken meat 1 piece 69 40 
  Beef 1 piece 35 35 
  Fresh fish 1 piece 50 40 
Vegetable Protein 0,25 Tempeh ¼ piece 12,5 12,5 
  Tofu ½ piece 27,5 27,5 
  Oncom ½ piece 10 10 
Vegetable 0,5 Coles ½ bowl 62,5 50 
  Kale - 70 50 
  Mustard - 56 50 
  Carrots - 50 50 
  Long Beans 

Chickpeas Spinach 
- 
- 
- 

67 
50 
70 

50 
50 
50 

  Siamese Pumpkin - 57,5 50 
Fruit 1 Banana 1 fruit 67 50 
  Orange 1 piece 153 110 
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  Watermelon 1 piece 391 180 
  Melon 1 piece 327 190 
  Papaya 1 piece 147 110 
Fat Source 1 Oil 1 tsp 5 5 
  Coconut milk 4 tbsp 40 40 
  Butter 1 tsp 5 5 
 
Table 2. Amount of nutrients in one serving of 

free nutritious meal menu class 1-3 (7-
9 years old) (Kemenkes RI, 2024). 

 
Nutrients 

Amount of nutrients in 1 
serving of free 
nutritious meal, grades 
1-3 (7-9 years old) 

Energy (kcal) 330 - 413 
Protein (gram) 8 - 10 
Fat (gram) 11 - 14 
Carbohydrate (grams) 50 - 63 
Fiber (grams) 5 - 6 
Calcium (mg) 200 - 250 
Iron (mg) 2 - 3 
Vitamin A (RE) 100 - 125 
Vitamin C (mg) 9 - 11 
Folate (mcg) 60 - 75 
Vitamin B12 (mcg) 0,4 - 0,5 

 
 

Result and Discussion 

Family socioeconomic characteristics showed 
significant differences in several variables. In 
terms of pocket money, the control group tended 
to have higher allowances than the intervention 
group, while the proportion of students who did 
not receive any allowances was greater in the 
intervention group.  

Pocket money is associated with children’s 
purchasing power for snacks; the higher the 
allowance, the greater the likelihood of children 

buying food without considering its nutritional 
content (Desi et al., 2018). 

The maternal education level also showed 
significant differences. In both groups, most 
mothers had completed secondary education or 
higher. However, in the control group, a 
proportion of mothers had never attended school, 
whereas this was not observed in the 
intervention group. Maternal education plays an 
important role in nutritional knowledge and 
child-rearing practices (Tampubolon et al., 2024). 

Household incomes also differed 
significantly. The control group tended to have a 
higher income, whereas the intervention group 
was more frequent in the lower-income category. 
Household income influences access to nutritious 
foods, health services, and education  (Novita et 
al. 2024; Rahmatika et al. 2024). In addition, non-
socioeconomic factors, such as sleep duration, 
showed a tendency toward differences, although 
not statistically significant, where lack of sleep 
was more prevalent in the intervention group. 
Insufficient sleep may negatively affect learning 
concentration and children’s cognitive functions 
(Gustiawati & Murwani, 2020; Roficha et al., 
2018). 

The differences observed in several 
socioeconomic characteristics and supporting 
factors represent a limitation of this study as 
they may influence children’s nutritional status 
and concentration independently of the 
intervention provided. 

 
Table 3. Subject characteristics  
Subject Characteristics Intervention group  

n (%) 
Control group  
n (%) 

P* 

Pocket Money    
None 7 (8,4) 1 (1,2) 0,030 
IDR 1,000 - Rp.5,000 36 (43,4) 26 (31,3)  
IDR 6,000 - Rp,10,000 30 (36,1) 44 (53)  
>IDR 10,000 10 (30,1) 12 (14,5  

Mother's Education    
    Not in school 0 (0) 8 (9,6) 0,046 
    Elementary school  1 (1,2) 0 (0,0)  
    Junior high school      9 (10,8) 8 (9,6)  
    Senior high school  28 (33,7) 22 (26,5)  
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    Diploma/graduate 45 (54,2) 45 (54,2)  
Mother's occupation    
   Not working/ Housewife 46 (55,4) 48 (57,8) 0,212 
   Employee (Public/Private) 21 (25,3) 23 (27,7)  
   Self employed /entrepreneur 7 (8,4) 9 (10,8)  
   Farmer, Fisherman, Laborer 0 (0,0) 1 (1,2)  
  Others 9 (10,8) 2 (2,4)  

Household Income    
< IDR 1,900,000 24 (28,9) 13 (15,7) 0,020 
IDR 1,900,00 - 3,500,000 25 (30,1) 19 (22,9)  
> IDR 3,500,000 34 (41,0) 51 (61,4)  

Sleep Duration    
Lack of Sleep 51 (61,5) 41 (49,4) 0,126 
Sufficient 29 (34,9) 41 (49,4) 
Excessive 3 (3,6) 1 (1,2) 

    *Significant (p<0,05) 

Table 4. The impact of a free nutritious meal program on elementary school students' concentration   
levels 

Concentration Levels 
Intervention Group 
n (%) 

Pa* 
Control Group 
n (%) 

Pa* Pb* 

Baseline    0,328 0,014 
     Very Low 36 (43,4) 0,020 43 (51,8)   
      Low 46 (55,4)  32 (38,6)   
     Moderate  1 (1,2%)  8 (9,6)   
     Good 0(0)  0(0)   
Endline     0,312 
      Very low 23(27,7)  28 (33,7)   
      Low 52(62,7)  43(51,8)   
      Moderate   8 (9,6)  10 (12,0)   
      Good 0(0)  2(1,2)   

aComparison in each intervention and control group (Baseline and Endline) 
bComparison between intervention and control groups 
*Significant (p<0,05) 

 
The analysis results presented in Table 4 

indicate a significant improvement in 
concentration levels among the intervention group 
following the implementation of the free nutritious 
meal program (FNMP), At baseline, the majority of 
students in the intervention group were 
categorized as having "Very Low" (43,4%) and 
"Low" (55,4%) levels of concentration, with only 
1,2% classified as having "Moderate" 
concentration and none reaching the "Good" 
category. After the intervention (endline), the 
proportion of students in the "Very Low" category 
decreased to 27,7%, while the proportion in the 
"Moderate" category increased to 9,6%. This 
change was statistically significant, indicating that 
the nutritional meal program had a positive impact 
on improving students’ concentration levels. There 
was an effect size difference that was 
approximately 4,8% higher in the intervention 

group than in the control group, indicating that the 
program made a substantial contribution to the 
improvement of concentration levels. 

In contrast, the control group showed no 
significant changes in concentration levels 
between the baseline and endline measurements. 
The distribution of students across concentration 
categories remained relatively stable, with a slight 
decrease in the "Very Low" category from 51,8% 
to 33,7%, and a marginal increase in the 
"Moderate" category from 9,6% to 12,0%. These 
findings suggest that in the absence of a nutritious 
meal intervention, there was no meaningful 
improvement in students’ concentration levels. 

Interestingly, at the initial measurement 
(baseline), a significant difference was observed 
between the intervention and control groups, 
indicating that the two groups were not entirely 
equivalent. However, after the intervention 
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(endline), this difference became statistically 
insignificant, suggesting that the intervention 
group had achieved concentration levels 
comparable to those of the control group. 
According to Souza (2023), breakfast plays an 
important role in providing the energy and 
nutrients needed by the body after overnight 
fasting, thereby supporting metabolism, 
nutritional status, and children’s cognitive 
functions. An ideal breakfast should contribute 
20–35% of daily energy requirements and consist 
of three food groups: milk and dairy products, 
whole grains, and fresh fruits or unsweetened 
fruit juices. 

Concentration levels in individuals are 
influenced by a range of multidimensional factors 
including physiological, psychological, and 
environmental factors (Haslianti, 2019; Riinawati, 
2021).  Nutritional status is a fundamental factor 
affecting cognitive development, including the 
ability to concentrate, which directly affects 
academic achievement (Acharya et al., 2019). 
Adequate and balanced intake of essential 
nutrients, such as iron, iodine, and omega-3 fatty 
acids, plays a key role in the development of brain 
function, particularly in areas related to attention 
and working memory (Roberts et al., 2022). 

 Malnutrition in children can lead to reduced 
attention span, increased fatigue, and decreased 
performance in school activities  (Hardinsyah and 
Aries 2016). Daily dietary patterns, especially 
breakfast habits, significantly contribute to the 
concentration capacity. A steady supply of energy 
and glucose from breakfast helps maintain mental 
alertness. This is supported by meta-analytical 
findings that show a positive relationship between 
breakfast consumption and cognitive performance 
in children. Iron is essential for the development of 
neurological pathways that influence brain 
function. Iron deficiency or iron deficiency anemia 
can negatively affect intelligence and overall 
cognitive development, especially in early 
childhood (McCann et al., 2020). 

Therefore, it is essential to focus on optimal 
nutritional intake and healthy dietary habits, 
which can be effectively reinforced through 
school-based interventions such as free nutritious 
meal programs (FNMP). Mostert ( 2021) reported 
that school meal programs can enhance cognitive 
abilities by reducing vulnerability to illness. 
Additionally, they can improve children’s health 
and reduce the risk of school absenteeism (Nida & 
Sari 2023). 

Concentration is also affected by sleep 
duration and quality. Poor sleep patterns can lead 
to attention deficits, slower cognitive responses, 
and impaired short-term memory (Khan and Al-
Jahdali, 2023). During sleep, individuals undergo 
three stages of non-rapid eye movement (NREM) 
and one stage of rapid eye movement (REM). Sleep 
deprivation during REM stages significantly 
disrupts neuronal activation, which is critical for 
threat assessment and response to stimuli.  A lack 
of NREM sleep may impair the normal release of 
specific neurotransmitters, affecting the ability of 
the brain to restore itself and diminish cognitive 
performance (Eugene & Masiak, 2015). 

The physical environment also plays a role 
in influencing concentration. High noise levels, 
poor lighting, uncomfortable temperatures, and 
cluttered or cramped classroom spaces can 
become distractions that reduce cognitive 
efficiency, thereby impairing concentration and 
productivity (Widati al., 2019; Widati, 2018).   

Psychological factors are equally important 
in determining one’s ability to concentrate because 
emotional and mental states significantly influence 
attentional focus. Children experiencing stress, 
anxiety, or low motivation are more likely to have 
poor concentration (Fisak et al., 2023). Emotional 
discomfort, such as fear, pressure from the 
learning environment, or social conflict at school, 
can destabilize a child’s mental state, making it 
difficult to absorb and process information 
(Anderson et al., 2025). Furthermore, 
psychological disorders, such as Attention Deficit 
Hyperactivity Disorder (ADHD), are closely linked 
to difficulties in maintaining sustained 
concentration. Therefore, efforts to improve 
concentration should not only focus on physical or 
nutritional aspects, but also address the overall 
psychological well-being of children (Wahidah, 
2018). 

 
 

Conclusion 

The Free Nutritious Meal Program (FNMP) 
contributes to the improvement in students’ 
concentration levels. However, enhancing the 
quality of the program and providing nutrition 
education to families are essential to supporting 
healthy eating habits at home, thereby 
maximizing the program’s impact on children’s 
concentration. Moreover, regular monitoring 
and evaluation of both meal quality and changes 
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in children's concentration behavior are crucial 
for the development of a sustainable and 
effective program. 

This study had several strengths. 
Methodologically, it employed a rigorous design 
using a pretest and posttest approach with a 
control group. This design enabled researchers 
to objectively compare changes before and after 
the intervention while controlling for external 
factors that might influence the outcomes. The 
presence of the control group strengthened the 
internal validity of the study, thereby increasing 
the reliability of the findings. 

However, this study had certain 
limitations. The relatively short duration of the 
intervention highlighted the need for further 
research to examine its long-term effects. In 
addition, the imbalance in baseline 
characteristics between the groups could have 
increased the risk of bias in this study. This 
study is novel in that it examines the free 
nutritious meal program (FNMP), which is still 
relatively new in its implementation, and 
scientific evidence regarding its impact remains 
very limited. This study provides important 
preliminary data on the program effectiveness. 
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