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Abstract

Background This study was conducted to identify the impacts of the healthy plate model workshop on 4th-graders
nutrition knowledge, behaviors, and habits.

Methods The study was conducted from March to June 2023 in the Uskudar district of Istanbul, involving 102
children (50% girls) with a mean age of 10.2+0.45 years. A pretest-intervention-posttest design was used for

the research. Before and after the training, a questionnaire was administered to measure students'demographic
characteristics, physical activity status, adherence to the Mediterranean Diet, frequencies of food group consumption,
and nutritional knowledge.

Results The number of students consuming eggs, legumes, vegetables, fruits, and oilseeds daily increased after
the training (p> 0.05). Increases were observed in daily consumption of meat group and water (p <0.05). While

the proportion of students who consumed whole fruit with skin was 35.3% before the training, this rate increased
to 47.1% after the training (p <0.05). The mean nutritional knowledge score (before: 71.37+11.8; after: 8045+ 1.6,
p<0.05) and the Mediterranean Diet Quality Index (KIDMED) score (before: 4.77 +2.41; after: 550+ 2.45, p < 0.05)
increased significantly after the training. A weak positive correlation was identified between pre-training nutritional
knowledge scores and KIDMED index scores (r=0.19; p=0.045). Furthermore, a negative weak relationship was
observed between post-training nutritional knowledge scores and meal-skipping status (r=-0.231; p=0.019).

Conclusions Structured nutrition education for school-age children can positively impact their nutritional
knowledge and dietary habits.
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Introduction

Adequate and balanced nutrition is essential for main-
taining health throughout all stages of life. The school
age, covering ages 6-12, is the period when children
experience the fastest physical, cognitive, and social
development. This period is characterized by form-
ing lifelong behaviors and is the most suitable time for
acquiring information and establishing habits. It is also
a high-risk period for the development of adult diseases
[1-3]. Consequently, instilling healthy eating habits in
children during school age can help them carry these
habits into later life, prevent nutritional deficiencies, and
ensure optimal growth and development [4-6].

School-age children can achieve a lot in their learn-
ing and are capable of changing their behaviors with the
proper support and resources. Consequently, this period
offers a great opportunity to enhance children’s nutri-
tional behaviors and dietary intake. Particularly schools
provide a unique setting that integrates daily activ-
ity goals with learning and personal development [2,
4, 6]. This is why nutritional education given in schools
is important for children to acquire the knowledge and
skills necessary to make healthy choices [4—6]. School-
based nutrition interventions positively contribute to
children’s nutritional behaviors, attitudes toward food,
nutritional status, anthropometric status, and academic
success. Additionally, these interventions may help
address inadequate and unbalanced nutrition, which in
turn reduces the risk of chronic diseases [1, 2, 4, 6]. Such
education not only affects children’s nutritional behaviors
but also enables them to share their new knowledge with
school staff, families, and peers, thereby fostering behav-
iors that can enhance public health [7, 8].

The educational method is also a crucial factor to con-
sider when delivering nutrition education to school-age
children. This education should address appropriate top-
ics tailored to the age and needs of children. The duration
and frequency of education should also be suitable for
the specific group being taught [9, 10]. The most effective
educational method for school-age children aligns with
real-life scenarios, targets purposeful learning, and pro-
vides hands-on experience through practice [11]. Graph-
ics and plate models included in nutritional guides make
these guides easily understandable. Simple rules embed-
ded in plate models help promote the consumption of
a greater variety of foods and healthier choices; as well
as enhance understanding [12]. The healthy plate model
is a visual guide that illustrates the recommended por-
tions and types of food groups necessary for a healthy,
adequate, and balanced diet, which encourages consum-
ers to adopt healthy eating habits [13]. When successfully
implemented, the plate model reduces dietary energy
intake, ensures a balanced intake of macronutrients, and
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therefore has the potential to promote healthy eating [14,
15].

Accordingly, this study aimed to evaluate primary stu-
dents’ nutritional habits and knowledge, as well as to
assess whether school-based nutrition training led to
changes in their behaviors.

Method

To conduct this study, Ethics Commission Approval
(Number: E-10840098-772.02-17, dated 28.11.2022) was
received from the Istanbul Medipol University Non-
Interventional Clinical Research Ethics Committee.
Additionally, ‘Survey and Research permission’ (Num-
ber: E-59090411-44-73109696, dated 27.03.2023) was
obtained from the Istanbul Provincial Directorate of
National Education. The study was carried out between
March and June 2023. A pretest-intervention-posttest
design was used for the research. A pilot study evaluated
the questionnaire’s suitability, with revisions made to
questions participants found difficult. The Uskudar dis-
trict of Istanbul was selected as the study area. Elemen-
tary schools with fourth-grade students were invited to
participate in the study. Three schools accepted the invi-
tation. Following the determination of student and class
enrollments at these participating schools, invitations
were extended to parents to consider their child’s partici-
pation. The sample size was determined using G*Power
software, employing a power of 95%, an effect size of 0.5
(medium), and a significance level of a=0.05. The study
involved 102 students selected by random sampling
method from eight 4th grade classes, and eight teachers
(School- n:30, School-2 n:40, School-3 n:32). Consent
was received from principals of the schools agreed to
participate. Students who were actively attending school,
had no physical or mental disabilities, no medical con-
ditions requiring clinical care, no food allergies, and no
special dietary programs were included. After explaining
the study’s objectives, duration, and measurement pro-
cedures, written informed consent was obtained from
parents/caregivers and teachers. In addition to parental
consent, children’s willingness was also assessed. Partici-
pation was restricted to children who agreed to take part
in the study and whose parents signed an informed con-
sent form. All methods used in this study were performed
in strict accordance with the Declaration of Helsinki.
Both students and parents were told that the information
they provided would be guaranteed to remain private.

Study design

The study was carried out in three stages. The ‘Ist Sur-
vey’ was administered to participants as a pre-test to
assess their demographic characteristics, dietary habits,
nutritional knowledge, eating behavior, and consumption
of food groups. Additionally, the researcher obtained the
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students’ anthropometric measurements. Furthermore,
the Mediterranean Diet Quality Index (KIDMED) was
utilized in this pre-test to assess participants’ adherence
to the Mediterranean diet. The nutritional knowledge of
the participants was measured using a nutritional knowl-
edge questionnaire developed (see Additional file 1, ques-
tionnaire form) based on the literature [8, 16, 17].

In the second stage, a nutrition training program was
developed based on previous studies and expert opin-
ions [6-8, 16, 17]. For the nutrition training program
and workshop, participants were randomly assigned to
groups of 10. With this training, food groups were taught
to students using the ‘Plate Model by Food Groups,
developed to increase awareness of healthy lifestyles and
to make the concepts easily understandable, as intro-
duced in Turkey Dietary Guidelines-2022 (TUBER-2022)
[3]. The author taught students about the nutrients and
their functions in each food group, as well as the recom-
mended daily amounts, through a 60-minute presenta-
tion using Microsoft PowerPoint. The presentation also
included a description of the food groups recommended
in TUBER-2022 for this age group and their characteris-
tics. Moreover, the plate model method was introduced.
At the end of the presentation, students were given an
activity sheet in the shape of an empty plate and were
asked to draw and color their own healthy plate models.
The plate models prepared by the students were evalu-
ated together in class, and the students received feed-
back. To support the effectiveness of the workshop, five
training brochures were prepared. During the 5 weeks
following the workshop, students were given one bro-
chure each week, and the content was read aloud to the
teacher during the designated lesson time. To ensure
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that students comprehended the training topics, a group
discussion was held in each session using structured
questions. The brochure topics included adequate and
balanced nutrition, water consumption, and the charac-
teristics and roles of the food groups recommended in
TUBER-2022 (milk and dairy products, meat and meat
products, fresh vegetables and fruits, bread, and grains).

In the third stage, a post-test (2nd questionnaire)
was conducted in the sixth week of the study to evalu-
ate whether the education and materials were effective
(Fig. 1). Similar to the pre-test, the post-test measured
students’ eating habits and the frequency of food group
consumption. The KIDMED Index and a nutrition
knowledge test were also included.

Data collection and analysis

The researcher administered the surveys to the stu-
dents through face-to-face interviews. The survey mea-
sured students’ sociodemographic characteristics and
frequency of food group consumption. The survey also
included a nutritional knowledge questionnaire and the
KIDMED index. Anthropometric measurements of the
participants were taken by the researcher.

Evaluation of anthropometric measurements

The researcher took body weight and height measure-
ments of the participants. Body weights (kg) were mea-
sured without shoes using a bioelectrical impedance
analysis (Tanita BC 601) appliance with an accuracy of
100 g. Height measurements were conducted using a
portable height meter (Mesilife-13539) with a sensitiv-
ity of 1 mm, positioned at Frankfort’s horizontal plane,
with participants standing straight and without shoes.

1st Stage > 2nd Stage

5 weeks later
- > 3rd Stage

‘“Ist Survey’ was
administered to the
students.

1. Demographic data

2. Anthropometric
measurements

3. Dietary habits
4. KIDMED index

5. Frequency of food
group consumption

6. Nutritional
knowledge test

Fig. 1

Stages of the study

The Nutrition
Workshop was
conducted over 2
lesson hours.

1. Teaching the ‘Plate
Model by Food
Groups’ through a
presentation.

2. Plate modeling
including each food

group.

3. Drawing and
painting their own
plate models by the
students at the end of
the presentation.

A 5-week brochure
study was
conducted.

1st Week: Adequate
and balanced

nutrition, as well as
water consumption

2nd Week: Milk and
dairy products

3rd Week: Meat and
meat products

4th Week: Fresh
vegetables and fruits

5th Week: Breads and
grains

‘2nd Survey’ was
administered to the
students.

1. Dietary habits
2. KIDMED index

3. Frequency of food
group consumption

4. Nutritional
knowledge test
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Age-and gender-specific Body Mass Index (BMI) and
height percentiles of the students were calculated. The
assessment of these values was done using the growth
charts for Turkish children developed by Neyzi et al. [18].

Evaluation of nutritional characteristics

Before the training, the students were administered a
questionnaire on the frequency of food group consump-
tion, a nutritional knowledge questionnaire, and the KID-
MED index. The dietary habits of the students across 10
different food groups (eggs, dairy, meat, legumes, grains,
vegetables, fruits, oilseeds, sugar and sugary foods, fast
food) were recorded in the questionnaire. The Turkish
version of the Mediterranean Diet Quality Index (KID-
MED), developed by Serra-Majem et al. [19] was used
to determine participants’ adherence to the Mediterra-
nean Diet (MD). The reliability and validity of the Turk-
ish version of KIDMED were assessed by Apaydin Kaya
and Temiz [20]. The nutritional knowledge questionnaire

Table 1 Demographic characteristics and anthropometric
measures of the students

Demographic Boys Girls Total p
characteristics n (%) n (%) n (%)

Gender 51(50.0) 51(50.0) 102(100.0)

Age (years) (X+SD) 10.1+043 103+046 10.2+045
Mother’s Education

Primary School and - 3(5.9) 3(2.9)

below

Secondary and High 14(27.5) 11(21.6) 25(24.6) 0.186
School

Bachelor’s and above 37(72.5) 37(72.5) 74(72.5)

Father’s Education

Primary School and - 1(2.0) 1(1.0)

below

Secondary and High 5(9.8) 4(7.8) 9(8.8) 0.574
School

Bachelor’s and above 46(90.2) 46(90.2) 92(90.2)

Having a Disease (Yes) 8(15.7) 15(24.9) 23(22.5) 0.097
Number of People Liv- 45+094 4410 45+098 0623
ing in the Household

(X+SD)

Anthropometric Measures

Height (cm) (X£SD) 1442+57 1435+6.1 1439+£59 0.551
Body Weight (kg) (X+SD) 35.8+8.1 36.1+77 360+79 0856
BMI (kg/mz) (X+SD) 17.0+3.0 174+32 172+3.1 0,542
BMI Classification

Underweight 11(21.6) 10(19.6) 21(20.6)

Normal Weight 33(64.7) 35(68.6) 68(66.7) 0912
Overweight/Obese 7(13.7) 6(11.8) 13(12.7)

Height Percentile Clas-

sification by Age

Stunting 3(5.9) 10(19.6) 13(12.7)

Normal 42(82.4) 38(74.5) 80(78.5) 0.074
Tall 6(11.7) 3(5.9) 9(8.8)

X: mean, SD: standard deviation
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was prepared by the researcher based on the literature.
The questionnaire consisted of 10 multiple-choice ques-
tions (4 choices each) and 20 matching questions related
to food-food groups. The nutrition knowledge test can
be scored between 0 and 100. Each correct answer to
the multiple-choice questions was scored 6 points, while
each correct match in the matching questions was scored
2 points. No scores were given for incorrect answers.

Furthermore, the students’ physical activity levels were
assessed, taking into account the World Health Orga-
nization (WHO) recommendation of 60 min of moder-
ate-intensity physical activity per day for children and
adolescents [21].

Statistical analysis of the data

To control whether the data were normally distributed,
Kolmogorov-Smirnov and Shapiro-Wilk normality tests
were conducted. For categorical data analysis, the Chi-
square test was conducted on independent groups. The
Fisher’s Exact test was performed when more than 20%
of the cells had expected frequencies less than 5. For
comparisons of two independent groups, normally dis-
tributed variables were analyzed using the independent
samples t-test. Descriptive statistics were reported as
mean (X), standard deviation (SD), sample size (n), and
percentage (%) values. McNemar’s test was used for
dependent data with two groups, while the Marginal
Homogeneity test was conducted for dependent data
with more than two groups. Descriptive statistics were
reported as frequencies and percentages. Linear relation-
ships between two continuous variables that were nor-
mally distributed were tested using Pearson correlation,
while variables that did not meet normal distribution cri-
teria were tested using Spearman correlation. A correla-
tion coefficient of 0.00-0.29 is interpreted as indicating a
weak relationship between variables; 0.30—0.64 as a mod-
erate relationship; 0.65—0.84 as a strong relationship; and
0.85-1.00 as a very strong relationship [22]. The statistical
significance level was set at 0.05. Statistical analyses were
conducted using SPSS version 18.

Results
The study involved a total of 102 students, 51 (%50) girls
and 51 (%50) boys, with a mean age of 10.2+0.45 years.
The demographic characteristics and anthropometric
measures of the students are given in Table 1. The mean
height was 143.9+5.9 cm, the mean body weight was
36.0+7.9 kg, and the mean BMI was 17.2+3.1 kg/m®.
No gender-related significant differences were observed
in the anthropometric measurements of the students
(p>0.05).

Table 2 presents the students’ nutritional habits, fre-
quencies of food group consumption, and the observed
changes before and after the training. Before the
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Table 2 Pre- and Post-training Nutritional habits, Frequencies
of Food Group Consumption, and physical activity status of the
students
Nutritional Habits

Pre-Training Post-Train- p

n (%) ing

n (%)
Number of Main Meal
1-2 19(18.6) 20(19.6)
3 60(58.9) 50(49.0) 0473
>4 23(22.5) 32(314)
Number of Snacks
None 5(4.9) 4(3.9)
1-2 48(47.0) 51(50.0) 0.885
>3 49(48.1) 47(46.1)
Meal Skipping
Yes 59(57.8) 54(52.9) 0.074
No 43(42.2) 48(47.1)
Having a Regular Breakfast
Yes 93(91.2) 96(94.1) 0.581
No 9(8.8) 6(5.9)
Fruit Consumption
Whole Fruit with Skin 13(12.7) 36(35.3)
Whole Fruit without Skin 48(47.1) 52(51.0) 0.232
Fruit Juice 41(40.2) 14(13.7)
Eating Speed
Slow 16(15.7) 11(10.8)
Moderate 71(69.6) 73(71.6) 0.157
Fast 15(14.7) 18(17.6)
Food Group Consumptions
Eggs 29 (284) 30(29.4) 0.234
Dairy Group 48(47.1) 46(45.1) 0.832
Meat Group 10(9.8) 17(16.7) 0.046*
Legumes 10(9.8) 12(11.8) 0.064
Grain Group 34(33.3) 33(324) 0.641
Vegetables 30(29.4) 39(38.2) 0.592
Fruits 60(58.8) 67(65.7) 0.212
Oil Seeds 25(24.5) 34(33.3) 0.532
Sugar and Sugary Foods 27(26.5) 27(26.5) 0.904
Fast Food 1(1.0) 3(2.9) 0.631
Water Consumption 8.5+43 92+37 0.013*
(glasses/24 h)
Regular Physical Activity
Yes 54(52.9) 59(57.8) 0.227
No 48(47.1) 43(42.2)

*<0.05

training, 57.8% of the students skipped meals, but this
rate decreased to 52.9% after the training. However, this
decrease was not statistically significant (p>0.05). After
the training, the consumption of fruit juice and whole
fruit without skin decreased, while the consumption of
whole fruit with skin increased. An examination of stu-
dents’ food consumption speed revealed that after the
training, the number of slow eaters decreased, while the
number of moderate and fast eaters increased. How-
ever, the changes observed in food consumption speed
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and fruit consumption were not statistically significant
(p>0.05). The frequency of meat, eggs, legumes, and
oilseeds consumption increased compared to before
the training; however, only the increase in meat con-
sumption was statistically significant (p=0.046). Before
the training, 29.4% of students consumed vegetables
daily, and 58.8% consumed fruits daily. After the train-
ing, these rates increased to 38.2% and 65.7%, respec-
tively. However, this increase was not statistically
significant (p >0.05). Regarding daily water consumption,
the students’ mean daily intake increased from 8.5+4.3
glasses/24 h before the training to 9.2+ 3.7 glasses/24 h
after the training. The increase in the students’ daily
water consumption after the training was statistically
significant (p=0.013). Before the training, 52.9% of the
students engaged in regular physical activity. This rate
increased to 57.8% after the training, but the difference
was not statistically significant (p > 0.05).

Students’ nutritional knowledge and KIDMED scores
are presented in Table 3. Students’ pre- and post-train-
ing nutritional knowledge scores were 71.37+11.8 and
80.45+1.6, respectively. Furthermore, students’ pre-
and post-training KIDMED scores were 4.77 +2.41 and
5.50+2.45, respectively. The differences in the pre- and
post-training nutritional knowledge and KIDMED scores
were found to be statistically significant (p <0.05). Before
the training, 11.8% (n=12) of the students were in the
high KIDMED score category. This percentage increased
to 19.6% after the training. Moreover, the number of stu-
dents in the low and moderate KIDMED score categories
decreased after the training. The difference between pre-
and post-training KIDMED categories was statistically
significant (p <0.05).

Table 4 presents the relationships between students’
pre- and post-training nutritional knowledge scores,
KIDMED scores, number of meals, and meal-skipping
status. A positive weak correlation was observed between
the pre-training nutritional knowledge scores and KID-
MED scores (r=0.19; p=0.045). Furthermore, a negative
weak linear relationship was identified between the post-
training nutritional knowledge scores and meal-skipping
status (r=0.231; p=0.019).

Discussion

This study explored the impact of the workshop about
the healthy plate model on the nutritional habits,
dietary behaviors, and nutritional knowledge of school-
age children aged 9-11 years. The findings showed that
school-based healthy nutrition training and workshops
can positively impact meal intake, meal skipping status,
nutritional knowledge, KIDMED scores, eating speed,
regular physical activity, and the consumption of eggs,
meat, vegetables, fruits, grains, legumes, and oilseeds.
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Table 3 Students'pre- and Post-training Nutritional Knowledge and KIDMED scores
Categories n X SD t df p'
Nutritional Knowledge Score Pre-Training 102 71.37 11.8 8.00 11.45 0.000*
Post-Training 102 80.45 1.6
KIDMED Score Pre-Training 102 477 241 348 2.12 0.001*
Post-Training 102 5.50 245
KIDMED Score Groups
Low Moderate High p?
Training Status Pre-Training 25(24.5%) 65(63.7%) 12(11.8%) 0.035%
Post-Training 19(18.6%) 63(71.8%) 20(19.6%)

sd: standard deviation, df: degrees of freedom, p1: Dependent samples t-test, p,: Marginal Homogeneity Test, *p <0.05

Table 4 Relationships between students' pre- and post-training
nutritional knowledge scores, mean kidmed scores, number of
meals, and meal skipping status

Variables p Pearson

Pre-Training

Nutritional Knowledge Score  KIDMED Score 0.045* 0.199
Number of Meals 0439 0078
Meal Skipping Status  0.962  0.005

Post-Training

Nutritional Knowledge Score  KIDMED Score 0464 0073
Number of Meals 0.743  -0.033
Meal Skipping Status  0.019* 0.231

*»<0.05

Many countries worldwide place importance on nutri-
tion and health education for children. To this end, the
World Health Organization developed and recom-
mended the “Nutrition-Friendly Schools Initiative” pro-
gram [23]. Recently, many countries have implemented
various nutrition education interventions for children,
and studies have explored the impact of such interven-
tions on children’s nutritional knowledge and habits [1,
5, 8, 24, 25]. For instance, Ying et al. conducted a 2-year
nutrition and health education program for 8-10-year-
old children in China. The authors reported that the
intervention group showed increased nutritional knowl-
edge scores and higher breakfast frequency, as well as
significant changes in the intake of some food groups,
including meat, eggs, milk, and vegetables, after two
years [26]. In the Philippines, school children aged 7-9
years and their mothers/caregivers were provided with
lunch and nutrition education. Following the train-
ing, children’s sugar consumption decreased, while
their consumption of vegetables and milk increased [1].
In a systematic review examining the effectiveness of
school-based nutrition interventions in the League of
Arab States, it was found that such programs had a sig-
nificant positive impact on students’ nutrition knowl-
edge, self-efficacy, breakfast habits, fruit and vegetable
consumption, and reduced dessert consumption [27]. In
our study, we determined that the number of students
consuming eggs, legumes, vegetables, fruits, and oilseeds
every day increased after the training. However, in some

studies examining school-based nutrition interventions,
changes in students’ food consumption frequencies and
habits were not statistically significant [28—-31]. School-
based nutrition education programs vary widely in terms
of their target populations and educational methodolo-
gies. However, each program offers unique advantages
that can enhance participants’ nutritional knowledge and
influence dietary choices. Our research endeavored to
integrate practical components (e.g., brochures, coloring
activities) into the theoretical framework. Through this
strategy, we sought to render nutrition education more
pertinent, pleasurable, interactive, and participatory for
students. This methodological choice has the potential
to augment the probability of students transferring their
acquired knowledge to real-world contexts and exerting
a more substantial influence on their dietary habits and
food choices. The differences between these reports may
be explained by factors such as participants’ dietary hab-
its, culture, socio-economic status, parental or caregiver
characteristics, and the methods used to assess food con-
sumption frequencies.

It has been reported that school-based nutrition educa-
tion can positively impact the amount and frequency of
vegetable and fruit consumption among school-age chil-
dren [32, 33]. For instance, Ili¢ et al. reported a significant
increase in children’s consumption of fruits and veg-
etables served at school compared to the control group
(before: 4.19+1.12; after: 4.29+0.83, p=0.018), after a
three-year nutrition intervention for school children
aged 7-10 years in Croatia [34]. Daas et al. implemented
a 20-month multicomponent school-based nutrition
education program in Norway and reported that after
nutrition education, the intervention group consumed an
average of 1.5 times (95% CI: 0.7 to 2.3) more fruits and
1.1 times (95% CI: 0.0 to 2.1) more vegetables per week
compared to the control group [35]. Contrarily, some
studies reported no significant changes in the consump-
tion of fruits and vegetables following nutrition educa-
tion provided to school-age children [30, 36]. In our
study, 29.4% of the students consumed vegetables daily
before the nutrition education, and this rate increased to
38.2% after the education. Similarly, while 58.8% of the
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students consumed fruit daily before the training, our
findings show that this rate increased to 65.7% after the
intervention. The conflicting findings reported in these
studies may be attributed to differences in the content
and method of school-based education, the expertise of
educators, the educational plan, the duration of the inter-
vention, the age of participants, and the methods used to
assess vegetable and fruit consumption.

The Mediterranean diet, a healthy eating model, is
based on a high intake of low-glycemic index carbohy-
drates, unsaturated fats, fruits, and vegetables while rec-
ommending a lower intake of meat and dairy products
[37, 38]. Kendel Jovanovi'c et al. conducted a study with
school children aged 10-12 years in Croatia and found
that the mean pre-training KIDMED index scores were
6.77+2.15 in the intervention group and 7.90+£1.90 in
the control group. Both groups were found to be mod-
erately adherent to the Mediterranean diet. The authors
reported that the proportion of children highly adherent
to the Mediterranean diet was doubled after the training
[38]. Similarly, in a study conducted in Italy, improve-
ments were observed in students’ adherence to the Medi-
terranean diet (high adherence: from 24.4 to 43.3%; low
adherence: from 15.0 to 3.9%, p<0.05) [39]. Consistent
with this, we observed an increase in students’ mean
KIDMED scores from 4.77 +2.41 before the training to
5.50+2.45 after the training (Table 3). Furthermore, while
11.8% of the students were in the high KIDMED index
score group before training, this proportion increased
to 19.6% after the training. Moreover, a weak positive
linear correlation was identified between students’ pre-
training nutritional knowledge scores and their KIDMED
scores. The high adherence to the Mediterranean diet
(MD) among students with strong nutritional knowledge
is consistent with studies reporting that nutrition educa-
tion is effective in enhancing knowledge and promoting
healthier eating [40, 41].

Another variable examined was the impact of nutri-
tion education on students’ nutritional knowledge. It is
known that there is a strong correlation between nutri-
tional knowledge and adherence to healthy dietary prac-
tices. Nutrition education significantly shapes children’s
knowledge, attitudes, and food choices in a positive way.
There is evidence that school-based nutrition and health
education can effectively improve nutrition knowledge
and promote healthy eating behaviors in children [24,
42]. Yurni et al. examined the impact of nutrition educa-
tion on 52 5th-graders and reported that the percentage
of students with poor nutritional knowledge, which was
5.8% before the training, was reduced to zero, indicating
that no students had poor nutritional knowledge after the
training. Additionally, the percentage of students with
high nutritional knowledge increased from 44.2 to 51.9%
after the training [43]. Recent studies have reported
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that various nutrition education interventions provided
to school-age children have increased their nutritional
knowledge [1, 26, 33]. On the contrary, some studies
reported that school-based nutrition education has a
low impact on nutritional knowledge [7]. In our study,
students’ nutritional knowledge scores increased from
71.37+11.8 to 80.45+1.6 after the training (Table 3).
Additionally, a negative weak correlation was observed
between students’ post-training nutritional knowledge
scores and meal-skipping status. For nutrition training
to have a strong impact on children’s nutritional knowl-
edge and meal skipping, continuity of education may be
necessary. Furthermore, it should be noted that a child’s
dietary habits are shaped not only by their nutritional
knowledge but also by the nutritional patterns of their
family.

The study’s strength lies in its comprehensive approach
to nutrition education, combining theoretical knowledge
with practical, engaging activities. A qualified dietitian’s
involvement guaranteed the delivery of accurate and up-
to-date nutritional information. Limitations such as the
small sample size, brief study period, and new question-
naire may restrict the applicability of the results and pre-
vent a complete evaluation of long-term impacts.

In conclusion, it was determined that practical, sus-
tainable nutrition training designed to meet the needs
of school-age children positively affected their nutri-
tional knowledge, adherence to the MD, and dietary
habits. Previous research on nutrition interventions has
confirmed that the school environment is an extremely
important space for changing and improving children’s
eating habits. It is crucial to integrate nutrition educa-
tion into the school curriculum and incorporate the con-
cept of adequate and balanced nutrition into children’s
education to ensure optimal growth and development,
as well as to instill lifelong healthy eating habits. While
school-based nutrition education can enhance children’s
nutritional knowledge, this alone does not always lead to
healthy dietary behaviors. This fact highlights the need
to explore intervention models tailored to the develop-
mental stage of school-age children and that can promote
lasting behavioral changes. Repeating intervention stud-
ies with larger samples and conducting long-term follow-
ups may provide a more comprehensive understanding of
this topic.
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