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ABSTRACT

BACKGROUND/OBJECTIVES: To encourage schools to transform school meal programs to be
more educational, it is necessary to evaluate the related environment using a whole school
approach. We developed a school food culture evaluation tool to quantitatively evaluate
school food culture in Gyeonggi Province, Korea.

SUBJECTS/METHODS: Based on a literature review, a school food culture evaluation system
consisting of areas, subareas, indicators, and questions (scored on a 5-point scale) was
constructed. The validity of the tool was reviewed using focus group interviews, the Delphi
technique, and a preliminary survey. Subsequently, evaluation tool was applied to elementary,
middle, and high schools in Gyeonggi Province. Data from 115 schools were used for the final
analysis. This included 64 elementary schools, 29 middle schools, and 22 high schools. At least
one respondent from each group—school administrators, teachers, and nutrition teachers (or
dietitians)—participated. The results were compared at the school level.

RESULTS: The evaluation tool consisted of 66 questions in 5 areas (institutional environment,
physical environment, educational environment, educational governance, and school meal
quality). The total average score for school food culture was 3.83 points (elementary school
3.89 points, middle school 3.76 points, and high school 3.76 points) and did not differ
significantly among school levels. Among the 5 evaluation areas, scores were highest for
institutional environment (4.43 points) and lowest for physical environment (3.07 points).
Scores for educational environment, educational governance, and school meal quality were
3.86, 3.85, and 3.97 points, respectively.

CONCLUSION: It is necessary to improve the physical environment to create a desirable school
food culture in Gyeonggi Province. To effectively promote healthy eating, ongoing investment
and interventions by local authorities at improving school food culture are needed, with an
emphasis on particular factors, such as the eating environment and staff training.
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INTRODUCTION

A growing body of research indicates the importance of the whole school culture in individual
and collective food knowledge, skills, disposition and behavior [1]. School meal programs
play an important role in not only forming students’ eating habits but also in improving
academic performance [2,3]. To improve the quality of school meals, the Korean Ministry

of Education and the Metropolitan and Provincial Offices of Education conducts annual
evaluations and hygiene inspections of school meal operations [4]. Additionally, since 2007,
satisfaction with school meals has been surveyed among students, parents, and faculty
members in elementary, middle, and high schools across the country [5].

Previous research on school meals in Korea has primarily focused on operations, hygiene [6-
8], and satisfaction [9,10]. In other countries, attempts have been made to comprehensively
evaluate the environment related to school meals following the “whole school approach,”
which involves considering various factors, such as nutrition education, meal quality, and
environmental conditions. In the UK, the “Food for Life Partnership” implements various
projects, including school gardens, cooking classes, farm links, dietary education integrated
with school meals, school meal quality improvement, and student and parent power. In
addition, the “Food for Life Schools Awards” recognizes based on environmental standards
related to school meals [11]. The US Department of Agriculture awards the Healthier US
School Challenge (HUSSC) based on the quality of school meals, nutritional education,
physical education, and physical activities [12].

In order for school meal programs to fulfill their original purpose of establishing a
foundation for lifelong health by forming healthy eating habits and cultivating dietary
management skills, school meals should not be approached simply from the perspective of
providing nutritionally balanced meals or nutrition education. It is necessary to evaluate
school food culture, which is the culture within a school formed by the environment related
to school meal programs. School food culture has recently been used by researchers and
organizations to arrange actions aimed at the establishment of healthy and sustainable
meals. Roos [13] defined “school food culture” as “shared beliefs and priorities driving the
thinking and actions related to food at school” and Hart and Page [1] defined it as “product
of'a school’s physical and social food environment, including food provision, food policies
and practices (including extra-curricular activities), alongside the formal learning provided
through the curriculum.” The American non-profit organization “Action for Healthy Kids”
described school food culture as “the school’s philosophy and approach to school meals,
snacks, beverages, rewards, celebrations, and the experience of eating, for staff and students”
[14]. However, studies of school food culture have not been conducted in South Korea.

To encourage schools to transform school meal programs into healthier and more effective
educational programs with a whole school approach, it is necessary to establish a system that
can comprehensively diagnose school food culture. However, a tool to assess the school food
culture in Korea has not yet been developed. We developed a school food culture evaluation
tool and applied it to elementary, middle, and high schools in Gyeonggi Province to obtain
basic data that can be utilized to establish policies to improve the integrated quality of school
food culture.
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SUBJECTS AND METHODS

Development of an evaluation tool for school food culture

Definition of school food culture

Based on a literature review and case studies [1,14-16], we derived the concept of school food
culture and collected expert opinions. The expert advisory committee included 11 people,
including a school commissioner from the Gyeonggido Office of Education, a university
professor specializing in educational policy, a school administrator, and a school nutrition
teacher. The opinions of the expert advisory committee were collected through focus group
interviews and written consultations. The final concept of school food culture reflected the
opinions of expert advisors. The purpose and scope of the evaluation tool were based on the
established concept of school food culture.

Development of an evaluation tool

Based on a literature review and case studies [4,5,12,17-21], evaluation areas, subareas, and
indicators were constructed and questions for each indicator were developed. The validity of
the evaluation tool was reviewed through focus group interviews and written consultations
with an expert advisory committee comprising 11 experts. A draft of the evaluation tool was
prepared by revising the areas, subareas, indicators, and questions based on their feedback.

The Delphi technique was used to finalize the evaluation tool. The Delphi survey was
conducted twice in October 2022 by targeting an expert advisory committee. The first Delphi
survey was conducted to collect expert opinions on the appropriateness of the evaluation
subareas and questions. Respondents were asked to rate the appropriateness of the subareas
and questions on a 5-point scale (1 = not at all appropriate to 5 = very appropriate).

The purpose of the 2nd Delphi survey was to assess the appropriateness of the revised
evaluation tool based on opinions from the 1st Delphi survey and ultimately reach a consensus
among the expert group. The degree of agreement with the revision, derived from the results of
the 1st Delphi survey, was also assessed on a 5-point scale. Additionally, open-ended questions
were included to identify improvements in opinions regarding the revised questions.

A preliminary survey was conducted to review the field applicability of the revised evaluation
tool with school administrators (principal or vice principal), curriculum managers (dean of
students or director of research), and nutrition teachers from elementary, middle, and high
schools in Gyeonggi Province. Opinions were collected regarding the appropriateness and
level of understanding of the questions. The questions were revised based on preliminary
survey results to confirm the final evaluation tool system.

Evaluation of school food culture in Gyeonggi Province

Subjects

The survey was administered to school administrators, teachers, and nutrition teachers (or
dietitians) from 2,528 (as of 2022) elementary, middle, high schools, and special schools
in Gyeonggi Province. A total of 595 school administrators, 599 teachers, and 522 nutrition
teachers (or dietitians) responded to the survey. Data from 115 schools (64 elementary
schools, 29 middle schools, and 22 high schools), where at least one respondent from each
of the 3 groups—school administrators, teachers, and nutrition teachers (or dietitians)—
participated, were used for the final analysis.
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The evaluation tool was developed for school administrators (principal or vice principal),
curriculum managers (dean of students or director of research), and nutrition teachers and
dietitians. However, considering the limitations of recruitment, the survey of curriculum
managers was expanded to include all teachers in this study.

Survey

A self-administered online survey was conducted using the developed evaluation tool.
The study was approved by the Institutional Review Board (IRB) of Myonji University
(IRB approval number: MJU-2022-10-002-01) and was conducted in November, 2022.
All participants were asked to respond to 5 questions on their general characteristics.
Additionally, separate sets of questions were prepared for school administrators (17),
teachers (21), and nutrition teachers or dietitians (53).

Analysis

For the Delphi survey results, the mean, standard deviation, and content validity ratio (CVR)
were calculated for each subarea and question. The CVR represents the ratio of the number
of respondents who answered positively to the total number of respondents. The closer it is
to 0, the more likely it is that the expert group failed to reach a consensus. In this study, CVR
was calculated based on the formula described by Lawshe [22]. Since a 5-point scale was
applied in this study, items with a score of 4 or more were interpreted as valid. The standard
for determining whether the CVR was met depends on the number of respondents. In this
study, the CVR standard value was 0.59 as the total number of respondents was 11 [22].
Therefore, items with a CVR of less than 0.59 were judged to have low validity.

The frequency, percentage, average, and standard deviation were calculated for each item. All
results were compared at the school level using chi-square test, Fisher’s exact test, or analysis
of variance and Duncan’s post hoc test. The significance level was determined as P < 0.05.

All statistical analyses were performed using SPSS/WIN 27.0 (Statistical Package for Social
Sciences, SPSS Inc., Chicago, IL, USA).

RESULTS

Development of an evaluation tool for school food culture

Definition of school food culture

Based on a literature review [1,5,13,14,16] and expert opinions, school food culture was defined
as follows: the environment related to food consumption in schools and the values, beliefs, and
behavior patterns shared by school members related to school meals and nutrition education.

Derivation of an evaluation tool

Table 1 shows the main concepts and corresponding contents included in the evaluation
criteria for the evaluation tools for school food culture in previous studies [12,17,18,20,21].
They were divided into 5 categories, institutional environment, physical environment,
educational environment, social environment, and school meal quality, referring to the
evaluation criteria included in the reviewed evaluation tools.

Subsystems of areas, subareas, and indicators were developed, and questions for each indicator

were derived based on previous studies [4,5,12,17-21]. The questions were designed to be
answered by the school principal, curriculum manager, and nutrition teachers (or dietitians).
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Table 1. Common concepts of evaluation tools for school food culture in other countries

Concept Contents
Institutional environment - Preparation of food policy
- Establishment of nutritional standards for food sold in school
- No use of food as a reward in school
- Information provision system
Physical environment - Student-friendly dining hall environment
- Utilization of restaurant space as a social environment
- Sufficient meal time
Educational environment - Education for students
- Strengthening dietary education capacity for teachers
- Education and training for cooks
- Education for parents

Social environment - Gathering opinions from students and parents
- Expanding parental and community involvement
School meal quality - Compliance with nutritional standards for school meals

- Use of healthy ingredients

- Use of environment-friendly ingredients

- Cooking on site

- Providing menus for religious, cultural, or medical needs
- Minimization of food waste

As presented in Table 2, the final evaluation tool consisted of 5 areas, 15 subareas, and 30
indicators and ultimately included 66 questions. All questions were scored on a 5-point scale.
Questions about perceptions were rated on a 5-point scale (1 = completely disagree to 5 =
strongly agree), and questions asking about facts were converted to a 5-point scale depending
on the response. In common questions, the average value was applied for evaluation.

Validity of the evaluation tool

The evaluation tool involved a 4-stage system of areas, subareas, indicators, and questions.
The validity of the evaluation tool was reviewed through focus group interviews and written
consultations with an expert advisory group.

As a result of the 1st Delphi survey to verify the validity of 15 subareas within 5 areas, the
CVR for each subarea was 0.66-1.00. According to Lawshe [22], when the number of expert
group is 11, the minimum acceptable CVR value is 0.59; thus, all subareas were valid. The
CVR for questions in each subarea ranged from 0.27 to 1.00. Questions with a CVR of less
than 0.59 included 3 questions in the physical environment area, such as “the cafeteria is
actively used as a space for communication or nutrition education outside of meal times”
(0.27), 4 questions in the educational environment area, such as “experiential ecology and
environment education opportunities are provided to all students” (0.45), and 2 questions in
the social environment area, such as “we are operating a nutrition education program linked
with local community resources and facilities” (0.45). Nine questions that did not meet the
judgment criteria were deleted or partially modified based on the opinions of the experts.

The 2nd Delphi survey was conducted using a revised evaluation tool that reflects the results
of the 1st Delphi survey. All questions met the judgment criteria. However, there were some
suggestions for revising the terminology; in particular, the meal time was modified to the
lunch time allocated in the curriculum and the social environment area was changed to
educational governance.
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Table 2. Design of a school food culture evaluation tool

Area

Subarea

Indicator

No. of questions

1. Institutional
environment

N

. Physical
environment

w

. Educational
environment

4. Education
governance

o«

. School meal
quality

1-1.
1-2.

1-3.

ok=il,

=00,

3-1.

3-2.

3-3

5-2.
5-3.

5-4.
5-5.

Nutrition teacher placement
Nutrition education plan

Education community network
Lunch time/space

Nutrition education space

Student education program

Staff training program

. Parent education program
4-1.

Education community cooperation

. Community connection/cooperation
5-1.

Nutrition
Food safety

Environment/ecology

Food culture
Choice/autonomy

Nutrition teacher placement
Curriculum operation plan

. School meal operation plan

. Budget/time allocation for nutrition education

. Education community network

. Lunch time

. Dining space

. Ecology/environment education room

. Nutrition education/counseling room

. Nutrition education linked to curricular and non-curricular subjects
. Experience- and practice-oriented education

. Nutrition counseling

. School meal related education

. Capacity building for nutrition teachers

. Capacity building for cooks

. Capacity building for teachers

. Parent education program

. Student participation/collaboration

. Faculty participation/collaboration

. Parent participation/collaboration

. Community connection/cooperation

. Compliance with nutritional standards for school meals

. Compliance with nutritional standards for food other than school meals
. Use of safe and high-quality ingredients and allergy management
. Use of local/eco-friendly products

. Use of animal welfare products

. Reduction of food waste

. Food culture connection

. Menu choice

. Self-service

1
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School food culture in Gyeonggi Province
General characteristics of the schools

Table 3 shows the general characteristics of the schools investigated. In total, responses from
school administrators, teachers, and nutrition teachers (or dietitians) were obtained from 115
schools, including 64 elementary schools (55.7%), 29 middle schools (25.2%), and 22 high
schools (19.1%). Nutrition teachers were assigned to 76.3% of the schools surveyed, 77.4%
were located in urban areas, and 89.6% operated a conventional foodservice system.

There were no differences according to the school level in terms of nutrition teacher

placement, school type, or foodservice system. All high schools provided meals at the

cafeteria, compared with 70.3% of elementary schools (P=0.013). One meal per day was
provided in elementary and middle schools; however, 5 out of 22 high schools provided 3
meals per day (P < 0.001). The average number of students eating lunch was 720, with no

difference between the school levels.

Evaluation by areas of school food culture
Table 4 presents the evaluation results for each of the 5 school food culture areas. The average
total score was 3.83 points (elementary schools 3.89 points, middle schools 3.76 points, and
high schools 3.76 points), and there was no significant difference along school levels.

Among the 5 evaluation areas, the highest score was obtained for the institutional
environment (overall average 4.43 points) and the lowest score was obtained for the physical

https://doi.org/10.4162/nrp.2024.18.5.746
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Table 3. General characteristic of schools surveyed

Characteristics Elementary school (n = 64) Middle school (n = 29) High school (n = 22) Total (n = 115) P-value
Nutrition teacher placement 0.407
Nutrition teacher 51(81.0) 21 (71.4) 15 (68.2) 87 (76.3)
Dietitian 12 (19.0) 8(27.6) 7 (31.8) 27 (23.7)
School type 0.644
Urban 47 (73.4) 25 (86.2) 17 (77.3) 89 (77.4)
Rural 14 (21.9) 4(13.8) 5(22.7) 23 (20.0)
Island/remote 3(4.7) 0(0.0) 0(0.0) 3(2.6)
Foodservice system 0.383
Conventional 57 (89.1) 28 (96.6) 18 (81.8) 103 (89.6)
Commissary 6(9.4) 1(3.4) 4(18.2) 11 (9.6)
Other 1(1.6) 0(0.0) 0(0.0) 1(0.9)
Meal service method 0.013
Dining hall 45 (70.3) 24 (82.8) 29 (100.0) 91 (79.1)
Classroom 11(17.9) 5(17.2) 0(0.0) 16 (13.9)
Dining hall and classroom 8(12.5) 0 (0.0) 0 (0.0) 8(7.0)
No. of meals per day <0.001
1 64 (100.0) 29 (100.0) 17 (77.3) 110 (95.7)
3 - - 5(22.7) 5(4.3)
No. of serving (lunch) 715.30 + 440.45 638.10 + 277.38 844.50 + 289.22 720.60 + 382.39 0.160

Values are presented as number (%) or mean + SD.
Yp-value by 2 test, Fisher's exact test, or analysis of variance.

Table 4. Evaluation of 5 areas of school food culture

Area Elementary school (n = 64) Middle school (n = 29) High school (n = 22) Total (n = 115) P-value?
1. Institutional environment 4.49 £ 0.38? 4.39+0.41 4.31+0.32 4,43 +0.38 0.122
2. Physical environment 3.17+0.92 2.85 +0.97 3.08 £0.91 3.07 £0.93 0.310
3. Educational environment 3.96+0.53" 3.76 + 0.49% 3.69 +0.35% 3.86 + 0.50 0.045
4. Education governance 3.89+0.56 3.81+0.42 3.76 £ 0.39 3.85+0.50 0.507
5. School meal quality 3.95+0.50 3.98+0.46 3.95+0.42 3.97 £0.48 0.948
Total score 3.89+0.37 3.76 £ 0.40 3.76 £ 0.27 3.83+0.37 0.152

Values are presented as mean = SD.

“p-value by analysis of variance; ?The 5-points scale (1= not at all appropriate to 5 = very appropriate).
abSignificant difference at P < 0.05 by Duncan’s post hoc test.

https://e-nrp.org

environment (overall average 3.07 points). Scores for educational environment, educational
governance, and school meal quality were 3.86, 3.85, and 3.97 points, respectively. Significant
differences were observed among school levels in the educational environment (P= 0.045).
The score for the elementary school educational environment was 3.96 points, which was
significantly higher than that for the high school level (3.69 points) (P < 0.05).

Evaluation of institutional and physical environments

Table 5 shows the evaluation results for subareas and indicators of the institutional and
physical environments. For subareas of the institutional environment, the average scores
for nutrition teacher placement, nutrition education plan, and education community
network, were 4.53, 4.38, and 4.38 points, respectively. There were no significant differences
among school levels in all subareas; however, the scores for the nutrition education plan at
elementary schools (4.46 points) tended to be higher than those for middle schools (4.32
points) and high schools (4.24 points) (P = 0.073). Among the indicators of the nutrition
education plan, score for the budget/time allocation for nutrition education tended to be
higher for elementary schools (4.56 points) than for middle schools (4.33 points) and high
schools (4.46 points) (P=0.057).

Regarding the physical environment, the score for lunch time/space was 4.25 points.
However, the nutrition education space scored very low (i.e., 1.89 points). Among the
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Table 5. Evaluation of institutional and physical environments of school food culture

Subarea and indicator Elementary school ~ Middle school High school Total P-value?
(n=64) (n=29) (n=22) (n=115)
1. Institutional environment
1-1. Nutrition teacher placement 4.63+0.79? 4.45+0.91 4.36+0.95 4.53+0.85 0.389
1-2. Nutrition education plan 4.46 + 0.44 4.32 + 0.44 4.24 +0.33 4.38+0.43 0.073
1-2-1. Curriculum operation plan 4.52+0.79 4.56+0.51 4.25+0.58 4.48 + 0.70 0.227
1-2-2. School meal operation plan 4.31+0.61 4.07 + 0.67 4.12+0.48 4.21+0.61 0.146
1-2-3. Budget/time allocation for nutrition education 4.56 + 0.41 4.33+0.66 4.36+0.39 4.46 + 0.49 0.057
1-3. Education community network 4.39+0.41 4.42 +0.51 4.31+0.34 4.38 +0.42 0.669
2. Physical environment
2-1. Luch time/space 4.20 = 0.64 4.24 £ 0.59 4.45 +0.35 4.25+ 0.59 0.216
2-1-1. Lunch time 4.56 + 0.83 4.72 £0.70 4.91 +0.43 4.67 £ 0.75 0.154
2-1-2. Dining space 3.83+0.85 3.75+0.70 3.99+0.61 3.84+0.77 0.541
2-2. Nutrition education space 2.15+1.66 1.47 +1.83 1.70+1.79 1.89+1.74 0.184
2-2-1. Ecology/environment education room 3.44 £ 2.34° 1.90 + 2.47° 2.27 + 2.55% 2.83+2.49 0.010
2-2-2. Nutrition education/counseling room 0.86 + 1.90 1.03 + 2.06 1.14+2.14 0.96 + 1.98 0.828

Values are presented as mean = SD.
Yp-value by analysis of variance; ?The 5-points scale (1 = not at all appropriate to 5 = very appropriate).
abgignificant difference at P < 0.05 by Duncan’s post hoc test.

indicators for lunch time/space, the score for dining space (3.84 points) was lower than

that for lunch time (4.67 points), and there was no significant difference among school
levels. Among the indicators for the nutrition education space, a significant difference was
observed in the scores for the ecology/environment education room among school levels (P
=0.010). Middle schools averaged only 1.90 points, which was significantly lower than that
for elementary schools (3.44 points) (P < 0.05). For nutrition education/counseling room, the
average score was 0.96 points, which was the lowest score among all indicators, and there
was no difference among school levels.

Evaluation of educational environment and governance
Table 6 presents the evaluation results for subareas and indicators of the educational

environment and governance. For subareas of the educational environment, the overall

Table 6. Evaluation of educational environment and governance of school food culture

Subarea and indicator Elementary school  Middle school High school Total P-value?
(n=64) (n=29) (n=22) (n=115)
3. Educational environment
3-1. Student education program 3.70 £ 0.60? 3.44+0.59 3.42+0.43 3.58+0.58 0.046
3-1-1. Nutrition education linked to curricular and non- 4.33+0.74° 3.97+0.72* 3.84+0.58° 4.14+0.73 0.007
curricular subjects
3-1-2. Experience- and practice-oriented education 2.91+1.15 2.57 £1.42 2.96 + 0.83 2.84+1.18 0.383
3-1-3. Nutrition counseling 3.48+0.86 3.43+0.89 3.34+0.86 3.44+0.86 0.817
3-1-4. School meal related education 4.10+0.70° 3.79+ 0.58% 3.56 +0.67° 3.92 +0.69 0.003
3-2. Staff training program 4.22 £ 0.44 4.10+0.38 4.02+0.30 4.15+0.41 0.104
3-2-1. Capacity building for nutrition teachers 4.32+0.50 4.14+0.52 4.05+0.44 4.22 +0.51 0.053
3-2-2. Capacity building for cooks 3.99+0.69 3.97 £ 0.57 3.97 +0.42 3.98 £ 0.61 0.984
3-2-3. Capacity building for teachers 4.35+0.46" 4.20 £ 0.41% 4.04+0.32* 4,95+ 0.44 0.012
3-3. Parent education program 3.95+0.90 3.74 £ 0.92 3.63+0.72 3.84+0.88 0.272
4. Educational governance
4-1. Education community cooperation 4.02 +0.56 3.95+0.49 3.90+0.44 3.98+0.52 0.658
4-1-1. Student participation/collaboration 4.13 £ 0.57 4.09+0.63 4.02 + 0.42 4.10+0.56 0.719
4-1-2. Faculty participation/collaboration 4.34 +0.47 4.15+0.34 4.15 +0.34 4.96 + 0.42 0.057
4-1-3. Parent participation/collaboration 3.58+0.87 3.62+0.74 3.55+0.79 3.58 £ 0.82 0.947
4-2. Community connection/cooperation 3.77 + 0.68 3.67+0.51 3.62+0.54 3.72+0.61 0.532

Values are presented as mean = SD.
Yp-value by analysis of variance; ?The 5-points scale (1 = not at all appropriate to 5 = very appropriate).
abSignificant difference at P < 0.05 by Duncan’s post hoc test.

https://e-nrp.org https://doi.org/10.4162/nrp.2024.18.5.746 753



School food culture in Gyeonggi Province

Nutrition
[ ] Research and
Practice

averages for student education program, staff training program, and parent education
program were relatively low (i.e., 3.58, 4.15, and 3.84 points, respectively). The scores for
the student education program differed with respect to the school level (P = 0.046), with
nutrition education linked to curricular and non-curricular subjects scoring the highest

at 4.14 points and experience- and practice-oriented education scoring the lowest at 2.84
points. There was a significant difference in nutrition education linked to curricular and
non-curricular subjects among school levels (P= 0.007); elementary schools scored 4.33
points, which was significantly higher than the scores for middle schools (3.97 points) and
high schools (3.84 points) (P < 0.05). Differences were also detected among school levels in
school-meal-related education (P= 0.003); elementary schools scored 4.10 points, which was
significantly higher than score for high schools (3.56 points) (P < 0.05).

Among the indicators of the staff training program, a significant difference was found among
school levels in teacher capacity building (P = 0.012); elementary schools scored 4.35 points,
which was significantly higher than the score for high schools of 4.04 points (P < 0.05). There
was also a tendency for differences among school levels in nutrition teacher capacity building
(P=0.053).

With respect to subareas of educational governance, scores for educational community
cooperation and community connection/cooperation were 3.98 and 3.72 points, respectively.
Among the indicators of educational community cooperation, parent participation/
collaboration had the lowest score (3.58 points); score for elementary schools (4.34 points)
tended to be higher than those for high schools (4.15 points) in faculty participation/
collaboration (P= 0.057).

Evaluation of school meal quality

Table 7 shows the evaluation results for subareas of the school meal quality. The scores for
nutrition, food safety, ecology/environment, food culture, and choice/autonomy were 4.60,
4.45,3.87,4.14, and 2.75, respectively.

Among 5 subareas, differences among school levels were found for food safety (P=0.010),
ecology/environment (P < 0.001), and choice/autonomy (P= 0.002). For food safety, scores
for elementary schools (4.58 points) and middle schools (4.45 points) were significantly

Table 7. Evaluation of school meal quality of school food culture

Subarea and indicator Elementary school  Middle school High school Total P-value?
(n=64) (n=29) (n=22) (n=115)

5-1. Nutrition 4.67 + 0.46? 4.47 +0.50 4.54+0.36 4.60 + 0.46 0.106
5-1-1. Compliance with nutritional standards for school meals 4.62 £ 0.45° 4.37 +0.53° 4.20 + 0.44° 4.48 + 0.50 0.001
5-1-2. Compliance with nutritional standards for food other than 4.73+0.79 4.57 +0.96 4.89+0.53 4.72 + 0.80 0.369

school meals

5-2. Food safety 4.58 + 0.66° 4.45 £ 0.68° 4.06 £ 0.712 4.45+0.70 0.010

5-3. Environment/ecology 4.01 + 0.60° 3.90 + 0.60° 3.40 = 0.47* 3.87 +0.62 <0.001
5-3-1. Use of local/eco-friendly products 3.72£0.93" 3.59 + 0.90° 2.62 + 0.90° 3.48 = 1.00 <0.001
5-3-2. Use of animal welfare products 3.92+1.15 3.72 +1.00 3.41+1.05 3.77 +1.10 0.163
5-3-3. Reduction of food waste 4.39+0.49 4.38 £ 0.68 4.18 +0.39 4.35+0.53 0.265

5-4. Food culture 4.23 + 0.65 4.07 +0.76 3.98+0.50 4.14+0.66 0.236

5-5. Choice/autonomy 2.26 + 1.712 3.04+1.93® 3.78 +1.72° 2.75+1.86 0.002
5-5-1. Menu choice 3.03+1.15% 3.50+1.33% 3.93+1.18° 3.32+1.24 0.008
5-5-2. Self-service 1.48 + 2.30% 2.59 + 2,542 3.64 +2.28° 2.17 + 2.49 0.001

Values are presented as mean + SD.

Yp-value by analysis of variance; ?The 5-points scale (1 = not at all appropriate to 5 = very appropriate).
abgignificant difference at P < 0.05 by Duncan’s post hoc test.
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higher than those for high schools (4.06 points) (P < 0.05). Scores for ecology/environment
were significantly higher in elementary schools (4.01 points) and middle schools (3.90
points) than in high schools (3.40 points) (P < 0.05). In terms of choice/autonomy, scores for
high schools (3.78 points) were significantly higher than those for elementary schools (2.26
points) (P < 0.05).

Among the indicators of nutrition, significant differences were found at the school level in
compliance with the nutritional standards for school meals (P= 0.001); scores for elementary
schools (4.62 points) were significantly higher than those for middle schools (4.37 points)
and high schools (4.20 points). In an analysis of ecology/environment indicator, scores

for the use of local/eco-friendly products were significantly higher for elementary schools
(3.72 points) and middle schools (3.59 points) than for high schools (2.62 points) (P <

0.05). An analysis of the choice/autonomy indicator revealed a significant difference among
school levels for both menu choice (P=0.008) and self-service (P = 0.001). In the case of
menu choice, scores for high schools (3.93 points) were significantly higher than those for
elementary schools (3.03 points) (P < 0.05). A similar difference was observed for self-service
(P < 0.05), with a score of only 1.48 points for elementary schools.

DISCUSSION

The school meal program is an integral part of schools which adopt a holistic approach to
promote health by recognizing the importance of the social environment of the school, where
learning is put into practice [23]. A growing body of research indicates the importance of

the whole school culture in influencing individual and collective food knowledge, skills, and
behavior [1]. In this study, based on the concept of school food culture, we developed a tool
to comprehensively evaluate the role of school meals, beyond simply providing meals, in
forming correct eating habits and cultivating dietary management skills.

We defined school food culture as “the environment related to food consumption in schools
and the values, beliefs, and behavior patterns shared by school members related to school
meals and nutrition education,” consistent with previous definitions [1,14]. In various
countries, the school environment related to school meals has been evaluated from an
integrated perspective, including the evaluation areas considered in this study. For example,
in the UK, the Food for Life Partnership program evaluates the overall environmental level
related to school meals on indicators in 4 areas (food quality, leadership and food culture,
food education, and partnership with the community) and awards “Food for Life Schools
Awards” [21]. “Better Eating, Better Learning” in Scotland [17] and “HUSSC” in the USA [12]
are also designed to evaluate the school food environment from an integrated perspective.
These programs are based on the fact that school food policies, cultures, and environments
influence students’ opportunities to put their learning into action [1].

In this study, improving the physical environment was identified as the most urgent
requirement for creating a desirable school food culture in Gyeonggi Province. Among
various subareas, the scores were high for lunch time/space (4.25 out of 5.0 points) and
low for nutrition education space (1.89 points). In particular, the score for the nutrition
education/counseling center indicator was the lowest among all evaluated indicators

(0.96 points). Although the Enforcement Decree of the School Meal Act includes nutrition
counseling as a duty of nutrition teachers [24], most schools are not properly equipped
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with rooms in which nutrition teachers can efficiently provide nutritional counseling. A
previous study has also shown that while nutrition teachers recognize the importance of
nutritional counseling, their performance level is insufficient. Among the reasons for not
providing nutritional counseling, a lack of time was the most common (30.7%), followed

by facility (14.7%) [25]. It is necessary to allocate rooms in which nutrition teachers can
provide efficient education and counseling to school members. In addition, policy support
is needed to create ecological and environmental education spaces in all levels of schools
where experiential education, including cooking class, is possible. England serves as a good
example, where cooking has been a statutory part of the new national curriculum since 2014,
supported by the School Food Plan [26].

The score for lunch time was relatively high at 4.67 points, while that for the dining space

was low at 3.84 points. However, in this evaluation tool, the question about lunch time was
constructed by examining the time allocated to the school curriculum, which is not equivalent
to the actual mealtime. The time may vary depending on the turnover, school size, and
restaurant size. Even in other countries, time is a key resource limited to all schools studied
[26]. The physical environment, including mealtime, is known to influence eating behavior
[27]. Sahota et al. [28] identified the dining experience as a significant factor in shaping the
experiences of students and attitudes towards school dining. Hart [26] revealed that the
physical setting makes conversations difficult, and many pupils do not interact with others
while eating. One of the barriers to building social cohesion during school lunches is the design
of the commonly used long banquet-style tables. Modifying food provision and the dining
environment can improve learning-related eating behaviors of students [2,29,30]. A layout to
support students’ opportunities for relaxation, social interaction with peers, and sufficient
mealtime is needed. Further research on the association between the physical environment and
eating outcomes of students is needed. Moore et al. [31] pointed out that without addressing a
wide range of factors, including the physical eating environment and time available for eating,
school nutritional policy may only play a limited role in influencing what children eat.

The institutional environment related to school food culture was relatively good, regardless
of school level. However, the budget and time allocation for nutrition education tended to
be insufficient in middle and high schools compared with elementary schools (P = 0.057);
therefore, nutrition education should be strengthened in the curriculum of middle and high
schools, in particular, and awareness of is importance among school members should be
emphasized. Similar results were identified in the educational environment evaluation, where
the curricular and non-curricular nutrition education for students (P=0.007) and school-
meal-related education (P= 0.003) were inadequate in middle and high schools compared
with results for elementary schools. There is a need to establish a policy foundation to
actively promote nutrition education in middle and high schools; in particular, a change in
the perception of school staff seems necessary.

In addition, as experience- and practice-oriented education for students was insufficient at all
school levels, it is necessary to develop corresponding programs. Experiential and practical
learning, such as cooking, gardening, and taste testing, is a useful strategy for improving the
knowledge, attitudes, and behaviors of children towards healthy eating [32-34]. In England,
the School Food Plan called for the introduction of cooking and learning about food as a
statutory part of the new national curriculum from September 2014 [26], with long-term
goals of enabling “children to leave school with an appreciation of good food, and the skills
they need to feed themselves affordably and well” [33].
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In terms of educational governance, regardless of the school level, the level of education
community cooperation and community connection/cooperation was insufficient; therefore,
it is necessary to improve awareness of the importance and necessity of school food culture
for the community. In particular, the level of parent participation/collaboration was very

low (3.58 points), suggesting the importance of workshops and educational programs

for parents. Hart [26] explored the social context of food practices in schools in England

and found that complex social processes, including school bonds with the community

and parents, influenced the roles of food in schools. Parents can enhance or diminish the
likelihood of pupils consuming balanced meals during school day.

The quality of school meals was generally excellent; however, there were shortcomings in terms
of ecology/environment and choice/autonomy. It is necessary to improve systems to enable the
provision of meals that realize ecological and environmental values, such as the use of local
and eco-friendly products. In terms of choice/autonomy, the lower the school level, the more
insufficient it was; therefore, it will be necessary to identify obstacles in the school setting and
provide support for improvement. In the case of self-service, elementary schools had very low
score 0f1.48 points. The Gyeonggi Provincial Office of Education started a pilot project for
voluntary choice meal service in 2022 and expanded its application in 2023; it had a positive
effect on satisfaction and self-efficacy in healthy eating of students [35].

Meanwhile, some questions in the draft of the evaluation tool, such as “the cafeteria is
actively utilized as a space for communication or nutrition education space outside of

meal times” and “sufficient nutrition education programs are provided for community
residents other than parents,” were removed from the Delphi survey. This decision was made
considering the current realities of Korean schools. However, these areas are also important
for ultimately creating a desirable school food culture, and therefore, continuous attention
and proactive implementation are necessary.

Action for Healthy Kids, an American non-profit organization that supports the creation
of a healthy eating environment in schools described “healthy school food culture” as
follows: “school policies and practices consistently make the healthy choices the easy and
desirable one. School staff role model healthy eating habits. Students and families receive
consistent messages about healthy eating across all aspects of school” [14]. As children
learn from their experiences throughout school [36], a whole school approach (i.e., holistic
approach to learning to eat) to educate children and promote health should be applied.
The positive effects of a desirable school food culture have been demonstrated. Fruit and
vegetable consumption was higher for students in schools that participated in the Food for
Life Partnership program than for schools that did not participate, not only at school but
also at home, especially for students from schools that won the Food for Life School Award.
Satisfaction with school meals was significantly higher as well [37].

In conclusion, this study highlighted specific confounders regarding the success of
government policy initiatives targeting school meals as a means of improving eating
behaviors. To fully exploit the potential of schools to promote healthy eating, ongoing
investment and interventions by local authorities are recommended to improve school
food culture, with an emphasis on particular factors, such as the eating environment and
comprehensive staff training.
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This study represents the first attempt to comprehensively evaluate school food culture in
Korea. The newly developed evaluation tool can be used by schools to independently assess
school food culture and promote voluntary development. By assessing the school food
culture annually, schools can determine the progress made and gather essential data for
future development plans. The data collected can also be used by education offices to provide
professional consulting, ultimately improving student satisfaction with the meal program.
However, since this study was limited to Gyeonggi Province, it is necessary to expand the
scope of the work, including nationwide evaluations. More in-depth and extensive follow-up
research on school food culture must be conducted.
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