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Food literacy (FL) refers to an individual’s prerequisites for their engagement with food. Schoolchildren’s FL has
been defined in terms of five competencies: “to know”(e.g food-related knowledge), “to do” (e.g cooking skills),
“to sense” (e.g. less well-explored sensory experiences), “to care” (e.g. taking care of oneself and others) and “to
want” (e.g. willingness to take a stand and act). A cluster-based quasi-experimental effectiveness trial on the
effects of a school-based intervention, “FOODcamp,” on FL, health literacy, and school well-being was con-
ducted. A total of 640 school children in grades 6 and 7 (mean age = 12 years) attended this one-week camp and
participated in different food-related classes and activities. Linear mixed models controlling for the nested
structure of data showed small but significant effects for the following FL dimensions: “to do (E = 0.098, CI
(0.035-0.161), p = 0.002), “to sense” (E = 0.152, CI (0.073-0.232), p < 0.001), and “to know” (E = 0.086, CI
(0.022-0.150), p = 0.009) as well as for overall FL (E = 0.078, CI (0.034-0.122), p = 0.001). No effects were
found for the dimensions “to want” or “to care”. The intervention also had a small but significant effect on
children’s health literacy but not on school well-being. These findings demonstrate the value of FOODcamp and

the positive impacts of a relatively brief intervention on children’s FL.

1. Introduction

Whereas food is a basic requirement and resource for survival, food
intake has been widely linked to various health problems (Lytle & Kubik,
2003). The scholarly literature reveals that adults and children are
increasingly eating out and ordering take-away food and spend less time
preparing and cooking food at home, which tends to be healthier than
ready-made or store-bought alternatives (Fertig et al., 2019). Conse-
quently, there is a risk of “deskilling” of cooking competences across
generations, as the rate of transmission of practical skills, recipes, and
food cultures to successive generations has declined and could result in
the loss of critical food skills acquired over centuries (Benn, 2014).
Young schoolchildren lack the knowledge and skills required to make
healthy food choices and prepare food (Caraher & Lang, 1999; Slater,

Abbreviations: FL, Food literacy; HL, Health literacy.

2013). Moreover, whereas adolescents in a Danish and Australian
context aged 12-17 years and 11-15 years, respectively are generally
interested in developing their culinary skills, obstacles prevails in both
the school and home environment including having enough time and
absence of school- and home-based food education (Ronto et al., 2016).

The diets of Danish children aged 7-11 years old are not meeting the
official dietary recommendations, and a growing number of Danish
schoolchildren are overweight (Matthiessen & Fagt, 2017). The issue of
overweight/obesity among children and adolescents is a global phe-
nomenon that is not confined to Denmark (Bliither, 2019). Unhealthy
eating patterns, other health behavior and weight problems in childhood
may well continue into adulthood, resulting in enduring issues of
overweight and obesity, reduced quality of life, diet-related non--
communicable diseases. Understanding the determinants of unhealthy
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behaviors is therefore crucial. In this context, the concept of food liter-
acy (FL) was introduced for elucidating the reasons behind
nutrition-related problems and behavior (Vaitkeviciute et al., 2015).

FL has been proposed both as an outcome of as well as a potential
educational tool in many recent health- and nutrition-related in-
terventions aiming to intervene on children’s knowledge of food and
their practical cooking skills. The concept of FL is throughout the liter-
ature defined narrowly as food-related knowledge, cooking skills, and
behavior, but also more broadly by including elements such as the
development of critical skills, self-efficacy, and competencies relating to
an individuals and their surroundings (Benn, 2014).

Benn (2014) presented a didactic theoretical model that identified
five central competencies associated with FL: knowing, doing, sensing,
wanting, and caring. “To know” refers to the ability to understand the
coherence between food intake and health. “To do” refers to practical,
everyday competencies, and skills, for example, those relating to food
choices, preparation, and cooking. “To sense” refers to sensory experi-
ences relating to food, cooking, and “food courage.” “To want” refers to
the willingness to take a stand and to act as a citizen to address
food-related problems within society. Lastly, “to care” refers to ethical
considerations concerning care for oneself and others (Benn, 2014).

The FL concept is closely related to the concept of health literacy
(HL). Nutbeam (2000) described HL as a health education outcome that
precedes health-related behavioral outcomes, such as physical activity
and food intake. Put simply, tailored education leads to improved HL,
which induces changes in health behavior. In the context of food edu-
cation, food and culinary education lead to improved FL which, in turn,
results in improved eating behaviors (food-related health behavior)
(Bailey et al., 2019). Though this pathway remains to be fully explored,
FL interventions conducted in secondary-school settings reportedly have
had positive impacts on food and nutritional knowledge (Bailey et al.,
2019). However, there is limited evidence supporting the impacts of FL
interventions on adolescents’ long-term dietary behavior.

Recent interventions aimed at strengthening children’s and adoles-
cents’ FL, have attracted increasing attention as described in the sys-
tematic reviews by Brooks and Begley (2014) and recently Bailey et al.
(2019). However, most of these interventions have entailed a narrow
understanding of FL, focusing on one or a few aspects of knowledge,
skills and behavior, such as increased knowledge of food and nutrition
(Adedokun, Omolola A. et al., 2020; Beets et al., 2007; Brennan et al.,
2021; Condrasky et al., 2015), practical cooking skills and confidence
(Adedokun, Omolola A. et al., 2020; Condrasky et al., 2010; Jarpe-R-
atner et al., 2016), and dietary behavior (Caraher et al., 2013; Saha
et al., 2020). A plethora of studies have revealed positive associations
between the FL domains of “to know,” “to do,” and “to sense,” entailing
increased knowledge and practical skills, practical cooking experience,
self-efficacy, and increased willingness to try new foods (Chen et al.,
2014; Garcia et al., 2020; Saha et al., 2020). However, the “to care” and
“to want” dimensions of FL have not been adequately explored.

Food interventions and activities at camps targeting school-aged
children are increasingly being reported in the FL literature (Stjernqv-
ist, Elsborg, et al., 2021). Given its potential for eliciting high levels of
responsiveness, participation, and positive attitudes, this type of setting
could prove useful for implementing food education interventions (Beets
et al., 2007). Studies conducted on such interventions have tended to
focus on three main outcomes: cooking skills (Adedokun, Omolola A.
et al., 2020; Beets et al., 2007; Condrasky et al., 2010; Kuroko et al.,
2020), cooking confidence and self-efficacy (Adedokun, Omolola A.
et al., 2020; Condrasky et al., 2010; Dixon et al., 2013), and food and
nutrition knowledge (Adedokun, Omolola A. et al., 2020; Beets et al.,
2007; Raphaélle et al., 2020), corresponding to the “to do” and “to
know” FL competencies, as well as changes in dietary behavior. The
interventions all included a practical cooking element, and most also
encouraged teamwork and the subsequent organization of a communal
meal (Adedokun, Omolola A. et al., 2020; Beets et al., 2007; Condrasky
et al., 2010; Dixon et al., 2013; Kuroko et al., 2020). The tendency to
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focus solely on the “to know” and “to do” competencies, while failing to
explore the multiple components of FL (“to sense,” “to care,” and “to
want”) has resulted in an incomplete understanding of FL and its
development (Bailey et al., 2019).

The purpose of this study, which entailed a quasi-experimental
controlled design, was to evaluate the efficacy of the FOODcamp
intervention in improving FL and its five dimensions among school-
children. A secondary aim was to evaluate the efficacy of FOODcamp in
improving schoolchildren’s school well-being and HL. School well-
being, defined as school specific mental well-being, is a stated aim of
FOODcamp, and healthy eating, although not stated as an aim, is
embedded in the choice of ingredients and recipes. Therefore, HL is an
appropriate outcome measure, which is closely related to the FL
concept. We hypothesized that FL and its five subcomponents, HL, and
school well-being would improve as a result of schoolchildren’s partic-
ipation in the educational FOODcamp intervention.

2. Methods
2.1. Setting and intervention

In Denmark, school classes have the possibility to go on a study tour
or camp for a week as part of the school curriculum in grade 6-8.
FOODcamp is an educational school food camp developed for pupils in
grades 6 and 7 in Denmark (approx. 12-13 years of age), which schools
can choose to use as their study tour. Although its target group was
recently expanded to include 8th graders, the sample in this study
comprised pupils in grades 6 and 7, as they were FOODcamp’s target
group when the study commenced. Each year, approximately 75 out of
150 classes that apply to attend FOODcamp participate. The goal of
FOODcamp is to create a meaningful and inspiring school camp, where
pupils are guided to prepare all of their meals by themselves and to
engage with multiple dimensions of food, notably taste and new learning
approaches relating to themes such as food, meals, health, and nature.
The purpose of the camp is to encourage a healthier lifestyle through
pupils’ experiences relating to natural products, cooking, learning, and
camp activities (see Fig. 1). FOODcamp’s learning goals are organized
around the themes of “food and meals,” “health and well-being,” and
“sustainability.” The aim of FOODcamp is to elicit the following feelings
among FOODcamp participants: (1) that they can cook, and that cooking
is both fun and important, (2) that nature, food, and meals are signifi-
cant aspects of their daily lives, and (3) that the practical aspects of
cooking and meal preparation foster a sense of community and well-
being for themselves and their class in general.

Fig. 1 presents a typical weekly plan at the food camp. A detailed
description of the intervention is included in the TiDEr description,
which is available in the supplementary material.

2.2. Study design and participants

A cluster-based quasi-experimental design was applied to examine
the effects of FOODcamp on FL, HL, and school well-being among
schoolchildren in grades 6 and 7. This study was part of a larger project
that evaluated the effects of FOODCamp on dietary habits, and the
sample size was calculated in relation to dietary habits as the outcome.
Power calculations, which were based on 80% power, a 5% level of
significance, an interclass correlation of 0.01, and a potential dropout
rate of 25% (Krglner et al., 2012; Te Velde et al., 2008), revealed that
minimum sample size of 480 schoolchildren and a minimum of 12
intervention classes and 12 control classes with 20 children per class
were required (Arnberg et al., 2012; Ejlerskov et al., 2015; Zheng et al.,
2015). Baseline data were collected between August 2019 and August
2020 using an online questionnaire, and follow-up/end-line data were
collected between October 2019 and October 2020.

Data was collected by the second and fifth author of this paper, with
the assistance of student helpers. The questionnaire was completed
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Program for FOODcamp
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Activity
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Getting creative with

leftovers

Reset FOODcamp
Clean-up

Class time

Evening chill and snack

Fig. 1. Caption: Program overview of a typical week at FOOD camp.

during one lesson (30-45 min). The sample comprised 640 school-
children from nine different schools (six public and three private
schools) located in different regions of Denmark. The schools were
located in urban, suburb, and rural settings and varied in size and with
respect to the socioeconomic status (SES) of people living in vicinity of
the schools.

2.3. Allocation of schools within the intervention and control groups

Classes that agreed to participate were purposefully recruited for

participation in the intervention from among the schools that had been
selected to participate in FOODcamp during the school year 2019-2020,
considering degrees of urbanization and the geographical positions of
the schools. For each intervention class, a grade 6 or 7 class from the
same school was recruited as a control. Classes that had attended
FOODcamp in the school year 2019-2020 or at an earlier stage were not
eligible to be control classes. A grade 6 class could act as a control for a
grade 7 class and vice versa. In one case, a grade 5 class served as a
control for a grade 6 class because no grade 7 class at the school was
available. When recruiting the classes, we ensured that the ratio of
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private/public schools did not exceed 1:3 (which is the national ratio in
Denmark), that there were an equal distribution of grades 6 and 7
classes, and that the time allocated for data collection was not inter-
rupted by school vacations. Participating classes received 134 EUR as
compensation.

2.4. Measures

2.4.1. Food literacy

We measured FL using the Food Literacy Questionnaire designed for
school children (FLQ-sc; (Stjernqvist, Elsborg, et al., 2021). The ques-
tionnaire was developed and validated for use among schoolchildren in
grades 6 and 7 (aged 12-14 years). The FLQ-sc is a 37-item question-
naire used to assess individual FL according to the five FL competencies
defined by Benn (2014).

The questionnaire contained 35 items to be answered on a Likert
scale with scores ranging from O to 3. Five of these items probed fre-
quencies ranging from 0 (never), to 3 (always). Thirteen items probed the
degree of difficulty, ranging from 0 (very difficult) to 3 (very easy). Six
items probed abilities, ranging from 0O (to a very low degree) to 3 (to a very
high degree). Lastly, 11 items probed opinions, ranging from 0 (strongly
disagree) to 3 (strongly agree).

Finally the questionnaire contained two items, which is included in
the “to know” scale, and which are scored based on a count (0-3) of how
many correct answers the participants provided for three true/false
questions (example of such an item: “Which food items contain high
levels of protein? (Mark with a cross in each line.)”

The five FL competencies were applied as follows. “To know”
entailed the pupils’ knowledge and understanding of coherence (item
example: “I am able to explain what a food label says.”) “To do” entailed
the pupils’ practical and technical everyday life competencies (illus-
trative item: “How easy or difficult is it for you to cook from a recipe?”)
“To sense” entailed the pupil’s sensory competencies, their experience
with all senses, and the ability to put these experiences into words (item
example: “I can taste the difference between sour and bitter.”) “To care”
entailed the degree to which pupils’ cared for one self, their friends, and
family as well as food related norms and rules (item example: “I think it
is important to be able to share the food at the table.”) “To want”
entailed the pupils’ responsibility and willingness in terms of citizen-
ship, participation, and action, relating to the environment (item
example: “It is important to consider animal welfare when choosing
what food to eat.”) (See Table 1).

The overall FL scale was calculated as the average of all five FL
competencies.

Table 1
FL competencies from Benn (2014) and operationalized in Stjernqvist, Ljung-
mann, et al. (2021) and item examples.

Competencies Content Item example

To know Knowledge and understanding of e Iam able to explain what a
coherence food label says.

To do Practical and technical everyday e How easy or difficult is it
life competencies for you to cook from a

recipe?

To sense Sensory competencies, o I can taste the difference
experience with all senses, and be between sour and bitter.
able to put it into words

To care The degree to which pupils cared e I think it is important to be
for oneself, their friends, and able to share the food at the
family as well as food related table.
norms and rules

To want Responsibility and willingness e It is important to consider

animal welfare when
choosing what food to eat

(citizenship, participation and
action) in relation to
environment
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2.4.2. Health literacy

HL was measured using the Health Literacy in School-Aged Children
(HLSAC) instrument, which is a theory-based measurement comprising
10 items. The HLSAC tool was developed, validated, and tested with
3850 Finnish schoolchildren in grades 7 to 9 (Paakkari et al., 2016). A
recent study conducted with a Danish sample comprising 803 pupils in
grades 6-7 confirmed that it has satisfactory psychometric properties in
terms of validity and reliability (Bonde et al., 2021).

2.4.3. School well-being

School well-being was measured using a four-item scale. Two of the
items were extracted from the Danish Health Behaviour in School
Children (HBSC) questionnaire developed in 2014: “Other students
accept me as I am,” and “I feel I belong at this school.” Response options
were as follows: (1) strongly disagree, (2) disagree, (3) neither agree nor
disagree, (4) agree, and (5) strongly agree. Two questions from a manda-
tory school well-being questionnaire used in Denmark for pupils in
grades 4-9 were added: “Are you happy with your school?” and “Are you
happy with your classes?”” The response options were: (1) yes, mostly, (2)
sometimes, and (3) rarely or never (Keilow et al., 2014). The students’
final school well-being scores was calculated as the average of all four
items after the two items with a scale of 1-3 was recoded to a scale of
1-5. This was done by coding “(2) sometimes” as 3 and “(3) rarely or
never” as 5.

To enable comparison, all of scales in this study were standardized so
that they were expressed on a scale ranging from 0 to 3.

2.4.4. Covariates

To enable adjustment for potential confounders, we followed
Doustmohammadian et al. (2019) and collected self-reported data on
pupils’ age, sex, and SES. The pupils’ SES was measured by their re-
sponses on their parents’ occupational social class (Currie et al., 1997):
“Does your father (mother) have a job? If yes, please write down the
place where he/she works.” The responses were coded according to the
recommendations in the HBSC questionnaire. Each pupil’s responses
were categorized with reference to their family’s social group deter-
mined by the highest-ranking parent. These groups were high (1-2),
medium (3-4), low (5 and economically inactive), and unclassifiable.

2.5. Statistical analysis

2.5.1. Psychometric properties of the food literacy scale

Cronbach’s alpha was used to assess the reliability of the scales. An
alpha value above 0.7 was considered acceptable. Skewness values were
calculated to check for the scales’ ceiling or flooring effects. Scales with
skewness values below —2 and above 2 were deemed to have prob-
lematic flooring or ceiling effects.

2.5.2. Intervention effects

We assessed intervention effects on overall FL and on the five di-
mensions of FL using linear mixed models and following the intention-
to-treat principle. The following variables were included in the model
in order to assess the intervention’s impact: group allocation (inter-
vention or control), time (baseline or end-line), and the interaction be-
tween group allocation and time (group allocation x time). The impact
of the intervention was investigated by interpreting the relevant esti-
mates of the interaction term. In order to adjust for the hierarchical
clustering nature of the data, school class, being the smallest cluster in
the sampling design, was introduced as a random effect in the models
(Kriemler et al., 2010). To adjust the models for known FL confounders,
we included sex, SES, and age of pupils as fixed factors in all of the
models (Doustmohammadian et al., 2019). We also calculated intraclass
correlations (ICC) to determine variations among school classes as
fractions of the total variance. Alpha levels below p = 0.05 were
considered statistically significant. All statistical analyses were con-
ducted using the R packages Ime4, ImerTest, and merTools.
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3. Results

A total of 12 schools participated in the study. Fig. 2 depicts the
number of participants and their response rate. Two of the 12 schools
were excluded during data collection because of the onset of the COVID-
19 pandemic. One school did not provide post intervention data and was
therefore excluded which meant that a total of nine schools was included
in the analysis of this study. A total of 640 participants were recruited
from these schools for this study and provided data on socio de-
mographic variables. The intervention group comprised a slightly higher
number of boys (56%, chi2, p = 0.032) and were slightly older (0.68
years), t-test, p < 0.001) compared to the control group. No statistical
difference in socioeconomic status or private/public school was
observed. Descriptive statistics are displayed in Table 2.

Table 3 shows the means, standard deviations, skewness and Cron-
bach’s alpha values of the pupils’ unadjusted raw scores for the overall
FL and for the five FL competencies before and after FOODcamp by
intervention and the control group and before and after FOODcamp. No
variables showed problematic skewness values before the intervention
(range: 1.65 to —0.13) or post-intervention (range: 1.07 to 0.00). All of
the variables showed acceptable Cronbach’s alpha values before the
intervention (range: 0.70 to 0.88) and post-intervention (range: 0.72
and 0.89), indicating that all of the scales met the criteria for internal
consistency.

Table 4 presents the results of the analysis of the effects of FOOD-
camp and of the control variables (i.e., age, SES, and sex). There was
evidence of an intervention effect for FL as a whole (E = 0.078, CI
(0.034-0.122), p = 0.001). Of the five FL dimensions, we found an
intervention effect for “to do” (E = 0.098, CI (0.035-0.161), p = 0.002),
“to sense” (E = 0.152, CI (0.073-0.232), p < 0.001) and “to know” (E =
0.086, CI (0.022-0.150), p = 0.009). There was no evidence of an
intervention effect for the “to care” and “to want” dimensions. Two
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Table 2
Descriptive stastics of participants in the invervention and controlgroup

Variable Intervention Control Total

Gender (p = 0.026)1

Male 205 (56%) 129 (48%) 335 (52%)
Female 161 (44%) 144 (53%) 305 (48%)
Age (p < 0.001)2

Mean (sd) 12.74 (0.69) 12.11 (0.92) 12.47 (0.85)
Socio economic status (p = 0.103)1

Low 31 (8%) 30 (12%) 61 (10%)
Middle 155 (43%) 98 (35%) 253 (40%)
High 150 (41%) 130 (48%) 280 (44%)
Unclassifiable 31 (8%) 15 (6%) 46 (7%)

Private public school (p = 0.156)1
Public 315 (82%)
Private 52 (18%)

223 (86%)
50 (13%)

538 (84%)
102 (16%)

Note. 1 chi square test of difference. 2 independent sample t-test.

participants did not have data on the outcome variables and were
excluded from the analysis at this point.

The results also revealed evidence of a secondary intervention effect
on HL (E = 0.084, CI (0.008-0.160), p = 0.030). No intervention effect
was observed for school well-being.

4. Discussion

We found that the FOODcamp intervention positively impacted on
food literacy among Danish schoolchildren. This effect was evidently
driven by the “to do,” “to know,” and “to sense” dimensions of FL.
Additionally, FOODcamp had a positive effect on HL, but no effect on
school well-being was found. This study is the first study to quantita-
tively evaluate intervention effects with a holistic measure of FL,
encompassing all five FL dimensions that Benn argued to be important to
consider when investigating children’s FL (Benn, 2014; Stjernqvist,

Recruitment material sent to schools
n=>57

¥

Positive replies from schools
n=24

7

Participating schools
n = 10 with classes n =34

Schools excluded due to:
= Could not provide a control class, n =8
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= Cancelled data collection, n =2

/

N

Intervention classes
n=18
2 4
Eligible pupils at baseline survey
n=424
A 4

Pupils with informed consent
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Pupils who completed the survey
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Response rate (93%)
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Fig. 2. Caption: Flowchart showing flow of study population.
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Elsborg, et al., 2021).

The intervention’s impact on FL was driven by the three most
competency-based aspects of FL “to do” and “to know” and “to sense”.
These findings are in accordance with other studies of camp-based in-
terventions, which have showed an impact on e.g. practical cooking
skills and confidence (Adedokun, Omolola A. et al., 2020; Condrasky
et al., 2010; Jarpe-Ratner et al., 2016). Moreover, they support the re-
ported effects of other school-based interventions on dietary behavior
(Caraher et al., 2013; Saha et al., 2020).

To the best of our knowledge, this is the first study to investigate and
demonstrate an intervention’s effect on the “to sense” dimension of FL.
The intervention notably had the greatest effect on this dimension.
Given that this scale contributed most significantly to variations in food
intake (see Stjernqvist, Ljungmann, et al., 2021), our findings emphasize
the importance of working with this domain in future prospective FL
studies targeting children, while also exploring the mechanisms driving
such changes. Moreover, these findings were also corroborated by those
of a qualitative study focusing on the same intervention and participants
(Stjernqvist, Ljungmann, et al., 2021).

No effects were observed for the “to care” and “to want” dimensions,
which can be categorized as more attitudinal aspects of FL, entailing
slightly political overtones. These findings may be explained by the in-
tervention’s duration, as attitudinal aspects often take longer to develop
and are more difficult to influence compared with competency-based
aspects (Thomas, 1991). They may also have been influenced by
FOODcamp’s structure, which mainly centers on practical activities and
cooking classes. However, as highlighted in a consensus statement on
children’s FL, it is important to consider and explore how these broader
aspects of FL can be further developed (Truman et al., 2017).

Contrary to the hypotheses and findings of the COOK study (Kuroko
et al., 2020), no effect was observed on school well-being. This finding
could be explained by the high mean value at the baseline (2.42 on a
scale of 0-3) for school well-being. This value could indicate that the
classes included in this study were all functioning relatively well, with
minimal scope for further (measurable) improvements. The high mean
score could also indicate that the measure used in this study did not
provide sufficiently variance to be able to distinguish extraordinary
from good school well-being.

This is the first study to apply an FL measure comprising all five
subcomponents to evaluate camp intervention effects. Considering the
early stage of FL scholarship, with only a few existing longitudinal
studies of its impact on food behavior (e.g., Laska et al., (Laska et al.,
2012), it is difficult to speculate about the practical implications of the
intervention’s FL impacts. However, as indicated in the introductory
section of this paper, the concept of FL has theoretical implications for
food behaviour (Benn, 2014) and empirical associations with food
intake (Bailey et al., 2019). Additionally, one study, which utilized a
different FL measure, indicated a possible impact of improved culinary
skills on food intake (Harmon et al., 2015).

The overall development of FL for the pupils attending FOODcamp
was 0.07 or appr 4% higher compared to the control group, and as
previously mentioned, the highest effect was observed for the dimension
“to sense”, and here the pupils in the intervention group experienced a
0.15 or appr 10% more positive development compared to the control
group. As this is one of the first studies investigating FL quantitatively,
and given that we do not have longitudinal evidence supporting what a
4% increase in FL or a 10% increase in “to sense” will potentially mean
for e.g. future dietary behavior, the practical relevance is difficult to
make tangible claims about. All though these can be considered rela-
tively small effect sizes the relatively short duration of the intervention
should also be considered. FOODcamp as an intervention is imple-
mented in the school setting which is a setting all children are exposed
to. This means that it is easily scalable and so the effects could have an
impact on a population level, where research show that even small in-
dividual effects are important to public health (Rose, 1985).
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4.1. Strengths and limitations of the study

This study had several strengths and limitations that should be
considered when interpreting the results. The large sample size and the
large number of participating classes were clearly strengths, which
indicated that the study was well powered and that it was possible to
control effectively for the nested structure of the data in the analyses.
Because the study entailed a parallel class design, the intervention and
control groups had minimal differences relating to key background
variables, such as age, sex distribution, and SES. A limitation of this
study was the lack of randomization of groups. FOODcamp is an ongoing
intervention programme, so randomization was not possible. Whereas
the instruments used in the study were previously validated in the same
cultural context and with the same age group (Bonde et al., 2021;
Stjernqvist, Elsborg, et al., 2021), thereby constituting a strength, the
measure used for school well-being has not been previously validated,
constituting a limitation.

4.2. Implications for research and practice

Our findings have several important practical implications. FOOD-
camp’s impacts, as we have demonstrated, highlight the value of the
intervention, while revealing the positive impact of a relatively brief
intervention on children’s FL. However, the results also showed that the
effects on FL were driven by the “to do,” “to know,” and “to sense” di-
mensions; no effect was observed for “to want” or “to care.” Future
studies and development projects should explore and experiment with
interventions focusing on the “to want” and “to care” aspects.

As a “before and after” study, our investigation only revealed the
short-term effects of FOODcamp on FL. Future studies should investigate
whether the intervention has initiated a positive trend among its par-
ticipants or whether the effects diminish over time. More research on
how changes in FL affect behavior and whether the observed effect sizes
have implications for behavior are also needed.

4.3. Conclusion

This quasi-experimental controlled effectiveness trial indicated that
FOODcamp, which is a one-week structured camp comprising different
food-related classes and activities for schoolchildren, influenced several
aspects of FL, overall FL, and HL. The study provides evidence of the
effects of the camp on the “to do,” “to know,” and to “sense” dimensions
of FL, while having no effect on the “to want” or “to care” dimensions.
Contrary to what we hypothesized, we found no effect on school well-
being.

Author contributions

All authors approved the final manuscript.

Conceptualization, PE, AB, GRH, and NWS; methodology, PE and
NWS; data collection AVT, SGA, MCV and NWS; analysis and figures, PE;
writing—original draft preparation, PE.; writing— review and editing,
PE, AVT, GRH, AB, SGA, MCV, CDK, and NWS.; supervision, AB, CDK
and GRH; project administration, NWS and GRH.; funding acquisition,
AB, NWS and GRH. All authors have read and agreed to the published
version of the manuscript.

Funding

This research was supported by Arla Fonden (grant date 2019/07/
13). The funding agency had no role in the study design; data collection,
analysis, and interpretation; writing of the manuscript; or in the decision
to submit the article for publication.



P. Elsborg et al.
Data availability

The datasets generated during and/or analysed during the current
study are available from the corresponding author on reasonable
request.

Ethical statement

The study obtained ethical approval from the Capital Region
Denmark (ref. no. VD-2019-107) and adhered to General Data Protec-
tion Regulation. The teachers collaborated to obtain parental consent
prior to data collection. The pupils were informed on the day of data
collection that their participation was voluntary and that no one except
the research team would see their responses.

Declaration of competing interest

None of the researchers had any personal or financial interests or
relationships that could have affected the research objectivity.

Acknowledgments

The authors would like to thank all participating children and
teachers. We also thank Jette Benn for her inputs during discussions and
her assistance in developing the FL instrument.

Appendix A. Supplementary data

Supplementary data related to this article can be found at https://
doi.org/10.1016/j.appet.2021.105845.

References

Adedokun, O. A., Bastin, S., Plonski, P., Najor, J., & Cotterill, D. (2020). Outcome
evaluation of the super star chef summer youth nutrition education program. Journal
of Extension, 58(2). Article 13 https://tigerprints.clemson.edu/joe/vol58/iss2/13.

Arnberg, K., Larnkjer, A., Michaelsen, K. F., & Mglgaard, C. (2012). Central adiposity
and protein intake are associated with arterial stiffness in overweight children.
Journal of Nutrition, 142(5), 878-885. https://doi.org/10.3945/jn.111.150672

Bailey, C. J., Drummond, M. J., & Ward, P. R. (2019). Food literacy programmes in
secondary schools: A systematic literature review and narrative synthesis of
quantitative and qualitative evidence. Public Health Nutrition, 22(15), 2891-2913.
https://doi.org/10.1017/51368980019001666

Beets, M. W., Swanger, K., Wilcox, D. R., & Cardinal, B. J. (2007). Using hands-on
demonstrations to promote cooking behaviors with young adolescents: The culinary
camp summer cooking program. Journal of Nutrition Education and Behavior, 39(5),
288-289. https://doi.org/10.1016/j.jneb.2007.05.002

Benn, J. (2014). Food, nutrition or cooking literacy- a review of concepts and
competencies regarding food education. International Journal of Home Economics, 7
(1), 13-35.

Blither, M. (2019). Obesity: Global epidemiology and pathogenesis. Nature Reviews
Endocrinology, 15(5), 288-298. https://doi.org/10.1038/s41574-019-0176-8

Bonde, A. H., Stjerngvist, N. W., Klinker, C. D., Maindal, H. T., Paakkari, O., & Elsborg, P.
(2021). Translation and validation of a brief health literacy instrument for children into
Danish. Health Literacy Research and Practice (in press).

Brennan, S. F., Lavelle, F., Moore, S. E., Dean, M., McKinley, M. C., McCole, P.,
Hunter, R. F., Dunne, L., O’Connell, N. E., Cardwell, C. R., Elliott, C. T.,
McCarthy, D., & Woodside, J. V. (2021). Food environment intervention improves
food knowledge, wellbeing and dietary habits in primary school children: Project
Daire, a randomised-controlled, factorial design cluster trial. International Journal of
Behavioral Nutrition and Physical Activity, 18(1), 23. https://doi.org/10.1186/
$12966-021-01086-y

Brooks, N., & Begley, A. (2014). Adolescent food literacy programmes: A review of the
literature. Nutrition & Dietetics, 71(3), 158-171. https://doi.org/10.1111/1747-
0080.12096

Caraher, M., & Lang, T. (1999). Can’t cook, won’t cook: A review of cooking skills and
their relevance to health promotion. International Journal of Health Promotion and
Education, 37(3), 89-100. https://doi.org/10.1080/14635240.1999.10806104

Caraher, M., Seeley, A., Wu, M., & Lloyd, S. (2013). When chefs adopt a school? An
evaluation of a cooking intervention in English primary schools. Appetite, 62, 50-59.
https://doi.org/10.1016/j.appet.2012.11.007

Chen, Q., Goto, K., Wolff, C., Bianco-Simeral, S., Gruneisen, K., & Gray, K. (2014).
Cooking up diversity. Impact of a multicomponent, multicultural, experiential
intervention on food and cooking behaviors among elementary-school students from
low-income ethnically diverse families. Appetite, 80, 114-122. https://doi.org/
10.1016/j.appet.2014.05.009

Appetite 169 (2022) 105845

Condrasky, M. D., Corr, A. Q., Sharp, J., Hegler, M., & Warmin, A. (2010). Culinary
nutrition camp for adolescents assisted by dietetic student counselors. Topics in
Clinical Nutrition, 25(4), 362-370. https://doi.org/10.1097/TIN.0b013e3181faba64

Condrasky, M. D., Johnson, G., Corr, A., & Sharp, J. L. (2015). Cook like a chef 1- and 4-
week camp models. Journal of Extension, 53(2).

Currie, C. E., Elton, R. A., Todd, J., & Platt, S. (1997). Indicators of socioeconomic status
for adolescents: The WHO health behaviour in school-aged children survey. Health
Education Research, 12(3), 385-397. https://doi.org/10.1093/her/12.3.385

Dixon, E. J., Condrasky, M. D., Sharp, J. L., & Corr, A. Q. (2013). Cooking confidence and
healthy eating choices of preadolescent participants at a cooking camp. Topics in
Clinical Nutrition, 28(1), 21-33. https://doi.org/10.1097/TIN.0b013e31826f8del

Doustmohammadian, A., Keshavarz Mohammadi, N., Omidvar, N., Amini, M.,
Abdollahi, M., Eini-Zinab, H., Amirhamidi, Z., Esfandiari, S., & Nutbeam, D. (2019).
Food and nutrition literacy (FNLIT) and its predictors in primary schoolchildren in
Iran. Health Promotion International, 34(5), 1002-1013. https://doi.org/10.1093/
heapro/day050

Ejlerskov, K. T., Christensen, L. B., Ritz, C., Jensen, S. M., Mglgaard, C., &

Michaelsen, K. F. (2015). The impact of early growth patterns and infant feeding on
body composition at 3 years of age. British Journal of Nutrition, 114(2), 316-327.
https://doi.org/10.1017/S0007114515001427

Fertig, A. R., Loth, K. A,, Trofholz, A. C., Tate, A. D., Miner, M., Neumark-Sztainer, D., &
Berge, J. M. (2019). Compared to pre-prepared meals, fully and partly home-cooked
meals in diverse families with young children are more likely to include nutritious
ingredients. Journal of the Academy of Nutrition and Dietetics, 119(5), 818-830.
https://doi.org/10.1016/j.jand.2018.12.006

Garcia, A. L., Brown, E., Goodale, T., McLachlan, M., & Parrett, A. (2020). A nursery-
based cooking skills programme with parents and children reduced food fussiness
and increased willingness to try vegetables: A quasi-experimental study. Nutrients, 12
(9), 2623. https://doi.org/10.3390/nu12092623

Harmon, B. E., Smith, N., Pirkey, P., Beets, M. W., & Blake, C. E. (2015). The impact of
culinary skills training on the dietary attitudes and behaviors of children and
parents. American Journal of Health Education, 46(5), 283-292. https://doi.org/
10.1080/19325037.2015.1056862

Jarpe-Ratner, E., Folkens, S., Sharma, S., Daro, D., & Edens, N. K. (2016). An experiential
cooking and nutrition education program increases cooking self-efficacy and
vegetable consumption in children in grades 3-8. Journal of Nutrition Education And
Behavior, 48(10), 697-705. https://doi.org/10.1016/.jneb.2016.07.021. el.

Keilow, M., Holm, A., Bagger, S., & Henze-Pedersen, S. (2014). Udvikling af
trivselsmdlinger i folkeskolen: En pilotunderspgelse. SFI. (English translation:
Development of well-being measures in public primary school: A pilot study) htt
ps://www.vive.dk/da/udgivelser/udvikling-af-trivselsmaalinger-i-folkeskolen-en-pi
lotundersoegelse-5156/.

Kriemler, S., Zahner, L., Schindler, C., Meyer, U., Hartmann, T., Hebestreit, H., Brunner-
La Rocca, H. P., van Mechelen, W., & Puder, J. J. (2010). Effect of school based
physical activity programme (KISS) on fitness and adiposity in primary
schoolchildren: Cluster randomised controlled trial. BMJ, 340(1), c785. https://doi.
org/10.1136/bmj.c785

Krglner, R., Suldrup Jgrgensen, T., Aarestrup, A. K., Hjgllund Christiansen, A.,
Christensen, A. M., & Due, P. (2012). The Boost study: Design of a school- and
community-based randomised trial to promote fruit and vegetable consumption
among teenagers. BMC Public Health, 12, 191. https://doi.org/10.1186/1471-2458-
12-191

Kuroko, S., Black, K., Chryssidis, T., Finigan, R., Hann, C., Haszard, J., Jackson, R.,
Mahn, K., Robinson, C., Thomson, C., Toldi, O., Scullion, N., & Skidmore, P. (2020).
Create our own kai: A randomised control trial of a cooking intervention with group
interview insights into adolescent cooking behaviours. Nutrients, 12(3), 796. https://
doi.org/10.3390/nu12030796

Laska, M. N., Larson, N. I., Neumark-Sztainer, D., & Story, M. (2012). Does involvement
in food preparation track from adolescence to young adulthood and is it associated
with better dietary quality? Findings from a 10-year longitudinal study. Public Health
Nutrition, 15(7), 1150-1158. https://doi.org/10.1017/51368980011003004

Lytle, L. A., & Kubik, M. Y. (2003). Nutritional issues for adolescents. Best Practice &
Research Clinical Endocrinology & Metabolism, 17(2), 177-189. https://doi.org/
10.1016/51521-690x(03)00017-4

Matthiessen, J., & Fagt, S. (2017). Kostens betydning for bgrn og unges sundhed og
overveegt: 2000-2013, 2017 E-artikel fra DTU Fgdevareinstitutet, (2), 1-23 (English
translation: Diets” importance for children and youth’s health and obesity).

Nutbeam, D. (2000). Health literacy as a public health goal: A challenge for
contemporary health education and communication strategies into the 21st century.
Health Promotion International, 15(3), 259-267. https://doi.org/10.1093/heapro/
15.3.259

Paakkari, O., Torppa, M., Kannas, L., & Paakkari, L. (2016). Subjective health literacy:
Development of a brief instrument for school-aged children. Scandinavian Journal of
Public Health, 44(8), 751-757. https://doi.org/10.1177/1403494816669639

Raphaélle, J., Motard-Bélanger, A., Provencher, V., Fernandez, M. A., Gayraud, H., &
Drapeau, V. (2020). Influence of cooking workshops on cooking skills and
knowledge among children attending summer day camps. Canadian Journal of
Dietetic Practice and Research, 81(2), 86-90. https://doi.org/10.3148/cjdpr-2019-
030

Ronto, R., Ball, L., Pendergast, D., & Harris, N. (2016). Adolescents’ perspectives on food
literacy and its impact on their dietary behaviours. Appetite, 107, 549-557. https://
doi.org/10.1016/j.appet.2016.09.006

Rose, G. (1985). Sick individuals and sick populations. International Journal of
Epidemiology, 14(1), 32-38.

Saha, S., Dawson, J., Murimi, M., Dodd, S., & Oldewage-Theron, W. (2020). Effects of a
nutrition education intervention on fruit and vegetable consumption-related dietary



P. Elsborg et al.

behavioural factors among elementary school children. Health Education Journal, 79
(8), 963-973. https://doi.org/10.1177/0017896920944421

Slater, J. (2013). Is cooking dead? The state of home economics food and nutrition
education in a Canadian province. International Journal of Consumer Studies, 37(6),
617-624. https://doi.org/10.1111/ijcs.12042

Stjernqvist, N. W., Elsborg, P., Ljungmann, C. K., Benn, J., & Bonde, A. H. (2021).
Development and validation of a food literacy instrument for school children in a
Danish context. Appetite, 156, 104848. https://doi.org/10.1016/j.
appet.2020.104848

Stjernqvist, N. W., Ljungmann, C. K., Benn, J., & Klinker, C. D. (2021). I was pushed over
the edge, but I didn’t die” — a qualitative case study of Danish schoolchildren’s
development of food literacy at FOODcamp. Submitted to Appetite (under review).

Te Velde, S. J., Brug, J., Wind, M., Hildonen, C., Bjelland, M., Pérez-Rodrigo, C., &
Klepp, K. I. (2008). Effects of a comprehensive fruit- and vegetable-promoting
school-based intervention in three European countries: The pro children study.
British Journal of Nutrition, 99(4), 893-903. https://doi.org/10.1017/
S000711450782513X

Appetite 169 (2022) 105845

Thomas, P. R. (1991). Determinants of food choice and prospects for modifying food
attitudes and behavior. In P. R. Thomas (Ed.), Improving America’s diet and health:
From recommendations to action. National Academies Press. https://www.ncbi.nlm.
nih.gov/books/NBK235260/.

Truman, E., Raine, K., Mrklas, K., Prowse, R., Hoed, R. C. D., Watson-Jarvis, K.,
Loewen, J., Gorham, M., Ricciardi, C., Tyminski, S., & Elliott, C. (2017). Promoting
children’s health: Toward a consensus statement on food literacy. Canadian Journal
of Public Health, 108(2), e211-e213. https://doi.org/10.17269/CJPH.108.5909

Vaitkeviciute, R., Ball, L. E., & Harris, N. (2015). The relationship between food literacy
and dietary intake in adolescents: A systematic review. Public Health Nutrition, 18(4),
649-658. https://doi.org/10.1017/51368980014000962

Zheng, M., Allman-Farinelli, M., Heitmann, B. L., & Rangan, A. (2015). Substitution of
sugar-sweetened beverages with other beverage alternatives: A review of long-term
health outcomes. Journal of the Academy of Nutrition and Dietetics, 115(5), 767-779.
https://doi.org/10.1016/j.jand.2015.01.006



