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A B S T R A C T   

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, 

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 (Blüher, 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; Raphaëlle 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 

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% (Krølner 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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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 

Fig. 1. Caption: Program overview of a typical week at FOOD camp.  
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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 0 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 0 (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. 

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 × 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 lme4, lmerTest, and merTools. 

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 
coherence  

• I am able to explain what a 
food label says. 

To do Practical and technical everyday 
life competencies  

• How easy or difficult is it 
for you to cook from a 
recipe? 

To sense Sensory competencies, 
experience with all senses, and be 
able to put it into words  

• I can taste the difference 
between sour and bitter. 

To care The degree to which pupils cared 
for oneself, their friends, and 
family as well as food related 
norms and rules  

• I think it is important to be 
able to share the food at the 
table. 

To want Responsibility and willingness 
(citizenship, participation and 
action) in relation to 
environment  

• It is important to consider 
animal welfare when 
choosing what food to eat  
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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 

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, 

Fig. 2. Caption: Flowchart showing flow of study population.  

Table 2 
Descriptive stastics of participants in the invervention and controlgroup  

Variable Intervention Control Total 

Gender (p ¼ 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 ¼ 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 ¼ 0.156)1 
Public 315 (82%) 223 (86%) 538 (84%) 
Private 52 (18%) 50 (13%) 102 (16%) 

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

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. 
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