
Appetite 156 (2021) 104848

Available online 20 August 2020
0195-6663/© 2020 Elsevier Ltd. All rights reserved.

Research report 

Development and validation of a food literacy instrument for school 
children in a Danish context 

Nanna Wurr Stjernqvist a,*, Peter Elsborg a, Cecilie Karen Ljungmann a, Jette Benn b, 
Ane Høstgaard Bonde a 

a Diabetes Prevention Research, Steno Diabetes Center Copenhagen, Gentofte, Denmark 
b Danish School of Education, Aarhus University Denmark, Aarhus, Denmark   

A R T I C L E  I N F O   

Keywords: 
Food literacy 
Sensory competencies 
Measurement 
Questionnaire 
Child/adolescent 

A B S T R A C T   

Food literacy (FL) is an aim of food education and cooking interventions, but is defined and measured in different 
ways. In this study we developed, tested, and validated a FL instrument targeting children aged 12–14 years that 
builds on a broad 5-dimensional FL concept that includes the competencies of knowing and doing, as well as the 
rarely investigated competencies of using the senses, caring for others, and wanting to participate as a citizen 
regarding food issues. The study had 3 phases: 1) item development involving an expert panel; 2) scale testing 
comprising a face validity test with 12 pupils and a test with 817 pupils, of which 267 took part in a retest; and 3) 
scale validation including testing dimensionality by confirmatory factor analysis (CFA), internal reliability by 
Cronbach α, external reliability by intraclass coefficient (ICC), and convergent and predictive validity by 
regression analysis. CFA showed an acceptable model fit, confirming the concept of FL as 1 factor and its 5 
distinct competencies as subfactors. There was good internal reliability for total FL score (α = 0.85) and good 
external test–retest reliability (ICC = 0.92). Convergent validity for a similar health literacy construct was sig
nificant for the total FL scale and its 5 competencies; this was also true for the predictive validity of FL with food 
intake as an outcome. This 37-item, 5-dimensional FL instrument can be used to assess FL levels in children and 
can guide food and nutrition education.   

1. Introduction 

Food is a basic requirement for human survival and is closely linked 
to culture — ie, daily life activities, traditions, lifestyle, and manner of 
socialising. Food offers pleasure, and healthy food behaviour in children 
promotes cognitive development and growth; however, it can also cause 
frustration and pose health risks (Lytle & Kubik, 2003; Patton et al., 
2016) such as metabolic dysfunction, which can lead to obesity and 
consequently increase the risk of noncommunicable diseases and pre
mature mortality (Popkin, 2006; World Health Organization 2003). 

Evidence suggests that health-related behaviours such as food intake 
and involvement in food preparation learned during childhood and 
adolescence persist into adulthood (Laska et al., 2012; Lytle et al., 2000; 
Whitaker et al., 1997). Childhood and adolescence thus represent 
important periods for establishing the foundations of lifelong good 

health through, among other things, learning to choose, prepare, and eat 
food (Laska et al., 2012; Patton et al., 2016). In this context, there is a 
need for food education and health promotion targeting children’s 
competencies related to food both in informal settings such as the family 
and in formal educational settings such as school. The concept of food 
literacy (FL) is a major topic in many studies and interventions regarding 
cooking and food education targeting children and adolescents (Benn, 
2014; Fordyce-Voorham & Lai-Yeung, 2016; Truman, Lane, & Elliott, 
2017; Vidgen & Gallegos, 2014). The definition and use of the term in 
these studies vary widely depending on interest, theoretical approach, 
and aim, encompassing both very narrow and broad aspects that 
emphasise its multidimensional and contextual nature The narrow 
definition of FL as a behavioural goal focusing on knowledge and 
cooking skills considers food in terms of diet, nutrition, and healthy 
choices; the more general definition focuses on empowerment, 
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codecision-making, and a critical understanding of food (Benn, 2014). 
Although more recent descriptions of FL recognise different aspects of 
food such as culture (ie, societal aspects of food) or food systems (ie, 
environmental impact), their measurement has not yet been established 
(Truman, Lane, & Elliott, 2017). Moreover, sensory properties are not 
considered despite their close association with food and eating (Brug 
et al., 2008; Sandell et al., 2016). Additionally, most FL studies and 
definitions focus on the adult population (Truman, Raine, et al., 2017). 
According to a recent consensus statement on FL in relation to children, 
adult definitions are too vague and fail to recognise different levels of 
competencies relevant to children of different age groups. 
Child-oriented definitions of FL are furthermore recommended to 
acknowledge critical abilities (ie, skills that allow children to participate 
in broader societal food issues), consistent with a comprehensive defi
nition of FL that includes more than knowledge and skills (Truman, 
Raine, et al., 2017). 

One definition that draws on an expansive understanding of FL and 
emphasises critical abilities along with the sensing of food and caring for 
others within an educational context is Benn’s (2014) theoretic didactic 
model. This qualitative model comprises 5 distinct but overlapping food 
competencies relevant to children — ie, ‘to know’, ‘to do’, ‘to sense’, ‘to 
care’, and ‘to want’. The aim of the first competency (to know) is to 
develop students’ understanding of coherence, eg, between food intake 
and health. The aim of the second (to do) is to develop everyday life 
practical and technical competencies like choosing and cooking food. 
The aim of the third (to sense) is developing use of all the sensory 
competences in relation to cooking and tasting. The aim of the fourth (to 
care) is including ethical considerations and caring for oneself and 
others in relation to food. The aim of the last (to want) is developing 
citizenship and willingness to participate, eg, in solving general food 
problems in society (Benn, 2014). The model was inspired by the United 
Nations Educational, Scientific, and Cultural Organization (2005) and 
by research on health literacy (Nutbeam, 2000; St. Leger, 2001) and 
food education — among others Fordyce-Voorham (2011) and Vidgen 
and Gallegos (2010). 

Validated FL instruments for children are increasingly recognising 
broader measures of FL. For instance, Amin et al. (2019) included 
measures of food system knowledge in their FL tool for children aged 
9–11 years, while Doustmohammadian et al. (2017) also included 4 
items related to critical skills in their food and nutrition literacy in
strument for children aged 10–12 years. This is similar to Benn’s ‘to 
want’ competency and what Truman, Raine, et al. (2017) terms ‘critical 
abilities’. However, both instruments lack measures of sensory compe
tencies and caring for others in relation to food, and those measures 
related to wanting to take a stand as a citizen and act in relation to food 
and environmental issues in the society are limited. Subdimensions of FL 
(eg, knowledge, food preparation, cooking skills) have been referenced 
in studies that do not all use the term FL (Caraher et al., 2013; Condrasky 
et al., 2010; Gatenby et al., 2011; Leal, De Oliveira, and Pereira 2011; 
Santarossa et al., 2015; Woodruff and Kirby 2013). This suggests that 
measures of the ‘to do’ and ‘to know’ dimensions are currently at a more 
mature state than those of the ‘to sense’, ‘to care’, and ‘to want’ di
mensions, with a few exceptions. Woodruff and Kirby (2013) proposed a 
14-item ‘Family meal attitudes and behaviours’ subscale targeting 
children age 9–14 years that relates to the caring competency; however, 
the items are within the family context and do not address caring for 
friends, self, and rules and social norms related to food. Hart et al. 
(2018) defined items related to the competency of sensing in terms of 
sensing hunger and satiety in their 17-item validated mindful eating 
questionnaire, which is different from sensory competencies of seeing, 
tasting, smelling, and feeling of food in the mouth. There are no vali
dated measures of FL related to the sensory competency — ie, having 
experiences of using all the senses in relation to food and being able to 
describe them, while items on the caring and wanting dimensions are 
limited. 

An increasing number of interventions and programs are targeting FL 

and related concepts in children and youth, as for instance chefs’ 
teaching food, health, nutrition and cookery for 9–11 years old in 
schools, (Caraher et al., 2013), an after school cooking club for 12–13 
years old (Gatenby et al., 2011), a culinary nutrition and cooking camp 
away from home for 10–14 years old (Condrasky et al., 2010) and a 
farm-school cooperation including visits to local farms for fostering FL 
and food citizenship in 9–15 years old (Dyg, 2014). This suggests a need 
for validated FL instruments for schoolchildren building on a broad 
concept of FL to guide and evaluate teaching and health promotion 
activities concerning food and cooking in schools and other settings. 
Therefore, building on Benn’s broad model of FL, the purpose of this 
study was to develop, test, and validate an instrument to measure FL in 
schoolchildren aged 11–15 years. In Denmark, most schools teach ‘home 
economics’ in grade 6–7 where children are 12–14 years old, why this 
was the specific target group and age of respondents in this study. 

2. Methods 

This study applied a deductive approach based on Benn’s (2014) 
model of FL; it was designed in 3 phases with 8 underlying steps (Fig. 1) 
according to recent guidelines (Boateng et al., 2018), and included a 
pre-specified analytic plan. The hypothesis that FL consists of 5 distinct 
measurable subdimensions and is positively associated with HL and 
healthy food intake was specified before data collection. 

2.1. Phase 1: development  

Step 1 Specifying the 5 competencies of FL and item development 

To operationalise the model of Benn (2014) and ensure that all as
pects of the 5 competencies of FL were covered, the research team — 
which included Benn — initially defined specific indicators for each of 
these competencies. Existing topics from the literature were categorised 
according to competency and were combined with a larger group of 
indicators of the specific competency developed by the research group 
(Table 2). This table served as reference in the development of items into 
a final pool of about 100 items covering all 5 competencies. This pool 
was presented to an expert panel.  

Step 2 Content validation – Assessment of items by an expert panel, 
item reduction, development of new items, and adjustment 

To ensure content validity of the instrument, we recruited a group of 
experts with expertise in the various aspects of FL from different disci
plines including nutrition, home economics/food education, health ed
ucation, health promotion, and food sociology in relation to children. 
The experts were asked to critically review the pool of items developed 
to operationalise the model of Benn (2014) in step 1. Each reviewer 
started with the 2 competencies in which they had most expertise before 
continuing with the remaining ones (time permitting), and were asked 
to provide quantitative and qualitative assessments with respect to 4 
criteria (Table 1). The reviewers scored each item from 0 to 2 (0 =
question is irrelevant/unsuitable and should be deleted; 1 = question 
can be used with amendments; and 2 = question can be used without 
amendments). If deemed necessary, the reviewers reformulated the item 
and/or developed new ones. Scores and comments from each reviewer 
were summarised into a table that allowed the research team to make 
adjustments to questions and reduce the number of items. 

2.2. Phase 2: scale testing  

Step 3 Face validation – Pretesting questions 

To ensure face validity (ie, that the items were meaningful to the 
target population), 2 focus group interviews were conducted with 
schoolchildren in grade 6 (12–13 years) and grade 7 (13–14 years). A 
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descriptive quantitate assessment was carried out in order to examine 
potential ceiling and floor distributions produced by answers to the 
questions.  

Step 4 Sampling and survey administration 

A sample size of 10 is recommended for each new item in a scale 
(Boateng et al., 2018). With the new European act on General Data 
Protection Regulation that involves a more complicated procedure for 
parental consent, a conservative estimate anticipated a 50% response 
rate, requiring the recruitment of approximately 1060 pupils. A goal was 
to have equal representation of grades 6 and 7 and about 20% repre
sentation of pupils from private schools, as 17% was the average in 
Denmark in 2018 (Statistics Denmark, 2019). Recruitment took place in 
2 rounds. Firstly, 74 schools from the regions of Zealand and Greater 
Copenhagen were contacted by e-mail; of these, 12 signed up for the 
study with 830 pupils, among which was an overrepresentation of pupils 
from private schools. The second round addressed only public schools (8 
in total) from the islands of Funen and Bornholm and 3 more schools 
subsequently signed up, for a total of 1040 pupils eligible for partici
pation in the study. Of the 15 participating schools, 10 were public and 5 
were private. Questionnaires were administered and data collected 
electronically in March and April 2019 during a single school lesson. 

Retesting was carried out in 4 schools approximately 1 week after the 
original test. 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. The study was approved by the 
Capital Region Denmark (ref. no. VD-2019-107) and adhered to General 
Data Protection Regulation.  

Step 5 Item reduction analysis and comparison of models 

In order to base the retention and removal of items on a dataset that 
was different from the one used for validation of the final instrument, 
the sample was randomly divided into 2 subsamples: one used to reduce 
the number of items (development sample) and the other to cross- 
validate the final model fit (validation sample). 

A 5-competency model with a superfactor (Model 2 in Fig. 2) ac
cording to Benn (2014) was constructed by confirmatory factor analysis 
(CFA), and compared with a 1-factor model (Model 1) and 5-factor 
model without a superfactor (Model 3) by CFA to test whether our pri
mary model of interest (Model 2) had an acceptable fit compared to 
other potentially relevant alternative models (DeVellis, 2017). Specif
ically, we evaluated whether Model 2 significantly improved the fit over 
Model 1 without subdimensions and did not improve dramatically upon 
removal of the superfactor, which is possible according to Benn (2014). 

Multiple model fit indices were used to compare the 3 models 
including chi-square statistics, comparative fit index (CFI), Tucker- 
Lewis index (TLI), root mean square error of approximation (RMSEA), 
and standardised root mean square residual (SRMR). These were defined 
according to the widely used criteria of Hu and Bentler (1999) as 
chi-square/df < 5.00, CFI > 0.95, TLI > 0.95, RMSEA < 0.06, and SRMR 
< 0.08. The CFA was done in R package lavaan which allowed ac
counting for the ordinal nature of questionnaire data (Rosseel, 2012). 

For the development sample, the 3 models were fitted in 2 rounds to 
ensure that the model fit indices improved upon removal of problematic 

Fig. 1. Overview of the study design. The study consisted of 3 phases and 8 steps inspired by recent guidelines (Boateng et al., 2018).  

Table 1 
Criteria for assessing food literacy questions.   

• The question is relevant for the specific competency it belongs to considering the 
target group: grade 6–7, aged 12–14 (or possibly grade 5–8 as children are different)  

• The question can measure/grade the pupil’s food literacy on a scale from low to 
high  

• The question matches the specific competency that it is intended to cover  
• The pupils’ answers are expected to scatter among the different answer options (The 

question needs to be revised if you think all pupils will answer “completely agree” 
or “always”)  
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items. The first round fitted the 3 models using all items; the second 
round fitted the models after removing several items based on 2 empiric 
criteria: their loading on the primary factor and crossloading on other 
factors (modification indices). Additionally, we considered 2 theoretic 
criteria at this stage — namely, indicators within each competency and 
response category (eg, opinion and prevalence), with the aim of 
retaining items with high loading (>0.3) with their primary factor and 
little or no crossloading on other factors, while ensuring that most of 
subthemes during phase 1 were included and ultimately measured with 
different scales. 

2.3. Phase 3: validation  

Step 6 Test of dimensionality 

To test and confirm the dimensionality and latent factor structure in 
step 5, the 3 models were fitted to the validation sample by CFA using 
phase 2 model fit criteria. The models were compared to verify whether 
the model fit indices of the primary model (Model 2) were significantly 
better than those of Model 1 and not worse than those of Model 3.  

Step 7 Test of reliability 

The internal consistency and reliability of the scales was assessed 
with Cronbach’s α values, and external test-retest reliability was 
assessed using the intraclass coefficient (ICC).  

Step 8 Test of validity 

For final validity testing we assessed convergent and predictive 
validity (Boateng et al., 2018). Regression analysis was performed for 
the former using the 10-item Health Literacy in School-Aged Children 
instrument (Paakkari et al., 2016), with HL hypothesised to be positively 
associated with FL both in terms of total score and the 5 specific com
petencies. Predictive validity was also tested by regression analysis with 
food intake as an outcome measure of FL (in terms of total score and the 
5 specific competencies). A food frequency index was calculated by 
adding the scores for 5 questions from the Danish contribution of the 
2014 Health Behaviour in School-aged Children Study of the frequency 
of fruit, vegetable, fish, candy/chocolate, and sugar-containing soft 

drink intake (Rasmussen et al., 2014). 

3. Results 

3.1. Phase 1: development  

Step 1 Specifying the 5 competencies of FL and item development 

The 5 competencies of FL were specified into 19 indicators (Table 2) 
that were deemed relevant by the research team in discussion with Benn. 
A challenge was to distinguish between caring for the environment 
(related to the caring dimension) and taking responsibility as a citizen 
for environmental issues in society (related to the wanting dimension). 
This was overcome by moving all environment-related items into the 
wanting dimension, thereby defining the caring dimension as caring for 
family and friends, oneself, and rules and norms. Based on the reference 
table and previous publications, a pool of 105 items was developed 
reflecting the indicators of the 5 competencies.  

Step 2 Content validation: Assessment of items by an expert panel, item 
reduction and adjustment 

Assessment of the 105 items by the 11 experts yielded a diagram of 
the individual and summed score of each item, with qualitative com
ments and/or suggestions for new items. This allowed the research team 
to identify questionable items from each competency area (11 items in 
‘to know’, 5 in ‘to do’, 11 in ‘to sense’, 4 in ‘to care’, and 11 in ‘to want’). 
After comprehensive evaluation and adjusting for these items based on 
Table 2 and the qualitative comments, the questionnaire was reduced to 
64 items. 

3.2. Phase 2: item testing  

Step 3 Face validity – Pretesting questions 

A total of 12 pupils participated in the 2 focus groups, including 6 
pupils each from grade 6 (2 girls and 4 boys) and grade 7 (3 girls and 3 
boys). The qualitative analysis revealed some issues with items 
belonging to the ‘to sense’, ‘to care’, and ‘to want’ dimensions as well as 
ambiguities in/contradiction of some items (especially in the ‘to care’ 

Fig. 2. Comparison of 3 models. Model 1 (1 latent first-order superfactor), Model 2 (1 latent second-order superfactor and 5 latent first-order factors, inspired by 
Benn (2014)), and Model 3 (5 latent first-order factors). 
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and ‘to want’ dimensions — eg, some pupils were opposed to the 
statement “I think about whether my friends eat healthy and varied 
foods). These items were subsequently adjusted (6 items) or deleted (3 
items). We also observed that verbal response categories were favoured 
over numerical ones. A total of 41 pupils from 2 grade 7 classes and 1 
grade 6 class completed the pretest version of the questionnaire; the 
quantitative findings indicated potential ceiling and floor distributions 
for some items. Those with issues were adjusted (3 items) or deleted (1 
item), as were similar items or duplicates (7 items). The final FL ques
tionnaire distributed for testing and retesting comprised 53 items.  

Step 4 Sampling results 

A total of 1040 parents of eligible pupils received the informed 
consent form, and 817 pupils returned the form and answered the 
questionnaire for a response rate of 79%. There were 334 pupils (41%) 
in grade 6 and 483 (59%) in grade 7; 515 (63%) attended public schools 
and 302 (37%) attended private schools (Table 3). In total, 356 pupils 
were eligible for the retest, which took place approximately 1 week after 
the first test with 267 pupils for a response rate of 75%.  

Step 5 Item reduction analysis and model comparison 

Five items were deleted based on low, non-significant factor loadings 
(items Se_9, Se_11, Wa_4, Wa_5, and Wa_9). Two items (Do_4 and Wa_1) 
with low, borderline significant factor loadings were not deleted in order 
to retain the indicator ‘To store and keep food, clean, and wash’ and an 
aspect of the indicator ‘Actions’ in the ‘to do’ and ‘to want’ competencies, 
respectively. We deleted 11 items (Kn_7, Kn_10, Kn_11, Do_1, Do_2, Do_7, 
Do_11, Se_3, Ca_3, Ca_7, and Wa_4) based on modification indices and 
crossload values with other scales and items. Two items (Se_10 and Ca_5) 
that showed crossloading on ‘to want’ were not deleted in order to retain 
the indicators ‘Food courage’ and an item specifically related to family in 
the caring competency. Finally, 1 item (Wa_3) was deleted because of its 
lack of relevance to the target group. Thus, the final number of items in 
the FL instrument was 37. Table 4 shows the fit indices of the 3 models for 
3 different samples — namely, the development sample with all 53 items, 
development sample with the number of items reduced to 37, and vali
dation sample of 37 items. The reduced development sample with 37 
items improved the model fit for all 3 models compared to the full 53-item 
sample, and showed a good fit with Model 2 derived using a deductive 
approach with values above the acceptable threshold, in contrast to 
Model 1. Model 3 did not markedly improve the fit for the reduced 
development sample compared to Model 2. 

3.3. Phase 3: validation  

Step 6 Test of dimensionality 

Fit indices for the 3 models with reduced items in the validation 
sample are shown in Table 4. Model 2 indices were above the threshold, 
in contrast to the subthreshold values of Model 1. Model 3 did not 
significantly improve the model fit indices compared to Model 2. We 
therefore used Model 2 as our primary model. Factor loadings in the CFA 
of Model 2 for the validation sample are shown in Fig. 3. The first-order 
standardised factor loadings for ‘to know’ (0.81), ‘to do’ (0.82), ‘to 
sense’ (0.92), and ‘to care’ (0.62) showed acceptable levels. Although 
the factor loading for ‘to want’ (0.30) was relatively low, it was none
theless at the threshold of 0.30. All factor loadings were statistically 
significant. The ranges of factor loading values for the 5 first-order 
factors were 0.34–0.69 (‘to know’), 0.12–0.66 (‘to do’), 0.45–0.68 (‘to 
sense’), 0.37–0.70 (‘to care’), and 0.26–0.65 (‘to want’).  

Step 7 Test of reliability 

Cronbach’s α values for the total FL and each of the subscales are 
shown in Table 5. The FL scale showed good internal consistency (α =
0.85); 2 subscales (‘to know’ and ‘to sense’) showed acceptable internal 
consistency (α = 0.73); 2 had α values slightly below the acceptable 
threshold of 0.7 (‘to do’, α = 0.64 and ‘to care’, α = 0.66); and 1 (‘to 
want’) had a lower value (α = 0.50). The ICC for test-retest reliability 
was excellent (0.92) for the total FL scale and good (0.76–0.88) for the 5 
subscales.  

Step 8 Test of validity 

Results from the 6-factor regression analysis with HL, which was 
hypothesised to be associated with the construct of FL as part of 
convergent validity, are shown in Table 6. All scales including the total 
FL scale were significantly associated with HL. The adjusted R2 (0.041) 
showed that the total FL scale explained 41% of the variation in the HL 
scale and that the competencies ‘to know’ and ‘to sense’ equally 
explained a relatively high percentage of the variation in the outcome 
(between 25% and 34%). All p-values remained significant after 
adjusting for multiplicity using Holm’s correction (Holm, 1979). 

The results of the 6-factor regression analysis of predictive validity 
showed that food intake was significantly associated with the total FL 
scale as well as its 5 competencies, although the P value for ‘to want’ was 
close to the cutoff value (5% significance level) (Table 7). The predictors 

Table 2 
FL competencies and aims from Benn (2014) and indicators to guide item development.  

Competencies Aims Indicators 

To know Knowledge and understanding of coherence  • Knowledge of foods and dishes    
• Knowledge of nutrients    
• Understanding of coherences between intake and health    
• Knowledge of food and hygiene 

To do Everyday life competencies, practical and technical. (capable and ‘cope-able’)  • To grow food and collect food in nature    
• To choose food    
• To cook food    
• To storage and keep food, to clean and dish    
• To reuse leftovers 

To sense Sensory competencies, experience with all senses, and be able to put it into words  • To taste and flavour the food    
• To look    
• To smell    
• To judge consistence    
• Food courage 

To care Ethical considerations in relation to food showing care (‘care for and care of’)  • For yourself,    
• For friends and family    
• Rules and norms 

To want Responsibility and willingness (citizenship, participation and action) in relation to environment  • To take a stand    
• To act  
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explained between 5.7% and 0.4% of the variance in food intake, 
ranging from the total FL scale (which explained 5.7% of the variance; 
R2 = 0.057) to the competency ‘to want’ (which explained 0.4%). 

4. Discussion 

Building on Benn’s (2014) broad model of FL, the present study 
developed an instrument to measure FL in schoolchildren in grades 6 
and 7 (aged 12–14 years). The 37-item instrument comprising 5 com
petencies (35 Likert-type items plus 2 true/false items) was validated in 
a population of Danish schoolchildren using both quantitative and 
qualitative methods (Boateng et al., 2018). This is the first study eval
uating FL in children using a comprehensive model that includes aspects 
of sensing, caring for others, and wanting to take a stand and act in 
addition to knowledge and cooking skills. 

The main results of the CFA demonstrate that our empirical data fit 
well with the model of FL described by Benn (2014), with 5 distinct 
measurable competencies and a total FL scale. It also follows the 
recommendation of McKechnie (2016) that FL instruments allow for the 
measurement of each competency separately as well as within a total 
scale. 

Internal consistency was good for the overall FL scale and the ‘to 
know’ and ‘to sense’ subscales. A weakness was that the ‘to do’ and ‘to 
care’ subscales had Cronbach’s α values below the acceptable threshold 
of 0.7, and ‘to want’ had as low as 0.5, which warrants closer exami
nation in future studies. Doustmohammadian et al. (2017) also reported 
a low α value (0.48) on their 4-item ‘critical nutrition literacy skills’ 
subscale which is similar to our 6-item ‘to want’ subscale. However, α 
values slightly below 0.7 (ie, 0.50 ≤ α ≤ 0.60) are acceptable in early 
stages of research (Streiner, 2016). Our 6-item ‘to want’ subscale 
moreover, adds value by emphasising items on critical abilities con
cerning wider food-related issues as compared to Doustmohammadian 
et al. (2017). 

Interestingly, the ‘to do’ and ‘to sense’ subscales contributed most 
significantly to the variation in food intake, emphasising the sensing 
dimension along with practical skills as being central to FL. This aligns 
with an Australian qualitative study on adolescents’ perspective on FL 
and its impact on their dietary behaviour, which reported that although 
adolescents acknowledged food and nutrition knowledge as being 
important for eating well, the majority did not apply their knowledge to 
practice because of their low confidence in food skills (Ronto et al., 

2016). 
In terms of what can be learned from the remaining 4 subscales, the 

8-item ‘to know’ subscale adds new knowledge to the field by intro
ducing items beyond the nutritional and food safety knowledge as 
described by Doustmohammadian et al. (2017). The FL instrument by 
Amin et al. (2019) extends the ‘to know’ competency with ‘food system 
knowledge’ (4 items) but cultural knowledge is absent, although culture 
is an important element for defining FL (Benn, 2014; Truman, Raine, 
et al., 2017) and must therefore be operationalised into measurable 
questions. 

The 9-item ‘to do’ subscale focuses on skills associated with growing, 
selecting, preparing, cooking, reusing, and cleaning, which are similar to 
items found in other studies eg, Amin et al. (2019), Caraher (2013), and 
Cunningham-Sabo et al. (2013), but these studies focus on a younger age 
group (9–11 years) than in our study (12–14 years old). 

The 8-item ‘to sense’ subscale showed good validity and reliability 
and the highest factor loading on the overall FL scale, making it a 
promising new subscale for future prospective studies. The value of this 
subscale is that it introduces new measurable items and descriptive 
words for food-related experiences involving the 5 senses. This dimen
sion has received little attention, despite being important for food intake 
in children (eg, Sandell et al., 2016). An exception is a study that 
examined body-related sensations and thoughts with a 17-item mindful 
eating instrument for children in grades 4 and 5 (Hart et al. (2018). 
However, this instrument focused on how to avoid disordered eating 
behaviour, in contrast to the focus on sensory competencies as smelling, 
tasting and seasoning food and dishes in our subscale. 

Finally, the 6-item ‘to care’ subscale comprises items pertaining to 
more wide-ranging aspects of caring for self, friends, and family than the 
instrument of Doustmohammadian et al. (2017) as well as items related 
to norms and rules, and focuses solely on children’s FL instead of those 
of both children and their families (Woodruff & Kirby, 2013). 

Regarding transferability of our instrument, it is possible to translate 
an instrument and apply it in other contexts, if you follow a recom
mended procedure for translation and cultural adaption as Beaton et al. 
(2000) which Jomori et al. (2017) did when they adapted a cooking 
skills and healthy eating questionnaire from English in a North American 
context to Brazilian Portuguese and used it in Brazil. The instrument 
proved to be valid in the new context and was subsequently used in the 
evaluation of a cooking and nutrition intervention in Brazil which 
showed positive impact (Bernardo et al., 2018). The HL-scale used in 

Table 3 
Characteristics of the study population (n = 817).  

Characteristics Grade 6 (n = 334) Grade 7 (n = 483) 

Boys (n = 154) Girls (n = 180) Boys (n = 216) Girls (n = 267) 

n % n % n % N % 

Public schools 98 64 115 64 123 57 179 67 
Private schools 56 36 65 36 93 43 88 33  

Table 4 
Indices for the fit of different models based on confirmatory factor analysis.  

Items Sample Model X2 Df P CFI TLI SRMR RMSEA 90% CI 

53 Development n = 409 1 3318 1274 p < .001 .882 .877 .086 .063 .06–.065 
2 2654 1269 p < .001 .92 .916 .078 .052 .049–.054 
3 2458 1264 p < .001 .931 .927 .075 .048 .045–.051 

37 Development n = 409 1 1719 629 p < .001 .897 .891 .085 .065 .062–.069 
2 1184 624 p < .001 .947 .944 .073 .047 .051–.073 
3 1023 619 p < .001 .962 .959 .068 .040 .036–.044 

37 Validation n = 408 1 1551 629 p < .001 .894 .888 .081 .060 .056–.064 
2 1110 624 p < .001 .944 .940 .071 .044 .04–.048 
3 1030 619 p < .001 .953 .949 .068 .040 .036–.045 

Note. CFI = comparative fit index; TLI = Tucker-Lewis index; RMSEA = Root Mean Square Error of Approximation; SMRM = Standardized Root Mean Square 
Residual, CI = confidence interval. 

N.W. Stjernqvist et al.                                                                                                                                                                                                                         



Appetite 156 (2021) 104848

7

Fig. 3. Standardised factor loadings of Model 2 derived with a deductive approach and including the final 37 indicators.  
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this study to test the convergent validity of our FL-scales is another 
example of transferability and usability of an instrument from the 
original Finnish context (Paakkari et al., 2016) via English to Danish. 

4.1. Limitations 

Our study had some methodologic limitations. Firstly, the develop
ment and validation samples were not completely independent and the 
participating schools did not constitute a representative sample of the 
overall population of schoolchildren. Although we randomly divided the 
cohort into 2 groups, the subjects were all recruited through a single 
process. Thus, any recruitment bias was applicable to both samples. 
However, sample splitting is a standard procedure in validation studies 
(eg, Elsborg et al., 2017), and a strength of our study is that items were 
removed or retained in 2 different samples. Nonetheless, future studies 
should confirm the factor structure and reliability in representative 

samples. Another limitation is that we did not account for the multilevel 
nature of the data (pupils nested in classes nested in schools). We did not 
adjust for clustering because of the relatively small number of schools 
and classes in our samples. A larger number would allow adjustment for 
clustering and validation of the utility of our FL instrument as an eval
uation tool. 

4.2. Implications for practice and research 

Our instrument is intended to be used for measuring levels of FL in 
groups of children or students, not for evaluating the single student. In 
this way it may be used to give the teacher or instructor a picture of the 
group’s level of one competency compared to another in order to 
strengthen the educational focus in the future. Our instrument may also 
be used for assessing progress of a group’s FL if applied in the beginning 
and by the end of a term or intensive teaching activity as well as for 
comparing the results of different strategies to strengthen children’s FL. 
For instance, increasing weekly lessons in home economics versus a full 
time week of food education like a food camp. The use of our instrument 
will, however, not replace the teachers’ own assessments of their stu
dents’ individual FL levels. Here other tools may be used like the eval
uation tool developed by Fordyce-Voorham (2017), which measures 
food skills acquisition. In this case, the home economics teacher makes 
an objective assessment of their students’ skill level (low, good or 
excellent) of which most skills and indicators are within food prepara
tion (our to-do scale) and one is about presentation of food (our to-sense 
scale). 

Future research may investigate the psychometric properties of 
specific target groups defined by variables such as sex, socioeconomic 
class, and ethnicity. Finally, potential cut-off points or criteria for 
assessing high vs low FL are needed for both overall FL scale and sub
scales to guide future prospective studies. Such studies may also adjust 
for variables such as sex, age and socioeconomic class as potential 
confounding when looking at FL as outcomes of various types of food 
and cooking intervention (Doustmohammadian et al., 2019). 

4.3. Conclusion 

The results of this study demonstrate the measurement of FL in
dicators in schoolchildren aged 12–14 years with a 37-item FL instru
ment developed using both qualitative and quantitative methods. The 
instrument is both reliable and valid, and its items measure FL as an 
overall concept along with 5 distinct competencies. This FL instrument 
may guide food and nutrition education as well as policy decisions that 
address issues related to children, food and health. Provided culture- 
sensitive translation and adaption of the instrument, it may be appli
cable in other countries. 
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Table 5 
Cronbach’s α and intraclass coefficients for the food literacy scale and its 5 
subscales.    

Number of 
items 

Cronbach’s α ICCa (95%CI)  

N = 817 N = 267 

Food 
literacy 

Competency 37 .85 .92 
(0.90–0.94)  

1. To know 8 .73 .88 
(0.85–0.91)  

2. To do 9 .64 .87 
(0.84–0.90)  

3. To sense 8 .73 .84 
(0.80–0.88)  

4. To care 6 .66 .76 
(0.69–0.81)  

5. To want 6 .50 .77 
(0.71–0.82) 

ICCa (95%CI) = intraclass correlation coefficient. 

Table 6 
Regression analysis of health literacy as outcome.  

Health Literacy P B Std Error R2 

Food literacy p < .001*** 9.82 0.42 0.41 
To know p < .001*** 6.10 0.30 0.34 
To do p < .001*** 4.80 0.35 0.19 
To sense p < .001*** 4.91 0.30 0.25 
To care p < .001*** 5.77 0.44 0.18 
To want P < .001*** 2.73 0.37 0.06 

N = 817 *p < .05 two-tailed tests. **p < .01 two-tailed tests. ***p < .001 two- 
tailed tests. 

Table 7 
Regression analysis of food intake as outcome.  

Food Intake P B Std Error R2 

Food literacy p < .001*** 2.32 0.33 0.057 
To know p < .001*** 1.12 0.23 0.029 
To do p < .001*** 1.48 0.24 0.045 
To sense p < .001*** 1.24 0.21 0.040 
To care p < .001*** 1.38 0.30 0.025 
To want P < .042* 0.49 0.24 0.004 

N = 817 *p < .05 two-tailed tests. **p < .01 two-tailed tests. ***p < .001 two- 
tailed tests. 
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