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ABSTRACT  17 

Danish early-phase adolescents only consume one-third of the officially recommended amount of 18 

fish. The objective of this study is to investigate the effect of a five week sensory-based experiential 19 

theme course with fish on 11- to 13-year old early-phased adolescents’ food literacy and acceptance 20 

of fish. Study design was a quasi-experimental intervention. 32 Food Knowledge school classes 21 

were recruited from the eastern part of Denmark. Classes were assigned to intervention group (n = 22 

185), control group 1 (n = 123), only baseline and follow-up survey, or control group 2 (n = 75): 23 

one oral lecture between baseline and follow-up survey. Mixed methods strategy was applied: 24 

baseline and follow-up survey, participant observation, telephone-, and group interviews. Before 25 

between study group analysis control groups were pooled. The following key effects of the 26 

intervention were observed: knowledge on fish and cooking increased within specific areas, skills 27 
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related to fish and cooking increased, especially in girls. Furthermore, the social dimension and 28 

helping each other were important elements. In the intervention group no positive effects were 29 

observed for liking or assessment of fish disgust; however, theme course evaluation showed that 30 

47% had become curious on tasting other kinds of fish and 38% stated a higher liking for fish after 31 

participation. Furthermore, teachers reported an increase in acceptance of fish in the children as a 32 

result of participating. In conclusion food literacy and fish acceptance were increased through 33 

participation in a five week sensory-based experiential theme course with fish.  34 

KEYWORDS 35 

Experiential learning 36 

Food behaviour 37 

Food literacy   38 

Children 39 

Fish 40 

1. INTRODUCTION 41 

Promoting healthy food behavior from childhood is important due to an increase in the prevalence 42 

of overweight and obesity in children and adolescents (Ng et al., 2014). Globally, 18% children and 43 

adolescents between 5- and 19 years of age were either overweight or obese  (World Health 44 

Organization, 2018). Obesity during childhood is associated with an increased risk of adult obesity, 45 

resulting in an increased risk of developing low self-esteem, type 2 diabetes and disabilities 46 

resulting from coronary heart disease (Agirbasli, Tanrikulu, & Berenson, 2016; Reilly & Kelly, 47 

2011; Sahoo et al., 2015; Umer et al., 2017). 48 

Fish provide valuable nutrients. Fish contain  15 to 20% protein and all essential amino acids, and 49 

have a high degree of digestibility i.e. 85-95% (Balami, Sharma, & Karn, 2020; Tilami & Sampels, 50 

2018). Positive health effects as a result of fish protein intake have been identified; decreasing the 51 

risk of the metabolic syndrome and increasing insulin sensitivity (Aadland et al., 2016; Aadland et 52 

al., 2015; Dort, Sirois, Leblanc, Côté, & Jacques, 2012; Tørris, Molin, & Cvancarova, 2016). 53 

Furthermore, fatty fish is a good source for vitamin D, which is important in calcium (Ca) 54 

absorption, bone health and childhood growth stages (Braegger et al., 2013; Petersen et al., 2016). 55 

Fatty fish also contains n-3 polyunsaturated fatty acids (PUFA), which reduce the risk of 56 

developing diabetes mellitus, systemic arterial hypertension, central obesity and hyperlipidemia 57 

(Kelli, Kassas, & Lattouf, 2015; Mouritsen & Bagatolli, 2016). 58 
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The official Danish recommendation for fish intake is 350 g per week from the age of three, and 59 

fish should be eaten as a main course twice a week and several times a week as cold cuts (Tetens et 60 

al., 2013).  However, Danish children’s intake of fish is only 105 g per week (Mdn = 56 g/week), 61 

and adults’ intake is 259 g per week (Mdn = 196 g/week). 62 

According to Larson, Story, Eisenberg, and Neumark-Sztainer (2006) young people who acquire 63 

cooking skills early in life consume a diet more compliant with nutrition recommendations later in 64 

life. Therefore a growing interest in studying children’s and adolescents’ food knowledge and skills, 65 

food literacy, as a gateway to promote healthy food behavior has arisen (e.g. Allirot, da Quinta, 66 

Chokupermal, & Urdaneta, 2016; Cunningham-Sabo & Lohse, 2013; Jarpe-Ratner, Folkens, 67 

Sharma, Daro, & Edens, 2016; Overcash et al., 2018). Furthermore, Palumbo et al. (2019) found 68 

that low food literacy correlated negatively with body weight, and respondents who perceived 69 

themselves to possess a higher food literacy were less prone to show long-term illnesses and 70 

performance limitations in relation to every-day activities.  A widely applied definition of food 71 

literacy as a frame for promoting healthy food behaviour has been proposed by Vidgen and 72 

Gallegos (2014) and is related to the ability to plan and manage, select, prepare, and eat food. 73 

Children’s reasons for not eating fish were identified by Prell, Berg, and Jonsson (2002): a negative 74 

attitude towards the smell, the fear of finding bones, and friends’ behaviour were key barriers. 75 

Within the taxonomy of food acceptance and rejection Rozin and Fallon (1987) have identified 76 

three prime motivations. They are as follows: Sensory-affective factors (e.g. liking/disliking taste or 77 

smell), anticipated consequences (e.g. negative/positive physiological or social), and ideational 78 

factors (e.g. knowledge of the nature or origin of a food). These motivations can cause four 79 

psychological rejection categories: distaste, danger, inappropriateness, and disgust. Foods of animal 80 

origin tend to promote the attitude of disgust more than those of vegetable origin (Martins & Pliner, 81 

2006; Pliner & Pelchat, 1991; Paul Rozin & Fallon, 1987). The four psychological acceptance 82 

categories are good taste, beneficial, appropriate, and transvalued (Paul Rozin & Fallon, 1987). 83 

Furthermore, Rozin and Vollmecke (1986) also points out that acquired likes can be promoted by 84 

social encounters with people outside the family, in particular peers. 85 

A ‘hands on’ experiential learning strategy has been widely applied in interventional studies aimed 86 

at increasing acceptance of healthy foods (e.g. Beets, Swanger, Wilcox, & Cardinal, 2007; Black et 87 

al., 2018; Cunningham-Sabo & Lohse, 2013; Ehrenberg, Leone, Sharpe, Reardon, & Anzman-88 

Frasca, 2019; Welch et al., 2002; Zahr & Sibeko, 2017). 89 
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Moreover, in promoting healthy food behaviour, Nelson, Corbin, & Nickols-Richardson (2013) 90 

argue that nutrition knowledge alone is incomplete without the dimension of experiential learning 91 

via interactions with food and cooking equipment. Wang and Stewart (2013) and Bailey, 92 

Drummond, and Ward (2019) conclude that a school setting, for example home economics/Food 93 

Knowledge, is an interesting setting for promoting and practicing food literacy and healthy food 94 

behavior. Furthermore, food literacy has been the center of several interventional studies related to 95 

promoting healthy food behavior (e.g. Bailey, Drummond, & Ward, 2019; Brooks & Begley, 2014; 96 

Vaitkeviciute, Ball, & Harris, 2015).In addition, involving children in the cooking processes can 97 

increase the willingness to taste novel foods and increase preferences for healthy foods (e.g. Allirot 98 

et al., 2016; Cunningham-Sabo & Lohse, 2013; Ehrenberg et al., 2019; Hersch, Perdue, Ambroz, & 99 

Boucher, 2014). 100 

The objective of the present study was to investigate the effect of a five week sensory-based 101 

experiential theme course with fish (10 lectures of 45 minutes) on 11- to 13- year old children’s 102 

food literacy and acceptance of fish. The objective was based on the following hypothesis: Through 103 

the concepts experimentation, sensing, autonomy, knowledge and skills, and a social dimension an 104 

“open window” exists for promoting food literacy and acceptance of fish.  105 

2. METHODS AND MATERIALS  106 

2.1. Study design and strategy 107 

The present study was quasi-experimental (Bryman, 2016) designed with an experimental group 108 

(main study group (MG); five week theme course on fish) and two independent control groups 109 

(control group (CG) 1; no intervention, and CG 2; one oral lecture (2 x 45 min.) on fish and cooking 110 

with fish). Assignment of participants to groups was not randomized due to school year plans and 111 

teachers’ schedules. The research strategy was mixed methods with a multiphase design (Creswell 112 

& Clark, 2011). The following research methods were applied: low structured participant 113 

observation (at baseline and follow-up), telephone interviews with teachers after the theme course, 114 

group interviews (after theme course completion), and semi-structured survey questionnaire (at 115 

baseline and follow-up) (see Figure 1: timeline).  116 
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 117 

Figure 1: Timeline: Design and research methods by study group and application time  118 

In CG 1 and CG 2 the teachers were instructed not to work with fish in the subject Food Knowledge 119 

during the five week period between baseline and follow-up survey.  120 

The main study periode (MG) ran from January 2017 to May 2017.  The control group study period 121 

ran from May 2017 to November 2017 (longer period due to school summer holiday). The 122 

participating schools, independent of study group, had different starting and finishing points due to 123 

planning at the schools, but all participations had a duration of five weeks.  124 

This study was conducted in compliance with the Declaration of Helsinki, 1964/2000 (World 125 

Health Organization, 2001) and the Respect Code of Practice (Respect Project Institute for 126 

Employment Studies, 2004). Ethics approval for this study was obtained from the joint Research 127 

Ethics Committee of the Faculty of Science and Faculty of Health and Medical Sciences, University 128 

of Copenhagen, Denmark (reference 504-0005/17-5000).  129 

2.2. Participants and setting 130 

We recruited 5th and 6th grade (children 11 to 13 years of age) Food Knowledge classes from 131 

Danish public schools geographically located in the eastern part of Denmark (the isles of Zealand 132 

and Falster). Recruitment for MG was conducted from June to August 2016, and for CG from 133 
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February to March 2017. Recruitment was done by sending out e-mail invitations to participate in 134 

the research project ‘Smag for Fisk’ [Taste for Fish] to schools. As such it was a non-probability 135 

sampling, but with a sampling frame (Bryman, 2016). Inclusion criteria were geographical location 136 

(Zealand and Falster; the province, and the area of Greater Copenhagen), grade (5th and 6th), and 137 

school type (public). Exclusion criteria were ‘special needs classes’ and classes which had prior 138 

completed a theme course on fish in Food Knowledge. Prior to participation a written informed 139 

consent was given by the participants’ parents. Children’s refusal to partake in the survey, group 140 

interviews, informal interviews, and/or be photographed was respected. 141 

The setting was the Danish public school and the subject Food Knowledge, which is compulsory for 142 

two years. All activities took place at the participants own schools in their every-day teaching 143 

environment.  144 

750 children were reported by the teachers to enter the study. After validation of the questionnaires 145 

669 completed the baseline survey correctly and 580 completed the follow up survey correctly. 146 

After pairing responses in baseline and follow up based on a unique child id attached to each 147 

questionnaire 383 paired measurements were possible. The difference between baseline and follow 148 

up was mainly due to seven classes (n = 110) in CG and one class (n = 18) in MG dropping out 149 

before completing the follow up survey. Reasons for not being able to pair were a filled in baseline 150 

but not a follow up questionnaire, or the other way around due to e.g. child sickness or holiday (see 151 

Table 1: participant characteristics).  152 
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Table 1: Participant characteristics by study group, geographical area (Greater Copenhagen; G.Cph. and the province), schools, classes, and 153 

gender after pairing of baseline and follow up survey responses 154 

 Main study group Control group 1 Control group 2 All groups 

School/ 

class 

n children School/ 

  class 

n children School/ 

class 

n children School/ 

class 
n children 

total boys girls total boys girls total boys girls total boys girls 

Schools  4 185 94 91 4 123 68 55 4 75 28 47 12 383 190 193 

G.CPH  2 90 43 47 3 111 62 49 1 19 10 9 6 220 115 105 

Province 2 95 54 41 1 12 6 6 3 56 18 38 6 163 78 85 

Class total 13    12    7    32    

5th grade  2 28 18 10 4 67 38 29 4 30 13 17 10 125 69 56 

6th grade 11 157 79 78 8 56 30 26 3 45 15 30 22 258 124 134 

Area/class level                 

G. CPH, 5th grade - - - - 4 67 38 29 3 19 10 9 7 86 48 38 

G. CPH, 6th grade 7 90 43 47 7 44 24 20 - - - - 14 134 67 67 

Province, 5th grade 2 28 18 10 - - - - 1 11 3 8 3 39 21 18 

Province, 6th grade 4 67 36 31 1 12 6 6 3 45 15 30 8 124 57 67 
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2.3. Materials 155 

MG received a theme course booklet containing a pre-start module and five main modules (see Figure A1 for full theme course module 156 

content), a teacher’s guide booklet containing background information on organization, materials and ingredients needed, and learning 157 

goals for each module, access to ten videos on quality evaluation of fresh fish, facts on fish and filleting instruction videos, knives, 158 

tweezers, preservation jaws, fresh squid ink and Wenzhou paper (for gyotaku). Furthermore, fresh fish was delivered prior to each module; 159 

dab (Limanda limanda), hake (Merluccius merluccius), herring (Clupea harengus), and organic sea farmed rainbow trout (Oncorhynchus 160 

mykiss). Didactically, the theme course was developed based on two future workshops (Jungk & Müllert, 1998) and pre-testing with 161 

children in the target group and organized based on the didactic relation model (Hiim & Hippe, 2007). 162 

In CG 2 participating classes received an oral lecture (2 x 45 min.) after completion of the baseline survey. During the lecture participants 163 

did not engage in any practical experiments but were shown two short videos; one on how to evaluate freshness of fish and one on how to 164 

fillet a flat fish. After completing the follow up survey CG 1 and CG 2 received a box with fresh flat fish including exercise guides and 165 

recipes. 166 

All fish delivered to participants were payed for by the research project Taste for Fish. 167 

2.4. Methods applied  168 

2.4.1. Participant observation  169 

Participant observations were conducted with three randomly chosen classes (n = 58) in MG during the first and last lessons with fish 170 

(module 1; Fish art; flat fish; module 5; Cook off), with the aim of collecting first-hand data, which could serve as supplement data to both 171 

group interviews and teacher interviews.  172 

The participant observation guide was primarily concept driven (Gibbs, 2008) based on the framework of Rozin and Fallon's (1987) 173 

taxonomy of food rejection and acceptance. The observation guide contained the following themes: 1) the social/group interaction element, 174 

2) the children’s interaction with the fish, 3) the process of the exercise and 4) development/changes in attitude throughout the experiment. 175 

Documentation methods were written field notes and situational photos to document the setting, various situations and child-fish 176 
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interactions. The field note strategy was inscription and transcription (Gibbs, 2008): descriptions of behaviours (inscriptions) and 177 

informants’ own words and dialogues (transcription) were recorded in an observational journal.  178 

If a child asked what had been written down during an observation or conversation, he/she was given the opportunity to read it. A research 179 

assistant not part of the research group assisted at one school in order to validate observations. Furthermore, after each session 180 

observations, dialogues and photos were compared, and evaluation and round-up notes were discussed within the research group and with a 181 

research assistant not part of the research group. 182 

2.4.2. Group interviews 183 

Group interviews (Halkier, 2008, 2010) were conducted with three groups of children (n = 17; girls: n = 9, boys: n = 8) from the 184 

observation classes in MG after the last theme, but before completing the follow up survey. A confirmatory pre-thematised semi-structured 185 

interview guide was constructed by using a funneling technique (Bryman, 2016). Themes were based on previous research (e.g. Birch, 186 

1980; Nederkoorn, Theiβen, Tummers, & Roefs, 2018; Prell et al., 2002), existing theory (Rozin & Fallon, 1987; Sennett, 2009) and the 187 

present study aim. Initial dialogue focused on overall experience of participating in the theme course on fish, followed by dialogues on fish 188 

eating behavior, the exercises/recipes, skills, team work, student-fish interaction etc.  189 

Children selected to participate in group interviews were selected randomly by the research group to avoid that the teacher would select 190 

children they knew would be more positive. If a child invited to participate did not wish to, this was respected. The group interviews were 191 

conducted in a quiet area at the school and organized by sitting in a circle. Documentation method was audio recording, which was 192 

transcribed verbatim. 193 

2.4.3. Teacher telephone interviews 194 

Five teachers from MG were interviewed after completion of the theme course. The interview aim was to provide information on the 195 

teachers’ evaluation of the theme course and experiences with the children’s fish behavior and food literacy during the theme course. The 196 

interviews were conducted as a telephone interviews due to flexibility and to create a ‘safe space’ for the informant, as the questions 197 

concerned evaluation (Bryman, 2016). The semi-structured interview guide was based on a confirmatory approach with pre-constructed 198 
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themes based on previous research (see section 2.4.2) and the present study aim, and structured according to the funnel technique (Bryman, 199 

2016; Kvale, 2007).  The interview guide consisted of the following themes: 1) content of theme course, 2) participants’ engagement, 3) 200 

observed signs of learning, 4) liking/disliking of fish observed in children, and 5) teacher’s own learning. 201 

2.4.4. Survey questionnaire 202 

The survey questionnaire was designed and distributed to all participating study groups using the online questionnaire tool SurveyXact By 203 

Ramboll.  204 

The baseline and follow-up dataset consisted of 15 items with a total of 28 questions (student information excluded) (see Appendix: Table 205 

A.1). Excluded items from the data corpus concerned liking of cooking (only measured in baseline), student evaluation of the subject Food 206 

Knowledge, and learning style preferences. In the MG follow-up survey two items were included (item 24: Fish eating behavior after the 207 

theme course and 25-29: Evaluation of experiments and tasting) to serve as evaluation of participation in the theme course.  208 

The dataset items were structured with close-ended questions. The primary scale applied was a 5-point Likert scale (strongly disagree, 209 

disagree, neither agree nor disagree, agree, strongly agree) (Likert, 1932). For item 14 and 16 a 4-point frequency scale was applied in 210 

order to measure the frequency of fish intake (1 to 2 times/types of fish, 3 to 4 times/types of fish, 5 or more times/types of fish, and I have 211 

not eaten fish within the last week). Item 15 was an evaluation of how disgusting the respondents found fish and it was constructed as a 5-212 

point scale (extremely, very, moderately, not very, not at all) on a sliding bar. This was done to reduce respondent fatigue and to apply 213 

variety in the questionnaire layout. Food neophobia was measured by applying an adjusted version of the Food Neophobia Test Tool 214 

(FNTT10) (Damsbo-Svendsen, Frøst, & Olsen, 2017). FNTT10 originally consisted of 10 items but in the present study, the FNTT applied 215 

consisted of 8 items (FNTT8) due to evaluation of comprehension-issues in FNTT10.  216 

The questionnaire was developed in Danish and for analytical purposes it was translated into English. The translation was read and 217 

approved by the research group and read by an external translator. Finally it was translated back into Danish. Translation of item 6-13 was 218 

based on translation by Damsbo-Svendsen, Frøst, and Olsen (2017). 219 

2.5. Data analysis 220 



11 

 

2.5.1. Qualitative data analysis 221 

Applied Thematic Analysis (ATA), as developed by Guest, MacQueen, and Namey (2012) was applied to participant observation, group 222 

interviews and telephone interviews with teachers separately to analyse patterns of meaning.  It was chosen for its flexibility and ability to 223 

highlight similarities and differences across cases (Braun & Clarke, 2006) and applied research methods and types of texts; for example 224 

field notes and interview transcripts (Guest et al., 2012). Data analysis was primarily concept driven although data driven analysis was 225 

included to give way to exploration of new themes (Gibbs, 2008). Thematic analysis has been applied in prior empirical research within the 226 

research field of food choice and food behavior (Højer, Wistoft, & Frøst, 2020; Romero & Francis, 2020; Ogden & Roy-Stanley, 2020; 227 

Puddephatt et al., 2020). 228 

Each dataset was thematised, pre-coded, re-read and themes and codes were discussed in the research group. Analysis continued by 229 

building a data reduction matrix based on segmentation, further thematization, coding and re-coding and ordering by relational hierarchy 230 

before each research method dependent data set underwent a comparison analysis across cases; not across research methods (Guest et al., 231 

2012). Meta-themes, sub-themes and clusters were discussed with an external experienced researcher and internally in the research group. 232 

Finally, cross-case tables based on meta-themes (concept-driven) and data driven sub-themes and clusters were constructed (see Appendix: 233 

Table A.2.).  234 

2.5.2. Quantitative data analysis 235 

Statistical data analysis of the data set was conducted using the statistical software SPSS Statistics version 26. Meta-themes were 236 

constructed based on the single items (see Appendix: Table A.1.) and scores were calculated by summation for each meta-theme, and an 237 

effect score was calculated by subtracting baseline score from follow-up score. Internal consistencies of the meta-theme constructs were 238 

assessed by means of Cronbach’s alpha coefficient (Likert scale items and meta-themes consisting of ≥ 6 items only) by baseline and 239 

follow. The threshold coefficient value for satisfactory scales is 0.60 - 0.70 (Hair, Black, Babin, & Anderson, 2014). All Cronbach’s alpha 240 

values were between 0.74 and 0.89 (see Appendix: Table A1). 241 
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An independent samples Mann-Whitney U test and an independent samples median test were performed on baseline meta-theme scores for 242 

CG 1 (n = 123) and CG 2 (n = 75). A significant difference (Mann-Whitney U p = 0.03; median test p = 0.04) between the two groups was 243 

observed in meta-theme 1: FNTT8: CG 1 scored higher (MCG1FNTT8 = 7.1, Mdn = 8) than CG 2 (MCG2FNTT8 = 5.9, Mdn = 5) with a grand 244 

median of 7. This observation could be due to geographical area distribution, as CG 1 was over represented with regard to respondents 245 

from the area of Greater Copenhagen, and only contained eleven children from the province (due to fall outs). This could influence the 246 

FNTT8 score in a more neophilic direction due to a greater exposure to various foodscapes as a result of a higher degree of urbanization 247 

(Seto & Ramankutty, 2016) in Greater Copenhagen compared to the province. The same procedure was followed for follow-up survey 248 

scores yielding a comparative result. As a possible reason for the difference between CG 1 and CG 2 was detected and plausible, control 249 

groups were pooled into one control group (CG, n = 198), although applying caution when interpreting results related to meta-theme 1: 250 

FNTT8.  251 

To test for intervention effect univariate analysis of variance by group (MG/CG), area (province/G.Cph.), and gender (boy/girl) was 252 

conducted on the meta-theme effect sum and single item effect sum. Non-parametric paired samples Wilcoxon test (Wilcoxon signed-rank 253 

test) was performed to test for within-group differences in medians between baseline and follow-up sums (meta-theme level) and scores 254 

(for single items) within MG, CG 1, and CG2 respectively.  255 

3. RESULTS 256 

The objective of this study was to investigate the effect of a five week sensory-based experiential theme course with fish on 11- to 13- year 257 

old early phased adolescents’ food literacy and acceptance of fish. In the following results are presented according to the meta-themes due 258 

to the applied mixed methods research strategy; 1) FNTT8, 2) FishBehaviour, 3) KnowFishCook, 4) CanFishCook, 5) KnowSenses, and 6) 259 

CanSenses by between study group effects (MG and CG) and supplemented with within study group effects (all three study groups 260 

separately). Results from the ATA are presented continuously to add additional perspectives to survey results.  261 

Table 2: Between study group effects of intervention (rounded to 0.1). Only significant effects are listed (significance level α 0.05) 262 

 Mean difference: follow-up - baseline 
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                           Effect of intervention (MG: n = 185; CG: n = 198) 

Main group  Control group       

M SD       M       SD      p MG CI95% CG CI95% 

2. FishBehaviour       
  

  

14. How disgusting do you think fish is? -0.3 1.3  0 0.7 0.002 -0.5, -0.2 -0.1, 0.2 

3. KnowFishCook       
  

  

22.c. I know of kitchen hygiene when I 

work with fish 
0.5 1.3  0.1 1.2 0.001 0.3, 0.7 -0.1, 0.3 

4. CanFish&Cook  5 7.4  0.7 6 < 0.001 4.2, 6.1 -0.6, 1.4 

23.b. I can assess whether a fish is fresh 0.5 1.5  0.1 1.5 0.007 0.3, 0.8 -0.1, 0.3 
23.c. I can fillet a flat fish 1.1 1.6  0.3 1.4 < 0.001 0.9, 1.3 0, 0.5 

23.d. I can fillet a round fish 1.2 1.6  0.1 1.5 < 0.001 1, 1.4 -0.2, 0.2 

23.e. I can debone a fish 1 1.5  0.2 1.4 < 0.001 0.8, 1.2 -0.1, 0.4 
23.f. I can cook a fish 0.7 1.5  -0.1 1.3 < 0.001 0.6, 1 -0.3, 0.1 
23.j. I can create my own recipe 0.5 1.4  0.2 1.3 0.015 0.3, 0.7 -0.1, 0.3 

5. KnowSenses -0.2 2  0.3 1.9 0.025 -0.4, 0.1 0, 0.6 

22.a. I know of the 5 basic tastes 0 1.2  0.3 1.2 0.04 -0.1, 0.2 0.1, 0.5 

Table 3: Between study group effects of intervention: interaction effect of group x gender (rounded to 0.1). Only significant effects are 263 

listed (significance level α 0.05) 264 

 Mean difference: follow-up - baseline Interaction effects (group x gender) 

MG  CG 
 

     M SD 
 

M SD p 
MG x 
Boys  CI95% 

MG x 
Girls  CI95% CG x Boys  CI95% CG x Girls   CI95% 

1. FNTT8  -0.2 4.2  -0.8 4.4 0.016 -0.8  -1.7, 0.1 0.3  -0.6, 1.2 -0.1  -1.1, 0.9 -1.2  -2.1, -0.4 

6. I like to taste food I have 

never tasted before 
-0.1 0.9  -0.1 1 0.003 -0.2  -0.4, 0 0  -0.2, 0.2 0.2  -0.1, 0.4 -0.2  -0.4, -0.0 

7. I like to experience new 

and different foods 
0 0.9  -0.2 0.9 0.001 -0.2  -0.4, 0 0.1 -0.1, 0.3 0  -0.2, 0.2 -0.3  -0.5, -0.1 

9.I will try food even 

though I don’t know what it 

is 

0 1  0.1 0.9 0.006 -0.2  -0.4, 0 -0.2  -0.1, 0.3 0.2  0, 0.4 0  -0.2, 0.2 

2. FishBehaviour                 
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14. How disgusting do you 

think fish is? 
-0.3 1.3  0 0.7 < 0.001 0  -0.3, 0.2 -0.6  -0.8, -0.4 -0.1  -0.3, 0.2 0.1  -0.1, 0.3 

16. How many different 

types of fish have you eaten 

within the last week? 

0 0.7  0 0.7 0.025 0  -0.1, 0.2 0  -0.2, 0.2 -0.2  -0.4, 0 0.1  0, 0.2 

4. CanFishCook  5 7.4  0.7  6 0.022 3.7  2.4, 5.1 6.5  5.2, 7.9 0.6  -0.9, 2.2 0.2  -1.1, 1.5 

5. KnowSenses  -0.2 2  0.3 1.9 0.004 -0.4  -0.8, -0.1 0.2  -0.2, 0.6 0.6  0.2, 1.1 0  -0.4, 0.4 

22.a. I know of the 5 basic 

tastes 
0 1.2  0.3 1.2 0.014 -0.2  -0.4, 0.1 0.2  -0.2, 0.5 0.4  0.2, 0.7 0.2  -0.1, 0.4 

22.b. I know of the senses' 

meaning for how food tastes 
-0.2 1.2  0 1 0.018 -0.3  -0.5, -0.1 -0.1  -0.3, 0.2 0.2  -0.1, 0.5 -0.1  -0.4, 0.1 

 265 

 266 

 267 

 268 

 269 

 270 

 271 

Table 4: Between study group effects of intervention: interaction effect of group x area (rounded to 0.1). Only significant effects are listed 272 

(significance level α 0.05) 273 

 
Mean difference: follow-up - baseline 

Interaction effects (group x area) 
  MG 

 
CG 

    M SD 

 

M SD P MG x Prov  CI95% MG x G.Cph.  CI95% CG x Prov.   CI95% CG x G.Cph.  CI95% 

3. KnowFishCook  1.3 5.6 
 

1 4.4 0.004 0.1  -0.9, 1.1 2.6  1.6, 3.6 1.4  0.2, 2.6 0.8  -0.1, 1.6 

22.f. I know of the historical 

meaning of herring in relation 

to Danish food culture 

0.3 1.6  0.4 1.5 0.004 -0.1  -0.4, 0.2 0.7  0.3, 1 0.6  0.2, 0.9 0.3  0, 0.6 

22.g. I know of vinegar/sugar 

as preservation method 
0.2 1.6  0.2 1.4 0.011 -0.1  -0.3, 0.2 0.5  0.2, 0.8 0.4  0, 0.7 0.1  -0.1, 0.4 
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22.i. I know of the fish dab, 

hake, herring, and trout 
0.4 1.5  0.2 1.2 0.005 0.1  -0.2, 0.4 0.7  0.4, 1 0.4  0.1, 0.8 0.2  -0.1, 0.4 

4. CanFishCook               

23.j. I can create my own 

recipe 
0.5 1.4  0.2 1.3 0.037 0.2  -0.1, 0.4 0.8  0.6, 1 0.1  -0.2, 0.5 0.1  -0.1, 0.4 
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Table 5: Paired samples Wilcoxon test; within group differences in baseline and follow-up scores 

(rounded to 0.1). Only significant effects are listed (significance level α 0.05). 

 Main group (n = 185) 

Baseline   Follow-up   
Paired samples 

Wilcoxcon 

M SD Mdn.   M  SD Mdn.   Z p 

1. FNTT8*  5.8 5.7 6 
 

5.6 6.2 6 
  

  

11. I don't mind eating foods I am not 

used to** 
0.9 1 1  0.7 1 1  -2.259 0.024 

2. FishBehaviour  2.8 2.9 3  2.4 3 2  -2.406 0.016 

14. How disgusting do you think fish 

is?*** 
0.6 0.6 1  0.3 1.3 0  -3.293 0.001 

17. I like fish 0.8 1.3 1  0.7 1.2 1  -2.098 0.036 

3. KnowFishCook  2.5 4.9 2  3.8 4.9 4  3.885 < 0.001 

22.c. I know of kitchen hygiene when I 

work with fish 

0.7 1.1 1  1.2 1 1  4.793 < 0.001 

22.f. I know of the historical meaning 

of herring in relation to Danish food 

culture 

-0.5 1.3 0  -0.3 1.3 0  2.291 0.022 

22.i I know of the fish dab, hake, 

herring, and trout 

0.1 1.3 0  0.5 1.2 1  3.138 0.002 

4. CanFishCook  1 6.6 2 
 

6 6.4 7 
 

8.121 < 0.001 

23.b. I can assess whether a fish is fresh 0.2 1.2 0 
 

0.7 1.1 1 
 

4.517 < 0.001 

23.c. I can fillet a flat fish -0.2 1.4 0 
 

0.9 1.2 1 
 

7.702 < 0.001  

23.d. I can fillet a round fish -0.5 1.3 0 
 

0.7 1.3 1 
 

7.968 < 0.001 

23.e. I can debone a fish -0.4 1.3 0 
 

0.6 1.3 1 
 

7.460 < 0.001 

23.f. I can cook a fish 0.3 1.3 0 
 

1 1 1 
 

6.248 < 0.001 

23.j. I can create my own recipe 0.5 1.3 1 
 

1 1.2 1 
 

4.231 < 0.001 

5. KnowSenses  2.3 1.7 3 
 

2.2 1.9 3 
  

  

22.b. I know of the senses' meaning for 

how food tastes 

1.2 0.9 1  1 1 1  -2.124 0.034 

6. CanSenses  0.9 1.2 1   0.77 1.15 1 
  

  

  Control group 1 (n = 123) 

1. FNTT8  7.1 5.6 8 
 

6.4 5.6 7 
 

-2 0.045 

2. FishBehaviour  3.4 2.9 4 
 

3.4 3 4 
  

  

3. KnowFishCook  2.5 4.1 2 
 

3.2 5 3 
 

2.288 0.022 

22.c. I know of kitchen hygiene when I 

work with fish 

0.8 1.1 1  1 1 1  2.448 0.014 

22.i I know of the fish dab, hake, 

herring, and trout 

0 1.2 0  0.2 1.2 0  2.522 0.012 

4. CanFishCook  1.2 5.9 1 
 

1.7 5.9 1 
  

  

5. KnowSenses  2 1.9 2 
 

2.2 1.8 3 
  

  

6. CanSenses  1.1 1 1   1 1 1       

  Control group 2 (n = 75) 

1. FNTT8  5.9 4.8 5 
 

5 5.8 5 
 

    

9. I like to experience new and different 0.5 0.9 0  0.6 1 1  -2.809 0.005 



17 

 

food 

2. FishBehaviour  3.1 2.9 4 
 

3 3.3 4 
  

  

3. KnowFishCook  2.3 4.5 2 
 

3.8 4.8 4 
 

3.036 0.002 

22.f. I know of the historical meaning 

of herring in relation to Danish food 

culture 

-0.8 1.4 -1  -0.2 1.4 0  3.081 0.002 

22.g. I know of vinegar/sugar as 

preservation method 

-0.1 1.3 0  0.3 1.2 0  2.004 0.045 

4. CanFishCook  -0.1 6.2 0 
 

1.2 6.7 1 
  

  

23.b. I can assess whether a fish is fresh -0.2 1.2 0 
 

0.3 1.4 0 
 

2.116 0.034 

23.c. I can fillet a flat fish -0.7 1.3 -1 
 

-0.2 1.4 0 
 

2.014 0.044 

5. KnowSenses  2 1.7 2 
 

2.4 1.7 2 
 

2.118 0.034 

22.a. I know of the 5 basic tastes   0.8 1.1 1 
 

1.2 0.9 1 
 

2.627 0.009 

6. CanSenses  1 1 1   0.9 1.2 1       

*Based on meta-theme sums: Min./max. sum:  meta-theme 1: -16/16; meta-theme 2: -4/12; meta-theme 3: -12/12; meta-

theme 4: -14/14; meta-theme 5: -4/4; meta-theme 6: -2/2 

**Italic: single items, only significant differences included. 5 point Likert scale (-2 = strongly disagree to 2 = strongly 

agree) except for item 14 (see next) 

***Item 14: Scale: 5-point categorical sliding bar scale: -2 = extremely, very, moderately, not very, 2 = not at all. The 

lower the value, the higher perception of disgust 

Within the meta-theme FNTT8 a significant interaction effect of study group and gender (p = 0.016) 

was observed. Girls in MG had a higher mean effect score than girls in CG, while boys in MG had a 

lower (and negative) mean effect score than boys in CG (Table 3). Furthermore, for three single 

items (item 6, 7, and 9) significant interaction effects of group and gender (p = 0.003, p = 0.001, p = 

0.006 respectively) (Table 3) were observed, which all centers around a liking of trying and/or 

tasting unfamiliar food. For all three items the same pattern was observed: boys in MG were 

negatively affected by participation, whereas boys in CG were positively affected. For girls the 

effect was the opposite compared to that of boys, except for item 9, where girls in MG also were 

negatively affected, but not as much as the boys in MG. This could indicate that girls in MG were 

more positively affected by participating in the theme course than boys, but at the same time boys in 

CG were positively affected and girls in CG negatively affected by simply participating in the 

study.  This tendency was also evident during the group interview as two different girls talk about 

the development in how touching the fish was experienced: 

‘I did not like touching the fish very much in the beginning, but now I feel much better, 

when I touch it’ (School MC, inf. 4). 

’In the beginning I did not even dare to touch a fish, but now I dare touching it with my 

fingers in its’ mouth’ (School MD, inf. 4). 



18 

 

Within the theme FishBehavior perceived disgust increased in MG compared to CG indicating a 

negative effect of participating in the intervention (Table 2), and especially the girls in MG, were 

negatively affected by participating in the intervention (Table 3). Also, within the MG the paired 

samples Wilcoxon signed rank test (Table 5) showed a significant difference (p = 0.016) between 

scores at baseline and follow-up, indicating a negative development in overall fish behaviour after 

participating in the intervention. Also liking of fish decreased. However, MG was asked whether 

they had become curious on tasting other types of fish after participating in the theme course, and 

47% agreed or strongly agreed to the statement. Furthermore, 38% either agreed or strongly agreed 

to the statement ‘after the theme course I like fish better, than I did before’. Furthermore, the 

teacher telephone interviews revealed great development in the children’s attitude towards fish from 

beginning to end:  where the beginning of the theme course was characterized by children 

commenting on and reacting to the bad smell, slimy texture, and fish bones, eyes, etc. and at the end 

preparing the fish as it was any other food without any comments. One teacher expressed the 

development in the following way:  

‘From seeing them the first time with pointing little fingers and till now, where it is like 

now we just go and start, while we talk about the cartilage or the fish anatomy and stuff 

like that. It is a HUGE leap from where they started, from never having touched a fish 

and thinking that a fish is a breaded thing in a bag in the freezer’ (School MC, T3). 

The same development was also observed during participant observation at baseline and follow-up, 

but here it also became very clear that working in groups helped overcome challenges. For example 

in the beginning of the theme course it was observed that when the children had to pick up the fish 

from the ice box, they went together, and helped each other carrying it back to their working station. 

Whereas in the end of the theme course it was observed that they would still go together to pick up 

the fish, but only one carried it back to the working station. 

Within the meta-theme KnowFishCook an increase in self-evaluated knowledge on kitchen hygiene 

when working with fish in MG was observed as an effect of participating in the intervention 

compared to CG (Table 2). Furthermore, a significant difference in effect mean on meta-theme level 

for KnowFishCook was observed in the interaction effect between group and area (p = 0.004) 

(Table 4) indicating a positive effect on knowledge within fish and cooking by participating in the 

five week theme course compared to the control group, especially for main group children in the 

area of Greater Copenhagen. Within MG the paired samples Wilcoxon signed rank test (Table 5) 
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showed a significant difference between scores in meta-theme KnowFishCook (p < 0.001) between 

baseline and follow-up. The median score at baseline was 2 compared to 4 at follow-up indicating a 

within group increase in knowledge.  

For the meta-theme CanFishCook a significant difference in effect mean between study groups was 

observed (p = < 0.001) (Table 2), which indicates an evident positive effect on skills from 

participating in the five week theme course compared to CG. The same pattern was observed for all 

the single items within this theme with the most visible effect on filleting skills. The same was 

observed within MG in the paired samples Wilcoxon signed rank test (Table 5). 

Acquiring filleting skills were also one of the most pronounced topics in the group interviews. A 

girl shared an experience from home, as she had gotten her parents to buy a whole fresh fish, which 

she would then fillet because she had learned it during the theme course, but the kept correcting her:  

’They kept correcting me: No now it is wrong, you have to cut of the head, because we 

are not using that’ and stuff like that, but I just said to them: No, I have tried it before, 

so now you really have to trust me’ (School MB, inf. 3). 

Also, during the teacher interviews they all pointed to the filleting as a skill learned during the 

theme course. They also mentioned that even though the children were insecure while filleting, they 

did not want actual help, just an acknowledgement that they were not doing it wrong. The same was 

observed through participant observation, but helping each other in the group was also observed: 

while one child was filleting the other group members would give advice on where to cut and how 

to hold the knife. During the teacher interviews the teachers also mentioned other skills, which were 

not measured in the survey. For example the ability to set up a work station, to make a routine 

within the group, to plan who does what and when, and to make decisions, especially in the last 

module with the cook-off, where the children had to create their own recipe and cook the dish. A 

development in language was also observed during participant observation: in the beginning the 

children were not able to use the correct terms when referring to filleting the fish; they called it 

cutting up the fish. During observation at follow-up the language used was now filleting and 

deboning. This was also an issue in the group interviews where the children put a lot of effort into 

using the words filleting and deboning, as they would correct themselves if they got it wrong.  

Finally, an interaction effect og group and area was observed: the effect of participating in the 

intervention was higher for MG G.Cph. compared to the province and CG with regard to skills 

related to fish and cooking (Table 4). 
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No significant differences within CG 1 or 2 were detected on meta-theme level for CanFishCook in 

the paired samples Wilcoxon signed rank test (Table 5). However, in CG 2 (oral lecture) two 

significant differences between scores at baseline and follow-up were observed: item 23.b. I can 

assess whether a fish is fresh (p = 0.034) and item 23.c. I can fillet a flat fish (p = 0.044). No 

significant differences were observed in control group 1. 

Within the meta-theme KnowSenses a significant difference in effect was observed between MG 

and CG (p = 0.025) and the single item 22.a. I know of the 5 basic tastes (p = 0.04) (Table 2). 

Furthermore, on knowledge on the five basic tastes girls in MG and boys in CG were both 

positively affected compared to their group counterparts and especially boys in CG were positively 

affected compared to boys in MG, who were negatively affected. On knowledge on the senses' 

meaning for how food tastes boys in CG were most affected compared to all other participants 

(Table 3). Within CG 2 in the paired samples Wilcoxon signed rank test a significant difference (p 

= 0.034) between baseline and follow-up scores was observed on meta-theme level for KnowSenses 

and on knowledge on the five basic tastes (p = 0.009) (Table 5). 

Within the meta-theme CanSenses no significant effects were observed. 

Food literacy was a framing concept in this study; hence the key effects of participating in the five 

week theme course on fish are portrayed in Figure 2. Figure 2 was build based on Vidgen and 

Gallegos' (2014) four building blocks of food literacy; plan and manage, select, prepare, and eat. 

However, the element of a social dimension was included to the figure as well, as the social 

dimension was identified to be of great importance in the present study. 



21 

 

 

Figure 2: Key effects of participating in a five week experiential theme course on fish. Results from 

the study configured to Vidgen and Gallegos' (2014) figure of the food literacy concept (Figure 3, p 

55) by first author R. Højer.  

4. DISCUSSION 

In this study we investigated the effect of a five week sensory-based experiential theme course with 

fish on 11- to 13- year old children’s food literacy and acceptance of fish. The food literacy concept 

frame was that of Vidgen and Gallegos (2014), who identified four building blocks in the food 

literacy construct: plan and manage, select, prepare, and eat.  

As part of our hypothesis we speculated that knowledge and skills, as part of the concept of food 

literacy, could be increased through the experiential hands-on learning approach in the practical 

cooking theme course on fish. We found that knowledge was predominately related to ‘plan and 

manage’ and ‘select’ in the food literacy concept frame (but not exclusively) (see Figure 2). No 

intervention effect of group was observed on KnowFishCook (Table 2), although a within group 
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difference was observed but for all groups with the highest difference between baseline and follow-

up in MG and CG2. CG 2 had an oral lecture, and this could be the reason as to why a difference 

was detected. The smaller difference found in CG 1 could be explained by an increase in interest as 

a result of participating in the survey (see Table 5). An effect of group was observed in self-

evaluated knowledge on kitchen hygiene when working with fish (Table 2), which could be due to 

its tight relation to a practical element; handling and preparing fish. An interesting observation was 

that the girls generally rated themselves lower at baseline in both knowledge and skills compared to 

the boys. This could be a reflection of what Nobre and Valentini (2019) refers to as a result of 

cultural reproduction of gender stereotypes, as boys have a tendency to over-estimate their own 

competencies. 

The intervention effect on self-evaluated skills was a key observation. Skills were highly related to 

the ‘prepare’ building block of food literacy (but not exclusively) (see Figure 2), and even though 

there were differences between boys and girls (girls in MG were more positively affected by the 

intervention compared to the boys), both girls and boys were highly affected by participating in the 

theme course (Table 2, 3). Cunningham-Sabo and Lohse (2013) observed the same tendency in their 

study on 4th graders’ food and cooking self-efficacy: girls rated themselves higher in food and 

cooking self-efficacy than boys. An increase in cooking skills and cooking efficacy in general after 

participating in a hands-on intervention has been demonstrated in prior studies (Chen et al., 2014; 

Jarpe-Ratner et al., 2016; Utter, Denny, Lucassen, & Dyson, 2016; Zahr & Sibeko, 2017). 

Furthermore, the within group results in CG 2 (oral lecture) that showed a difference between 

baseline and follow-up  related to evaluation of fish freshness and the ability to fillet a flat fish 

(Table 5) were very interesting. These findings are interesting because as part of the oral lecture two 

short videos were shown in class: one on how to assess the freshness of fish and one on how to fillet 

a flat fish. No significant differences were observed in CG 1. This find indicates that simply by 

watching a video of how to perform a task could increase the self-evaluated skills within this area, 

although it does not increase as much as in MG, where the children had the fish between their 

hands.  Videos as a way of learning food skills have also been tested with positive outcome by 

Bramston, Rouf, and Allman-Farinelli (2020) and Schaeffer and Warren (2013).  

With regard to the final building block of food literacy; eat, we hypothesized that it would be 

possible to increase fish acceptance through practical experience with fresh fish. This development 

had been documented in prior reviews within the area of interventional effects of (school) cooking 
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programs (Muzaffar, Metcalfe, & Fiese, 2018; Utter, Fay, & Denny, 2017), however, these reviews 

only included hands-on strategies related to increasing fruit and/or vegetable intake. In the present 

study we observed the direct opposite effect of the intervention: assessment of disgust increased and 

liking decreased; especially among the girls in MG (Table 2, 3). Although teachers stated that most 

of the children tasted the fish dishes, this was not reflected in the measured attitude or in the 

consumption frequency of fish after participation in the theme course. A perspective that is relevant 

to take into account is how the fish was perceived at baseline, and how did this perception change 

due to participation in the theme course? According to the teachers, the children had very little 

experience with handling fresh fish before participation. Furthermore, results from a Danish citizen 

science project on Danes’ fish eating habits showed that the hot fish dish most frequently consumed 

by children was breaded fish fillet, and the favourite cold cuts were mackerel in tomato sauce and 

fish cakes (Vuholm & Damsgaard, 2019). These fish dishes do not reflect that it is a fish (an 

animal) being eaten (no bones, head, fish shape, etc.), and so it could be argued that the degree of 

‘animalness’ is greatly reduced in these dishes, leaving only the name of the dish to indicate that it 

is actually fish being eaten. As such, the perception of fish before participation was based on 

references to the few fish dishes and products they were used to prior to the theme course, whereas 

at follow-up, the perception was based on actual experience with a variety of fresh fish. It should be 

mentioned that the fresh fish included in the intervention were chosen to resemble ingredients in 

familiar fish dishes (dab resembles plaice often used for breaded fish filet, hake resembles cod used 

in fish cakes, trout resembles salmon, which is the most often eaten hot fish dish according to  

Vuholm and Damsgaard( 2019)). With regard to the perception of ‘animalness’, this scenario is 

supported by Martins and Pliner (2006) and Rozin and Fallon (1987). Prell et al. (2002) found that 

the key promoters of negative attitudes towards fish were the smell and the fear of finding bones, 

which are highly related to the fish as an animal. Furthermore, Pliner and Pelchat (1991) found that 

the rejection of novel foods of animal origin often was motivated by disgust.  

However, in contrast, after participation in the theme course 47% of the MG children had become 

curious on tasting other types of fish, and 38% stated that they liked fish better after participating in 

the theme course. These results indicate that fish attitude and liking of fish are complex themes to 

measure. The find of a curiosity on tasting other fish types is interesting as it is directed at tasting. A 

similar result was found by Nystrand and Fjørtoft (2015) in their investigation of adolescents’ 

attitude towards fish, and they concluded that taste experience of fish dishes can contribute to a 
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positive attitude change. Also, Sick, Højer, and Olsen (2019) found that curiosity was a main driver 

in tasting foods. 

Finally, we speculated that a social dimension and autonomy would be important elements in 

promoting food literacy and acceptance of fish, and these became evident through participant 

observation, interviews with the teachers and in the group interviews with the children. Especially 

helping each other was evident during participant observation, where the groups were observed to 

be small learning-systems based on peer-to-peer learning through the fish as a medium. Utter et al. 

(2017) also point to the importance and potential of the social dimension in promoting food literacy 

as do Højer et al. (2020). Furthermore, Liquori, Koch, Contento, and Castle (1998) acknowledged 

the importance of peers in cooking program interventions, particularly the possible effects that 

working in groups and having fun together have on both learning and eating behaviour.  

The present intervention was based on practical experience with handling, preparing and eating 

food as a way of promoting healthy food behavior. Prior studies conducted based on sensory 

education programs, primarily inspired by the French concept ‘Les classes du goût’, include very 

little concrete cooking experience, but focus on isolated sensory-experiences (e.g. Battjes-Fries, 

Haveman-Nies, Renes, Meester, & van ’t Veer, 2015; Mustonen, Rantanen, & Tuorila, 2009; 

Reverdy, Chesnel, Schlich, Köster, & Lange, 2008; Woo & Lee, 2013). Although the studies were 

able to show positive results on taste acceptance and food knowledge, the link between learning 

about food, to taste and learning and to cook is missing, as these elements are all important in 

promoting healthy eating behavior long term. The acquisition of cooking skills early in life were 

found by Larson et al. (2006) to promote consumption of a diet more compliant with nutrition 

recommendations later in life. Therefore, based on our findings, we recommend that promotion of 

food literacy founded on practical experience with food should be included in future health 

promotion initiatives aimed at children and adolescents and could be included as part of the official 

school curriculum. However, future research should focus on long-term effects of interventions 

based on food literacy as a strategy for promoting healthy food behavior, as this is inadequately 

studied. Also, more research within the area of food acceptance should include a broader variety of 

foods, and focus on fish as its own food group. Lastly, as it is evident that the social dimension 

facilitates learning and change, we call for more studies to investigate it in a long-term everyday 

perspective. 

5. LIMITATIONS 
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Validity in was sought by comparing findings from the present study with prior studies within the 

similar research area, although the specific research area of the food group ‘fish’ is under-

investigated. We only recruited for the sample from the eastern part of Denmark, and national 

regional differences in, for example, fish eating practices could exist from region to region. 

According to COOP Analyse (2019) Danes in the eastern part of Denmark (the capitol region and 

region of Zealand) consume more fish than Danes in the northern region of Denmark (the capital 

region: index 115; region of Zealand: index 97; Northern region: index 86, with average intake 

defined by index 100). Furthermore, we are also aware of the ‘the Hawthorne effect’, which refers 

to the impact of research participation on behaviour (McCambridge, Witton, & Elbourne, 2014), 

which could explain the effect observed in CG 1 with regard to knowledge, but also in MG, 

especially during participant observation and interviews. 

Furthermore, the survey was based on self-evaluation, which does not necessarily represent the 

actual situation. Nevertheless, it represents the reality as perceived by the children in that specific 

context and place in time.  

Participant observations, teacher interviews, and group interviews were found to support the survey 

results, but were also able to add further perspectives and shed light on areas not being measured 

quantifiably; especially elements related to the importance of the social dimension and development 

of skills not included in the survey. As of such, the mixed methods research strategy (Creswell & 

Clark, 2011) was the correct strategy.  

Finally, the present study was based on a teacher-led intervention in a natural setting, the public 

school in the subject Food Knowledge, based on a trust that the teachers would comply with theme 

course instructions and guides. This intervention set-up meant a lesser degree of research control, 

however, a natural every-day teaching situation-setting was prioritized in order to investigate an 

actual possibility of promoting food literacy and acceptance of fish.  

6. CONCLUSION 

Based on our findings we conclude that food literacy and acceptance of fish were promoted through 

participation in a five week sensory-based experiential theme course with fish. Even though we 

were not able to measure an increase in liking for fish and the assessment of fish disgust increased 

as a result of participating in the theme course, we still found that almost half of the children had 

become curious on tasting other fish types and 38% liked fish better after participation in the theme 

course. We found that barriers for accepting fish were fish smell and mucus on the fish, but 

experience and the social dimension helped to overcome this.  
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Knowledge increased and the intervention effect on skills was high. We also found that girls’ skills 

in particular were positively affected by participation in the theme course.  

Finally, within CG 2, we found that a 2 x 45 min. oral lecture including two videos, assessment of 

fish freshness,  how to fillet a flat fish, were able to significantly positively affect the children’s 

self-evaluated skills within the two areas. 

The present study findings support the hypothesis, that an ‘open window’ for promoting food 

literacy and acceptance of fish was created based on the concepts experimentation, sensing, 

autonomy, knowledge and skills, and a social dimension..  
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Figure A1: Fish theme course modules and content in theme course booklet 
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Table A.1: Themes for comparison between main study group and control group including single 

items, scale applied and Cronbach’s α  

Meta-theme  Item  Scale Cronbach’s α  
1) Self-evaluated  food 

neophobia 

 (FNTT8) 

6, 7, 8, 9, 10, 11, 12, 13  Baseline: 0.86 

Follow-up: 0.89 

6. I like to taste foods I have never tasted before 5-point Likert*  

 7. I like to experience new and different foods 5-point Likert  

 8. I think it is fun to taste food items I don't 

know 

5-point Likert  

 9. I will try food even though I don’t know what 

it is 

5-point Likert  

 10. I am not afraid of eating things I have not 

tasted or experienced before 

5-point Likert  

 11. I don’t mind eating foods I am not used to 5-point Likert  

 12. I enjoy my food to consist of a wide variety 

of different foods and ingredients 

5-point Likert  

 13. I am wary of trying food I have not tasted 

before (R) 

5-point Likert  

    

2) Self-evaluated fish 

attitude & behavior: 

Liking of fish & fish 

intake 

(FishBehaviour) 

14, 15, 16, 17   

14. How disgusting do you think fish is? 5-point 

categorical 

sliding scale** 

 

15. How many times have you eaten fish within 

the last week? 

4-point  

frequency*** 

 

 16. How many different types of fish have you 

eaten within the last week? 

4-point  

frequency*** 

 

 17. I like fish 5-point Likert  

    

3) Self-evaluated 

knowledge on fish and 

cooking 

(KnowFishCook) 

22.c, e, f, g, h, i  Baseline: 0.74 

Follow-up: 0.83 

22.c. I know of kitchen hygiene when I work 

with fish 

5-point Likert   

22.e. I know what food waste is 5-point Likert  

 22.f. I know of the historical meaning of herring 

in relation to Danish food culture 

5-point Likert  

 22.g. I know of vinegar/sugar as preservation 

method 

5-point Likert  

 22.h. I know of sustainable fish 5-point Likert  

 22.i. I know of the fish dab, hake, herring, and 

trout 

5-point Likert  

    

4) Self-evaluated skills 

related to fish and 

cooking 

(CanFishCook) 

23.b, c, d, e, f,  j, k  Baseline: 0.85 

Follow-up: 0.88 

23.b. I can assess whether a fish is fresh 5-point Likert  

23.c. I can fillet a flat fish 5-point Likert  

23.d. I can fillet a round fish 5-point Likert  

 23.e. I can debone a fish 5-point Likert  

 23.f. I can cook a fish 5-point Likert  

 23.j. I can create my own recipe 5-point Likert  

 23.k. I can tell others about the food I helped to 

cook 

5-point Likert  

    

5) Self-evaluated 

knowledge on the senses 

(KnowSenses) 

22.a,b 

 

  

22.a. I know of the 5 basic tastes 5-point Likert  
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22.b. I know the meaning of the senses for how 

food tastes 

5-point Likert  

    

6) Self-evaluated skills in 

relation to the senses 

23.h   

(CanSenses) 23.h. I can talk with others about how the food 

tastes and feels in the mouth 

5-point Likert  

* 5-point Likert scale categories applied: strongly disagree, disagree, neither agree nor disagree, agree, strongly agree. 

** 5-point categorical sliding bar scale: extremely, very, moderately, not very, not at all. 

*** 4-point frequency scale categories applied: 1 to 2 times/types of fish, 3 to 4 times/types of fish, 5 or more 

times/types of fish, and I have not eaten fish within the last week. 
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Table A.2: Meta-themes, sub-themes and clusters identified by ATA; participant observation, group 

interviews with children, and telephone interviews with teachers 

Meta-themes Sub-themes Clusters 

Participant observation (n = 58) 

1. Rejection Distaste Smell, texture 

Disgust Fear of contamination, animalness 

2. Acceptance Tactility Sensing a transformation, re-categorization  

Exploration Curiosity 

Liking Good taste, familiarity 

3. Craftsmanship Autonomy Freedom to organize, pride 

Skills Experience, confidence 

4. Interaction Helping each other Us against the fish, giving advice 

Peer influence Positive, negative  

Group interviews (n = 17) 

1. Rejection Distaste Smell, texture, visual 

Disgust Fear of contamination, animalness 

2. Acceptance Tactility Touching the fish 

Exploration Curiosity 

Liking Taste 

3. Craftsmanship Autonomy Freedom to organize 

Skills Experience, confidence, doing it ‘right’ 

4. Interaction Organization New groups, active/not sitting 

Togetherness Supporting each other, eating together 

5. Fish eating behavior  Fish eating behavior at home Frequency, fish dishes eaten 

Fish eating behavior after course Change in liking & consumption 

Telephone interviews; teachers (n = 5) 

1. Rejection Distaste Smell, touch 

2. Acceptance Liking Tactility/touch, visual, taste, curiosity 

3. Food literacy Knowledge Food – not food, language 

Skills Fish handling, organization 

Behavior  Autonomy, curiosity, pride, confidence, 

ownership 

4. Interaction Togetherness Working together, helping each other,  peer 

influence, eating together 
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Highlights 

a) Effects of participating in a cooking course on fish were measured 

b) Skills within handling fish increased after participating in a fish cooking course 

c) Helping each other were important elements in overcoming challenges.  

d) 47% had become curious on tasting other kinds of fish after the cooking course  

e) 38% stated a higher liking for fish after participation in the cooking course 
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