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Abstract: Despite a tradition of consuming fish in Denmark and despite the health benefits of
eating fish, Danish children consume only one-third of the officially recommended amount of fish.
The objective of this study was to explore an experiential and sensory-based exercise in a school setting
with focus on tactile play and cooking as a way of promoting 11- to 13-year-old children’s acceptance
of fish. The design was a qualitative exploratory multiple-case design using participant observation
in a school setting. Six classes were recruited from the Eastern part of Denmark (n = 132). Based on
an exercise with cooking fish and gyotaku (fish print), four meta-themes were identified by applying
applied thematic analysis: rejection, acceptance, craftsmanship, and interaction. Rejection and
acceptance appeared along a rejection–acceptance continuum related to how the fish was categorised
(animal, non-animal, food) in different phases of the experiment. Rejection was promoted by mucus,
smell, animalness, and texture, whereas helping each other, tactile play, and craftsmanship promoted
acceptance. In conclusion, this study found that tactile play combined with cooking could be a way
of promoting acceptance of fish. The findings also support a school setting as a potential gateway in
promoting healthy food behaviour.
Keywords: food acceptance; tactile play; cooking; children; fish; health promotion

1. Introduction
1.1. Background
Children aged 11 to 13 years are in the early adolescent life phase [1], a phase defined by a
developmental plasticity [2], where lifelong habits can be established [3]. The adolescent life phase is
critical when it comes to behavioural changes in, for example, dietary habits [4]. The changes in dietary
habits are due to, for example, an increase in autonomy and a decrease in family influence [5,6].
Consumption of fish provides valuable nutrients. Especially fatty fish have a high content of
vitamin D, which is important for e.g., calcium (Ca) absorption, bone health, and childhood growth
stages [7,8]. Regular consumption of fish, especially those high in n-3 poly unsaturated fatty acids
(PUFA), also reduce incidences of, for example, diabetes mellitus, systemic arterial hypertension,
central obesity and hyper-lipidemia [9,10], and seem to positively influence intestinal microbiota [11].
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Furthermore, the macro nutrient content of fish with regard to protein is 15–20% and fish contains
all the essential amino acids [12], which is beneficial for the diet as the sulphur-containing amino
acids, cysteine and methionine, are absent in plant protein. Furthermore, proteins from fish have
a high degree of digestibility i.e., 85–95% [12,13]. Studies have shown positive health effects as a
result of fish protein intake e.g., by decreasing the risk of metabolic syndromes and increasing insulin
sensitivity [14–17].
1.1.1. Acceptance and Rejection of Food
This study focuses on fish as part of a healthy diet. According to a national study, Danish children
aged 10 to 17 years eat only 105 g of fish per week [18], one-third of the Nordic recommendations of
350 g per week [19]. The intake of fish among Danish early adolescent phase children corresponds
with international observations [20–22]. Furthermore, to the authors’ knowledge, little research has
been conducted in the area of early adolescent phase children’s acceptance of fish.
Rozin and Fallon [23,24] have developed a framework in which they have identified three principal
motivations within the taxonomy of food acceptance and rejection, which drive food acceptance and
rejection: sensory-affective factors (e.g., liking/disliking taste or smell), anticipated consequences
(e.g., negative/positive physiological or social), and ideational factors (e.g., knowledge of the
nature or origin of a food). These motivations and attributes can lead to either rejection or
acceptance: the psychological rejection categories are distaste (the concept distaste includes all
sensory characteristics, real or imagined [25,26]), danger, inappropriateness, and disgust, and the
acceptance categories are good taste, beneficial, appropriate, and transvalued [25,27]. Furthermore,
Rozin and Vollmecke [27] point out that the influence of culture and context are predominant factors
influencing acceptance and rejection, and that acquired likes can be promoted by social encounters
with people outside the family, especially peers. The framework of rejection and acceptance developed
by Rozin and colleagues [23,24,27] has been applied repeatedly in studies investigating food behaviour
(e.g., [25,26,28,29]).
Based on the limited research conducted within and around the target group of this study, Prell,
Berg, and Jonsson [30] identified a negative attitude towards the smell, the fear of finding bones,
the accompaniments, and friends’ behaviour as primary barriers to eating fish. In a study focusing
on foods in general, Frerichs et al. [31] found that appearance and texture were primary drivers for
accepting or rejecting food. Furthermore, Mitterer-Daltoé, Latorres, Treptow, Pastous-Madureiraa,
and Queiroz [32] and Latorres, Mitterer-Daltoé, and Queiroz [33] found that young children had a
higher acceptance of fish than older children. This might be due to the older children’s cognitive
maturation, leading to food-related cognitions increasing and becoming more complex [34]. The animal
origin of fish could also play a role in rejection, since foods of animal origin tend to promote an
attitude of disgust more than those of vegetable origin [24,25,35,36]. Increasing acceptance of food
through tactility (the sense of touch by using the hands) or tactile play is a research area that has yet to
be explored in greater depth. Five recent studies have been conducted in this research area [37–42],
but these studies all fall outside the age-related sample of this study. Nevertheless, the results are
interesting and relevant to this study as they point to a positive impact of tactile play on food neophobia
and/or food acceptance.
Another way of influencing food behaviour and promoting acceptance of healthy foods has been
sought through a hands-on approach and cooking programmes. A review of the effect of cooking
programmes by Utter, Fay, and Denny [43] concluded that cooking programmes may have a positive
impact on food-related beliefs, knowledge, skills, and behaviours. Of the 20 studies included in
the review, only three were on children in the age range of the sample group in the present study.
However, none of the studies included in the review focused on foods of animal origin. Furthermore,
observations of children’s food behaviour and learning processes have been included in studies by,
for example, Block et al. [44], Fisher and Birch [45], and Gibbs et al. [46]. The relevance of applying
observation as a research method relates to the objective of revealing actual behaviour.
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1.1.3. Gyotaku Explained
Gyotaku is a traditional Japanese art form (see Figure 2); gyo is the Japanese for fish and taku for
rubbing or printing: fish rubbing or fish printing [50].
Gyotaku was used by Japanese fishermen more than a hundred years ago [51]. To avoid
misunderstanding, the fishermen used it to replicate the correct size of the fish, whereby it became a
documentation method. During the twentieth century, the practice of gyotaku has been turned into an
art form.
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As an example of an experiential exercise, gyotaku was adapted to firstly include a tactile art
exercise, which was the traditional part of the exercise to be explored in this study. Secondly, after the
art part of the exercise in which the fish served as an art medium, the fish would then be included in a
cooking exercise. The gyotaku exercise was chosen for its novelty in a Danish context and for its tactile
hands on approach to the fish.
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of Denmark due to convenience. The recruitment was done by sending out information letters via
e-mail to schools in the eastern part of Denmark addressed to the school’s Food Knowledge teachers.
For all participating children, written informed consent was given by the legally appointed caregiver
parent or either parent if the parents were married or had joint custody. Children’s refusal to touch,
handle, and/or taste the fish was respected by the researchers.
Table 1. Participant characteristics.
School

Classes Grade

n

Sex (♀/♂)

Teachers *

21/11
14/10
10/8

2
2
2

School SA **
School SB
School SC

1
1
1

6th
6th
5th

32
24
18

School MB ***
School MC
School MD

1
1
1

6th
5th
6th

21
18
19

13/8
9/9
11/8

1
1
1

Total

6

132

78/54

9

* Number of teachers present during the gyotaku exercise. ** Schools SA, SB, and SC are schools from workshops
during Science Week 2016. *** Schools MB, MC, and MD are schools from the main study 2017.

2.3. Setting and Gyotaku Exercise
School SA, SB, and SC took part in gyotaku workshops in a teaching kitchen at the Department
of Food Science at the University of Copenhagen, Frederiksberg, Denmark, in a field trip setting.
School MB, MC, and MD were in their natural educational setting, since the gyotaku exercise took
place on three different occasions at schools in the ordinary school teaching kitchen. This differentiated
setup was due to practical organization as the classes SA, SB and SC participated as part of Science
Week 2016, a yearly returning science festival in Denmark, whereas the classes MB, MC, and MD did
not participate in Science Week 2016 and data were collected during early spring 2017. All classes
carried out the gyotaku exercises based on the same exercise guide.
The sensory-based experiential exercise was a four-phase exercise consisting of a) gyotaku
(fish printing), which also gave its name to the complete experiment, b) filleting a fish, c) cooking the
fish fillets by a commonly used Danish method, and d) tasting.
Materials for the gyotaku experiment (per group of four children): one fresh whole flatfish with
head (either dab (Limanda limanda) or flounder (Platichthys flesus)), one lemon, squid ink diluted with
tap water in a cup, a small sponge, five A4 pieces of paper cut into eight equal parts, paper towels,
printing paper, a cutting board, a sharp filleting knife, rye flour, salt, pepper, butter, rye bread, a frying
pan, a stove and written experimental instructions.
General organisation: all of the children worked in groups of four. Each group received one fresh
fish to be shared during printing, filleting, and cooking (1 fish = 4 fillets).
Phase a: Gyotaku (printing): The printing procedure was the actual gyotaku exercise. The children
chose and picked up their group’s fish from a box containing fresh fish on ice. The fish was then cleaned
by washing it under cold running water while rubbing it with a slice of fresh lemon (this dissolves the
fish’s natural mucus cover). The fish was then dried with paper towels and placed on a cutting board.
Paper squares were placed around the edge of the fish to avoid getting squid ink on the cutting board.
Diluted squid ink was applied with a sponge to the surface of the fish until it was covered with ink.
The paper squares around the fish were removed, and printing paper was placed on top of the fish.
The print was transferred to the paper by stroking the fish on top of the paper. The paper was gently
pulled off the fish, and a mirrored print of the fish had been transferred to the paper (see Figure 2).
Phase b: Filleting: If they wanted to, each child in the group filleted their own fish fillet by
following the handout picture instructions. After the child had felt the fillet with his/her fingers to
ensure that no fish bones were present, the fillet was ready to be cooked.
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Phase c: Cooking: The fish fillets were turned in rye flour containing salt and pepper and were
then fried in butter on a hot pan. This is the traditional way of cooking fish fillets in Danish cuisine.
Phase d: Tasting: The fried fish fillets were served on a slice of rye bread with butter and a slice of
lemon. Tasting/eating was voluntary. This is a common way of serving fish fillets in Danish cuisine.
After the experiment, the children could take the gyotaku home, or the school could use it,
for example in an art exhibition.
2.4. Data Collection—Participant Observation
The participant observation was primarily concept-driven [55] and based on the framework of
Rozin and Fallon’s [23] and Rozin and Vollmecke’s [27] taxonomy of food rejection and acceptance.
Therefore, a loosely structured observation guide, with room for exploratory inquiry, was constructed
based on the main framework of acceptance and rejection with the following themes: (1) the social/group
interaction element, (2) the children’s interaction with the fish, (3) the process of the exercise, and (4)
development/changes in attitude throughout the experiment. Documentation methods used during
the participant observation were in the form of written field notes and situational photos to document
the setting, various situations, and child–fish interactions. The field note strategy was inscription and
transcription [55], in which descriptions of behaviours (inscriptions) and informants’ own words and
dialogues (transcription) were recorded in an observational journal based on the loosely constructed
and pre-thematised observational guide.
The same researcher participated in all gyotaku exercises by observing and interacting with the
children through informal conversations based on the observation guide. In all cases except two
(school MB and MD), observation assistants were present throughout the gyotaku exercise. At schools
SA, SB, SC, three observation assistants were present, and at school MC one observation assistant was
present. In all cases, the observation assistants had a semi-participatory role while also documenting
the gyotaku exercise through photos. During the participant observations, researchers and assistants
interacted with the children through informal conversations based on the situation while the children
were working with the fish. Questions were based on “free narrative” [56] to promote situational
comfort and to get and keep the conversation flowing. The questions were directed towards the
children’s perspectives of the situational experiences; for example (to the whole group): “How is it
going here?” and “How do you feel about filleting a fish?”. Probing [53] was used to follow up on short
answers, for example “Can you tell me some more about that?”. The focus was on informality and
conversations steered by the children and their point of view. If a child asked what had been written
down during a conversation, he/she was given the opportunity to read it. After each observation
session, observational journals and photos were compared and evaluated. Post-intervention notes
were documented by the research group. Furthermore, the field notes in the observational journal were
immediately after the observation separated into direct observations of behaviour, dialogues based
on children’s peer-to-peer dialogues and researcher–child dialogues, and researcher reflections.
A pre-coding was conducted based on concept-driven coding [55]; for example based on the framework
of acceptance and rejection [25,27], fish handling, sensory aspects, and group work.
2.5. Data Analytical Method
Data analysis was conducted by using Applied Thematic Analysis (ATA) developed by Guest,
MacQueen, and Namey [57]. ATA was applied to identify themes and to analyse patterns of meaning
in relation to the research questions under study and was chosen for its flexibility with regard to type
of texts, for example field notes [57], and its ability to highlight similarities and differences across
cases [58].
Through a concept-driven [55] processing of data based on the research questions, four meta-themes
were identified by organizing the pre-coded text into a matrix based on the frequency of re-occurrence
of documented observed behaviours and dialogues. The identified meta-themes were rejection,
acceptance, craftsmanship, and interaction. A thematic map was constructed to create a visual outline
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#2 =
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Acceptance:
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concerning
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to discussed
include
the#3with
sense
of touch
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conversation.
Phasestactility,
of the
the interventions
exercise:
printing;
During
printing;
= Between
printing
had
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the frame
was
read
by
and
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experienced
#4
#5
#6
exploration,
and
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exploration
driven
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and
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which
refers
to
a
and filleting;
= During
filleting; group.
= Frying; = Tasting.
researcher
outside
of the research
liking

positive affective response to food. Acceptance is understood as a

The essence of meta-themes and sub-themes are presented in Table 2. Data were not only sorted
willingness to taste the food, but it can then be rejected. Acceptance does
by meta-theme and sub-theme but also by exercise phase (see Table A1: Data set).
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Table 2. Essence of meta-themes and sub-themes.
Meta-Theme/Sub-Theme

1.

Rejection: distaste and disgust

2.

Acceptance: tactility, exploration,
and liking

3.

Craftsmanship: autonomy and skills

4.

Interaction: helping each other and
peer influence

Essence
The theme ‘rejection’ concerns children’s behaviour and verbal expressions that can be
characterised as distaste or disgust as defined by Martins and Pliner [25], Rozin and Fallon
[24], and Angyal [35]; distaste is defined as a sensory-driven reaction (e.g., smell, touch,
taste, appearance, texture, sound), and disgust as a concern with contamination or being
soiled as a result of contact with what is perceived as animal bodily waste products. The
latter is defined by observed body language, for example turning away, holding a hand in
front of the mouth and/or nose, mimicking nausea and/or vomiting, etc. [24,35]. The theme
refers to observed behaviour and verbal expressions motivated by any interaction with the
fresh fish, which could promote or is a direct rejection of tasting the cooked fish at the end
of the experiment. Rejection could also be a result of a perception of a food [27].
The theme “acceptance” concerns children’s behaviour and verbal expressions concerning
tactility, limited to include the sense of touch with the hands, exploration driven by
curiosity, and liking, which refers to a positive affective response to food. Acceptance is
understood as a willingness to taste the food, but it can then be rejected. Acceptance does
not depend on liking, since other motives can exist for accepting a food (e.g., for its health
benefits) [24,27].
The theme “craftsmanship” concerns observed behaviour and verbal expressions
related to the defined activity of preparation and cooking. Craftsmanship is
understood as a physical, bodily practice that leads to a tactile experience and
relational understanding [59]. Craftsmanship covers a tacit experience-based set of
knowledge and skills within cooking – in this case, the fish. Even though Sennett [59]
defines craftsmanship as “the skill of making things well”, in this case the effort and
attempt matter just as much, and maybe more than the outcome, an approach also
supported by Martin [60]. In craftsmanship, Martin [60] underlines the importance of
creating an environment in which the child feels independent and thereby learns by
making decisions. In this space of autonomy, intrinsic motivation may promote pride
in the work, thereby increasing curiosity with regard to tasting the fish.
The theme “interaction” refers to observed behaviour and verbal expressions related to
social facilitation either related to the children helping each other or by peer influence.
Through behaviour and verbal expressions, the children might influence each other
with regard to accepting or rejecting the fish at the end of the experiment [27,61,62].

3. Results
In Figure 4 two main categories, four meta-themes, nine related sub-themes, and sixteen clusters
(italic) are presented.
Data are presented according to the ATA frame (Figure 4) by including relevant examples
from the data set to support the ATA. Abbreviations applied in the analysis: Obs: observation, ic:
informal conversation. Phases of the exercise: #1 = Before printing; #2 = During printing; #3 = Between
printing and filleting; #4 = During filleting; #5 = Frying; #6 = Tasting.
3.1. Meta-Theme 1: Rejection
3.1.1. Sub-Theme: Distaste
Rejection based on distaste, which includes all sensory characteristics, both real or imagined [25,26],
was based on two main sensory characteristics: smell and texture. Rejection based on smell was
primarily present in two phases of the experiment. Firstly, at the beginning of the printing phase when
the children were presented with the fresh fish:
#1

When the lid is removed from the fish on ice, several children say: “Ugh, it smells fishy”
[in a bad way] (School all, obs.)

Secondly, smell was a source of rejection based on distaste in the final experiment phase (tasting):
#6

Some children do not want to taste the fish. Int.: “Why?” Response: “It smells of fish.
We know we do not like fish because it feels weird in the mouth”. A girl says: “That is also why my
dad does not like fish” (School MC, ic).
Furthermore, the texture of the fish in the mouth was a factor in rejecting the fish based on distaste:
#6
#6

A girl nibbles on the fried fish: “I don’t like the fish. It is kind of . . . mushy”. (School MD, obs).

Everyone in the class tastes the fried fish, but three boys spit it out and agree that they do
not like to chew it as it is too mushy and soft in the mouth. (School MB, obs).

When the lid is removed from the fish on ice, several children say: “Ugh, it smells fishy”
[in a bad way] (School all, obs.)

#1

Secondly, smell was a source of rejection based on distaste in the final experiment phase (tasting):
#6

Some children do not want to taste the fish. Int.: “Why?” Response: “It smells of fish. We
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Furthermore, the texture of the fish in the mouth was a factor in rejecting the fish based on distaste:
#6 A girl
3.1.2. Sub-Theme:
Disgust
nibbles on the fried fish: “I don’t like the fish. It is kind of… mushy”. (School MD, obs).

in the class tastes the fried fish, but three boys spit it out and agree that they do
Apart fromEveryone
behaviours
and verbal expressions promoting rejection based on distaste, rejection was
not like to chew it as it is too mushy and soft in the mouth. (School MB, obs).
also observed for the affective response of disgust.
Sub‐theme: Disgust
3.1.2.
Fear of
contamination
was observed primarily in two situations. Firstly, at the beginning of the
Apart from
behaviours
and verbal
expressions
rejection
based
on distaste,
experiment (phase
a) when
children
picked
up thepromoting
fresh fish
using
only
the tipsrejection
of their thumb and
was also observed for the affective response of disgust.
index finger
as shown in Figure 5. Most often the task of picking up the fish would be done by two
Fear of contamination was observed primarily in two situations. Firstly, at the beginning of the
children going
to the
fisha)box.
would
upfresh
thefish
fish
(asonly
illustrated
Figure
experiment
(phase
whenOne
children
pickedpick
up the
using
the tips of in
their
thumb 5)
andwhile the child
as shown
in Figure
Mo
not pickingindex
up finger
the fish
would
often5. stand
in the background in order to not get too close to the fish,
although still leaning forward to have a look.
#6

Figure 5. A display of disgust: picking up the fish, photo: R. Højer.

Figure 5. A display of disgust: picking up the fish, photo: R. Højer.
Secondly, in relation to filleting (phase b):

Secondly,#4in relation to filleting (phase b):

Several children put on latex gloves before starting filleting (School MB, obs.).

#4

by disgust
also appeared
as starting
a reaction filleting
to the idea(School
of “animalness”.
These
SeveralRejections
childrendriven
put on
latex gloves
before
MB, obs.).
reactions were also predominant at the beginning of the experiment (phase a) and during the filleting
phasedriven
(phase b):
Rejections
by disgust also appeared as a reaction to the idea of “animalness”. These reactions
#1 Girl, when fish has been collected: “Yuck! Look, it has eyes” [pinches her nose] (School SC,
were also predominant
at the beginning of the experiment (phase a) and during the filleting phase
obs).
(phase b):

#1

Girl, when fish has been collected: “Yuck! Look, it has eyes” [pinches her nose] (School SC, obs).

#4

Int.: How is it going with filleting the fish? The girl cutting responds: “I think that sound when
you kind of hit the bone with the knife and that sound it makes . . . ugh” [shrugs] (School MD, ic).
#4

Girl, during filleting: “Yuck, it has fish guts inside [viscera]” [she pinches her nose and turns
away, holding her hands in front of her mouth] (School MD, obs).
3.2. Meta-Theme 2: Acceptance
3.2.1. Sub-Theme: Tactility
Acceptance through tactility was observed in two forms: “sensing a transformation” and
“reduction of animalness” through the sense of touch and a re-categorisation of the fish from animal to
non-animal. The former displayed itself at the beginning of the experiment (phase a) after the fish’s
natural mucus layer had been washed and removed:
#1

Boy group after washing the fish: they stroke it and agree that it is weird because it was so
slimy before but now it is soft to the touch (School MD, obs).

When the children started the printing process (phase a), it seemed like the fish had been
re-categorised from animal to an art medium. Touching the fish was no longer an issue:
#2

During the printing process, great attention is given to getting the right amount of ink on the
eyes, fins, and the mouth to get them onto the paper. This is done by unfolding the fins with
their fingers and dabbing the sponge lightly on the eyes, fins, and the mouth (School all, obs.).

Acceptance through tactility was observed in two forms: “sensing a transformation” and
“reduction of animalness” through the sense of touch and a re‐categorisation of the fish from animal
to non‐animal. The former displayed itself at the beginning of the experiment (phase a) after the fish’s
natural mucus layer had been washed and removed:
#1 Boy group after washing the fish: they stroke it and agree that it is weird because it was
so slimy before but now it is soft to the touch (School MD, obs).
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When the children started the printing process (phase a), it seemed like the fish had been re‐
categorised from animal to an art medium. Touching the fish was no longer an issue:

#2

Between #2prints,
theprinting
fish isprocess,
gently
patted
and
stroked
by several
children;
During the
great
attention
is given
to getting
the right amount
of ink it
onis “tickled”
eyes,and
fins, around
and the mouth
to get them
onto theall,
paper.
This is done by unfolding the fins
between thethe
eyes
the mouth
(School
obs).
with their fingers and dabbing the sponge lightly on the eyes, fins, and the mouth (School
all, obs.).

3.2.2. Sub-Theme: Exploration
#2

Between prints, the fish is gently patted and stroked by several children; it is “tickled”

the eyes and around
the mouth
all, obs).
Explorationbetween
was predominant
in two
main (School
scenarios:
exploring the fish before and after filleting
(phase b). There
were
clear
signs
of
curiosity,
as
shown
in
the
following example:
3.2.2. Sub‐theme: Exploration

#3

Exploration was
in two main
exploring
thelooks
fish before
filleting
A girl is exploring
the predominant
fish. She opens
the scenarios:
fish’s mouth
and
intoand
it:after
“I just
had to look
(phase b). There were clear signs of curiosity, as shown in the following example:
inside. You can see its teeth . . . I just had to touch”. Another girl in the group: “Ohh yes, its mouth
#3 A girl is exploring the fish. She opens the fish’s mouth and looks into it: “I just had to look
can get really big”.
The first girl replies: “Yes, it can eat big fish” (School MC, ic).
inside. You can see its teeth…I just had to touch”. Another girl in the group: “Ohh yes, its mouth
can get really big”. The first girl replies: “Yes, it can eat big fish” (School MC, ic).

This exploratory scenario is also seen in Figure 6 with children putting their fingers in the fish’s
This exploratory scenario is also seen in Figure 6 with children putting their fingers in the fish’s
mouth to feelmouth
its teeth.
to feel its teeth.

Figure 6. Children exploring the fish, photo: R. Højer.

Figure 6. Children exploring the fish, photo: R. Højer.

After filleting, children explored the fish:
#4

Roe in fish: at first the children do not want to touch or even look, but after a while they
start to pick at it with the knife tip, and then cut it, mash it, and study the small eggs (School
SA, SB, SC, obs.).
Both exploratory scenarios led to a greater child interaction with the fish.

3.2.3. Sub-Theme: Liking
Acceptance due to liking was primarily driven by the sensory characteristic “taste” (the fish tasted
good). It also seemed like taste familiarity was a factor in liking it.
#6

A girl is eating her fish fillet: “Mmm, I love fish fillet” Int.: “Why?” Girl: “It is kind of a little
bit sweet but also just good. We also get it at home” (School MD, ic).
A girl tastes a little bit of roasted fish roe and says: “Mmm, it actually tastes like cod roe . . .
but it is a little bit grainy and dry in the mouth” (School MD, obs).

#6

3.3. Meta-Theme 3: Craftsmanship
3.3.1. Sub-Theme: Autonomy
Throughout the experiment, autonomy was a sub-theme, since all of the assignments were
carried out through group negotiation and decision-making; there was freedom to organise the work
themselves (no teacher involvement), for example, who should pick up the fish, who should fry the
fish etc. Pride in their work was especially evident during printing (phase a) and filleting (phase b):
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#3

After the printing, children show their self-made print to teachers and other groups (School
all, obs).
#4

They want to try to fillet the fish themselves. The experimenter (first author) is not allowed
to help too much, only to correct them if they have made a wrong cut (School all, obs).
3.3.2. Sub-Theme: Skills
Skills were developed, particularly in the filleting process (phase b). It was observed that the
children initially had difficulties in holding the knife correctly and actually filleting the fish. During the
filleting process, they became more confident in using the knife and in how to fillet the fish (School all,
obs.). During cooking (phase c), skills were developed when they were trained how to cook a fish for
the correct amount of time:
#5

While frying the fish, the children are very preoccupied with cooking it for the right
amount of time so it is not raw, but they are also focused on not cooking it for too long. They
comment on the colour and use it as a way of telling if it is done (School all, obs).
A clear indication of the acquired skills can be seen in the following extract:
#5

After frying the fish, a girl says: “Ah, now I know how to make fish fillet. I would like to try it at
home if mom will buy a fish” (School MC, ic).
3.4. Meta-Theme 4: Interaction
3.4.1. Sub-Theme: Helping Each Other
The sub-theme “helping each other” appeared primarily as “us against them/the fish” and giving
advice. A concept of “we are in this together” and “us against the fish” appeared, particularly at
the beginning of the experiment (phase a), where the children had to pick up the fish and prepare it
for printing:
#1

Two girls are washing and drying a dab before printing. They help each other by holding
the fish at each end and carrying it together to the printing table (School MC, obs.).

Children also helped each other when washing the fish to remove the fish skin mucus prior to
the printing (phase a). For example, one child supported the fish’s tail, while another rubbed it with
a lemon slice to remove mucus from the fish. Furthermore, helping each other was observed when,
for example, applying the ink and giving advice on how to apply ink to the fish during printing,
and giving advice on how to make a correct cut with the knife during the filleting phase (phase b):
#4

The girls give advice on how and where to cut: “You have to start with the moon-shaped cut
there”. The boys correct each other more often (School MB, obs).

3.4.2. Sub-Theme: Peer Influence
Peer influence was observed throughout the exercise and resulted in the other children in the
group reacting either positively or negatively to the fish. The following two extracts illustrate peer
influence leading to a positive reaction to the fish (the first extract) and a negative reaction to the fish
(the second extract):
#3

After printing, two girls in a group of four are touching the fish, while the other two do
not want to touch it. After observing the girls touching the fish for a little while, the other
two girls change their mind and come over to the fish and try to touch it (School MB, obs.).
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#6

Everyone in the class tastes the fried fish, but three boys from the same group spit it out
and agree that they do not like to chew it as it is too mushy and soft in the mouth (first one
boy spits it out, then the rest of the group) (School MB, obs).

The ATA
is summarised visually in Figure 7, which shows meta-themes,13 ofsub-themes,
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Figure 8. A rejection–acceptance continuum based on fish categorisation with examples of elements
driving acceptance forward or backwards. Developed by first author Højer, inspired by and Rozin and
Fallon [24].
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Figure 8 illustrates elements which drive either rejection or acceptance along the continuum.
Our observations on the categorisation and re-categorisation of the fish as animal, non-animal, and food
were in line with what Rozin and Fallon [63] and Martins and Pliner [25] refer to as “animalness”.
This animalness can be reduced in a fish by, for example, removing the head and bones, cutting it up,
cooking it, and serving it without it resembling what it is: a fish and an animal [63].
At the beginning of the exercise, the fish was categorised as an animal due to its smell, slimy texture,
and visual appearance (whole animal with head, fins, blood, etc.) and thereby promoted rejection.
The whole fish represented a high degree of animalness, since it did not resemble what the children
would typically eat (a breaded fish fillet). According to the results of a Danish citizen science project
on Danes’ fish eating habits, the hot fish dish most often eaten by children was breaded fish fillet
(39%), and in the form of cold cuts (eaten on rye bread) the favourites were mackerel in tomato sauce
(33%) and fish cakes (21%) [64]. According to Fischler [65], this could be categorized as gastro-anomie,
because the consumer has problems in identifying food and food origin as a result of processing [65].
Rejection based on animalness was also found in a Norwegian study on adolescents’ (16 to 17 years
of age) attitudes towards meat from farm animals. Females, in particular, rejected meat due to its
association with, for example, blood and animal parts [66]. The study also found that participants
in regular contact with farm animals displayed no disgust reaction and had a more relaxed attitude
towards meat production [66]. In an empirical study on what motivates food disgust, Martins and
Pliner [25] found that animalness was not the complete explanation for a food disgust reaction,
as non-animal food products were also capable of promoting disgust. According to Martins and
Pliner [25], an explanation could be found in the experienced texture of, for example, slime, as it could
be related to decay. Through multidimensional scaling analysis, they were able to identify independent
(i.e., unique) dimensions, suggesting that both aversive textural properties and the reminders of
animalness are primary variables accounting for perceptions of food disgust [25,67]. Egolf, Siegrist,
and Hartmann [28] also found in their study on how people’s food disgust sensitivity shapes eating
and food behaviour that surface texture of food was capable of promoting disgust.
According to our observations during the printing phase, the fish was re-categorised from animal
to non-animal, because it was perceived as an art/play medium and rejection cues were not evident. In
this phase, tactility through touching the fish, as part of the assignment of printing, appeared to promote
acceptance of the fish. This observation correlates with the findings of Coulthard and Sealy [38], who
found that pre-school children tried more fruits and vegetables after participating in a sensory play
activity with real fruits and vegetables than children in a non-food sensory play task (p < 0.001) and in
a visual exposure task (p < 0.001). Similar results were also found by Nederkoorn, Theiβen, Tummers,
and Roefs [41]: tactility increased the acceptance of food with the same texture.
The observed acceptance could also be promoted by the reduction in mucus on the fish after
washing, which would reduce the texture-induced disgust as proposed by Martins and Pliner [25].
Nevertheless, this does not account for the following tactile exploration of the fish, where the children,
driven by curiosity about something unfamiliar, put their fingers in the fish’s mouth, touched the gills,
eyes, tongue, etc., with all parts of the fish still covered by or containing mucus (see Figure 6).
At the beginning of the filleting phase of the exercise, the fish was again categorised as an animal,
and rejection was promoted. A behavioural example was the observation of the children putting on
latex gloves in this phase, although this behaviour could also be a result of peer influence.
Rejection was primarily due to the cutting through of the skin of the fish and cutting close to the bones.
Both sound and visual cues reminded them that they were cutting into an animal, thereby increasing
the perceived animalness. Later in the filleting phase, the fish were re-categorised from animal to food,
because the fish was now fish fillets. The bones, skin, viscera, head, etc. were disposed of. What remained
was a form of the fish that was familiar to the children: fish fillets. Applying Lévi-Strauss’ [68] concept of
nature-culture, we see that, through the filleting process, the fish had gone from a natural form to a more
cultivated form, and through the frying of the fish the final step in the cultivating process had been reached.
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Furthermore, during the filleting and cooking phase, the children started to learn technical skills,
and they clearly took pride in their work, which could be an expression of what Sennett [59] calls the
emotional reward for attaining a skill and doing it well, like a craftsman. This finding of promoted
self-efficacy, as defined by Bandura [69], is supported by the findings of Cunningham-Sabo and
Lohse [70] in an interventional study with fourth-graders. Not only did they find an increase in cooking
and food self-efficacy but also an increase in fruit and vegetable preference. Most notable is the finding
that non-cookers particularly benefitted from the intervention [70]. An increase in cooking efficacy
was also confirmed in a similar study including an experiential approach by Jarpe-Ratner, Folkens,
Sharma, Daro, and Edens [71], although no definition of the concept experiential was given.
At the end of the experiment, the fish were fried, and the re-categorisation from animal to food
was complete. Observations showed that the majority of children chose to taste and eat the fish fillet on
rye bread; the reason given was the good taste, a reason corresponding to the findings of Sick, Højer,
and Olsen [29] in a study on children’s self-evaluated reasons for accepting and rejecting foods.
Rejection was promoted by, for example, the texture of the cooked fish in the mouth. Rejection of
fish based on texture was found by Donadini, Fumi, and Porretta [72], where fish was rejected due to
softness, a jelly-like texture, fast melting, and tendency to fall apart easily textures. Texture was also
found to be a key rejection characteristic by Sick, Højer, and Olsen [29]. For the children that showed
reluctance throughout the experiment and ended up tasting the fish fillet, an “I filleted and cooked it
myself” effect could be a possible explanation. A similar effect of “I cooked it myself” was found by
Dohle, Rall, and Siegrist [73] and Allirot, da Quinta, Chokupermal, and Urdaneta [74]. Allirot et al. [74]
and van der Horst, Ferrage, and Rytz [75] also point to the context or atmosphere in which the food
exposure took place and the “cooking together” factor as relevant factors impacting food likes and
dislikes and thereby promoting acceptance or rejection. Since the gyotaku experiment took place in a
school(-like) setting, the “cooking together” and “helping each other” factors promoted acceptance of
fish. According to Lukas and Cunningham-Sabo [76], there is a difference between cooking with friends
and classmates. In a qualitative study, they found that classmates were typically associated with rules,
structure, and restrictions, while friends are defined by fun and freedom [76]. Yet, when Lukas and
Cunningham-Sabo [76] compared data across focus groups, they found that the cooking and tasting
group did not make a clear distinction between classmates and friends, and the children in this group
seemed to consider their classmates as friends in this “cooking together” context. This was not the
case in the two other groups. However, other studies [77,78] have not found a correlation between an
experience-based approach and positive change in acceptance, preference or liking of foods.
5. Strengths and Limitations
This section considers the credibility, transferability, dependability, and confirmability [53,79] of
the study findings.
Credibility was sought in this study by comparing the findings with those of previous studies
that have focused on similar research. Furthermore, to reduce observer bias, observer assistants
were present in all but two cases, and after the experiment had ended, dialogues took place between
the experimenter and assistant regarding what had been observed. Dependability was sought via a
thorough description of the study design and the gyotaku experiment itself in order to ensure that other
researchers are able to execute a study in a similar way. Even though true objectivity of the researcher
rarely exists, confirmability was sought through a sampling process, whereby the participating classes
entered the study according to the rule of “first responders to the information letter” sent out via email
(regional) and shared in a Food-Knowledge-specific Facebook group for teachers (national).
Geographically, the data were only collected in the eastern part of Denmark. Therefore, in terms
of transferability, it could be said that this case study is not representative of the general population
of children in Denmark. Nevertheless, the findings can be seen as indications transferable to similar
contexts, since the observations seemed stable and comparable across the cases (schools and classes).
Furthermore, even though the experiment varied in terms of setting, the observations across the two
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settings seemed stable and comparable. Additionally, a research participation effect [80] cannot be
completely eliminated as the presence of the research and assistant group in the gyotaku experiment
situation is an addition to the typical setting situation. Furthermore, analysis and ATA frame was
validated by a researcher not part of the study, but with extensive research experience to reduce bias.
Even though more research in this area is needed, this finding opens up the possibility of
transferring the gyotaku exercise and the expected outcome to settings outside the conventional
school setting.
We recognise that the present study holds certain limitations investigation-wise that need to
be addressed in future research. One such limitation is the aspect of how children categorise and
re-categorise fish and how this is connected to the experimental context, the school arena. Furthermore,
a more focused investigation of how tactile play might influence children’s acceptance of food,
especially outside the area of fruit and vegetables, is warranted.
6. Conclusions
With regard to how children responded to handling, preparing, and cooking the fish and how the
process of the gyotaku experiment affected the acceptance, we identified that response of rejection and
acceptance moved back and forth on a continuum. Rejection was driven by slimy touch, whole animal,
smell, cutting through skin, texture of fish meat in the mouth, and taste, and acceptance was promoted
by togetherness, helping each other, tactile play, re-categorisation of the fish, exploration, pride, skills,
and was self-made. Furthermore, the movement back and forth was determined by how the fish
was categorised (as animal, non-animal, or food). The study revealed that autonomy, skills, pride,
and helping each other in the groups were important factors in promoting acceptance, whereas the
texture of the fish, for example, led to rejection. Furthermore, we found that using the fish as a creative
medium for tactile play became an important motivator in promoting acceptance. The findings in this
study highlight that cooking combined with tactile play could be a way of promoting acceptance of
fish, and as such serve as a potential strategy in promoting healthy food behaviour. The same exercise
could be used with other food groups as well, for example with vegetables, fruit, chicken (e.g., print of
feet or wings before preparing) etc. where the squid ink is substituted with berry juice or beet root
juice. At the same time, our findings support the importance of the school setting and the subject Food
Knowledge as a potential experiential learning gateway to promoting healthy food behaviour through
focusing on children’s food and culinary knowledge and skills, which has also been recommended by
Nelson et al. [47].
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Appendix A
Table A1. Data set: Meta-themes, sub-themes, and data extracts from field note journal (obs: observation *, ic: informal conversation **).
Meta-Theme

Sub-Theme

Data Extract
#1 .

When the lid is removed from the fish on ice, several children say “Ugh, it smells fishy” [in a bad way]. (School MB, MC, MD, SA, SB, SC, obs *).
#6

Some children do not want to taste the fish.
Int.: “Why?”

Response: “It smells of fish”, “We know we do not like fish because it feels weird in the mouth”. A girl says: “That is also why my dad does not like fish” (School MC, ic**).
#6

Int.: “Do you like the fish?” (asked to a girl group after frying the fish). Girl, not eating her fish fillet: “I do not like the smell of fish”. (School SB, ic).
#6

After tasting the fried fish fillet, a boy said: “Arhh, that is not for me”.
Int.: “How come?”
Boy: “It feels mushy in my mouth and tastes fishy”. (School SA, ic).

#6

1.

Rejection

Distaste

Two girls absolutely do not want to taste the fried fish, because they know that they do not like fish. (School SB, ic).
#6
#6

A girl nibbles at the fried fish: “I don’t like the fish. It is kind of . . . mushy”. (School MD, obs).

Three boys did not want to taste the fish: “We do not like the taste and smell of fish”. (School SC, ic).

#6

Everyone in the class tastes the fried fish, but three boys spit it out and agree that they do not like to chew it as it is too mushy and soft in the mouth. (School MB, obs).

#1

When the lid is removed from the fresh fish, many children react by turning away from the fish, holding their hands in front of their mouth and/or nose, pinching
their nose, mimicking vomiting, making “yuck” noises, closing their eyes, etc. (School MB, MC, MD, SA, SB, SC, obs).
#1 “Ugh,

it is GROSS and soooo slimy . . . ”

Some children mimic vomiting (School SA, obs **.).
#1

Girl, after fish has been cleaned and is placed on the cutting board: “It is not normal”. (School MD, obs.)
#1

#1

Girl, when fish has been collected: “Yuck! Look, it has eyes” [pinches her nose]. (School SC, obs).

A boy does not want to touch the fish: “It is slimy”. [no special facial expression/body language]. (School MD, obs).
#1

#1
#2

A boy says that the fish is really disgusting, makes “yuck” sounds, but at the same time he cannot help himself poking it in the eye followed by big arm swings and
screeching. Then he runs over to wash his fingers and goes back and pokes the fish again. (School MD, obs).
#4

Disgust

A boy pokes the fish before washing: “Ugh, it is sticky”. (School MB, obs.)

Several children try to pick up the fish from the box using only the tips of their thumb and index finger (School MB, MC, MD, SA, SB, SC, obs).

A group of girls purse their lips at the sight of blood from the fish. Some close their eyes and turn away from the fish. (School MD, obs.).

#4

Int.: How is it going with filleting the fish? (Question to a girl group).The girl cutting responds: “I think that sound when you kind of hit the bone with the knife and that sound
it makes . . . ugh” [shrugs] (School MD, ic).

#4

During filleting. Girl: “Yuck, it has fish guts inside [viscera]”. [she pinches her nose and turns away while holding her hands in front of her mouth]. (School MD, obs).
#4

#5

Several children put on latex gloves before starting filleting. (School MB, obs.).

When the fillets have to be turned in breadcrumbs, they are moved/lifted by holding the fillet in the tail end with the tip of the thumb and index finger (to touch as
little meat as possible). (School MB, MC, MD, SA, SB, SC, obs.).
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Table A1. Cont.
Meta-Theme

Sub-Theme

Data Extract
#1
#1

After washing the fish. Girl, stroking the fish: “It is kind of rough but now it is soft”. (School MB, obs).

Boy group after washing the fish: they stroke it and agree that it is weird because it was so slimy before but is now soft to the touch (School MD, obs).
#1

Int.: “What was it like to touch the fish?”

Girl: “It was fun because when you stroke it in the opposite direction, it was . . . kind of rough”. (School MC, ic).

Tactility

#2 During the printing process, great attention is given to getting the right amount of ink on the eyes, fins and the mouth to get them onto the paper. This is done by
unfolding the fins with the fingers and dabbing the sponge lightly on the eyes, fins and the mouth (the girls are more aware of this than the boys). (School SA, SB, SC,
MB, MC, and MD, obs.).
#2

Girl: “Use your fingers, it’s much easier”.

The group quickly shifts from using a spoon to using their fingers to ensure that the paper absorbs ink during the printing [stroking the fish on top of the paper].
(School MD, obs.).
#2

Between prints, the fish is gently patted and stroked by several children; it is ‘tickled’ between the eyes and around the mouth. (School MB, MC, MD, SA, SB, SC, obs).
#3
#3
#4
#2

After the filleting process, they use their fingers to check for small bones in the fillets (School SA, SB, SC, MB, MC, and MD, obs.).

A boy turns the fish to its white side and asks: “Why is it white underneath?” Int.: [gives an explanation]. Boy: “Ohh, that is smart”. (School MC, ic).
#3

2.

A girl group are stroking their fish and give it a name (School SA, obs).

A girl group are gently stroking their fish, and a girl says: “I can’t eat it now” (School SB, obs.).

A girl is exploring the fish. She opens the fish’s mouth and looks into it: “I just had to look inside. You can see its teeth . . . I just had to touch”.

Acceptance

Another girl in the group: “Ohh yes, its mouth can get really big”.
The first girl replies: “Yes, it can eat big fish”. (School MC, ic).
#3

The children open the mouth of the fish and feel inside with their fingers. Feeling the teeth, in particular, makes them more curious, and they keep exploring, also by
touching the tongue. (School SA, SB, SC, MB, MC, and MD, obs.).
#3

Girl: “Can you eat the squid ink?”

Int. “Yes, you can. Do you want to taste it?”
More children gather around the table, and several of them taste the ink.
Exploration

“Ugh, it is very salty”. (School MC, ic).
#3

After printing, a boy asks: “Can you eat the eyes . . . and may I?” (School MB, obs).
#3

Int.: “Have you ever tried to open the mouth of a fish?”

Boy group: “Nooo . . . ”. Int.: “Try it”. A boy holds the fish, while another boy opens the mouth. All: “Whoa!”. (School MB, ic).
#4
#4

A girl says: “The viscera are not disgusting but mysterious”. (School MD, obs).

Boys start to explore the viscera of the fish. They ask what parts they are and whether they can be eaten. (School MB, MC, MD, SA, SB, SC, obs).
#4

Boys start to pull out the intestines in their full length. (School SA, SC, obs.)
#4

Girls cutting roe out from the fish.
Int.: “Do you know what that is?”
Girl: “No . . . ”
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Meta-Theme

Sub-Theme

Data Extract
Other girl in group: “I do . . . it is roe. Can you eat it?”
Int.: “Yes”
Girl: “Let’s try and fry it and taste it”. (School SC, ic).
#4

Roe in fish: first the children do not want to touch or even look, but after a while they start to pick at it with the knife tip and then cut it, mash it and study the small
eggs. (School SA, SB, SC, obs.).
#1
#1
#6

A girl who says that she does not like fish chooses to taste it anyway: “Ohh, but it tastes like chicken”. (School MB, obs.).
#6
#6

#6

Liking

#6 .

Girl: “It smells good and bad at the same time” (School MD, obs.).

Girl, when the lid is removed from the fish: “It smells fresh . . . of the sea and salt”. (School MB, obs).

A girl eats fried roe: “Ohh, it tastes OK—just like the rest of the fish”. (School SB, ic).

A boy fries the liver: “It tastes like chicken—not bad . . . like chicken and a little bit of blood”. (School SB, obs).

A girl tastes a little bit of roasted fish roe and says: “Mmm, it actually tastes like cod roe . . . but it is a little bit grainy and dry in the mouth”. (School MD, obs).

After the fish has been fried, a group of boys are talking about the taste of the fish. Boy: “It actually tastes good”. Another boy replies: “Yes, much better than the ones I
get at home”. (School MC, ic).
#6

Four boys taste the fried fish: “Yes, it is good”. The other boys agree by nodding their heads. (School MD, obs.).
#6

A girl is eating her fish fillet: “Mmm, I love fish fillet”
Int.: “Why?”

Girl: “It is kind of a little bit sweet but also just good. We also get it at home”. (School MD, ic).
#6
#all

Autonomy
3.

#4

Craftsmanship

Most children choose to taste the fried fish. Only a few do not eat all of it (School SA, SB, SC, obs).

All assignments are carried out through group decision making and negotiation in the group (no teacher involvement), for example, who should pick up the fish, or
who should fry the fish. (School MB, MC, MD, SA, SB, SC, obs).
#2

A teacher wants to help a group with the printing, but the group says that they want to do it themselves. (School MC, obs).

#3

After the printing, children show their self-made print to teachers and other groups. (School MB, MC, MD, SA, SB, SC, obs).

They want to try to fillet the fish themselves. I (the experimenter) am not allowed to help too much, only to correct them if they have made a wrong cut. (School MB,
MC, MD, SA, SB, SC, obs).
#4

A group asks for help with the filleting process, but the child holding the knife does not want to let it go (School MD, obs).

#4

All of the children who filleted their own fish take great pride in their work; they show me their fillet and want me to praise them (prior to the filleting I made it clear
that it was difficult and nobody can do it perfectly the first time they try it). (School MB, MC, MD, SA, SB, SC, obs.).

#1

Before printing, groups evaluate the freshness of the fish based on what they remember from the theme course material (they remember the video material better
than that from the booklet). They evaluate the freshness by smelling and agree that the fish should smell of salt and seaweed. (School MC, obs).

#2

Skills

During the printing process, great attention is given to applying the right amount of ink to the fish and getting ink on all parts of the fish—this is more pronounced
among the girls than the boys, who are more concerned with getting it done; a lot of them call me to show me their work. (School MB, MC, MD, SA, SB, SC, obs).

#4

While filleting, several children refer to the You Tube video on filleting flatfish (a part of the theme course material): “You just have to let the knife do the work for you”
becomes a phrase they repeat in the groups. (School MB, MC, MD, obs).

#4

It is evident that the children are not used to filleting fresh fish; one class has been on a cooking camp where they worked with fish, but they did not try to fillet their
own fish. (School MB, MC, MD, SA, SB, SC, obs/ic).
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Meta-Theme

Sub-Theme

Data Extract
#4

When the children start to fillet, they have great difficulty in holding the filleting knife correctly. However, when they try to fillet their own fish, they become more
confident in using the knife and hold it more correctly. (School MB, MC, MD, SA, SB, SC, obs).

#5

When frying the fish, the children are very preoccupied with cooking it for the right amount of time, so it is not raw, but they are also focused on not cooking it for
too long. They comment on the colour and use that as a way of telling if it is done. (School MB, MC, MD, SA, SB, SC, obs).
#5

#all

#1

After frying the fish, a girl says: “Ahh, now I know how to make fish fillet. I would like to try it at home if mom will buy a fish”. (School MC, ic).

Groups are very preoccupied with justice; that all group members get to make a print, fillet and get to taste an equal amount of fish. (School MB, MC, MD, SA, SB,
SC, obs).

Two girls are washing and drying a dab before printing. They help each other by holding the fish at each end and carrying it together to the printing table (School
MC, obs.).
#1

4.

Child
interaction

Helping each other

Two boys are collecting the fish from the box. They end up picking it up together and carry it to the sink. (School SA, obs).

#1

A boy and a girl are helping each other, holding the fish and washing it under running water; one of them holds the fish, while the other rubs it with lemon. (School
SB, obs).

#2

During printing, the group members give advice to the child applying the ink, for example in order to get ink on the eyes, mouth and fins. Advice is also given to
avoid large ink blobs on the finished print. (School MB, MC, MD, SA, SB, SC, obs).

#2

During printing, they help each other apply the paper and place it correctly on the fish; they also help each other rub the paper and lift the fish print. (School MB,
MC, MD, SA, SB, SC, obs).
#2
#4 .

The boys seem to correct each other, whereas the girls support each other (School MC, obs).

During the filleting, the group members give advice to the child filleting, for example, on how and where to cut. (School MB, MC, MD, SA, SB, SC, obs).

#4

The girls give advice on how and where to cut: “You have to start with the moon-shaped cut there”. However, the boys correct each other more often. (School MB, obs).

#6

Before eating, the children help arrange the fish fillets on small platters, so it looks like a small dish, while others set the table. They all sit down and eat at two tables
laid with cutlery, glasses, water jugs and napkins. (School MD, obs).

#1

When the lid is removed from the box containing fish, the disgust behaviour spreads in small groups—if one person in the group reacts, the others react too. (School
MB, MC, MD, SA, SB, SC, obs).

#3

After printing, two girls in a group of four touch the fish, while the other two do not want to touch it. After observing the girls touching the fish for a little while, the
other two girls change their mind and come over to the fish and try to touch it (School MB, obs.)
#4

Peer influence

While a group of boys explore the viscera and eyes of the fish, they challenge each other to touch the eye (School MC, obs).

#4

During the filleting process, when children find viscera and roe in the fish, they start to react to it in the group. If one person reacts by holding a hand in front of the
mouth, other group members react in a similar way. (School MB, MC, MD, SA, SB, SC, obs).

#4

A girl does not want to fillet a fish, but after observing the other girls in her group, she ends up doing it (and even eating it after it has been fried). (School MB, obs).

#6

Everyone in the class tastes the fried fish, but three boys from the same group spit it out and agree that they do not like to chew it as it is too mushy and soft in the
mouth (first one boy spits it out, then the rest of the group). (School MB, obs).

Phase in the experiment: #1 = Before printing; #2 = During printing; #3 = Between printing and filleting; #4 = During filleting; #5 = Frying; #6 = Tasting; #all = All phases of the experiment.
obs: observation *, ic: informal conversation **.

Nutrients 2020, 12, 3180

20 of 23

References
1.
2.
3.

4.
5.
6.

7.

8.

9.
10.
11.

12.
13.
14.
15.

16.
17.

18.

19.
20.

World Health Organization (WHO); South-East Asia Regional Office (SEARO). Strategic Guidance on Acelerating
Actions for Adolescent Health (2018–2022); WHO: Geneva, Switzerland, 2018; ISBN 9789290226475.
Hochberg, Z. Developmental plasticity in child growth and maturation. Front. Endocrinol. Lausanne 2011, 2, 41.
[CrossRef] [PubMed]
Todd, A.S.; Street, S.J.; Ziviani, J.; Byrne, N.M.; Hills, A.P. Overweight and obese adolescent girls: The importance
of promoting sensible eating and activity behaviors from the start of the adolescent period. Int. J. Environ. Res.
Public Health 2015, 12, 2306. [CrossRef] [PubMed]
Alberga, A.S.; Sigal, R.J.; Goldfield, G.; Prud Homme, D.; Kenny, G.P. Overweight and obese teenagers:
Why is adolescence a critical period? Pediatr. Obes. 2012, 7, 261–273. [CrossRef] [PubMed]
Birch, L.L.; Fisher, J.O. Development of eating behaviour among children. Pediatrics 1998, 101, 539–549.
Demory-Luce, D.; Morales, M.; Nicklas, T.; Baranowski, T.; Zakeri, I.; Berenson, G. Changes in food group
consumption patterns from childhood to young adulthood: The Bogalusa Heart Study. J. Am. Diet. Assoc.
2004, 104, 1684–1691. [CrossRef] [PubMed]
Braegger, C.; Campoy, C.; Colomb, V.; Decsi, T.; Domellof, M.; Fewtrell, M.; Hojsak, I.; Mihatsch, W.;
Molgaard, C.; Shamir, R.; et al. Vitamin d in the healthy European paediatric population. J. Pediatr.
Gastroenterol. Nutr. 2013, 56, 692–701. [CrossRef] [PubMed]
Petersen, R.A.; Damsgaard, C.T.; Dalskov, S.M.; Sørensen, L.B.; Hjorth, M.F.; Ritz, C.; Kjølbæk, L.; Andersen, R.;
Tetens, I.; Krarup, H.; et al. Vitamin D status and its determinants during autumn in children at northern
latitudes: A cross-sectional analysis from the optimal well-being, development and health for Danish children
through a healthy New Nordic Diet (OPUS) School Meal Study. Br. J. Nutr. 2016, 115, 239–250. [CrossRef]
[PubMed]
Kelli, H.M.; Kassas, I. Cardio Metabolic Syndrome: A Global Epidemic. J. Diabetes Metab. 2016, 6. [CrossRef]
Mouritsen, O.G.; Bagatolli, L.A. Life—As a Matter of Fat. Lipids in a Membrane Biophysics Perspective;
Springer International Publishing: New York, NY, USA, 2016; ISBN 978-3-319-22614-9.
Rondanelli, M.; Rigon, C.; Perna, S.; Gasparri, C.; Iannello, G.; Akber, R.; Alalwan, T.A.; Freije, A.M.
Novel insights on intake of fish and prevention of sarcopenia: All reasons for an adequate consumption.
Nutrients 2020, 12, 307. [CrossRef]
Balami, S.; Sharma, A.; Karn, R. Significance of Nutritional Value of Fish for Human Health. Malays. J. Halal Res.
2020, 2, 32–34. [CrossRef]
Khalili Tilami, S.; Sampels, S. Nutritional Value of Fish: Lipids, Proteins, Vitamins, and Minerals. Rev. Fish.
Sci. Aquac. 2018, 26, 243–253. [CrossRef]
Dort, J.; Sirois, A.; Leblanc, N.; Côté, C.H.; Jacques, H. Beneficial effects of cod protein on skeletal muscle
repair following injury. Appl. Physiol. Nutr. Metab. 2012, 37, 489–498. [CrossRef] [PubMed]
Aadland, E.K.; Lavigne, C.; Graff, I.E.; Eng, Ø.; Paquette, M.; Holthe, A.; Mellgren, G.; Jacques, H.; Liaset, B.
Lean-seafood intake reduces cardiovascular lipid risk factors in healthy subjects: Results from a randomized
controlled trial with a crossover design 1,2. Am. J. Clin. Nutr. 2015, 102, 582–592. [CrossRef]
Tørris, C.; Molin, M.; Cvancarova, M.S. Lean fish consumption is associated with lower risk of metabolic
syndrome: A Norwegian cross sectional study. BMC Public Health 2016, 16, 347. [CrossRef] [PubMed]
Aadland, E.K.; Graff, I.E.; Lavigne, C.; Eng, Ø.; Paquette, M.; Holthe, A.; Mellgren, G.; Madsen, L.; Jacques, H.;
Liaset, B. Lean Seafood Intake Reduces Postprandial C-peptide and Lactate Concentrations in Healthy
Adults in a Randomized Controlled Trial with a Crossover Design. J. Nutr. 2016, 146, 1027–1034. [CrossRef]
[PubMed]
Pedersen, A.N.; Christensen, T.; Matthiessen, J.; Knudsen, V.K.; Rosenlund-Sørensen, M.; Biltoft-Jensen, A.;
Hinsch, H.; Ygil, K.H.; Kørup, K.; Saxholt, E.; et al. Danskernes Kostvaner, 1st ed.; DTU Fødevareinstituttet:
Kongens Lyngby, Denmark, 2015; ISBN 9788793109391.
Nordic Council of Ministers. Nordic Nutrition Recommendations 2012: Integrating Nutrition and Physical Activity;
Nordic Council of Ministers: Copenhagen, Denmark, 2014.
Commonwealth Scientific Industrial Research Organisation (CSIRO) Preventative Health National Research
Flagship, USA. 2007 Australian National Children’s Nutrition and Physical Activity Survey: Main Findings;
CSIRO: Canberra, Australia, 2008; ISBN 1741867568.

Nutrients 2020, 12, 3180

21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.

45.
46.

21 of 23

Kranz, S.; Jones, N.R.V.; Monsivais, P. Intake levels of fish in the UK paediatric population. Nutrients 2017, 9, 392.
[CrossRef]
Madrigal, C.; Soto-Méndez, M.J.; Hernández-Ruiz, Á.; Valero, T.; Ávila, J.M.; Ruiz, E.; Villoslada, F.L.; Leis, R.;
de Victoria, E.M.; Moreno, J.M.; et al. Energy intake, macronutrient profile and food sources of spanish
children aged one to <10 years—Results from the esnupi study. Nutrients 2020, 12, 893. [CrossRef]
Rozin, P.; Fallon, A. The psychological categorization of foods and non-foods: A preliminary taxonomy of
food rejections. Appetite 1980, 1, 193–201. [CrossRef]
Rozin, P.; Fallon, A.E. A perspective on disgust. Psychol. Rev. 1987, 94, 23–41. [CrossRef]
Martins, Y.; Pliner, P. “Ugh! That’s disgusting!”: Identification of the characteristics of foods underlying
rejections based on disgust. Appetite 2006, 46, 75–85. [CrossRef]
Brown, S.D.; Harris, G. Disliked food acting as a contaminant during infancy. A disgust based motivation for
rejection. Appetite 2012, 58, 535–538. [CrossRef]
Rozin, P.; Vollmecke, T.A. Food Likes and Dislikes. Annu. Rev. Nutr. 1986, 6, 433–456. [CrossRef] [PubMed]
Egolf, A.; Siegrist, M.; Hartmann, C. How people’s food disgust sensitivity shapes their eating and food
behaviour. Appetite 2018, 127, 28–36. [CrossRef] [PubMed]
Sick, J.; Højer, R.; Olsen, A. Children’s self-reported reasons for accepting and rejecting foods. Nutrients
2019, 11, 2455. [CrossRef] [PubMed]
Prell, H.; Berg, C.; Jonsson, L. Why don’t adolescents eat fish? Factors influencing fish consumption in school.
Scand. J. Nutr. 2002, 46, 184–191. [CrossRef]
Frerichs, L.; Intolubbe-Chmil, L.; Brittin, J.; Teitelbaum, K.; Trowbridge, M.; Huang, T.T.K. Children’s
Discourse of Liked, Healthy, and Unhealthy Foods. J. Acad. Nutr. Diet. 2016, 116, 1323–1331. [CrossRef]
Mitterer-Daltoé, M.; Latorres, J.; Treptow, R.; Pastous-Madureira, L.; Queiroz, M. Acceptance of breaded fish
(Engraulis anchoita) in school meals in extreme southern Brazil. Acta Aliment. 2013, 42, 275–282. [CrossRef]
Latorres, J.M.; Mitterer-Daltoé, M.L.; Queiroz, M.I. Hedonic and Word Association Techniques Confirm a
Successful Way of Introducing Fish into Public School Meals. J. Sens. Stud. 2016, 31, 206–212. [CrossRef]
Zeinstra, G.G.; Koelen, M.A.; Kok, F.J.; de Graaf, C. Cognitive development and children’s perceptions of
fruit and vegetables; A qualitative study. Int. J. Behav. Nutr. Phys. Act. 2007, 4, 30. [CrossRef]
Angyal, A. Disgust and related aversions. J. Abnorm. Soc. Psychol. 1941, 36, 393–412. [CrossRef]
Pliner, P.; Pelchat, M.L. Neophobia in humans and the special status of foods of animal origin. Appetite
1991, 16, 205–218. [CrossRef]
Coulthard, H.; Williamson, I.; Palfreyman, Z.; Lyttle, S. Evaluation of a pilot sensory play intervention to
increase fruit acceptance in preschool children. Appetite 2018, 120, 609–615. [CrossRef]
Coulthard, H.; Sealy, A. Play with your food! Sensory play is associated with tasting of fruits and vegetables
in preschool children. Appetite 2017, 113, 84–90. [CrossRef] [PubMed]
Coulthard, H.; Thakker, D. Enjoyment of Tactile Play Is Associated with Lower Food Neophobia in Preschool
Children. J. Acad. Nutr. Diet. 2015, 115, 1134–1140. [CrossRef] [PubMed]
Nederkoorn, C.; Jansen, A.; Havermans, R.C. Feel your food. The influence of tactile sensitivity on picky
eating in children. Appetite 2015, 84, 7–10. [CrossRef]
Nederkoorn, C.; Theiβen, J.; Tummers, M.; Roefs, A. Taste the feeling or feel the tasting: Tactile exposure to
food texture promotes food acceptance. Appetite 2018, 120, 297–301. [CrossRef] [PubMed]
Dazeley, P.; Houston-Price, C. Exposure to foods’ non-taste sensory properties. A nursery intervention to
increase children’s willingness to try fruit and vegetables. Appetite 2015. [CrossRef]
Utter, J.; Fay, A.P.; Denny, S. Child and Youth Cooking Programs: More Than Good Nutrition? J. Hunger
Environ. Nutr. 2017, 12, 554–580. [CrossRef]
Block, K.; Gibbs, L.; Staiger, P.K.; Gold, L.; Johnson, B.; Macfarlane, S.; Long, C.; Townsend, M. Growing
Community: The Impact of the Stephanie Alexander Kitchen Garden Program on the Social and Learning
Environment in Primary Schools. Health Educ. Behav. 2012, 39, 419–432. [CrossRef]
Fisher, J.O.; Birch, L.L. Restricting access to palatable foods affects children’s behavioral response,
food selection, and intake. Am. J. Clin. Nutr. 1999, 69, 1264–1272. [CrossRef]
Gibbs, L.; Staiger, P.K.; Johnson, B.; Block, K.; Macfarlane, S.; Gold, L.; Kulas, J.; Townsend, M.; Long, C.;
Ukoumunne, O. Expanding Children’s Food Experiences: The Impact of a School-Based Kitchen Garden
Program. J. Nutr. Educ. Behav. 2013, 45, 137–146. [CrossRef]

Nutrients 2020, 12, 3180

47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.

72.
73.

22 of 23

Nelson, S.A.; Corbin, M.A.; Nickols-Richardson, S.M. A call for culinary skills education in childhood
obesity-prevention interventions: Current status and peer influences. J. Acad. Nutr. Diet. 2013, 113, 1031–1036.
[CrossRef]
Kolb, D.A. Experiential Learning: Experience as The Source of Learning and Development; Prentice-Hall Inc.:
Upper Saddle River, NJ, USA, 1984; pp. 20–38. [CrossRef]
Wistoft, K.; Christensen, J. Taste as a didactic approach: Enabling students to achieve learning goals. Int. J.
Home Econ. 2016, 9, 20.
Baggett, P.; Shaw, E. The Art and Science of Gyotaku: There’s Somethin’ Fishy Goin’ On Here . . . . Sci. Act.
Cl. Proj. Curric. Ideas 2008, 45, 3–8. [CrossRef]
Stokes, N.C. The fin art of science. Sci. Teach. 2001, 68, 22–26.
Yin, R.K. Case Study Research Design and Methods, 4th ed.; SAGE Publications: Thousand Oaks, CA, USA,
2009; ISBN 9781412960991.
Bryman, A. Social Research Methods; Oxford University Press: Oxford, UK, 2016; ISBN 978-0-19-968945-3.
Ministry of Children and Education. Madkundskab Fælles Mål. 2019. Available online: https://emu.dk/sites/
default/files/2019-08/GSK---F\T1\aellesMål---Madkundskab.pdf (accessed on 2 February 2020).
Gibbs, G. Analyzing Qualitative Data (Qualitative Research Kit); Flick, U., Ed.; Sage Publications Ltd.:
Thousand Oaks, CA, USA, 2008; ISBN 0761949801.
Fargas-Malet, M.; McSherry, D.; Larkin, E.; Robinson, C. Research with children: Methodological issues and
innovative techniques. J. Early Child. Res. 2010, 8, 175–192. [CrossRef]
Guest, G.; MacQueen, K.; Namey, E. Applied Thematic Analysis; SAGE Publications: Thousand Oaks, CA, USA,
2014.
Braun, V.; Clarke, V. Using thematic analysis in psychology Using thematic analysis in psychology.
Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
Sennett, R. The Craftsman; Yale University Press: London, UK, 2008; ISBN 9780300119091.
Martin, R.J. Craftsmanship and Schooling. J. Thought 1978, 13, 187–195.
Birch, L.L. Effects of Peer Models’ Food Choices and Eating Behaviors on Preschoolers’ Food Preferences.
Child Dev. 1980. [CrossRef]
Lafraire, J.; Rioux, C.; Giboreau, A.; Picard, D. Food rejections in children: Cognitive and social/environmental
factors involved in food neophobia and picky/fussy eating behavior. Appetite 2015. [CrossRef]
Rozin, P.; Fallon, A. The Acquisition of Likes and Dislikes for Foods; National Academies Press: Washington, DC,
USA, 1986.
Vuholm, S.; Damsgaard, C. Kan citizen science give os ny viden om danskernes fiskeindtag? Diætisten
2019, 157, 7–11.
Fischler, C. Food habits, social change and the nature/culture dilemma. Soc. Sci. Inf. 1980, 19, 937–953.
[CrossRef]
Kubberød, E.; Ueland, Ø.; Tronstad, Å.; Risvik, E. Attitudes towards meat and meat-eating among adolescents
in Norway: A qualitative study. Appetite 2002. [CrossRef]
Martins, Y.; Pliner, P. Human food choices: An examination of the factors underlying acceptance/rejection of
novel and familiar animal and nonanimal foods. Appetite 2005, 45, 214–224. [CrossRef] [PubMed]
Lévi-Strauss, C. The Raw and the Cooked. Mythologiques Vol. 1; The University of Chicago: Chicago, IL, USA,
1983; ISBN 13:9780226474878.
Bandura, A. Self-efficacy mechanism in human agency. Am. Psychol. 1982, 37, 122–147. [CrossRef]
Cunningham-Sabo, L.; Lohse, B. Cooking with kids positively affects fourth graders’ vegetable preferences
and attitudes and self-efficacy for food and cooking. Child. Obes. 2013, 9, 549–556. [CrossRef] [PubMed]
Jarpe-Ratner, E.; Folkens, S.; Sharma, S.; Daro, D.; Edens, N.K. An Experiential Cooking and Nutrition
Education Program Increases Cooking Self-Efficacy and Vegetable Consumption in Children in Grades 3–8.
J. Nutr. Educ. Behav. 2016, 48, 697–705. [CrossRef] [PubMed]
Donadini, G.; Fumi, M.D.; Porretta, S. Hedonic response to fish in preschoolers. J. Sens. Stud. 2013, 28,
282–296. [CrossRef]
Dohle, S.; Rall, S.; Siegrist, M. I cooked it myself: Preparing food increases liking and consumption.
Food Qual. Prefer. 2014. [CrossRef]

Nutrients 2020, 12, 3180

74.

75.
76.

77.

78.
79.
80.

23 of 23

Allirot, X.; da Quinta, N.; Chokupermal, K.; Urdaneta, E. Involving children in cooking activities: A potential
strategy for directing food choices toward novel foods containing vegetables. Appetite 2016, 103, 275–285.
[CrossRef]
Van der Horst, K.; Ferrage, A.; Rytz, A. Involving children in meal preparation. Effects on food intake.
Appetite 2014, 79, 18–24. [CrossRef]
Lukas, C.V.; Cunningham-Sabo, L. Qualitative investigation of the cooking with kids program: Focus group
interviews with fourth-grade students, teachers, and food educators. J. Nutr. Educ. Behav. 2011, 43, 517–524.
[CrossRef]
Davis, J.N.; Martinez, L.C.; Spruijt-Metz, D.; Gatto, N.M. LA Sprouts: A 12-Week Gardening, Nutrition,
and Cooking Randomized Control Trial Improves Determinants of Dietary Behaviors. J. Nutr. Educ. Behav.
2016. [CrossRef] [PubMed]
Mustonen, S.; Rantanen, R.; Tuorila, H. Effect of sensory education on school children’s food perception:
A 2-year follow-up study. Food Qual. Prefer. 2009. [CrossRef]
Morrow, S.L. Quality and trustworthiness in qualitative research in counseling psychology. J. Couns. Psychol.
2005, 52, 250–260. [CrossRef]
McCambridge, J.; Witton, J.; Elbourne, D.R. Systematic review of the Hawthorne effect: New concepts are
needed to study research participation effects. J. Clin. Epidemiol. 2014, 67, 267–277. [CrossRef]

Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional
affiliations.
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

