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Abstract

Objective: We evaluated the impact of an established nutrition education intervention,
‘PhunkyFoods’ on food literacy, cooking skills, and fruit and vegetable intake in primary

school aged children.

Design: A pre-registered cluster randomised controlled trial was used; the intervention group
received the ‘PhunkyFoods’ programme and the wait-list control group received the usual
school curriculum. Primary outcomes measured were differences in food literacy and cooking
skills scores between the intervention and control arms after 12 months adjusted for baseline

values.
Setting: The trial was undertaken in 26 primary schools in North Yorkshire, UK.

Participants: 631 children aged 6 — 9 years participated (intervention n = 307, control n =

324) through assemblies, classroom activities and after-school clubs.

Results: There were no significant effects of the intervention compared to control on food
literacy, cooking skills, vegetable intake or fruit intake. Adjusting for baseline, the Food
Literacy Total Score was 1.13 points lower in the intervention group than the control (95% CI
-2.87 t0 0.62, p = 0.2). The Cooking Skills Total Score was 0.86 lower in the intervention
group compared to the control (95% CI = -5.17 to 3.45, p = 0.69). Girls scored 2.8 points
higher than boys in cooking skills across the sample (95% CI = 0.88 to 4.82, p < 0.01).

Conclusion: The intervention did not result in improved food literacy or cooking skills,
though sex effects on these outcomes were observed. More practical food preparation hours

are needed in primary schools to improve likelihood of an effect on outcomes.

Trial registration ISRCTN, ISRCTN68114155, prospective registration on 22/10/2021

Key words: Cluster-RCT, Food Literacy, Cooking skills, Complex Intervention, Fruit and

Vegetable Intake, Healthy Eating.
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Background

Acquiring competent food preparation and cooking skills is an important part of children’s
education that can lead to improved healthy lifestyles and dietary behaviours 2 studies
have shown that school-based cooking interventions which have experiential learning
activities have the potential to increase food literacy knowledge, cooking skills and fruit and
vegetable intake . Recent research has shown an association between food literacy and
vegetable intake in adolescents . Experiential learning with sufficient hours of practical
food preparation activities can increase vital skills such as chopping, weighing, mashing,
measuring and cooking on the hob 7. It is through learning these practical food preparation
techniques that primary school aged children can show improved cooking self-efficacy and
also small but significant changes in food intake, especially vegetable intake ®. Previous
research has found that child learners of cooking skills have better outcomes than teen
learners or adult learners, suggesting that if these skills are learned at a younger age, then

individuals are more likely to identify themselves as cooks ®.

Since children spend so much time in school each week, this is a useful place to
acquire the skills and knowledge related to healthy diets and healthy lifestyles. The Nutrition-
Friendly Schools Initiative was set up in 2006 outlining 26 essential criteria within five
components, including nutrition and health promoting curricula although there are no
essential criteria specifically related to developing food preparation skills in children .
Policy analysis of the food curriculum in eleven countries undertaken by Smith et al. in 2022
describes approaches as either practical (Home Economics) or health oriented (Health and
Physical Education). The authors developed a framework to evaluate ‘Food Preparation
Skills’ in each country, assessing the contribution to food literacy within the curriculum ©.
Their analysis revealed that whilst countries often have a mandatory food curriculum (and
would therefore meet the essential criteria for a ‘Nutrition-Friendly School’ as defined by the
WHO), there is still ‘no consensus in primary food education’ about what this includes and
more specifically, if it includes the teaching of food preparation skills such as chopping,
grating and mashing . These are essential life skills that can be learned in stages through the
early school years, to improve children’s habits and diets, since using food preparation
techniques to cook a meal from scratch usually involves eating more fresh fruit and

vegetables (/1011
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The importance of interventions designed to improve the food education curriculum
in schools is a priority for public health. Good nutrition and maintaining a healthy weight in
childhood helps to prevent obesity and diet-related ill health later in life & 2%, However,
data from the National Child Measurement Programme in the UK shows that the prevalence
of children living with obesity more than doubles from 9% at the start of school to around
22% age 11 years ' and so better nutrition education is needed to improve food skills and
food literacy in childhood.

This research is the first fully powered efficacy cRCT (cluster Randomized Controlled
Trial) to evaluate the impact of a lifestyle intervention programme on food literacy, cooking
skills and fruit and vegetable intake for primary-aged children aged 7-9 years in the UK.
PhunkyFoods is an established multicomponent intervention which has been delivered in the
UK for over 20 years and the design has evolved using the COM-B model of behaviour
change 9. Research perspectives in this evaluation focus on effectiveness and theory-based

approaches to increase knowledge and understanding of what works 7,

Obijectives

A cluster randomization approach was chosen for the practical reasons of recruiting schools
and is more ecologically valid to conduct interventions with schools. The main aim of the
cRCT was to assess the impact of the PhunkyFoods healthy lifestyle intervention programme
on food literacy, cooking skills and fruit and vegetable intake of children comparing against
the usual practice in primary schools. For the fourth hypothesis, we originally included Index
of Multiple Deprivation (IMD) is a potential mediator in the trial protocol. However, this was
removed on reflection, since it was felt that percentage eligibility for free school meals
(%FSM) was a better indicator for deprivation and both were not needed. The research

hypotheses as outlined in the trial protocol are as follows ®®:

1) The PhunkyFoods intervention group will show higher food literacy and cooking
skills than the control group measured by mean scores.

2) The PhunkyFoods intervention group will show higher intake of fruit and vegetables
than the control group measured by mean scores.

3) Schools in the intervention arm that choose more ‘active ingredients’ (intervention
components) from the flexible menu of PhunkyFoods options will have better

outcomes than those schools that choose less ‘active ingredients.’
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4) The school level measure of deprivation (%FSM) will have a mediating impact on the

outcomes for schools in the intervention arm.

Methods
Trial design

The study was a parallel, cRCT, with two arms and with a 1:1 allocation ratio. The unit of
cluster was the school. The intervention arm received the PhunkyFoods programme, with
introductory training from May 2022, and the wait-list control arm received the PhunkyFoods
programme after the final research data collection was completed, with introductory training
from May 2023. This was a superiority trial, designed to test if the intervention was more
effective than the control. The trial was registered prospectively with ISRCTN
(ISRCTN68114155) in October 2021 and the study protocol was published in 2022 @®. The
study was informed by a feasibility pilot study from 2019 °. The authors followed the

CONSORT reporting guidelines for cluster randomised trials ©°.

Sampling and participants
School recruitment

Power calculations determined that 13 clusters (schools) were needed in each arm to detect a
moderate effect size with 90% power, based on a previous study by Dean et al., 2021 @Y. This
calculation assumed that a mean of 15 children would be included in each school, and
therefore 195 would be needed in each arm. Only one class per school participated in the
research. Due to the clustered nature of the 2-level model where individual children are
clustered in schools, a conservative estimate of 20% variation at the school level was

assumed.

Recruitment was from December 2021 to March 2022. Inclusion criteria for eligible
primary schools in Harrogate or Selby in the North of England included having at least one
class with 20 or more students aged between 7 — 9 years. Seventy-four eligible schools were
invited to participate in the study using invite letters, adverts in North Yorkshire Council
communications, Huntington Research school newsletters and social media. Follow up

contacts were made to schools using telephone calls and emails to headteachers.
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Headteachers that expressed an interest were invited to attend a short 20-minute online school
briefing to inform them about the PhunkyFoods programme and the requirements of the
research project. Eligibility criteria were amended in February 2022 to allow three rural
schools to participate with smaller numbers of children (n =9, n = 11, n = 14) to improve
recruitment numbers. The online school briefings were delivered by the lead researcher (KV)
with support from a member of the PhunkyFoods team. Schools were offered one full year of
fully funded PhunkyFoods intervention at their school if they participated in the research
project. It was explained that some participating schools would receive the intervention in the
first year (intervention group) and that some schools would receive the intervention in the
second year (wait-list control group). A the PhunkyFoods programme has been well
established in the UK and has been running for 20 years, this likely impacted on recruitment

SUCCesS.

Participant recruitment

Once the headteacher of the school had signed a school consent form, we requested a 15-
minute telephone meeting to complete the enrolment to the project. This meeting was to
identify the research class (participants) and main contact person for the school. After the
research class was identified, a parent information letter was sent to the parents of the

research class with an option to opt out of the study.

Intervention

The intervention contains a flexible menu of eight ‘active ingredients’ (programme optional
components), which are detailed in the PhunkyFoods Logic Model in Figure 1. PhunkyFoods
has a detailed Delivery Manual with implementation guidance and resources for Education
and Development Coordinators (EDCs) to deliver each of the eight active ingredients in
partnership with schools. The initial introduction and training for school staff about the
PhunkyFoods intervention took place from April to July 2022. The delivery period of the
intervention to children was from September 2022 and this was for 5 to 7 months until

follow-up.

It was expected that all schools would demonstrate a willingness to engage in the

programme by completing the first two ‘active ingredients’ of staff training in the summer

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980025000552

Accepted manuscript

term of 2022. The first involved whole setting staff training in the PhunkyFoods Programme
with additional Continuous Professional Development (CPD) opportunities available for
schools to opt into. Examples of CPD opportunities proposed included; the English Northern
Council for Further Education (NCFE) National Level 2 Award in Nutrition and Health of
School Aged Children ??: Food Preparation in the Classroom; and Setting Up and Running a
Cook Club. Following the staff training was a health check on policy involving a whole
setting audit and action planning support. This consisted of an initial meeting with a member
of the Senior Leadership Team (SLT) to work through the Health Check document, then co-

production of an action plan for development priorities agreed.

Activities with pupils started from September 2022. The Phunky Ambassadors
programme involved mentoring pupils to deliver key healthy lifestyle messages through peer-
to-peer learning. The PhunkyFoods intervention has a vast collection of resources available
for schools to access, some of which are available to all on the website, and more curriculum
planning resources for members using a school login ®®. Whole school assemblies were
delivered by the pupils on the Phunky Ambassadors programme in year 5, aged 9 — 10 years.
Classroom activities were delivered to smaller groups of children and most often involved the
Phunky Ambassadors. Schools were also invited to start up a cooking club, after-school cook

club and parent engagement programme.

Outcome measurements

Primary outcome measures were Food Literacy and Cooking Skills. Food Literacy measured
by the Tool for Food Literacy Assessment in Children (TFLAC-UK) at baseline and at 12
months. The original questionnaire was developed by Amin et al. in 2019 ®¥ and the UK
version is available at Appendix 1. Food Literacy is scored from O to 40, with 40 being the
highest score indicating better food literacy. Cooking Skills were measured by CooC11 at
baseline and at 12 months Y. Cooking skills is scored from 0 to 55, with 55 being the

highest score indicating better cooking skills. The survey is available at Appendix 3.

Secondary outcome measures were fruit intake and vegetable intake measured using a
shortened version of the Child Assessment of Diet Evaluation Tool (CADET) at baseline and
at 12 months ®. The food diary is available at Appendix 2. This tool is intended to be used

retrospectively as a tick list record for all foods consumed over a 24-hour period. In this case,
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we just selected fruits and vegetables from the larger tool which aimed to collect data on all
foods consumed during a day. In total, the consumption of 13 fruits and 18 vegetables and
pulses was asked in five mealtimes (breakfast at home, lunch at school, before tea, evening
meal, after tea). The dietary information was analysed on the website ‘nutritools’ ®® using the
Food Questionnaire Creator pages. The portion sizes used in CADET vary by age (3 to 11
years) and gender and are based on National Diet and Health Survey mean weighted

consumption data ¢”.

Dose, reach and fidelity of intervention

The PhunkyFoods programme is a flexible menu of component ingredients, where schools
can choose how much they want to engage. Whilst the Logic Model shows how fidelity to the
intervention components can lead to improved health outcomes, the practical approach to
delivery is deliberately flexible to encourage signup from schools. This aspect of real-world
research poses a methodological challenge, in that not all the clusters (schools) get the same
treatment in the intervention. To address this aspect, information was collected from each of
the intervention clusters on how much of the programme they engaged with by the Education
and Development Coordinators (EDCs) employed by Purely Nutrition Ltd, who had delivered
the programme. A single EDCs assigned an overall engagement score from 0 — 14 for the
schools that they worked with, based on their experience and knowledge of which
components the school engaged with. Scores for each component were 0 — 2, depending on
how many activities were delivered and if they were led by the EDC or the school. This is

shown in Table 3.

Randomisation

The allocation to trial arms was undertaken using a computer-generated randomisation
sequence. Block randomisation was used to ensure equivalence between the intervention and
control schools for geographical area (Selby or Harrogate), size of school (above or below the
median school size) and above or below the median for % free school meals eligibility. The
lead researcher (KV) enrolled participants and allocated unique ID numbers. After baseline
data collection, one member of the research team (CE), who was blinded to the names of
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schools enrolled, generated the allocation sequence. The lead researcher then informed

schools which trial arm they were in.

Data collection

Data collection events were standardised across all schools and completed at two time points.
Data were collected at baseline and follow up (March 2022 and March 2023 respectively)
during school hours. Only one visit per school was allocated and so children absent on the
day of collection were not included. During the data collection visits children completed the
Food Literacy Survey (40 minutes) and the Cooking Skills Survey (15 minutes). These were
completed as a whole class activity, with a member of the research team reading out each
question to the class. For the CADET food diaries, one member of the research team
introduced the research tool to the class, checking their understanding of a diary by asking the
pupils questions, and then reading out the instructions on how to complete it. Children were
asked to take the tool home and to bring the completed CADET food diary back to school the
next day. The research team then collected the returned CADET food diaries over the
following three weeks, sometimes returning to schools more than once to collect as many

food diaries as possible.
Statistical methods

The statistical analysis plan has been published previously as part of the trial protocol ®®. In
summary, the primary and secondary analysis for the evaluation of PhunkyFoods intervention
focused on two research perspectives (effectiveness and theory-based) identified in the
framework for developing and evaluating complex interventions Medical Research Council
guidance update *”. Our analysis was conducted on an ‘intention-to-treat’ basis, in that all
pupils with a recorded outcome at baseline and at follow-up were included. We used SPSS
software (IBM SPSS Statistics for Windows, Version 29.0.2.0 Armonk, NY: IBM Corp,
released 2024) and allowed for the design effect of cluster trials in schools with pre-post
design using multi-level regression models, using child-level covariates at level 1 and school-

level covariates at level 2 ?®),
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Results

A total of 34 schools expressed an interest in starting the trial and attended one of the online
school briefings. Of these, six were excluded due to geographical eligibility and one was
excluded as it had previously had some involvement with the PhunkyFoods programme.
Sixteen 20-minute online Schools Briefings were delivered between December 2021 and
March 2022. In all, 27 schools completed baseline data collection but one school dropped out
of the trial immediately after randomization due to lack of school capacity.

Of the participating North Yorkshire schools, 13 of these were in Harrogate and 13
were in Selby. Baseline characteristics of the schools and pupils are shown in Table 1. The
median value for percentage of free school meals in both groups was 10.7% compared to the
national median of 24.6% . Whilst the control and intervention groups looked similar in
their characteristics, the exception to this was sex. A chi-square test showed a significantly
higher proportion of females in the control group (58%) compared to the intervention group
(42%), x> =5.45,p=0.02.

The number of participants recruited and who completed baseline data collection was
704 (Figure 2). However, since one school dropped out immediately after baseline data
collection, the number who completed the trial was 307 children assigned to the intervention
arm (in 13 schools) and 324 children in the control arm (in 13 schools). At 12-month follow-
up, 552 pupils were present, of which 275 were in the intervention arm and 277 in the control
arm. The Food Literacy and Cooking Skills surveys were completed in the classroom with

the researchers.

The CADET diaries were completed by participants partially in the lesson at school
and the completed at home and returned to school the next day. We excluded 9 extreme cases
from the CADET diary analysis by using SPSS to compute the following criteria: if the
vegetable frequency variable was greater than 16 and / or the fruit frequency variable score
was greater than 18. An inspection of the excluded extreme cases showed incorrect
understanding of the survey, for example the participant ticked all the fruit and vegetable
boxes for every meal. The number of CADET diaries included in the analysis was 110 for the

intervention group and 94 in the control group. See figure 2.
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Intervention Delivery

Appendix 4 shows detailed information on the number of schools that participated in each of

the ‘active ingredients’ of programme along with some examples of activities delivered.

Food Literacy and cooking skills

The between treatment group difference for Food Literacy Total Score was -1.13 (95% CI -
2.87 to 0.62, p = 0.2), using a mixed multi-level ANCOVA model with adjustment for
baseline. Control group scored 1.13 more than the intervention group but this was not
statistically significant. Food literacy domain-specific Cronbach alpha values were cooking
skills 0.53, cooking knowledge 0.40, nutrition knowledge 0.67, food systems knowledge 0.35
and self-efficacy regarding eating 0.73. Although some of the scores seemed low, this is not
surprising since dichotomous items have little variability and many of the survey questions
were scored 0 or 1. Food Literacy scores were calculated out of a total of 40 and were
significantly higher at follow-up than baseline in both the control and intervention groups. At
baseline, scores across all the Food Literacy Domains (cooking skills, cooking knowledge,
nutrition knowledge, food systems knowledge and self-efficacy around eating) were similar

for control and intervention groups. See Table 2.

The between treatment group difference for Cooking Skills Total Score was -0.86
(95% CI = -5.17 to 3.45, p = 0.69) using a mixed multi-level ANCOVA model with
adjustment for baseline. The control group scored 0.86 more than the intervention group
controlling for baseline but this was not statistically significant. The internal consistency
reliability for cooking skills was high with a Cronbach’s alpha score of 0.85. Cooking Skills
Total Score was out of a total of 55 and was also significantly higher at follow-up than
baseline in both the control and intervention groups. At baseline, the most frequent of the 11
surveyed skills used in the control and intervention groups were mixing, weighing and

chopping.
Fruit and vegetable intake

Fruit and vegetable portion scores over 24-hours from the CADET diaries showed no
statistically significant differences between treatment groups. The difference between the
treatment groups was -52.36g for Vegetable Intake Portion Score (95% CI = -122.75 to 18.03,
p = 0.14), using a mixed multi-level ANCOVA model with adjustment for baseline. The
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control group scored 52g higher than the intervention group but the difference was not
statistically significant. The difference between the treatment groups was -79.21g for Fruit
Intake Portion Score (95% CI = -250.34 to 91.92, p = 0.34), using a mixed multi-level
ANCOVA model with adjustment for baseline. The control group scored 80g higher than the

intervention group but this was not statistically significant.

Secondary analysis — mediating impact of covariates

The secondary analysis shows the mediating impact of school engagement level, a school
level measure of deprivation (percent of pupils eligible for free school meals) and sex of

participants.

Contrary to our hypothesis, the results showed no difference between schools who
chose more ‘active ingredients’ from the flexible menu of options in the PhunkyFoods
programme than those schools that chose less ‘active ingredients.” In Table 3, the change in
means from baseline to follow-up were colour coded to reflect if these were higher than the
average change in means for the intervention group. School 10, with the highest engagement
score of 13 out of a maximum of 14 showed a positive change of 3.0 for cooking skills and
2.8 for food literacy, which was higher than the intervention group average of 1.6 for cooking
skills and 1.9 for food literacy. School 8 had an above average engagement score of 10 and
had the greatest increase in cooking skills of 8.6 and an increase in food literacy of 3.9.
However, school 18 had the lower score on engagement, with only 1 point for attending
initial training and yet scored 4.9 higher in cooking skills from baseline to follow up.
Interestingly, it was noted that one school had an average engagement score of 8, but both
cooking skills and food literacy scores were lower at follow-up than at baseline. This school
had 14 pupils who received the intervention, 13 of whom were boys.

To explore the mediating impact of % free school meals, the level of free school
meals was grouped into high or low in relation to the median for the sample. The results
showed that the intervention had a very small (-0.05) but statistically significant effect, with a
greater impact on food literacy for schools with higher % of free school meals than the
control group (95% CI =-.085 to -0.011, p = 0.013). See figure 3.

Due to sex differences between the intervention and control groups found in the

baseline characteristics (Table 1), further exploratory analysis was conducted (this was
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additional to the pre-specified analysis). Using a multi-level regression model, the analysis
showed a significant fixed effect of sex on food literacy scores, with girls scoring 1 point
higher than boys (95% CI = 0.4 to 1.63, p = 0.001) across the total sample. See figure 3.
There was a statistically significant, fixed effect of sex on cooking skills, with girls scoring
2.8 points higher than boys (95% CI =0.88 to 4.82, p > 0.01).

Discussion

Overall, the results showed no substantial impact of the PhunkyFoods intervention on food
literacy, cooking skills, fruit intake or vegetable intake. When examining individual school
engagement, those schools with higher engagement in the intervention did not have greater
improvements in food literacy or cooking skills than schools with lower engagement. Schools
with a higher level of % free school meals showed a slightly higher but significant change in
food literacy scores from baseline to follow-up in the intervention group compared with the

control group.

Previous studies of cooking interventions have shown a positive impact on food
literacy outcomes ©. In North Carolina, USA, Hovland et al., measured food literacy using
food-based science knowledge questions (with a total score out of 13) and showed a raw
mean difference of 1.21 favouring the intervention (no 95% CI reported) . In Alabama,
USA, Parmer et al. measured food literacy using a nutrition knowledge survey with 16 items
(including food groups, nutrient knowledge, fruit and vegetable identification) and results
showed a 1.37 raw mean difference (no 95% CI reported) favouring the intervention ©.
However, it is important to note the difference in length and dose of the food preparation and
cooking ‘treatment’ of these interventions compared to the current study. The Hovland study
included 24 x 45-minute food science lessons and the Parmer study was a 14-hour
programme. In comparison, many of the PhunkyFoods intervention schools had just 4 hours
of food preparation or cooking activities over 7-months. It is suggested that more intensive

cooking interventions may be more effective.

Impact of lifestyle intervention programmes on cooking self-efficacy is often very
small, even with longer intervention periods. A meta-analysis of six studies involving cooking
lessons in primary schools showed a standardized mean difference of 0.39 (95% CI =
0.05,0.74) for cooking self-efficacy in children aged 4 — 12 years ®. The Project CHEF study
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in Vancouver, Canada showed a standardized mean difference of 1.6 (95% CI = 1.12 to 2.08)
favouring the intervention and included 15 hours of cooking ®?. This study, evaluated by
Zahr et al., showed the largest impact on cooking self-efficacy and it is relevant to note that
the participating students had four or five sessions (two and a half hours long) where children

learned knife skills and made 11 recipes from scratch.

The limited effectiveness of previous cooking interventions on cooking self-efficacy,
food literacy and vegetable intake suggest it is important to investigate what types of school-
based approaches and improvements can be made & 3% The design of the PhunkyFoods
programme is intentionally flexible, in the hope that this will encourage schools to sign up
and participate at a pace appropriate for the individual school context. The varying levels of
engagement in the programme can be seen in Table 3, ranging from a score of 1 to a score of
13, out of a total 14. Feedback from schools who have participated in PhunkyFoods is
extremely positive, indicating that this flexible approach meets their variable and changing
capacity needs well ©. Nutrition education programmes whose mission is to work
collaboratively with schools, arguably need to be flexible to foster long-term effective
partnerships on policy and curriculum reform. From this perspective, complex interventions
are not only understood from the number of different components, but also from the varying
relationship dynamics and school contexts in each setting and how flexibility helps to

develop trust and longer-term commitment for change.

There is a further flexibility within each component of the programme, which may
further influence impact. One example is the after-school cook club component, which
although was designed to be at least six weeks in duration, in reality lasted four weeks, due to
difficulties in negotiating a commitment to the full six weeks. The cooking clubs usually only
had between 6 — 12 pupils participating, and often this meant that only 50%, or less, of the
research class were involved. In addition, some schools opted to have different families
attending the after-school cook club each week, which extends the reach but dilutes the
treatment effect for each participant even further. It is recommended that at last 6 hours of
cooking is needed and for whole class groups rather than small after school clubs for some

children.

The tension between model fidelity and flexibility in real-world complex
interventions may account for why the trial results did not show an association between

school engagement and outcomes. Implementation science theory concepts highlight these
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challenges, in particular the interplay of drivers such as capability, opportunity and
motivations of schools to engage and the reach, effectiveness and adoption of programme

elements (1635 36),

Since there were more girls in the control group than the intervention group, and girls
are known to have higher cooking skills than boys, the analysis of the data also explored the
impact of sex differences. A recent study by Labbe (2023) involving primary school children
showed that girls scored better in cooking skills, food knowledge and food skills in both the
control and the intervention groups ©”. An evaluation of the ‘Cooking With Kids’ programme
by Cunningham-Sabo et al. (2014) found that males made twice the gains in cooking self-
efficacy compared with females ©®. However, the analysis in the current study did not find an
interaction effect between sex and treatment. Further analysis of the sex differences with the

age variable confirmed that this effect was not due to the girls being older than boys.

It is likely that the number of food preparation and cooking hours for each research
participant was insufficient to make an impact on cooking self-efficacy and fruit and
vegetable intake. A recent systematic reviewed showed that 6 or more hours of cooking are
needed to make a difference on cooking skills and vegetable intake ©. Of the seven schools
that participated in the cooking club, it has already been noticed that one school had different
children attending each week, and so the treatment dose was in total just 1 hour of cooking.
Studies involving only 1 — 2 hours of cooking lessons have previously shown no impact on

outcomes for the intervention group compared to the control group ©° “9.

We noted that the mean scores for vegetable and fruit intake (Table 2), using the
CADET

shortened survey were much higher than other studies and exceeded the recommended
combine 400g of fruit and vegetable guidelines by the World Health Organization “* and
contrast sharply with findings from the WHO COSI survey, which found that only 45% of
children eat fruit daily and only 25% eat vegetables “?. In comparison, a study using the
whole CADET tool, Project Tomato in the UK showed baseline scores of 110g for vegetables
and 195 g for fruit .
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Strengths and limitations

The main strength of this study was the robust cluster randomised controlled trial design,
which was informed by a previous feasibility trial to improve the timeline for data collection
of baseline measures before randomisation and the sample size was properly powered to
detect an effect. The study was supported by a steering group with members of North
Yorkshire County Council and the Huntington Research school, who actively engaged with
practical support around communication with schools and recruitment “* **. This enabled us
to recruit a sample of 26 schools that completed the trial and increased the power of the

statistical analysis.

The main limitation of the study is the representativeness of the sample to the whole
of the English population. The median eligibility for free school meals for the current study is
10.7% but the median for primary schools in England is 24.6%. Due to the flexible design of
the intervention, model fidelity was very poor and we know that the delivery of the treatment
will have varied considerably. Although we collected some information on school
engagement, this was not extensive and was based on the assessment by EDCs on their
perception of how much schools engaged, which is subjective and relies on memory. A more
realistic measure of school engagement could have been to check the number of times that
each intervention school accessed the school resources on the PhunkyFoods website, but this

was not possible with resources available.

It is possible that the shortened format of the CADET food diary to assess fruit and
vegetable intake may have inadvertently led to over-reporting. The CADET was validated for
children aged 8 to 11 years against a weighed food method, maintaining its reliability and
validity for nutrient analysis in children’s diets (46), However, Christian et al., 2015 discussed
that CADET diaries tend to record higher fruit and vegetable intakes compared to weighed
records, likely due to participants overestimating portion sizes “®. Additionally, the National
Diet and Health Survey age-related portion size data used for analysing CADET, despite
being comprehensive, sometimes relies on relatively small sample sizes for specific foods,

potentially leading to overestimations.

Social desirability bias is another likely factor influencing the high intake reports. The
presence of researchers in classrooms to introduce and explain the diaries might have
prompted children to report higher consumption of fruits and vegetables, aligning with

perceived expectations. This bias is well-documented in dietary assessments where
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participants, particularly children, may alter their responses to conform to social norms or

perceived preferences of the researchers “7.

A final limitation concerns the short duration and low dose of the intervention in this
trial. The PhunkyFoods programme is designed to build relationships with schools for
curriculum change with increased dose of the intervention components over time. It is
possible that the intended outcomes of increased food literacy and cooking skills of children
(as shown in the Logic Model) could have been achieved with a longer duration of 18 months

or 2 years for the current trial.

Conclusions

Robust research evidence is important to understand how to improve cooking skills, food
literacy and dietary intake in children, which can help to improve the design and impact of
healthy lifestyle interventions in schools. This research strengthens the evidence on the
effectiveness of cooking interventions in schools by adding to knowledge about what works
and in what circumstances. The PhunkyFoods intervention is a flexible whole school
approach to developing a health promoting school, and the dose of food preparation and
cooking skills within the programme may not be sufficient to show an impact on the
outcomes. It is possible that some of the PhunkyFoods components that are easier to deliver
and more popular with schools are less effective on food literacy and cooking skills outcomes
than the more practical food preparation components. It is recommended that the programme
could consider how to increase the number of experiential food preparation and cooking
hours and the number of children participating in these activities to help increase the
likelihood of producing significant benefits to children sooner. Further research is needed to
explore sex differences in cooking skills and food literacy, and if there is an association
between cooking skills, food literacy and obesity in this age group in the UK and other

countries.

Abbreviations

ANCOVA: Analysis of Covariance; CADET: Child Assessment Diet Evaluation Tool; COSI:
Child Obesity Surveillance Initiative; CPD: Continuous Professional Development; D&T:

Design and Technology curriculum; EDCs: Education and Development Coordinators; EEF:

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980025000552

Accepted manuscript

Education Endowment Foundation; FSM: Free School Meals; GB: Governing Board in
schools; IMD: Index of Multiple Deprivation; LSOA: Lower Super Output Area (a
geographic hierarchy designed to improve the reporting of small area statistics in England
and Wales); NCMP: National Child Measurement Programme; PPA: Planning Preparation
and Assessment time; SLT: Senior Leadership Team; TFLAC: Tool for Food Literacy
Assessment in Children; WHO: World Health Organization.

Availability of data and materials

The code created and datasets analysed for the current study will be available on the Open

Science Framework (https://osf.io/).

Consent for publication

Schools provided informed consent for the children’s data to be used for the purpose of this
research study which includes the publication of findings. No identifying images or other
personal or clinical details of participants are presented the trial results. Informed consent

materials are attached as supplementary materials.

References

1.  World Health Organization. Nutrition action in schools: a review of evidence related to
the Nutrition-Friendly Schools Initiative Geneva: World Health Organization; 2020
[184]. Available from: https://www.who.int/publications/i/item/9789241516969.

2.  Dimbleby H. National Food Strategy: The Plan. UK2021. p. 290.

3.  Charlton K, Comerford T, Deavin N, Walton K. Characteristics of successful primary
school-based experiential nutrition programmes: a systematic literature review. Public
Health Nutrition. 2021;24(14):4642-62.

4.  Hasan B, Thompson WG, Almasri J, et al. The effect of culinary interventions (cooking
classes) on dietary intake and behavioral change: a systematic review and evidence
map. BMC Nutr. 2019;5:29.

5. Vaughan KL, Cade JE, Hetherington MM, et al. The impact of school-based cooking
classes on vegetable intake, cooking skills and food literacy of children aged 4-12
years: A systematic review of the evidence 2001-2021. Appetite. 2024;195:107238.

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://www.who.int/publications/i/item/9789241516969
https://doi.org/10.1017/S1368980025000552

10.

11.

12.

13.

14.

15.

Accepted manuscript

Mullertz ALO, Stjernqvist NW, Outzen MH, et al. A cross-sectional study of the
association between food literacy and dietary intake among Danish adolescents.
Appetite. 2024;200:107526.

Dean M, O'Kane C, Issartel J, et al. Guidelines for designing age-appropriate cooking
interventions for children: The development of evidence-based cooking skill
recommendations for children, using a multidisciplinary approach. Appetite.
2021;161:105125.

Lavelle F, Spence M, Hollywood L, et al. Learning cooking skills at different ages: a
cross-sectional study. Int J Behav Nutr Phys Act. 2016;13(1):119.

Smith K, Wells R, Hawkes C. How Primary School Curriculums in 11 Countries
around the World Deliver Food Education and Address Food Literacy: A Policy
Analysis. Int J Environ Res Public Health. 2022;19(4).

Mills S, Brown H, Wrieden W, et al. Frequency of eating home cooked meals and
potential benefits for diet and health: cross-sectional analysis of a population-based
cohort study. Int J Behav Nutr Phys Act. 2017;14(1):109.

Wolfson JA, Leung CW, Richardson CR. More frequent cooking at home is associated
with higher Healthy Eating Index-2015 score. Public Health Nutr. 2020;23(13):2384-
94.

Umer A, Kelley GA, Cottrell LE, et al. Childhood obesity and adult cardiovascular
disease risk factors: a systematic review with meta-analysis. BMC Public Health.
2017;17(1):683.

Word Health Organization. Report on the fifth round of data collection, 2018-2020:
EJO European Childhood Obesity Surveillance Initiative (COSI). Copenhagen, WHO
Regional Office for Europe; 2022.

Hasan B, Thompson WG, Almasri J, et al. The effect of culinary interventions (cooking
classes) on dietary intake and behavioral change: a systematic review and evidence
map. BMC Nutrition. 2019;5:29.

NHS Digital. National Child Measurement Programme, England, 2022/2023 School
Year: NHS England; 2023 [Available from: https://digital.nhs.uk/data-and-
information/publications/statistical/national-child-measurement-programme/2022-23-

school-year.

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://digital.nhs.uk/data-and-information/publications/statistical/national-child-measurement-programme/2022-23-school-year
https://digital.nhs.uk/data-and-information/publications/statistical/national-child-measurement-programme/2022-23-school-year
https://digital.nhs.uk/data-and-information/publications/statistical/national-child-measurement-programme/2022-23-school-year
https://doi.org/10.1017/S1368980025000552

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

Accepted manuscript

Michie S, van Stralen MM, West R. The behaviour change wheel: a new method for
characterising and designing behaviour change interventions. Implement Sci.
2011;6:42.

Skivington K, Matthews L, Simpson SA, et al. A new framework for developing and
evaluating complex interventions: update of Medical Research Council guidance. BMJ.
2021;374:n2061.

Vaughan KL, Cade JE, Hetherington MM, et al. Evaluation of the PhunkyFoods
intervention on food literacy and cooking skills of children aged 7-9 years: a cluster
randomised controlled trial in Yorkshire Primary Schools UK. Trials. 2022;23(1):618.

Sahota P, Christian M, Day R, Cocks K. The feasibility and acceptability of a primary
school-based programme targeting diet and physical activity: the PhunkyFoods
Programme. Pilot Feasibility Stud. 2019;5:152.

Campbell MK, Piaggio G, Elbourne DR, et al. Consort 2010 statement: extension to
cluster randomised trials. BMJ. 2012;345:e5661.

Dean M, Issartel J, Benson T, et al. CooC11 and CooC7: the development and
validation of age appropriate children's perceived cooking competence measures. Int J
Behav Nutr Phys Act. 2021;18(1):20.

Purely Nutrition. Level 2 Award in 'Nutrition and Health of School Aged Children'":

Purely Nutrition; 2024 [Available from: https://www.purelynutrition.com/product/ncfe-
level-2-award-in-nutrition-and-health-of-school-aged-children/.

Purely Nutrition. Phunky Foods sample members content 2024 [Available from:
https://www.phunkyfoods.co.uk/sample-members-content/.

Amin SA, Lehnerd M, Cash SB, et al. Development of a Tool for Food Literacy
Assessment in Children (TFLAC). J Nutr Educ Behav. 2019;51(3):364-9.

Cade JE, Frear L, Greenwood DC. Assessment of diet in young children with an
emphasis on fruit and vegetable intake: using CADET--Child and Diet Evaluation Tool.
Public Health Nutr. 2006;9(4):501-8.

Medical Research Council. Nutritools 2024 [30th May 2024]. Available from:

https://www.nutritools.org/.

Public Health England. National Diet and Nutrition Survey 2014.

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://www.purelynutrition.com/product/ncfe-level-2-award-in-nutrition-and-health-of-school-aged-children/
https://www.purelynutrition.com/product/ncfe-level-2-award-in-nutrition-and-health-of-school-aged-children/
https://www.phunkyfoods.co.uk/sample-members-content/
https://www.nutritools.org/
https://doi.org/10.1017/S1368980025000552

28.

29.

30.

31.

32.

33.

34.
35.

36.

37.

Accepted manuscript

Van Breukelen GJP. Cluster Randomized Trials with a Pretest and Posttest: Equivalence
of Three-, Two- and One-Level Analyses, and Sample Size Calculation. Multivariate
Behav Res. 2023:1-23.

Cribb J, Farquaharson, C., McKendrick, A., Waters, T.,. The policy menue for school
lunches; options and trade-offis in expanding free school meals in England. Institute for
Fiscal Studies; 2023.

Hovland JA, Carraway-Stage VG, Cela A, et al. Food-Based Science Curriculum
Increases 4th Graders Multidisciplinary Science Knowledge. Journal of Food Science
Education. 2013;12(4):81-6.

Parmer SM, Salisbury-Glennon J, Shannon D, Struempler B. School Gardens: An
Experiential Learning Approach for a Nutrition Education Program to Increase Fruit
and Vegetable Knowledge, Preference, and Consumption among Second-Grade
Students. Journal of Nutrition Education and Behavior. 2009;41(3):212-7.

Zahr R, Sibeko L. Influence of a School-Based Cooking Course on Students' Food
Preferences, Cooking Skills, and Confidence. Canadian Journal of Dietetic Practice &
Research. 2017;78(1):37-41.

Hersch D, Perdue L, Ambroz T, Boucher JL. The impact of cooking classes on food-
related preferences, attitudes, and behaviors of school-aged children: a systematic
review of the evidence, 2003-2014. Prev Chronic Dis. 2014;11:E193.

Nutrition P. Celebrating 15 years! Vimeo: https://www.phunkyfoods.co.uk/; 2019.

JaKa MM, Wood C, Veblen-Mortenson S, et al. Applying the Behavior Change
Technique Taxonomy to Four Multicomponent Childhood Obesity Interventions. West J
Nurs Res. 2021;43(5):468-77.

R West SM, L Atkins, P Chadwick, F Lorencatto,. Achieving behaviour change - A
guide for local government and partners. In: England PH, editor. London: PHE

Publications; 2019. p. 50.

Labbe C, Ward Chiasson S, Dupuis JB, Johnson C. Effectiveness of a School-Based
Culinary Programme on 9- and 10-Year-Old Children's Food Literacy and Vegetable,
Fruit, and Breakfast Consumption. Nutrients. 2023;15(6).

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://www.phunkyfoods.co.uk/
https://doi.org/10.1017/S1368980025000552

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

Accepted manuscript

Cunningham-Sabo L, Lohse B. Impact of a school-based cooking curriculum for
fourth-grade students on attitudes and behaviors is influenced by gender and prior
cooking experience. J Nutr Educ Behav. 2014;46(2):110-20.

Yoshii E, Akamatsu R, Ishihara Y, lzumi B. Impact of a school-based cooking
programme on home cooking participation in Japan. Health Education Journal.
2021;80(4):375-86.

Maiz E, Urkia-Susin I, Urdaneta E, Allirot X. Child Involvement in Choosing a Recipe,
Purchasing Ingredients, and Cooking at School Increases Willingness to Try New
Foods and Reduces Food Neophobia. Journal of Nutrition Education & Behavior.
2021;53(4):279-89.

Organization WH. WHO Fact Sheet Healthy diet: WHO; 2020 [Available from:
https://www.who.int/news-room/fact-sheets/detail/healthy-diet.

World Health Organization. WHO European Childhood Obesity Surveillance Initiative
(COSI) Report on the fourth round of data collection, 2015-2017 2021 [85]. Available
from: https://www.euro.who.int/en/health-topics/disease-

prevention/nutrition/activities/who-european-childhood-obesity-surveillance-initiative-

cosi/cosi-publications/who-european-childhood-obesity-surveillance-initiative-cosi-
report-on-the-fourth-round-of-data-collection,-20152017-2021.

Evans CE, Ransley JK, Christian MS, et al. A cluster-randomised controlled trial of a
school-based fruit and vegetable intervention: Project Tomato. Public Health Nutr.
2013;16(6):1073-81.

Research Schools Network. Huntington Research School: Education Endowment

Foundation; [Available from: https://researchschool.org.uk/huntington.

Healthy Schools. North Yorkshire and York Healthy Schools 2024 [Available from:
https://healthyschoolsnorthyorks.org/.

Christian MS, Evans CE, Nykjaer C, et al. Measuring diet in primary school children
aged 8-11 years: validation of the Child and Diet Evaluation Tool (CADET) with an
emphasis on fruit and vegetable intake. Eur J Clin Nutr. 2015;69(2):234-41.

Baranowski T, Missaghian M, Broadfoot A, et al. Fruit and vegetable shopping
practices and social support scales: A validation. J Nutr Educ Behav. 2006;38(6):340-
51.

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://www.who.int/news-room/fact-sheets/detail/healthy-diet
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/who-european-childhood-obesity-surveillance-initiative-cosi/cosi-publications/who-european-childhood-obesity-surveillance-initiative-cosi-report-on-the-fourth-round-of-data-collection,-20152017-2021
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/who-european-childhood-obesity-surveillance-initiative-cosi/cosi-publications/who-european-childhood-obesity-surveillance-initiative-cosi-report-on-the-fourth-round-of-data-collection,-20152017-2021
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/who-european-childhood-obesity-surveillance-initiative-cosi/cosi-publications/who-european-childhood-obesity-surveillance-initiative-cosi-report-on-the-fourth-round-of-data-collection,-20152017-2021
https://www.euro.who.int/en/health-topics/disease-prevention/nutrition/activities/who-european-childhood-obesity-surveillance-initiative-cosi/cosi-publications/who-european-childhood-obesity-surveillance-initiative-cosi-report-on-the-fourth-round-of-data-collection,-20152017-2021
https://researchschool.org.uk/huntington
https://healthyschoolsnorthyorks.org/
https://doi.org/10.1017/S1368980025000552

Accepted manuscript

Table 1 School and child characteristics for the intervention and control groups at

baseline

Control Intervention

Total

School characteristics

Schools 13 13

Geographical location of schools
Harrogate 7 6

Selby 6 7

Size of school (number of students)

Median (IQR) 195 (105 to 257) 170 (121 to 201)

Size of research class (number of
students)

Median (IQR) 29 (25 t0 32) 24 (22 to 30)

School level % free school meals

10.7 (6.2 to
) 10.7 (7 to 18.5)

Median (IQR) 21.5)
Child characteristics
Number of participating pupils 324 307
Median age in years (IQR) 8.4 (8109.1) 8.4(7.91t08.9)
Sex

male 141 172

female 183 135

26

13

13

192 (105 to 212)

27 (22 to 30)

107 (65 to
21.5)

631

8.4 (7.9 10 9)

313

318

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press


https://doi.org/10.1017/S1368980025000552

Accepted manuscript

Table 2 Differences in mean scores on Food Literacy, Cooking Skills, Vegetable Intake and Fruit Intake
Outcome Intervention Control Between-group differences Between-group differences
(1-0) minimally adjusted ¢ (1-0) fully adjusted ®
Pre mean Post mean Pre mean Post mean EMM P- 95% CI ICC EMM P- 95% CI ICC
Food Literacv

Cooking Skills 23(06) 24(06) 23(06) 25(05 -003 055 -0.14t00.07 002 0007 098 -0.19t00.19 0.00°

Cookina 4.7 (1.2) 51(1.1) 4.8 (1.1) 5.2 (1) -0.08 0.46 -0.31t00.14 0.04 -0.14 0.58 -0.64t00.36 0.04
Nutrition 11 (2.5) 11.7(2.4) 11.2(25 119(2.3) -0.08 0.72 -0.52t00.37 0.02 -0.62 0.1 -1.36t0 0.13 0.00
Food Svstems 9.5 (2) 10.1 (2) 9.7 (2.3) 10.3(1.9) -0.13 0.49 -05t00.25 0.02 -051 0.22 -1.36t0 0.33 0.02
Self-efficacv 3.3(1) 3.5(0.8) 3.5(0.8) 3.6 (0.7 -0.06  0.38 -0.21t00.09 0.02 -0.01 095 -0.35t00.32 0.03
Food Literacv Total 30.9(5.2) 32.8(4.7) 315(51) 335(46) -0.27 0.53 -1.12t00.59 0.04 -1.13 0.2 -2.871t00.62 0.03
Cookina Skills

Number of Skills 6.6 (3) 7(2.9) 6.8 (3) 72(29) -012 064 -057t00.36 001 -022 064 -115t00.71 0.00"

Cookina Skills Total 25.7 (14)  27.4(13.7) 27.1(147) 29(143) -089 04  -2.93t01.21 0.0 -0.86 0.69 -517t03.45 0.00"
CADET Food

Vecetable intake © 187 (96)  175(125) 213 (111) 195(126) -11.64 05  -4567  to 0.00 -52.36 0.4 -122.75 to 0.00"
Fruitintake ©(g)  313(217) 373 (273) 342(257) 410(312) -2431 054 -106.88 to 0.00 -79.21 0.34  -250.34 to 0.01

£

ICC Intraclass Correlation Coefficient, EMM Estimated marginal means

# Raw mean score (standard deviation)

® Primary outcome

¢ Secondary outcome

4 EMM minimally adjusted for clustering and baseline

¢ EMM fully adjusted for clustering, baseline and covariates (Sex, % eligibility for Free School Meals, School Engagement Score)

' Value is less than 0.005
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Table 3Effects of school engagement on primary outcome scores for intervention schools
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Engagement Score (out ot 14)

(BN

(e}

Cooking  Skills
Score (out of 55)
School School
Means Means
2022 2023
22.3 27.2
27.8 28.4
34.8 314
25.6 28.6
23.3 25.3
19.8 23.1
30.0 28.5

Total

Change

0.6

3.1
2.0

3.2

Food Literacy
Score (out of 40)
School School
Means Means
2022 2023
30.7 31.6
29.3 32.0
33.9 36.1
32.8 31.6
29.9 33.1
29.1 31.9
34.0 32.3

Total

Change

0.9

2.7

2.2

3.2

2.8

School Engagement Score

1 EDCs led activity only

. EDC and school led activity

School change compared to the mean

change for the intervention group

. > 400% lower

200 < 400% lower
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0 < 200% lower

0 < 200% higher

200 < 400% higher

> 400% higher

5 1 1 - 1 1 1 10 258 283 25 321 321 00
8 1 1 1 - 1 - 10 217 304 - 272 311 39
10 1 1 - 1 1 1 - 1 10 246 221  -25 295 323 28
20 1 1 - 1 1 1 - 11 238 250 13 282 326 45
24 1 1 1 _ 1 - 12 290 287 0.3 332 336 05
15 1 1 - 1 _ 13 255 285 3.0 325 353 28

total intervention group means and change 25.8 27.5 1.6 30.9 32.7 1.9

EDC Education Development Coordinator
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Problem (why?) Intervention Description (what?) Implementation Activities (how?) Implementation Outcomes (how well?) Final Outcomes (pupils, staff and parents)

School food environment Active ingredient 1: Whole setting staff Training Short term (3 months) Short term (3 months)

# School meals and packed lunches training in the PhunkyFoods Programme?, plus ® Whole School staff training on the Fidelity: e Increased confidence and competence of
do not meet nutrition guidelines. additional CPD opportunities available e.g., PhunkyFoods Programme. ® Staff demonstrate willingness to engage in the Phunky Foods teaching staff in planning and delivery of

* School Food Policy does not
promote a whole school approach
to health.

Teachers

Teachers lack access to training,
resources and confidence in
teaching a relevant curriculum for
food literacy and cooking skills.

Students

o Public Health data (NCMP) shows
that obesity levels double from Y1
to Y6 in Primary Schools’.

o Students lack food literacy,
cooking skills, which leads to poor
diet choices’.

* Diet choice behaviours contribute
to poorer health outcomes.

Parents

e Obesity and overweight in the UK
is increasing, particularly in
families in areas of high
deprivation.

o The dialogue between parents and
schaols in relation to health can
be problematic and could be
supported with facilitation.

® Some parents may not have
access to recipes and confidence
10 cook nutritious meals at home.

o Family dietary attitudes,
behaviours and priorities may

improve health outcomes.

National Level 2 Award in Nutrition and Health
of School Aged Children | Food Prep in the
Classroom | Setting Up and Running a Cook
Club.

Active ingredient 2: Whole Setting Audit
{Health Check) and action planning support
around the Whole School Approach to Health.
Active ing 3: Policy Setting/Updati
e.g., Whole School Food Policy | Packed Lunch
Policy.

Active ingredient 4: Whole School Activities
e.g., assemblies, pupil workshops on a range
of topics relating to Phunky FOOD (Eatwell
guide, Strive for 5, Drain your Drinks, Bag-A-
Breakfast, Top Teeth, A Healthy Lunch, Snack
Attack, Food Waste), Phunky FIT {Get Active)
and Phunky MINDS (Resilience, Feelings,
Relationships, Anti-Bullying).

Active ingredient 5: Experiential curri

or Classroom-based Activities* .g., D&T
Scheme of Work | PSHE Scheme of Work |
Topic Based Activities | PPA-solution (healthy
eating and physical activity) | Phunkyl5
(physical activity) | Mindful Moments.

Active ingredient 6: Extra-curricular Activities
e.g., Breakfast Club | Cookery Club |
Gardening Club | After-schools Club.

Active ingredient 7: Student-Led Activities
e.g., Phunky AMBASSADORS (delivering key
healthy lifestyle messages through peer-to-
peer learning.

Active ing! 8: Parent E

Activities® e.g., Parent/Child Cook Clubs |
Parent Workshops | Parent Stay and Play
Sessions | Parent Health Promotion Events |
Parent Communication Material (newsietter
text; email snippets; display assets).

o Individual teaching staff training to
support CPD awards and
accreditation.

® Skills training on food preparation
delivery.

o Cooking skills and healthy eating
workshops and training for parents.

Coaching

o Modelling delivery of whole school
activities and workshops.

o Coaching support for SLT and GB to
update school food policy.

o Coaching for individual teachers for
co-delivery of the classroom-based
activities.

o Coaching support for pupils - Phunky
AMBASSADORS.

Monitoring

® Records of visits to schools.

e Action Plan monitoring through
health checks.

® Activity record of parental
engagement.

® Annual Schools Survey report.

o Evaluate all training and workshops.

Education materials

e Resources e.g., giant floor playmats
(Eatwell Guide | Eat A Rainbow),
food models, fiashcards, storybooks
with healthy eating themes,
music/songs with healthy eating
themes, activity workbooks {Social
History of Food; Religion and Food).

® Online portal access to curriculum
and extra curricula resources to
support active ingredients.

o Online website access to recipes.

programme through active ingredients 1 - 2.

Acceptability:

o School completed a Whole Setting Audit (health check).

* Whole school {or key stage) teaching staff have undertaken the
training.

Reach:
®Whole school commitment to use PhunkyFoods curriculum and
resources.

healthy lifestyle activities through the active
ingredients.

Medium term (6 — 18 months)

Fidelity:

o Staff show understanding of how to use the curriculum materials
and can deliver healthy eating and physical activities to children
using the resources.

e Embedded use of schemes of work in the curriculum {1 -2 years).

@ SLT agree to review and update the School Food Policy (active
ingredient 3).

o School selects from optional active ingredients 4 — 8 for delivery.

o 51T identify staff for additional coaching support where appropriate.

Acceptability

* Annual schools’ surveys show the teachers are responding to the
programme.

o Pupil surveys show high acceptability of the programme.

Reach:

o All children in school receiving positive healthy lifestyle messages.

e Parents receiving positive communications about healthy lifestyle
messages.

Medium term {6 — 18 months)

e Increased pupil engagement in food literacy
curriculum.

Increased pupil confidence in cooking skills
and behaviours.

Pupils show improved food choices at
lunchtimes.

Improved dietary behaviours of pupils.
Suppert staff accredited.

e Parents engaged with healthy lifestyle
messages and support children and the school
culture and ethos of healthy lifestyles.
Parents sending healthy lunch boxes to
school.

Long term (2+ years)

Fidelity:

® Whole school commitment to delivering healthy eating and physical
activities across all key stages using the embedded schemes of work
and curriculum activities.

e School committed to working with parents with high quality parent
engagement activities planned throughout the year.

@ SLT has updated the School Food Policy and is actively monitoring to
ensure that School Food Environment meets national nutritional
guidelines.

® Phunky AMBASSADORS programme embedded in school.

Long term (3-5 years)
e Reduction in Y6 childhood obesity and
overweight measured by NCMP.

! NHS DIGITAL. 2020. National Child Measurement Programme, England 2019/20 School Year [Online]. Available: https://digital.nhs.uk/data-
and-information/publications/statistical/national-child-measurement-programme/2019-20-school-year [Accessed].
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m e 74 eligible schools (clusters) contacted to participate
e 34 clusters expressed an interest

v

Excluded out of area (n = 6)

Excluded contamination (n = 1)

v

n = 27 schools, 704 participants in baseline data collection
Randomisation after baseline data collection

n =47 participants absent at baseline

n =1 school dropped out after
randomisation

Allocated to Intervention
e n=13schools
e n =307 participants

Allocation

12-month follow up
n =13 schools
n = 275 participants
Lost to follow up (n = 20 left
school, n =12 absent)

Allocated to Waitlist Control
e n=13schools
e n =324 participants

' m

Outcomes analysed
Food literacy (n = 275)
Cooking Skills (n = 275)
Food diaries (n = 110)

12-month follow up
n =13 schools
n =277 participants
Lost to follow up (n = 27 left
school, n = 20 absent)

|

Figure 2 - Consort Flow Diagram

Outcomes analysed
Food literacy (n=277)
Cooking Skills (n =271)
Food diaries (n =94)

https://doi.org/10.1017/51368980025000552 Published online by Cambridge University Press



https://doi.org/10.1017/S1368980025000552

Accepted manuscript

Figure 3 Secondary analysis: a) interaction effects of % free school meal entitlement levels on Food Literacy, b) interaction effects of sex on

Food Literacy c) interaction effects of sex on Cooking Skills d) sex differences in Cooking Skills

a) Interaction effects of % free school meal entitlement levels on b) Interaction effects of sex on Cooking Skills Total Score
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c) Interaction effects of sex on Food Literacy Total Score
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d) Sex differences in Cooking Skills Total Score
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