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Why School Meals Matter

School meals as a leverage point for 

healthier and sustainable diets

• 1 in 4 children rely on school 

meals daily

• School meals influence diet 

quality and food preferences 

Menu design influences 

environmental impact

Particularly important in socioeconomically deprived areas
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FixOurFood cohort:
Observations 
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Baseline Findings from FixOurFood School Observations

• 18 primary schools across Yorkshire

• 3,526 lunch plates photographed and analysed

• Frequent selection of meals with:

• High saturated fat

• High carbon footprint

• Limited fibre-rich plant-based uptake

Highlighting the need for healthier, lower-carbon 

menu options

What We Observed in Schools
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Aim of the study

Reformulate high-impact meals

Improve:

● Saturated fat

● Fibre

● CO₂e

Maintain:

● Cost feasibility

● Child acceptability

To develop and evaluate co-

designed menu swaps to 

improve nutrition and 

environmental sustainability 

of primary school meals in 

Bradford, UK.
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Study Design Overview
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Simplified Study Design
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Co-Design Workshop

Stakeholders:

● Local authority

● School caterers

● Researchers

Selection criteria:

● Popularity in school menus

● Environmental impact (CO₂e)

● Practical feasibility for caterers

Development of candidate menu swaps
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Recipe Reformulation

12 redesigned recipes

• 6 vegetarian swaps

• Whole-food plant-based 

and low in dairy

• 6 blended meals 

• Reduced meat proportion 

• Fibre enrichment
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Nutritional & Environmental Analysis

• Nutritics software (Research Edition 
v6.12)

• Ingredient-level reformulation

• Carbon footprint (CO₂e) calculation

• Cost analysis using supplier data
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Results
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Recipe Pair (Original → Revised) Saturated 

Fat (%)

Dietary 

Fibre (%)

Carbon 

Footprint (%)

Cost (%)

Tuna Melt Hot Baguette → Coronation Chickpea Sandwich -84 +267 -79 -41

Chicken Korma → Curry Club Dal with Crispy Chickpeas and Coriander 
Yoghurt

-66 +334 -16 -55

Mac & Cheese → Creamy Cauli Mac “N” Cheese and Peas -79 +154 -40 +63

Homemade Cheese & Onion Pasty → Indian-Style Sausage Rolls -60 +42 -38 -40

Chilli & Rice → Loaded Mexican Wedges -53 +200 -84 +10

Braised Sausage → Cowboy Sausage and Beans -89 +127 -77 +38

Beef Burger in a Bun (blended) -61 +45 -9 -24

Mild Chicken Curry (blended) -38 +144 -34 -16

Spaghetti Bolognaise (blended) -25 +1 -31 -20

Meat Lasagne (blended) -16 +24 -23 -13

Chicken Pie (blended) -1 +112 -29 -30

Cheese & Tomato Pizza (blended) -20 +19 -16 0

Matched recipe comparisons: percentage changes between baseline and new recipes
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Nutritional Improvements

Vegetarian swaps

• Sat fat: −53% to −89%

• Fibre: up to +334%

Blended meals

• Sat fat: −1% to −61%

• Fibre: up to +144%
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Environmental Impact

Vegetarian swaps

• CO₂e: −16% to −84%

Strongest reductions in plant-
based swaps

Blended meals

• CO₂e: −9% to −34%

Blending = incremental but 
scalable strategy

Plant-forward reformulation substantially 
lowers environmental impact
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Cost Implications

Some meals ↑ cost (+10% to +63%)

• Vegetarian meals

• Due to ingredient substitutions

Others ↓ cost (up to −55%)

Improvements possible without consistent cost increases
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Acceptability (Tasting workshop)

• 34 children

• Age 6–11

• Hedonic liking scale
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Acceptability Results

No major rejection patterns observed.
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Menu Finalisation Before Implementation

➔ Minor recipe revisions made based on tasting workshop feedback, in 

collaboration with FM Catering and ProVeg, particularly for lower-

scoring dishes 

➔ Final 12 revised recipes combined with 8 remaining dishes to create 

a full menu 

➔ Two-week rotating menu with two daily main meal options 

➔ Menu optimisation conducted by the SNEAK team

Menu Architecture (SNEAK) 

● Modelling of over 3.6 million menu combinations across 10 school days 

● Optimised for nutrition, carbon footprint and cost
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Final menu implemented across five Bradford primary schools
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Key Messages

Menu reformulation represents a realistic pathway towards healthier and more 

sustainable school food systems.
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Real-world feasibility 

               Implementation of new dishes across 5 schools

Follow-up acceptability - catering interviews, 

focus groups with children

Follow-up menus analysis 

Next Steps 



Acceptability of new school menus for 

population and planetary health: a proof-of-

concept study

SUNDUS MAHDI1, Zeynep Caferoglu Akin1,2, Nicola Nixon1, Louise 

Padgett1, Bob Doherty3 & Maria Bryant1,4

1Department of Health Sciences, University of York, York, UK
2Erciyes University, Kayseri, Turkey
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4Hull York Medical School, University of York, York, UK



27

Aims
Evaluate the acceptability 

of healthier and more 
sustainable new menus 
among school children 

and head chefs.

Sample
5 primary schools were 

selected via Bradford City 
Council. 2 rural and 3 

urban.

Aims and Methods
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Results: Perceptions and Acceptance of the New Menu

Child preferences 
and attitudes

Safe options Visual appeal and noticeable 
changes to menu

I love trying new things, but when my concern is 
a child is not eating it that’s when I’m like, “No, 
no, we draw a line under that now”…maybe just 
cut back on your lentils and just give them a bit 
more meat for the protein [Head Chef]

I normally eat the same things until 
something comes up on the menu 
that looks really nice [Pupil]
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Results: Nutritional and Environmental Value

Health outcomes: healthier, 
more energy and allergy 

considerations

Sustainability: Good for 
the planet but waste 

implications
Understanding importance of 

new menus

I think because of all this as well, they’re all 
mothers [kitchen staff], so they want to see how 
to hide things like that, I will start doing it with my 
grandchildren, so that they will eat more veg, and 
those sauces are a gamechanger [Head Chef]

I think they have made it a lot healthier, 
because you can't see in this picture, but 
they've added, like, some greenery onto 
the loaded wedges [Pupil]
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Results: Implementation Feasibility and Kitchen 
Logistics

Cost implications
Staffing and labour: impact on 

preparation time, adequate 
team & resource constraints

Implementation and 
recipe difficulty

…in this kitchen I’m the only cook here, there’s only 
me doing it, whereas other kitchens there’s more 
staff, there’s two cooks and things like that.  So 
some days there’s been that much prep I’ve not 
even had time to do anything else [Head Chef]

Really easy.  Again, the burgers… 
they’re not… it wasn’t difficult to follow.  
There’s obviously more to do.  But, 
yeah, really easy, found it really easy to 
do [Head Chef]
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Results: Stakeholder Engagement and Impact

Impact on- and methods to 
increase- meal uptake

Collaborative decision making, 
taster sessions and parent and 

chef involvement

Study support and 
acceptability

I don’t like it.  I don’t like the fact that I wasn’t given 
any input into it at all and sort of told, “This is what 
you’re doing,” basically, “You don’t have a choice,” 
and I don’t like that because obviously I know better 
than [caterer] and even the Head what the kids will 
and won’t eat [Head Chef]

I think that would be better in case if 
you order and you don't like it, you can 
try it first in a little pot [Pupil]
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Results: Adaptability and Long-term Integration

Tweaks to recipes and 
preparation techniques

Long-term adoption of 
new recipes

Menu architecture, recipe, 
and lunchtime service 

improvement

At the moment the lentils that you are putting 
into like the lasagnas and the cottage pie and 
things like that I think is far too much; you’re 
taking away too much meat.  Maybe do 75% 
meat, 25% lentils [Head Chef]

I want like pizza day to be on 
Thursday and then burger day to be 
on Friday [Pupil]
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Survey: New Menu Child Acceptability
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Survey: New Menu Head Chef Acceptability

Cauli mac n cheese

Burger

Indian sausage roll

Mild chicken curry
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Discussion

One size does not fit all

Risk avoidance

Blended recipes > New recipes

Tasting opportunities

Ordering systems and decision making

Intervention fidelity and unintended consequences
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Future learnings

Optimal post-
implementation 
data collection 

period

Over-representation 
of chickpeas and 

lentils

Involvement of kitchen team 
in decision making during 

intervention design and 
implementation

Menu architecture 
to consider 

preparation time & 
child routine

Allergies to 
legumes
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Children’s acceptance and liking of novel 
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BeanMeals is researching systemic 
innovation in the food system using two 
novel common bean varieties (‘Capulet’, a 
navy bean; and ‘Godiva’, a blonde kidney 
bean)

✓ Developed for UK growing conditions
✓ Quick-cooking
✓ High soluble fibre, gluten-free and low 

glycaemic index
✓ N-fixing



Four research themes

1. Determine how to promote healthy diets with bean-based 
meals low in fat, salt and sugar

2. Assess how to produce and supply bean-based foods and 
ingredients

3. Estimate health, environmental and enterprise benefits/trade-
offs of scaling UK beans

4. Understand how to design and implement ‘fork to farm’ 
systemic innovation

Case study in Leicester and Leicestershire (6 primary schools)
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BeanMeals intervention

   

            

Bean-based 
school meals

Bean-based education Staff training



BeanMeals on the menu

Over 5 months, school cooks were 
provided with UK-grown beans and 
trained to prepare and offer them 
in new meals

Whole school food approach:
- Introductory assemblies
- Dining hall and classroom posters
- Stickers and small rewards for tasting bean-meals
- BeanMeals t-shirts, hoodies and aprons worn by 

lunchtime staff, researchers and bean ambassadors
- Bean-taster sessions (3 schools)



Bean-based education

• Activities were delivered to Year 5 
children only and included:

• Bean-focused lessons (sensory, 
growing, cooking, climate-friendly 
meals)

• Farm visit (sub-sample)

• Cook and eat sessions (2 schools only)

• Bean-based educational game (2 
schools only)

Beantopia: a game to consolidate 
classroom learning co-designed with 
children



Inclusion of school catering 
service and all school staff

• Staff training included:
• Training cooks how to prepare the beans 

and recipe ideas

• Training midday supervisors how to 
encourage children to try the beans

• Training teachers to integrate bean-
focused learning resources into the 
curriculum



Study design and measurement

Nov 2022-
Jan 2023

Jan - Feb 
2023

Staff training & bean 
assemblies

March -
April 2023

June –July  
2023

April - 
June 2023

Beans on the menu 

Educational activities (Year 5 only) 

School recruitment 
& planning 

Time point 1 
lunchtime 

observations 

Time point 2 
lunchtime 

observations 

Time point 3 
lunchtime 

observations 
& child focus 

groups  

• Lunchtime observations - 
subsample of children in Years 4 
and 5 (N=132).

• 12 focus groups with children in 
Year 5 and Year 4 (N=115).



Lunchtime observations

Used existing method for processing and coding 
consumption estimates from digital images 
Marcano-Olivier et al. (2019). Public Health 
Nutrition, 22(10), 1745-1754. 1 2 3 4 5

Percentage of meal 
consumed was 
measured using pre-
post meal photographs.

Liking using child-
friendly ratings (5-point 
scale “super yuck”–
“super yum”).



Analysis

• Mean percentage meal consumption and liking was compared 
between the bean-meals and standard non-bean-meals. Year 5 
children were also compared to Year 4 children on these 
outcomes to identify any additive effects of the educational 
activities.

• Linear mixed effects models in R with “school” included as a 
random effect. 

• Thematic analysis conducted on focus group transcripts



BeanMeals 
schools project 
in numbers



In 36 lunchtime observations across the six schools, there were 54 
servings of “bean-meals” comprising of ….

Home-made 
baked
 beans 
(19%)

Bean
Pizza 
(17%) 

Curry 
(13%)

Pastry pie 
(13%)

Pasta
(11%) 

Bolognaise

(7%) 

Stews & 
casseroles 

(7%)

Chilli 
(4%)

Burger 
(2%) 

Enchilada

(2%)

Cottage 
pie (6%) 

Percentages indicate the proportion of servings of the respective bean-meal



Total number of portions cooks prepared of each dish …

Home-made 
baked
 beans 
(860)

Bean
Pizza 
(911) 

Curry (62)

Pastry pie 
(37)

Pasta
(98) 

Bolognaise

(390) 

Stews & 
casseroles 

(335)

Chilli 
(49)

Burger 
(35) 

Enchilada

(20)

Cottage 
pie (263) 



Consumption
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Data shown are from 91 
children (Year 4 and 5 only)

Average bean-meal consumption did not 
differ significantly from the non-bean-meal at 
Timepoint 1 (respective mean % consumption 
(standard deviation) = 71 (26) vs. 68 (22), 95% 
confidence interval [-6.2, 13.7]) or at 
Timepoint 3 (75 (24) vs. 69 (26), 95% CI [-4.5, 
16.3]). 

No significant differences between children in 
Year 4 and Year 5. 



Liking

Bean-meal Non bean-meal

Timepoint 1 3.89 (SD = 1.03) 3.69 (SD = 0.98)

Timepoint 3 3.57 (SD = 1.28)* 4.17 (SD = 1.02)

1 2 3 4 5

Data are mean liking ratings (with standard deviations in parentheses)
* Significantly different relative to non-bean meal, p = 0.02

Liking did not differ significantly at Timepoint 1, 
but at Timepoint 3 was significantly lower for the 
bean-meal than the non-bean-meal - though 
average bean-meal liking remained above the 
scale mid-point (3=”okay”). 
No significant differences between children in Year 
4 and Year 5. 



Children’s perspectives of taking part 
– focus groups

• Children enjoyed the bean-related educational activities 
particularly the Beantopia game.

• Evidence of increased knowledge and learning about beans 
and the food system.

• Differed in preferences for the texture of beans. Preferred 
consuming beans in familiar already-liked meals.

• In general, recognised the importance of being curious and 
receptive to trying new foods.

• Wanted more taster-based experiences.

“I enjoyed when we had to use our 
five senses.”

“I enjoyed when we got to 
try the beans with the 

meals.”

“I also enjoyed trying the beans because I 
never knew that more beans existed, just 

baked beans.”

“You can put beans in almost 
any food and make it taste 

good.” 

“We had to use our senses.  
How does it smell?  How 
does it feel?  How does it 

taste.”

“I learnt that you can make so many things out of beans.”
“I learnt beans were good for you and I learnt that there’s lots of 

different types of beans.“
“I learnt that farmers work hard to make beans.”



Take home 
messages

Beans can easily be added to a variety of school meals … 
many positives and some challenges. 

Consumption and liking of bean-meals was generally 
comparable to regular school meals. 

Children were more likely to accept beans when they were 
added to already-liked foods.

Fun and engaging learning activities increased children’s 
knowledge, curiosity and potentially willingness to try beans.

Staff buy-in is crucial; in school and beyond.

Valuable interplay between food at school and home – 
mutually reinforcing strategies. 



Acknowledgements – WP1 Research Team

Dr Natasha Bayes 
University of 

Liverpool

Lisa Didier 
University of 

Oxford

Dr Angela 
Dickinson 

University of 
Hertfordshire

Dr Lucy Michaels 
University of 
Hertfordshire



Transforming UK Food Systems
Conference, 23-24 March 2026 #TUKFS26


	Symposium 4.1
	Slide 1: Methods to improve the sustainability and nutrition of school dinners for both planetary and population health 
	Slide 2
	Slide 3: Why School Meals Matter
	Slide 4: FixOurFood cohort: Observations 
	Slide 5: What We Observed in Schools
	Slide 6: Aim of the study
	Slide 7: Study Design Overview
	Slide 8: Simplified Study Design
	Slide 9: Co-Design Workshop
	Slide 10: Recipe Reformulation
	Slide 11: Nutritional & Environmental Analysis
	Slide 12: Results
	Slide 13
	Slide 14: Nutritional Improvements
	Slide 15: Environmental Impact
	Slide 16: Cost Implications
	Slide 17: Acceptability (Tasting workshop)
	Slide 18
	Slide 19
	Slide 20
	Slide 21: Acceptability Results
	Slide 22: Menu Finalisation Before Implementation
	Slide 23
	Slide 24: Key Messages
	Slide 25: Next Steps 
	Slide 26
	Slide 27: Aims and Methods
	Slide 28: Results: Perceptions and Acceptance of the New Menu
	Slide 29: Results: Nutritional and Environmental Value
	Slide 30: Results: Implementation Feasibility and Kitchen Logistics
	Slide 31: Results: Stakeholder Engagement and Impact
	Slide 32: Results: Adaptability and Long-term Integration
	Slide 33: Survey: New Menu Child Acceptability
	Slide 34: Survey: New Menu Head Chef Acceptability
	Slide 35: Discussion
	Slide 36: Future learnings
	Slide 37: Acknowledgments 
	Slide 38: Children’s acceptance and liking of novel UK-grown beans in primary schools:  A quasi-experimental evaluation of the BeanMeals intervention 
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43:   
	Slide 44:   
	Slide 45:   
	Slide 46: Study design and measurement
	Slide 47: Lunchtime observations
	Slide 48: Analysis
	Slide 49:   
	Slide 50: In 36 lunchtime observations across the six schools, there were 54 servings of “bean-meals” comprising of ….
	Slide 51: Total number of portions cooks prepared of each dish …
	Slide 52: Consumption
	Slide 53: Liking
	Slide 54: Children’s perspectives of taking part – focus groups
	Slide 55: Take home messages
	Slide 56: Acknowledgements – WP1 Research Team
	Slide 57: Transforming UK Food Systems Conference, 23-24 March 2026


