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EXECUTIVE SUMMARY
Educational resources to support school meal and nutrition initiatives were provided by EUFIC,
partners in Italy (UNIPR, Barilla, MADEGUS) and Serbia (BEL). Part I of this deliverable
outlines the two educational packages provided by EUFIC, based on the contents created and
provided by UNIPR, MADEGUS and Barilla. These contents were aimed at schoolchildren
between the ages of 9-12 years and were published on the Strength2Food website. All materials
were produced in English with editable formats available to allow translation. Each package
includes the following deliverables:
 Booklet for children for use at school and to take home. The booklet was produced in
an interactive pdf format that can be used online or be printed.
 Accompanying PowerPoint presentation (‘teacher’s toolkit’) for the teachers to use at
school.
 Accompanying posters to display at school/home.
The first package titled ‘Healthier you, healthier planet’ provides an explanation of the
healthy eating pyramid and the environmental impact of food choices. In addition, some tips
for reducing food waste are included. The second package titled ‘Fill your plate with colour’,
provides a brief introduction to macro and micronutrient content of food, followed by
recommendations on optimal meal composition and quantity (portion control). The content
highlights the importance of including fruit and vegetables in our daily diets and ensuring
adequate hydration as part of a healthy lifestyle.
Part II of the deliverable illustrates the efforts of the teams in Parma, Italy, who explored
the possibilities of smartphone applications to support families in choosing and preparing
balanced menus for children through. An example of a nutritional app developed for families
having children is represented by NUBI, which is the acronym for NUtrizione BImbi (literally
Nutrition for Children), a smartphone application developed thanks to the collaboration with
the Municipality of Parma (Italy). The app aims to increase food awareness in families having
children, promoting healthy food consumption in a simple and intuitive way. NUBI works
helping parents to prepare balanced meals for their children, taking into account what children
eat at school, to guarantee the consumption of a varied and balanced diet, according to the
children's age range. Specifically, the application is addressed to parents (or other family
members or people who take care of preparing meals) with children attending nursery school
(after weaning to 2 years of age), preschool (from 3 years to 5 years of age) or primary school
(from 6 to 11 years of age), who are provided with standard menus at school. The final recipients
of the meal proposals provided by the app are healthy children, and the adults who take care of
them, who do not need to follow special diets due to specific metabolic illnesses or
behaviours/beliefs (e.g. due to religious or cultural reasons).
NUBI suggests different options for the meals not served at school canteen. All the
proposals are composed of foods which have not been served at school, in order to balance and
complement the remaining meals within the day and the week. The meals are designed
considering culinary and gastronomic tradition. Different menus are proposed for winter,
spring, summer and autumn, according to the products available seasonally. The meals
proposed are studied and designed to increase the intake of complex carbohydrate, limiting the
quantity of simple sugars; to increase fibre intake promoting the consumption of whole grains,
fruit and vegetables; to balance protein intake keeping the proper proportion between animal
and vegetal proteins and increasing the consumption of vegetal sources of proteins, as well as
to improve the vitamin and mineral intakes. Furthermore, to facilitate the meal preparation
5|Page
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within the family, each recipe is accompanied by two ingredient lists, one tailored for children
and one for adults.
Depending on contextual factors and needs, the app offers the potentiality to be adapted
and improved increasing its functionalities. Indeed, giving further consideration to nutritional
factors (e.g., nutritional and energy requirements) and including the possibility to record eating
behaviours and preferences would allow the tool to elaborate and suggest more personalised
meal proposals.
Based on the existing NUBI Parma app potentialities, the tool has been used to develop a
mock-up for a hypothetical app integrating the educational resources provided by Barilla
(Madegus) and the University of Parma in collaboration with EUFIC within WP10, for the
double aim of (i) potentially extending app functionalities making it more attractive, (ii)
increasing the usability and impact of the educational material developed within WP10 of the
S2F Project.
Part III of this deliverable focuses on the school meals pilot scheme of WP9 in Serbia,
which led to the development of teaching materials about a healthy diet. An overview of
previously conducted initiatives on the improvement of children’s eating in schools concluded
that this field requires a multi-faceted and long-term approach. The main stakeholders identified
were: children, teachers, parents, cooks, schools and policy-makers. These initiatives
demonstrate that an extensive range of valuable and effective materials is already available.
Therefore, these have served as the starting point for the development of Strength2Food
educational materials for use by primary schools in Serbia and elsewhere. There are various
forms of teaching materials which were developed: videos, Power Point presentations, stickers,
posters, flyers, rulers and bookmarks, available for Serbian schools on a local Strength2Food
website in Serbian. This resource centre is also supplemented with relevant documents and
analyses which can help schools for better organization of school meals and introduction of a
healthier diet.
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INTRODUCTION
It is widely recognised that following a healthy and balanced diet, along with regular physical
activity, is important for people’s health and wellbeing because it reduces the risk for obesity
and non-communicable diseases, including diabetes, cardiovascular diseases (CVDs), some
types of cancer, osteoporosis and dental diseases associated with improper eating habits.
Scientific literature shows the health benefits of a diet high in fruit, vegetables, legumes, nuts
and whole grains, and lower in salt, free sugars and fats, particularly saturated and trans-fats
(Willet, 1994; Skerrett and Willett, 2010). Specifically, WHO recommends eating at least 400g
of fruit and vegetables per day; not exceeding 30% of total energy intake, with saturated fats
and trans-fats accounting respectively for less than 10% and 1% of total energy intake; limiting
to less than 10% of total energy intake, even though a further reduction to less than 5% is
suggested for additional health benefits. Moreover, as high sodium intake could contribute to
high blood pressure increasing the risk for CVDs (Aburto et al., 2013), the recommendation is
limiting sodium intake to less than 2 g per day (equivalent to 5 g of salt) and to increase
potassium intake in adults through food (mainly fresh products such as fruit and vegetables)
because it helps to reduce blood pressure (WHO, 2018).
During childhood, a healthy and balanced diet allows a proper growth and development
and reduces the risk of obesity (a multifactorial disease in which genetic, behavioural, metabolic
and hormonal conditions play a role) and obesity-related diseases later in life (Sahoo et al.,
2015). Childhood obesity is one of the most serious public health challenges of the 21st century
and avoiding the increase of childhood overweight is one of WHO Global Nutrition Targets
2025. Between 2000 and 2018, overweight children and adolescents (between 5 and 18 years
of age) have increased from 20% to 27% in Europe (FAO et al., 2019). Obesity is generally
associated with poor diets rich in energy-dense food and high in fat and sugars, as well as
insufficient physical activity, leading to an excessive accumulation of body fat (WHO, 2020).
In childhood, it is associated with a higher chance of obesity, premature death and disability in
adulthood and overweight and obese children are more likely to develop non-communicable
diseases like diabetes, cardiovascular diseases and some cancers at a younger age. Moreover,
obese children may experience breathing difficulties, increased risk of fractures, hypertension,
early markers of cardiovascular disease, insulin resistance and negative psychological impacts.
Due to all these detrimental effects, it is necessary to prevent poor diets starting from
childhood, limiting energy intake from total fats and sugars, increasing consumption of fruit,
vegetables, legumes, whole grains and nuts and being physically active. To reduce the risk for
obesity, it is important to limit the consumption of high-fat, high-sugar, high-salt, energy-dense,
and micronutrient-poor foods, which tend to be lower in cost but also lower in nutrient quality.
To contribute to this effort, the objective of WP10.7, as stated in the S2F Document of Work
was to prepare a set of educational resources to support school meal and nutrition initiatives
from which partners would benefit. Building on the findings of the preceding project activities
(i.e., WP6 and WP9), a team of multidisciplinary experts (nutritionists, child psychologists,
educators) have prepared educational materials to generate and reinforce children’s healthy
eating habits. In the preparation of educational resources, several major aspects have been taken
into account, such as optimal meal composition and quantity (“healthy plate” and portion
control), food preparation processes (for healthy eating both indoor and outdoor), the meal's
environment (e.g. eating with a family, not using media during the meals, avoiding to skip
meals, etc.), intake of liquids as part of a well-balanced diet and smart food shopping patterns
(search for shelf life, nutritive values, comparing food options by healthiness), food
sustainability issues, including food waste and strategies to reduce this at the consumer level.
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Given the need to target primary school children, materials have been created in highly
visual and multimedia manner, comprising: posters, in-class workbooks, stickers, timetables,
games, and PowerPoint presentations (for teachers with lesson plans) (Part I). In addition,
starting from an existing app developed by a third party, a mock-up of a hypothetical NUBI
Parma-S2F app has been adapted to be suitable for the specific Strength2Food project purposes
and the education resources made available to schools which have been included in the app
(Part II). The educational materials have been prepared by BARILLA (Madegus), who have
extensive experience in preparing such resources, in conjunction with the University of Parma,
BEL and EUFIC. Materials are made available to schools freely in English via the knowledge
exchange platform maintained by EUFIC.
List of Web pages (Part I):




Strength2Food resources page
Barilla: Healthy school lunches videos (YouTube)
EUFIC – Children and adolescents

In Serbia, the school meals pilot scheme of WP9 led to the development of teaching
materials about a healthy diet and related activities are described in this document (Part III).
Various forms of teaching materials were developed: videos, Power Point presentations,
stickers, posters, flyers, rulers and bookmarks, available for Serbian schools on a local
Strength2Food website in Serbian. This resource centre is supplemented with relevant
documents and analyses which can help schools for better organization of school meals and
introduction of a healthier diet.
List of Web pages (Part III):







Serbian S2F website
Healthy diet – leading role: Apple
Healthy preparation of food – leading role: Pineapple
Liquid intake – leading role: Drop of water
Meal atmosphere – leading role: lemon
Smart groceries shopping – leading role: shopping bag
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Part I: OVERVIEW OF THE SET OF EDUCATIONAL RESOURCES TO SUPPORT SCHOOL MEAL
AND NUTRITION INITIATIVES

1. EDUCATIONAL RESOURCES
Educational materials targeted at school children and their parents were produced in
collaboration with EUFIC. Including the parents as indirect target audiences is important, as
the family and home environment influence children’s eating habits and attitudes. The
objectives of the materials produced include improving nutrition among children, changing
eating behaviours towards increased consumption of a diversified diet of vegetables and fruits,
understanding that adequate hydration and physical exercise contribute towards our wellbeing,
reducing food waste, and increasing awareness of how eating behaviours are linked to
environmental considerations.
The materials will continue to be promoted through several means until the end of the
project in May, 2021. The outreach of this material will be summarised in the last evaluation
report of the project. In addition to being accessible through the project and EUFIC’s website,
materials will be:
1. Showcased at the Strength2Food final conference;
2. Continued to be promoted via online and paid advertisement on Facebook and Twitter,
targeting teachers and young parents. EUFIC will also share the materials with
influencers they collaborate with for other EU-funded projects like ‘WeValueFood’,
‘Food Ambassadors’ and ‘SEE&EAT’;
3. Shared via Strength2Food’s and EUFIC’s newsletter, the latter with more than 47,000
subscribers.
1.1 Educational booklets
Booklets are destined for children aged 9-12 to use at school (e.g. in the classroom, canteen or
corridor) and/or at home. School children are encouraged to reflect on their work, present it
during class and show the booklet to their parents at home. The booklets will be produced in an
interactive pdf format that can be used online or printed. Booklets are in English but formats
with editable text will be made available to allow translation. The content is adapted to the
target audience age group and designed to engage children. Indeed, it is highly visual and
interactive with games, activities and ‘Did you know?’ sections. The content is constructed
using a story-telling approach, using two central characters of the same age as the target group
of the material as the narrators. This has been thought to help children relate to the characters.
Two booklets will be developed and the relative mockups are provided in Figure 1:


The first booklet titled ‘Healthier you, healthier planet’ provides an explanation of the
healthy eating pyramid and the environmental impact of food choices. In addition, some
tips for reducing food waste are included.



The second booklet titled ‘Fill your plate with colour’, provides a brief introduction to
macro and micronutrient contents of food, followed by recommendations on optimal
meal composition and quantity (portion control). The content highlights the importance
of including fruit and vegetables in our daily diets and ensuring adequate hydration as
part of a healthy lifestyle.
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Figure 1. Mockups of the educational booklets.
1.2 PowerPoint presentations for teachers
The complementary presentations are designed to support primary school teachers in dealing
with food and nutrition topics with their class. The content follows the same structure as the
two booklets. Two editable presentations are developed:



Healthier you, healthier planet;
Fill your plate with colour.

1.3 Posters
Five editable posters are produced to be displayed at schools. They serve as visual reminders
of the key messages of the educational content. Two examples of the relative mockups are
provided in Figure 2. The themes of the posters include:






Food pyramid
Food waste
Fruit and vegetables
Breakfast
Water and hydration
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Figure 2. Mockups of the posters.
In summary, this is a list of educational materials developed in collaboration with EUFIC:




Educational booklets for school children and their parents
 Healthier you, healthier planet
 Fill your plate with colour
PowerPoint presentations for teachers
 Healthier you, healthier planet
 Fill your plate with colour
Posters
 Food pyramid
 Food waste
 Fruit and vegetables
 Breakfast
 Water and hydration
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Part II: NUBI PARMA-S2F MOCK-UP
2. THE ORIGINAL NUBI-PARMA APP
2.1 Rationale for the development of the original NUBI Parma app
It is not so easy to find menus that satisfy nutritional requirements and children’s tastes at the
same time. Supporting families in choosing and preparing balanced menus for children through
specifically designed web or smartphone applications can represent a valuable strategy in this
direction.
An example of a nutritional app developed for families having children is represented by
the NUBI Parma application, a mobile application developed thanks to the collaboration
between the University of Parma, MADEGUS S.R.L (an academic spin-off which deals with
food education and nutrition communication) and the Municipality of Parma (Italy). NUBI has
been thought to increase food awareness in families having children, and promoting healthy
and correct food choices in a simple and intuitive way. It is not intended to replace specific and
personalised dietary plans prepared by doctors, nutritionists or dieticians, but to help parents or
families in their choices during food selection and meal preparations. Specifically, NUBI is
aimed at helping parents to prepare balanced meals during the day for their children, taking into
account what children eat at school, to guarantee the consumption of a varied and balanced diet,
according to the children's age range.
NUBI suggests different options for the meals not served in school canteens. All the
proposals are composed of foods which haven’t been eaten at school, in order to balance and
complement the remaining meals within the day and the week. The meals are designed
considering culinary and gastronomic tradition and the seasonality of fruit and vegetables.
There are different menus for winter, spring, summer and autumn according to the seasonally
available products. In addition, the menus are compliant with the national nutritional
recommendations defined by the Research Centre for Food and Nutrition and with the levels
of energy and nutrient recommended intakes for the Italian population (LARN) established by
the Italian Human Nutrition Society, as well as with the regional and ministerial guidelines.
The meals proposed are studied and designed to increase the intake of complex carbohydrate,
limiting the quantity of simple sugars; to increase fibre intake promoting the consumption of
whole grains, fruit and vegetables; to balance protein intake keeping the proper proportion
between animal and vegetal proteins and increasing the consumption of vegetal sources of
protein, as well as to improve the vitamin and mineral intakes. Furthermore, to facilitate meal
preparation within the family, each recipe is accompanied by two ingredient lists, one tailored
for children and one for adults.
2.2 Background conditions for development of the original NUBI Parma app
The development and management of NUBI Parma application, which is currently promoted
on
the
website
of
the
Municipality
of
the
City
of
Parma
(https://www.comune.parma.it/comune/Nubi-1.aspx), has been facilitated by two contextual
background conditions:
1.

Definition of the school menus before the beginning of the school year. Fresh fruit are
the only products qualitatively defined throughout the school year, as the offer depends
on the market availability. Thus, the food plan is almost entirely set up before school
starts and in September the menus of the school year are published on the website of
the Municipality of the City of Parma.
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2.

The consistency of the school menus for all the children attending the same school
level (i.e., nursery, primary school level).

In particular, these two conditions have been enabled by the specific Italian plan for the
management of the primary school food service. Briefly, the Italian public administration
addresses the improvement of school catering service sustainability designing healthy diets,
according to the recommendations of Italian National Research Institute for Food and Nutrition
(CREA-NUT, 2003, 2018) and promoting organic and locally sourced products. The Ministry
of Health defines national dietary standards for school meals for children from 3 to 14 years of
age (Italian Ministry of Health, 2010). The national guidelines for school catering set out
mandatory standards that all local authorities and schools must meet for the school meals they
provide. Italian dietary standards specify the recommendation for school lunch considering
food groups (Table 1) and energy and nutrient intakes (Table 2). Briefly, one serving of fruits
(at least three different types must be offered per week) and one serving of vegetables must be
offered daily. In addition, a serving of cereal-based food must be offered every day. Fish and
meat must be offered once or twice a week. Potatoes, eggs and cheese (excepting for grated
cheese) should not be offered more than once a week. Extra virgin olive oil should be used as
condiment, while butter can only be used in a limited number of recipes, while salt, always in
the form of iodised salt, must be used moderately. The energy content must fall into different
ranges (440-640; 520-810; 700-830 kcal) on the basis of child age groups (3-6; 6-11; 11-14
years respectively), with corresponding minimum and maximum levels for specific nutrients
and minerals (i.e. iron, calcium).
Table 1. Recommended frequency of food group intake at lunch during the school-week.
Food Group
Fruit
Vegetables
Cereals (e.g. pasta, rice, barley, corn)
Bread
Legumes
Potatoes
Meat
Fish
Eggs
Cheese
Ham and cured meat
Single dish (e.g. pizza, lasagne)

Frequency of intake
One serving every day
One serving every day
One serving every day
One serving every day
Once or twice a week
No more than once a week
Once or twice a week
Once or twice a week
Once a week
Once a week
Twice a month
Once a week
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Table 2. Reference ranges or values for energy and nutrients of lunch provided by schools to
children aged 3-14 years.

Component
Energy (kcal) (35% of daily energy)
Proteins (g) (10-15% of the meal energy)
Animal-Plant Proteins Ratio
Fats (g) (30% of the meal energy)
of which saturated fat (g)
CHO (g) (55-60% of the meal energy)
of which sugars (g)
Iron (mg)
Calcium (mg)
Fibre (g)

3-6 years
440-640
11-24
0.66
15-21
5-7
60-95
11-24
5
280
5

6-11 years
520-810
13-30
0.66
18-27
6-9
75-120
13-30
6
350
6

11-14 years
700-830
18-31
0.66
23-28
8-9
95-125
18-31
9
420
7.5

Italian municipalities can interpret these guidelines and have relative freedom to set up
their own specific regulations and standards. They control and manage the meal systems in
house, or may outsource the service to private catering companies, in which case the
municipality still maintains control of the meal system, but consults the private catering
company in connection with the practical work and day to day delivery of the school meal
service. Italy also has a few municipalities who have created public or public-private companies
to manage the school meal system.
Standard servings are defined by each municipality based on regional guidelines, and refer
only to the amount of edible ingredients. Table 3 shows standard servings established by Parma
municipality (Comune di Parma, 2014). The composition of the menu is designed by the
catering firm, in accordance with National and Regional Guidelines and it is approved every
year by each municipality and the Local Health Authority.
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Table 3. Standard serving provided by Parma municipality to children from 6 to 11 years.
Foods

First
course

Various

Pasta for vegetable/ meat soup
Pasta for vegetable sauce and
legumes
Rice, barley and spelt for soup
Couscous and millet for soup
Eggs fresh pasta
Vegetables for soup
Filled fresh pasta
Dry pasta
Potatoes dumplings
Semolina dumplings
Vegetables/meat lasagne
Meat/fish for sauce
Vegetables sauce
Grated cheese (seasoning)
Extra-virgin
olive
oil
(seasoning)
Butter (seasoning)
Raw legumes
Pizza
Extra-virgin olive oil (per meal)
Bread
Fresh fruits
Dried fruits

Standard
serving
35-40

Meat

25-30
25-30
20-25
90-100
200
140
70-80
180
45
220-250
25-30
80-110
7-8

Meatball

Second
course

Vegetables

5-6
7-8
30
240-260
15-18
50
150-200
20-25

Standard
serving
60-70

Foods

Ham
Fish
Egg (unit)
Fresh cheese
Mozzarella
Semi-cured cheese
Cured cheese
Fresh/frozen legumes
Raw legumes
Leaf-vegetables
Frozen vegetables
Potatoes
Ice cream

Breakfast
and snacks

Various

120

Milk (breakfast)
Yogurt (125 g.)
Cereals flakes
Dry cookies/crackers
Yogurt (125 g.)
Honey/jam

30-35
80-100
1
60-70
70-80
50
40
100
30
50
150-200
140-160
70-75
250
1
25
35
1
20

The management of the catering service in Italian state nursery and primary schools is
entrusted with a contract through a public procedure. The meals can be prepared inside the
school if it is equipped with an internal kitchen or off-site and then delivered to each nursery
school.
In Parma, the school catering service is active from September until the beginning of July.
The menus are the same for all the schools within the same level (pre-school or primary school)
of the municipality. To prepare the meals organic food, typical local products, quality brand
products and products coming from short supply chains are used. Moreover, the consumption
of mains water is favoured instead of plastic bottled water and during the consumption of the
meals, non-food products with a low environmental impact, preferring reusable or
biodegradable materials, should be present on the table.
Activity control of the school catering service is carried out in order to check the
punctuality of the lunch, the respect of the daily menu and the communication of a possible
change and the reason to users, the acceptability of foods (defined by measurement of the
waste), the quality of all the ingredients used during the preparation of lunch, the type of water
used and served to children, the type of non-food products and how the surplus food is
recovered. It is entrusted to:
–

a group of specialists through daily controls aimed to check the quality of the service
and the respect of hygiene rules;
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a Commission for the Quality Control of the School Catering Service (called
“Commissione mensa”) in which parents can also participate.

The menus are planned according to the seasonality of fresh products and ensuring food variety.
Traditionally, a meal is composed of first and second courses, side dish, bread and seasonal
fruit. The latter is preferably provided to be consumed as mid-morning snack to avoid the
consumption of unhealthy products. It is possible to propose vegetables as a starter. At least
once a week a unique dish composed of carbohydrates, animal or vegetal protein, cooked and/or
raw vegetable and seasonal fruit is planned. During festivities (Christmas, Easter, Carnival, the
beginning and the end of the school year) it is possible to make some changes, suggesting
special menus including the dessert.
3. THE NEW NUBI PARMA-S2F APP
The NUBI Parma app can be considered an educational tool not only addressed to families
living in Parma, but also a useful educational resource to be applied in other local contexts, as
those described in the Deliverable n. 6.2 of the Strength2Food Project. Indeed, although in the
case studies selected within WP6 the school meal management is heterogeneous, the app
functionality can be adapted to be effective, as described in Section 4.
Based on the above-mentioned NUBI Parma app potentialities, taking into consideration
the encouraging number of downloads (10,000+) in Parma and the overall positive feedback
(4/5 stars on Google Play) received from users, it has been decided to design a similar app,
called NUBI Parma-S2F app. In this document the design of the new app will be described and
presented using mockups. The NUBI Parma-S2F app has been designed to be the tool through
which it will be possible to deliver the educational materials developed by Barilla (Madegus)
and the University of Parma in collaboration with EUFIC.
For the convenience of the reader, the structure and the pages with the specific
functionalities of the NUBI Parma-S2F app will be described and the mockups will be shown
in the following sections.
3.1 Target user
The NUBI Parma-S2F application would be primarily addressed to parents (or other family
members or people who take care of preparing meals) of children attending nursery school
(after weaning up to 2 years of age), preschool (from 3 years to 5 years of age) or primary
school (from 6 to 11 years of age), who are provided with standard menus at school. The final
recipients of the meal proposals provided by the app would be healthy children, and the adults
who take care of them, who do not need to follow special diets due to specific metabolic
illnesses or behaviours/beliefs (e.g. due to religious or cultural reasons). Moreover, the NUBI
Parma-S2F app will include booklets and posters directly addressed to children to raise
awareness about healthy diets and food sustainability issues.
3.2 Nubi Parma-S2F app technical information
The NUBI Parma-S2F app has been considered as a free mobile application available for
android and iOS, downloadable through the PlayStore and AppStore. A personal account
accessible through username and password will not be required, therefore no personal data will
be saved. Moreover, the privacy of minors would be guaranteed as only a children’s nickname
(not the real name) would be requested.
Each page of the app will have a similar structure (Figure 3): at the top there will be a
yellow banner with the logo of the app where, by clicking on a specific button placed on the
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left (in Figure 1, this button is pointed out with a green circle) will always be possible to come
back to the home page.

Figure 3. Mockups of the NUBI Parma-S2F application.
3.2.1 Home Page
When opening the app the first time, the initial page (Figure 3) will show the welcome message
(Benvenuto!) where a short introduction will explain the aim of the app: “Following a healthy
and balanced diet is often difficult when it comes to find menus that satisfy nutritional
requirements and children’s tastes at the same time. The NUBI Parma-S2F app aims at helping
adults to choose food and prepare dinners for children, promoting correct and balanced food
behaviours”. Moreover, there will be three different buttons through which it will be possible
to configure a child profile and to access to two other sections: Information (Informazioni) and
“Who we are” (Chi siamo). To use NUBI and to have access to the menus and meals proposals,
at least one child attending nursery school, preschool or primary school needs to be registered.
Therefore, before the configuration of the first child, the Section Menus and meal proposals
will be disabled (as showed in Figure 4). To register a child, it will first be necessary to click
on “Configurations – Start here!” (Configurazione – Inizia da qui!) and then on “Add child”
(Aggiungi bambino/a).
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Figure 4. Mockup of the NUBI Parma-S2F Home Page (first access before child registration).
After the registration of at least one child, when opening the app, the home page (Figure 5) will
show the welcome page and four interactive buttons through which it is possible to access the
app contents:
- Configuration (Configurazione), which is the section where it is possible to change the
information already inserted and/or to register new children (See section 3.2.2);
- Menus and meal proposals (Menù e proposta dei pasti) (See Section 3.2.3);
- Information (About sections) (See Section 3.2.4).

Figure 5. Mockup of the NUBI Parma-S2F Home Page (after child registration).
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3.2.2 Child registration – Configuration
As already mentioned, to add a child and be able to access the menu for a specific age-range,
information about the child will be required (Figure 6): a nickname (soprannome), the sex
(sesso), the year of birth (anno di nascita) and the level of school he/she attends (scuola).
Finally, to save the registration, users should click on Save (Salva). A green pop-up warning
will inform the user that “the child has been properly registered” (dati correttamente salvati)
and every further modification will need to be saved clicking on Save (Dopo aver effettuato
qualsiasi modifica, ricorda sempre di cliccare su Salva). After the registration, the menus and
meals proposals will be accessible. From this page the user could also surf the menus (vai al
menu button) or add another child (aggiungi bambino/a button).

Figure 6. Mockups of the steps for child registration to NUBI Parma-S2F app.
3.2.3 Menus and meal proposals
This section will contain menus and meal proposals for the past, current or following week,
referred not only to the school days but also to weekend days. The structure of the contents and
the user interaction will be exactly the same for the past, current, and next week (Figure 7).
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Figure 7. Mockup of the “current week” in NUBI Parma-S2F app.
By clicking on the selected week (e.g. current week, settimana corrente), there will be the
possibility to select the other two options through a drop-down menu (e.g. the past week or the
following one). For each week there will be a button for each day (from Monday to Sunday)
through which it will be possible to access the menu for the specific day. By selecting a day,
the menu of the whole day will be shown. For the school week (e.g. from Monday to Friday,
when children have lunch at the school canteen) it will be possible to find three proposals for
dinner (proposta per la cena). In addition, the snack (merenda) and the lunch (pranzo) provided
at school will be shown (Figure 8). It will be possible to see three different dinner proposals
by clicking on “Other proposal” (Altra proposta) at the bottom of the page.
Only for Saturday and Sunday, the two days during which children do not attend school,
the menu for the entire day will be proposed, including breakfast, snack, lunch and dinner.
However, no alternative options will be provided since the possibility to balance food groups
within meals and days of the entire week will be limited.
The structure of the meal options will be the same in each school level, with differences in terms
of food quantity and quality. The meal options will be customised on the basis of the culinary
traditions and eating habits of the children in the specific context in which the NUBI ParmaS2F app would be used. In the described case, related to the Italian situation, out of the three
alternatives, two will be characterised by a first and a second course, a side dish, bread and
seasonal fruit, while one option is always composed by a semi-unique or a unique dish. The
three alternatives can be summarised as follows:
Option 1: 1 cereal-based dish + 1 protein-based dish + vegetables + 1 portion of bread + 1
portion of fruit;
Option 2: 1 semi-unique dish + vegetables + 1 portion of bread + 1 portion of fruit;
Option 3: 1 unique dish + vegetables + 1 portion of fruit.
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Option 1

Option 2

Option 3

Figure 8. Mockups with examples of dinner proposals provided by NUBI Parma-S2F app.
In each dinner proposal, the recipe will be provided by clicking on recipe (ricetta). For each
recipe, the following information will be provided in a specific recipe page (Figure 9):
- the name of the dish (nome);
- tips linked to the recipe or to one or more ingredients (consiglio);
- the ingredient list (ingredienti) and their quantities specified for children and adults;
- the meal preparation (preparazione).

Figure 9. Mockups of the information provided by the NUBI Parma-S2F app for each
proposed dinner recipe.
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Each recipe of dinner proposals will be selected through a mathematical algorithm, according
to the contextual lunch and the meals planned for the entire week. Moreover, at the beginning
of the week, the recipes will be selected according to the meals of the last days of the previous
week. This strategy will be used to respect the qualitative parameters the app is based on.
Indeed, NUBI will not take into consideration any quantitative reference for energy and
nutrients, but will consider the following criteria:
– the food variety to ensure a varied diet (i.e. within each food group different products
are selected not only for consecutive menus to be eaten in a day, but also for the menus
consumed in consecutive days within one or two weeks);
– the balancing among the food groups (i.e. no more than one product belonging to the
same food group is proposed for the same menu);
– the seasonality of fresh fruit and vegetables;
– the colour of fruit and vegetables to allow the intake of different bioactive compounds
and essential nutrients.
3.2.4 About sections
This section will contain detailed information on the app, shown in different contents: the
project (Il progetto), nutrition in a nutshell (La nutrizione nel palmo di una mano), balanced
dinner menus in a click (Cene bilanciate con un clic), the target users (A chi è rivolto), updates
(Aggiornamenti), Education and research (Educazione e ricerca), scientific basis (Le basi
scientifiche), Privacy (Figure 10).

Figure 10. Mockup of the info page of the NUBI Parma-S2F app.
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The project
A brief explanation of the initiative will be provided in this section, as follows: “NUBI ParmaS2F is a project created by the collaboration between MADEGUS S.R.L. and Artificial
Intelligence Laboratory of the University of Parma and aimed at helping parents to take care of
their children's nutrition. The app can be qualified as an educative resource promoted within
the Strength2Food Project as it has been designed not only to complement the school food
service, but also to increase nutritional knowledge and awareness about food sustainability.
NUBI Parma-S2F is addressed to parents (or other family members or people who take care of
preparing meals) with children attending nursery school, preschool or primary school within
the Parma Municipality” (Figure 11).

Figure 11. Mockup of the project description in the NUBI Parma-S2F project.
Nutrition in a nutshell
The app rationale will be provided in this section: “Following a healthy and balanced diet is
difficult because it is necessary to find menus that satisfy nutritional requirements and
children’s tastes at the same time. The NUBI Parma-S2F app aims at helping parents to choose
and prepare dinners for their children, promoting correct and balanced food behaviours, in a
simple and intuitive way” (Figure 12).

Figure 12. Mockup of the NUBI Parma-S2F app rational.
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Balanced dinner menus in a click
In this page, a short explanation on how the proposed meals and menus will be described:
“Three different menus are suggested to nutritionally complement school lunch meals at dinner.
The app is designed to balance, within a week, the food consumption frequencies recommended
by the main nutrition organizations at national and international level. The dinners are designed
considering culinary and gastronomic tradition and the seasonality of fruit and vegetables.
Indeed, the app offers menus for each season to help parents to create meals based on seasonal
and local products, and compliant with the nutritional recommendations and environmental
safeguards. Moreover, each proposed meal is composed of easy-to-prepare recipes that are
traditional, adapted to children and family’s requirements” (Figure 13). This explanation could
be customised on the basis of the specific context in which the NUBI Parma-S2F app will be
used.

Figure 13. Mockup of the set up description related to menus and meals proposed by the
NUBI Parma-S2F app.
Target user
A description of the app target users will be provided highlighting that: “NUBI Parma-S2F app
is not designed to replace dietary plans prepared by Professionals with expertise in nutrition,
such as doctors, nutritionists or dieticians, but it is aimed at providing a simple and intuitive
tool containing suitable information to prepare balanced meals for children and all the family.
For this reason, NUBI Parma-S2F app is targeted to parents whose children are healthy and do
not need to follow special diets due to specific metabolic illnesses. Moreover, it is emphasised
that the app does not provide advice for elaborating special diets connected to religious, ethical
or cultural reasons. These request further adjustments not available at the moment” (Figure 14).
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Figure 14. Mockup of the description of the target user, as provided by NUBI Parma-S2F app.
Updates
In this section, indications about subsequent updates will be available: “Every school year
NUBI Parma-S2F is updated and improved, taking into account user requirements (from parents
and children), providing contents for them and more nutritional information about meal
proposals, integrating educational aspect with the need for special diets and alternative menus”
(Figure 15).

Figure 15. Mockup of the information about NUBI Parma-S2F app periodic updates.
Education and research
In this section (Figure 16), it will be possible to access educational contents (e.g. the use of the
senses, the importance of water, fruit and vegetables: health's allies; advice for a healthy and
balanced diet; the double pyramid), that will be available through the app (Figure 17). The
educational contents will be customised on the basis of the children's age groups and on the
basis of the specific nutritional needs. All the educational contents created within the S2F
project will be available.
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Figure 16. Mockup including the list of educational contents that will be available through the
NUBI Parma-S2F app.

Figure 17. Mockups of some educational contents that will be available through the NUBI
Parma-S2F app.
Scientific basis
In this section, a list of references with a direct link to the publication will be indicated. In the
Italian case study, the following explanation will be provided in this page “The suggested
recipes are compliant with nutritional national guidelines, regional and ministerial
recommendations (Figure 18):
– LARN - Livelli di Assunzione di Riferimento di Nutrienti ed energia per la popolazione
italiana – Revisione, 2012
http://www.sinu.it/documenti/20121016_LARN_bologna_sintesi_prefinale.pdf
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– Linee Guida per una Sana Alimentazione Italiana revisione, 2003 (Ministero delle
Politiche Agricole e Forestali e Istituto Nazionale di Ricerca per gli Alimenti e la
Nutrizione http://www.salute.gov.it/imgs/C_17_pubblicazioni_652_allegato.pdf
– Linee di indirizzo nazionale per la ristorazione scolastica, 2010
http://www.salute.gov.it/imgs/C_17_pubblicazioni_1248_allegato.pdf
– Linee strategiche per la ristorazione scolastica in Emilia-Romagna, 2009
http://salute.regione.emilia-romagna.it/documentazione/rapporti/contributi/contributi-n.56-2009/view
http://www.salute.gov.it/portale/temi/p2_6.jsp?id=1648&area=nutrizione&menu=ristoraz
ione
– Linee guida per l’offerta di alimenti e bevande salutari nelle scuole e strumenti per la sua
valutazione e controllo, 2012
http://bur.regione.emilia-romagna.it/bur/area-bollettini/bollettini-pubblicati/2012/aprileperiodico-parte-seconda-2a-quindicina/linee-guida-per-lofferta-di-alimenti-e-bevandesalutari-nelle-scuole-e-strumenti-per-la-sua-valutazione-e-controllo/gpg201253_12dl001allegato.pdf”

Figure 18. Mockup of the list of scientific references used to set up meal and menu proposals
available in NUBI Parma-S2F app.
Additional contents and references could be added for other countries if necessary.
Privacy
In this section, a privacy statement and a description about the processing of personal data will
be indicated (Figure 19), as information about minors will be electronically collected.
Children’s data will be exclusively used for scientific research purposes. Moreover, each
information collected will be deemed to be confidential and treated anonymously.
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Figure 19. Mockup of the privacy statement and personal data processing description, as
provided by NUBI Parma-S2F app.
3.2.5 Who we are
In this section, users can find information about the NUBI Parma-S2F app developers and their
web site: MADEGUS S.R.L., the Artificial Intelligence Laboratory Unit of Parma University,
and the Strength2Food Project within which the app represents an educational resource
addressed to the local community (Figure 20).

Figure 20. Mockup of the NUBI Parma-S2F app developers.
4. FUTURE PERSPECTIVES AND NUBI PARMA-S2F APP SUITABILITY
It is possible to update and improve the application through the development of further
functionalities. At the moment the NUBI Parma-S2F app has been designed to offer menus
taking into consideration mainly food variety and seasonality. Thus, it could be possible to
improve the app creating menus considering also energy requirements and nutrients intake (both
macro- and micronutrients).
Another aspect that could be considered is to enlarge the target user by including special
diets due to metabolic diseases or cultural/religious peculiarities, all factors that require
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adjustments to the actual proposals to allow a proper choice. In this way there would be more
personalised choices and more children/families could benefit from the app.
A new version of the app could also rely on additional parameters referring to
environmental sustainability, suggesting meals characterised by a low environmental impact
assessed through one or more environmental indicators (e.g., the carbon footprint). As a result,
only the nutritionally balanced menus falling within a certain range of environmental impacts
would be proposed.
Moreover, it could be useful to improve the personalization of the proposals according to
the real consumptions of the child during the day. Therefore, it would be possible to record if
the lunch at school had not been entirely consumed, which foods had not been eaten, if the
snack during the morning had not been consumed and which dinner option has been chosen to
better adapt the dinner proposals based on actual children’s food intake.
The app could also give the possibility to display a shopping list composed of foods and
ingredients defined according to food choices made during the current week and the preventive
selection of menus referred to the following week. Such functionality is thought to help the user
during grocery shopping.
It is worth noting that the above improvements would implicate the use of additional
information collected during the configuration phase of the child to allow more personalized
proposals. Along with the name, the sex, the year of birth and the type of school, information
about the presence of some allergies or diseases, food preferences based on cultural or religious
reasons, as well as the number and age of family members (to evaluate the quantity of foods to
buy) could be requested. Moreover, a regular use of the app to insert data about the actual food
intake over time would be necessary.
Beside these possible improvements, the app could be adapted to different contexts as well.
If the family includes more than one child, the app should be adapted to the number of children,
improving its practicality, to propose suitable alternatives for each child and allow the parent
(or whoever is in charge to prepare meals) to cook no more than one menu.
In countries where alternative choices for the school menus are available and among these
the child can choose (vs. one choice menus as in Italy), the app should include the possibility
to indicate the selected option for a suitable proposal elaborated for the rest of the day.
5. NUBI PARMA-S2F APP REPLICABILITY AND TRANSFERABILITY TO S2F CASE STUDIES
NUBI Parma app is an educational resource planned and developed on the basis of the
contextual management of the meals provided to state nursery and primary schools in Parma.
As already mentioned in section 2, the development and management of NUBI Parma
application has been facilitated by the fact that the menus for the entire year in Parma are
defined at the beginning of the school year, with the only exclusion being of fresh fruits. In
addition, there is no menu variability among the same school level, as two sets of daily standard
menus are considered in the app: one served to all the state nurseries and one served to all the
state primary schools located in the municipality. These conditions entail important advantages
as the menu proposals can be planned automatically when the school starts. Thus, managing
the app is in this case consumes little time and requires limited resources.
Nevertheless, NUBI Parma app can be considered an education tool not only addressed to
families living in Parma, but also a useful educational resource to be applied in other contexts,
such as those described in WP6 and WP9. Although in the case studies selected within WP6
the school meal management is heterogeneous, the app functionality can be adapted to be
effective.
In case food procurement is not centralised at the municipal level but managed by subgroups/single school(s) (e.g., Croatian and Serbian case studies), or not entirely decided at the
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beginning of the school year, the app should be managed according to a particular school for a
proper menu proposal requiring more time and human resources to apply.
In countries (e.g., UK case studies) where alternative choices for the school menus are
available and among these the child can choose (vs. one choice menus as in Italy), the app
should be adapted including the possibility to indicate the selected option (e.g., Menu 1, 2 or 3,
etc.) for a suitable proposal elaborated for the rest of the day (Figure 21). Based on the selected
option, the proposed menus for dinner should be differentiated to properly balance the food
intake at the nursery or at school. At least two alternatives should be provided to accommodate
the food preferences or necessities within the family.

Figure 21. Example of an adapted functionality of NUBI Parma-S2F app.
Finally, the educational contents available through the NUBI Parma-S2F app could be updated
and could be translated into several languages to be used in different countries worldwide.
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Part III: IMPROVING THE NUTRITIONAL QUALITY OF SCHOOL MEALS AND CHILDREN’S
DIET IN SERBIA
6. OBSTACLES FOR HEALTHIER DIETS IN SCHOOLS
The aim of this task in Serbia was to improve the nutritional quality of school meals and
children’s diet. A thorough analysis of school meals and procurement was performed within
task 9.1.1, but additional inputs were needed for a deeper understanding of the problems and
consequently development of effective resources to help overcome the challenges identified. In
that regard, the obstacles that primary schools in Serbia encountered with their trials to
introduce healthier school meals were analysed in 2017. This identified 126 unsuccessful
initiatives on the subject matter, which failed for various reasons. An analysis was performed
in NVivo programme, by employing content analysis as the research technique.
Figure 22 shows 100 of the most frequently mentioned words, listed as reasons why
particular initiatives failed. The size of the letters is proportional to their frequency of
mentioning - the bigger they are, the more frequent the word is listed. The "biggest" (most
frequent) words are "parents" and "students", as well as: pastries, products, prices, cuisine,
snacks, those interested, etc.

Figure 22. The frequency of specific words mentioned in reasons for initiative failures.
Based on this review, we found that teachers see children and parents as being the most
responsible for the failure of these initiatives. In this context, children are cited 38 times, schools
30 times and parents 24 times. The parents are considered as:
- disinterested in a healthier children’s diet;
- having too much influence on the choice of a supplier;
- not being sufficiently ready to get involved in preparing or deciding on children’s school
meals;
- having a low level of education on this topic;
- being inflexible regarding meal prices;
- providing insufficient supervision of children's nutrition in and out of school.
Attributes which limit children’s better inclusion in healthy eating behaviour are:
- their disinterest;
- they are unaccustomed to a balanced diet;
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- they refuse to try new foods;
- they dislike certain food categories;
- they have bad eating habits.
As many as 30 of the 125 answers referred to problems that exist in the school itself for the
introduction of a healthier diet for students. A similar set of barriers was observed in the food
waste research and school lunch practices within WP6 on the Strength2Food project. Problems
detected are:
- insufficient and / or inadequate capacities for food preparation and serving in schools;
- lack of financial resources for equipping and / or building the necessary capacities;
- inadequate / insufficient staff and inability to hire new staff;
- the failure to obtain the necessary permits (Ministry, sanitary inspection, municipal
authorities, HACCP standards, etc.);
- the economic level of development of the municipality in which the school is located.
Table 4 presents the types of food which were the subject of initiatives that schools tried to
implement.
Table 4. Product categories for which initiatives have been tested.
Food category
Pastries
Fruit
Vegetables
Dairy
Meat
Cooked food
Other

No. of citing
17
15
5
3
0
3
2

Four respondents stated that the children did not accept the diet recommended by the
nutritionist, who was hired by the school. Many schools tried to introduce whole wheat pastries
and failed. No attempt was made to introduce specific types of fruit or vegetables, but to
improve the use of fruit and vegetables in general. Typical statements for the introduction of
dairy products and fruit:





We introduced fruit into the diet, but it was not successful because the students did not
eat it but threw it away. Sales of dairy products - disinterest as well as for sales of fruits.
We tried to encourage all parents with a survey to opt for snacks and cooked food
(lunch), but unfortunately we did not get a positive reaction. Our goal was for children
to have warm milk or tea with side dish, prepared sandwich or fruit salad.

The majority of schools stated financial constraints associated with better school meals. These
financial constraints could be categorised in three categories: high meal price, low purchasing
power of parents, and lack of financial resources to equip the kitchen and hire cooking staff.
Based on this analysis, we formulated a set of recommendations for schools for the
promotion of a healthy diet:
 The most common problem faced by schools was children's preferences for certain types
of food; for this, it is not enough just to hire a nutritionist, but it is necessary to work on
changing the taste of children - above all, encouraging the acceptance of new types of
food.
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 In relation to meat, it is necessary to take into consideration children's preferences
regarding the types of meat served and to initiate related changes. For example, more
minced meat should be included in school meals instead of meat pieces, as children
created less waste with minced meat dishes.
 It is necessary to build children’s awareness and preferences regarding whole wheat
pastries, vegetables, fruits and healthy drinks. These changes can be made through more
intensive education, promotion of healthy practices (promotional materials), and
involvement of children in the production (school gardens) and preparation of food to
be consumed.
 It is equally important to work with parents to raise awareness of the importance of a
balanced diet for their children. Given the unwillingness of most of the parents to take
an active role in the preparation and organization of school meals, at least their inactive
support should be ensured (agreement with the initiatives implemented by schools).
 It is proposed to organize joint workshops for parents and children within schools, to
distribute promotional brochures on healthy / balanced nutrition, to inform parents that
these programmes do not have to be (significantly) more expensive than existing ones.
It is also necessary to raise awareness of the advantages these initiatives will have in
terms of their children's health. Additional initiatives related to dairy products need to
be launched.
 When it comes to snacks and drinks, healthier options should be taken into account. For
example, it is necessary to change the procedures for purchasing and serving of drinks,
so that children's liquid intake is based on water, rather than on sugary drinks.
 Financial resources do not allow for significant changes in menus - as long as they are
paid for by parents or schools. Alternative methods of financing - by local governments
- need to be considered. However, WP9.1.1 demonstrated how meal prices can be
reduced by adjusting existing meal normatives.
 In addition, the cost-effectiveness of regional central school kitchens should be
examined, as opposed to the existing model where each school independently organizes
its student nutrition. While on one hand higher transport costs of meal delivery can be
expected, on the other hand savings would be primarily realized in capacities, inventory
and procurement of groceries by suppliers.
Based on these analyses and derived recommendations, we created a set of materials, addressing
each of the identified relevant target groups, which are presented in the following section.
7. RESOURCE CENTRE FOR
STRENGTH2FOOD PROJECT

EDUCATIONAL MATERIALS PREPARED WITHIN THE

The development of the educational materials takes into account two main environments in
which children adopt healthy eating habits: home and school. In line with that, five main
stakeholders are recognized as relevant target groups:
- Primary schools serving meals to children;
- Children aged 7 to 11 (1-4 grades in primary schools);
- Teachers in lower grades of primary schools;
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Cooks in primary schools making their own meals;
Parents of school children.

All materials are available at the website (https://www.strength2food.rs), while Figure 23
shows the home page and message "Welcome to the official presentation of the Strength2Food
project in Serbia":

Figure 23. Home page of Strength2Food Serbian education platform.
This website is the joint work of five Serbian partners on the project Strength2Food: Faculty of
Economics of the University of Belgrade (BEL), Ministry of Education, Science and
Technological Development of Republic of Serbia (MPNTR), European Training Academy
(EUTA), Top Class Center for foreign languages (TOPCL) and Municipality of Arilje
(ARILJE). The website is prepared in the Serbian language and all schools from Serbia are
informed (through the communication network of MPNTR) that they can find, search and use
all resources available at this website for free. There are nine sections on this website: home
page (with useful links), and sections for schools, teachers, children, cooks, parents, news and
interviews, recommendations for each of those five target groups, and contact. Each of the five
target group menus is divided into relevant project activities, other initiatives, project results,
other relevant documents.
7.1 Materials
Materials have been created and provided for each of the five target groups according to their
informational and educational needs.
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7.1.1 Schools
The section aimed at schools contains documents relevant for organizing meals in the school
environment. In 2018, with the support of the Strength2Food project, the Ministry of Education
of Serbia published regulations on organizing, achieving and monitoring the nutrition of
students in primary school - guidelines and recommendations. This set of rules is obligatory in
all schools which serve school meals on the territory of Serbia. Among other things, it details
how schools should promote a healthy diet for their children by taking into account and
monitoring the nutritional qualities of school meals, requiring improved cooperation between
primary schools and organizations of public health to ensure the recommended nutritional
composition of school meals regarding their choice of ingredients.
One of the important aspects for children’s meals that has not been considered sufficiently
by the policy makers is the ambience within which school meals are served. The WP9.1.1 study
investigated environmentally-based attributes in schools and homes that might affect children’s
food intake. Having in mind the economic, human resources, time and other limitations, we
have prepared a set of recommendations which we believe would be feasible to implement by
schools under their existing circumstances. The adoption of at least some of them should
improve children’s experience of food and lead to the development of healthier habits in terms
of consumption and more balanced food intake.
 Kitchen staff should insist on the freshness of food (vegetables, fruit, meat and dairy
produce) and therefore avoid storage of large quantities of some food items, while
encouraging more frequent deliveries of suppliers. From this perspective, it is better if
food is bought in smaller packages (e.g., in 1 l bottles rather than 10 l containers; in bags
of 1 kg instead of 5 kg), from the perspectives of storing, freshness, and waste.
 Environment for school meals could be improved in a way that fosters socialisation and
hygiene. Furniture should be arranged so that children sit at tables in groups of four,
where they can easily interact among each other and all four of them are equally distant
from every food served at the table. Use of the carpets in the dining room should be
avoided – floors should be laminated floors preferably.
 Measures could also be undertaken to provide children with a pleasant dining
environment. Schools dining spaces could be decorated with posters that promote
children’s healthy diet. Children can draw these pictures in classrooms and discuss with
teachers various aspects of healthy eating. Drawings should be exhibited in the dining
room throughout the semester. In addition, children-friendly table covers should be
used. In that way, the dining room will become more cheerful and enjoyable for
children, while requiring a minimum of investment.
 Further recommendations are developed for food served in buffets. Food in buffets
should be clearly organized into recognizable patterns, allowing children the possibility
to mix and match different sorts of food and express their creativity and adventurous
spirit. They should not be warned all the time for spilling food, given that young children
have still not fully developed their motor skills. Moreover, given that food served as
buffets lead to higher intake, food buffets should be avoided for serving desserts, while
they should be used for salad and/or soup bars.
 Aesthetics of food and serving should also be taken into account. New bowls for soup
could be purchased to be more appealing and in cheerful colours, but also of smaller
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capacity. All types of food that were identified as the least preferred by children (e.g.,
lentil) should be served in these bowls to try to encourage them to eat more of these
foods. Cooks could also dedicate more time on food decoration when it comes to food
that children do not like. It may be garnished with some sorts of food that children
prefer, so as to make it more attractive.
 Lastly, containers of water should be available and easily accessible throughout meals.
Containers should be of appropriate size for children – about 1 dcl.
The complete study is available in English in the document entitled 9.1.1 Study of the impact
of the serving practices on children’s food intake in Serbia, provided on the Strength2Food
website. The recommendations in Serbian are available in Appendix 1.
7.1.2 Teachers
There are two formats of educational materials aimed at teachers: info sheets (containing
relevant games for the class) and Power Point presentations. Power point presentations (see
Table 5 for an overview and Appendix 2 for the links to the resources) were developed as
suitable for teaching children about a healthy diet. The key themes of the presentations were:
meal size and content, water intake and atmosphere during meals. Info sheets (see Appendix 3)
have been prepared by MADEGUS, Barilla and University of Parma.
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Table 5. Educational presentations for class teaching on healthy eating habits.
Size and content of the meal
Size: 13 slides
The title slide

Liquid intake
Size: 12 slides
The title slide

Atmosphere during meals
Size: 12 slides
The title slide

Typical slides

Typical slides

Typical slides

Example of additional info:
F&V provides us with fibre,
vitamins and minerals. Have
you heard that carrot is good
for your sight or that a lemon
contains a lot of vitamin C?

Example of additional
info: Losing only one
percent of water in the
body leads to a lack of 10
percent of energy. We will
be weak and will not have
enough energy to play and
learn.

Example of additional info:
You’ll be happier and better
connected to your family if
you eat together. Can you tell
me why it is better to eat with
your family members than to
have a meal on your own?

Power Point presentations are prepared to be appealing to children, containing many visual
elements, bright colours, little text and up to 15 slides, to be able to keep children’s attention.
In the comment section of each slide, teachers are provided with additional information on how
to explain to children a topic presented in the slide more effectively. Moreover, teachers are
also provided with hints on how to stimulate children’s discussion and thinking on certain
subjects related to healthy eating. All materials are based on the scientific literature and are
checked and approved by a professional nutritionist. All pictures used in the presentations are
under creative commons licence, available to be freely used for educational purposes. All
presentations are prepared both in Serbian and in English, so they can be shared and used in
other partner countries as well (see Appendix 2).
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7.1.3 Children
There are three types of educational materials targeting children: info sheets (containing
relevant games to play at home), visual materials and videos. As in the materials described in
section 1.1, info sheets were prepared by MADEGUS, Barilla and University of Parma and a
presentation of them is available in Appendix 3. The visual materials, which can be printed,
are: posters, flyers, bookmarks, rulers and stickers (examples are provided in Figure 24). Videos
are described below.
Bookmarks

Ruler

Stickers

Poster

Flyers

Figure 24. Examples of visual material for children.
The visual materials are prepared in a form that allows them to be printed on a standard home
printer and used in various situations, during a child’s typical day and usual activities, to remind
him/her on some healthy eating habits. As children spend the majority of their time at schools
and homes, all the resources are customized to be used in these two environments. In the
Strength2Food project we have developed five characters, to represent five different aspects of
a healthy diet, which are consistently used on all visual materials. Therefore, every category of
the listed materials below is prepared for each of these characters (bilingually – in Serbian and
in English).
Each of the five characters (apple, lemon, pineapple, drop of water and shopping bag) takes
the main role in one of the five animated videos prepared for educational purposes. Every video
starts with the different character singing a song of about 30 seconds and continues with
narration of the apple (named Apple-ina), explaining practical features on healthy eating also
for 30 seconds. The songs and narrations are in Serbian, while English subtitles are provided.
The scripts and representative frames are presented as described below.
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Healthy diet – leading role: Apple
Song
When the table is set and the plates rattle
Everyone knows what they should snack on
Even Mummy and Daddy, sister and baby
A little bit of protein and some salad
Then there is no end to our strength
For breakfast cereals and milk light as silk
When you’re in school eat snacks ‘coz it’s cool
Choose any fruit to be strong and cute.
To be healthy, get your plate ready!
Text
Hi friend! I am Jabolina! Today we will learn how
to make a meal so you will be strong and healthy,
and all thorough The Pyramid of Nutrition!
The biggest part of the pyramid consists of what
many like to eat the most: rice, bread and other
cereals. These are carbohydrates and give us energy.
In the next layer, you can find everything from
kitchen gardens, fresh fruit and vegetables, like
spinach, carrots, peas, apples, pears (etc.). Next
comes protein, which could be in the form of meat and fish. It is very important to eat protein
for the healthy development of your body. High protein foods include milk, cheese, and nuts
such as walnuts, almonds, and hazelnuts. At the very top of the pyramid is food with a lot of
sugar and salt and we have to take these in small amounts. Now, if we imagine one healthy
plate, we would immediately fill one half of it with our favourite fruits and vegetables, and the
remaining half we would fill with protein, and carbohydrates such as potatoes or bread. Let’s
draw one healthy meal together! What are you going to put on your plate?
Healthy preparation of food – leading role: Pineapple
Song
To make healthy food, there’s no problem dude
In the kitchen have fun, good morning everyone
If the pan sizzles, Daddy only grumbles
Better to boil, not fry in too much grease
Add some cheese, your stomach will be pleased
We are happy all year because we eat fresh and clear
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Text
Hi guys! Your Jabolina has prepared
one useful lesson on healthy food
preparation for you.
Let’s see together which ways of food
preparation are healthier. Your
favourite lunch may be some delicious
sausages with fries.
However, preparing these foods
requires a lot of oil, which not only
isn’t healthy, but can also burn us. We
all want to help our Mothers when they
are making meals. That’s why it is
better to bake rather than deep fry food in oil. For example, chicken is much healthier if it’s
baked rather than fried. Then, we will wash and chop vegetables that we can steam and in that
way preserve all the nice colours and tastes of vegetables with all their nutrients. To make you
happy and your body healthy, you can make a nice soup from leftover meat and vegetables.
Any lunch isn’t complete without salad so rush to the kitchen!
Liquid intake – leading role: Drop of water
Song
When you wake up and open your eyes
Go ahead and drink a cup of water,
While small, there’s lots of minerals in the cup,
So go ahead and drink up,
If you want to refresh, drink it clean and fresh!
Text
Oh, dear friends, I am so thirsty sometimes and then
I can’t wait for it to rain. However, you don’t have to
wait. All you have to do is to take a glass of water,
drink up to 2 litres a day. You may think it is too
much, so you can always flavour it by adding in some
of your favourite fruits like lemon or oranges.
Regular fluid intake will help us have better
concentration, healthy body weight and energy that
is necessary for studying and playing. Oh, I got so thirsty from talking, let’s now drink a glass
of water together!
Meal atmosphere – leading role: lemon
Song
Isn’t it lovely when you come home hungry?
What a delicious scent my meal has
When everyone is seated then you may eat
It’s so nice when there’s no rush
Eat every single slice and finish your lunch
You shouldn’t worry,
There’s no need to hurry.
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Text
Have you noticed that there is never only one apple on a
tree? There’s always more of us. That’s because
everything is nicer in company. Isn’t the best part of the
day when we all sit at the table together and eat?
Mum passes me the salad; Dad pours me a glass a water.
I always share a plate of fruit with my brother after lunch
as a dessert. When we sit down to have lunch we don’t
have to hurry anywhere. We eat slowly and I even get to
tell everyone all about my day at school.
Smart groceries shopping – leading role: shopping bag
Song
Mum looks at the shopping list when buying groceries to eat
It is written nicely what to pick up precisely
For sister and brother choose healthy things with our Mother
Ingredients are the key if strong you want to be
Mummy really cares if the food is fresh
Don’t buy if it’s expired!
Text
When I go to food shopping there are so many choices.
Sometimes, I don’t know what’s best for me. That’s
why Mum and Dad are always with me. They know
which foods are best for my age. Sometimes I wish to
take something that contains a lot of sugar or salt, but
its best to look out for equally delicious, but healthier
options. When I go shopping with my Mother, my job
is to check the dates on the products and I control
carefully everything to make sure only fresh produce goes into the shopping basket.
7.1.4 Cooks
A document giving advice on preparing more nutritious meals, with detailed menu suggestions
was kindly made available by Institute of Public Health, Vojvodina.
Three videos have been prepared by Barilla demonstrating some cooking 'tips', to save cooks
time during meal preparation and how to prepare examples of highly nutritious lunch dishes
that have been developed in collaboration with UNIPR: double-cooking pasta, vegetable
lasagne and pizza.
The set of two weeks of winter and summer lunch menus prepared in task 9.1.1 is also available
for cooks on the Serbian Strength2Food website, section for cooks. Other publicly available
recipes for children's meals in Serbian are also available on the website to help school cooks
enrich their current menus for lunches and other school meals.
The list of all cook schools with their contact numbers is provided by BEL, as well as the case
studies of good practices conducted abroad.
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7.1.5 Parents

Similar to the educational materials prepared for teachers, the content aimed at parents consists
of an explanation of the activities of the Strength2Food project in terms of the importance of a
healthy diet and physical activity for their children’s diet, as well as of the relevant Power Point
presentations on healthy food preparation and smart shopping of groceries (Table 6). These two
subjects are particularly addressed given that children mostly perform them with parents and
the habits learnt at home are key for their future shopping/cooking behaviour. Parents will be
informed about the website and related educational videos by head teachers of the classes that
their children attend. Further dissemination of the information is assumed to be conducted
through parents’ and teachers’ personal networks of contacts. It should be noted that
presentations are prepared as ready to use guidelines in English and Serbian, with hands-on
advice on how to communicate these useful habits to their children.
Table 6. Educational presentations for parents.
Healthy food preparation
Size: 16 slides
The title slide

Smart shopping
Size: 10 slides
The title slide

Typical slides

Typical slides

Example of additional info:
Root vegetables (e.g. potatoes, beetroot) shouldn’t
be peeled before cooking. If the slices are bigger,
more nutrients will be saved. Vegetables should be
cooked at a temperature of 100˚C, while starchy
vegetables should be prepared at temperatures of
85-99˚C.

Example of additional info:
When you purchase some products, make sure
to check if something is broken, opened or has
some other defect and if you have any doubts
on it, don’t buy that item!
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All materials are based on the scientific literature and they are checked and approved by a
professional nutritionist. All pictures used in the presentations are under a creative commons
licence, available to be freely used for educational purposes. All presentations are prepared both
in Serbian and in English, so they can be shared and used in other partner countries as well (see
Appendix 4).
7.2 Nutrition in schools
In the section that tackles nutrition in schools, two groups of materials are developed within
WP10, based on the findings of WP6 and WP9. Given the range of data and comprehensive
methodology frameworks which are available in other deliverables, we will focus here on the
description of specific educational materials derived from these data.
7.2.1 Initiatives
This section gives details of initiatives on the improvement of children’s diet that were
undertaken in the context of different projects, to provide a benchmarking tool for this type of
initiatives. It covers both international and national perspectives, as well as the activities
performed by various actors: schools, companies, public institutions, medical institutions and
other organisations. The aim of these materials is to inform schools and public policy makers
as suitable examples for their similar activities in the future. Both pros and cons are listed and
analysed for each of the initiatives, which would help other organizations to estimate their
efficacy in their specific circumstances. All materials are prepared in Serbian for simpler
applications. This section of the website includes the following materials:
 Mapping of existing and conducting initiatives on school meals in Serbia – a 19-page
report;
 Catalogue of international good practices on children’s healthy diet – a 28 page
overview of actions undertaken around the world;
 Both the above-mentioned documents are also prepared and available in PowerPoint
format, with many visual elements, aiming for easier reading and understanding –
presentations are 20 and 35 slides long;
 An analysis of the obstacles that schools face regarding their trials to introduce healthier
school meals, described in section 5 of this document - a PowerPoint presentation
comprising 26 slides, while lessons learnt are depicted in the last four slides.
It is noticeable that most of the international activities have been carried out in the UK and
USA, but there are also plenty of them that have been successfully implemented elsewhere. The
most elaborated case in this domain, which provides an abundance of empirical evidence, is
represented by a group of initiatives conducted by Jamie Oliver. First, these programmes
highlight the importance of the commitment of the whole society, and policy-makers above all,
to the improvement of school meals. Second, it points out that a rather significant budget is
needed to achieve some meaningful change of children’s diet in schools. Third, efforts and
actions need to be localized, but centrally planned. Lastly, materials must be interactive and
aimed at all target groups. Failing to meet any of the listed conditions would quite probably
lead to unsatisfactory results. Examples of such initiatives are presented in Table 7.

46 | P a g e

Strength2Food

D10.7 – Educational Resources for Schools

Table 7. Benchmarking analysis of UK programmes on healthy school meals.
Name of
the
initiative
Jamie
Oliver
Kitchen
Garden

Target
audience
- children
– - schools
- authorities
- parents

Children’s
Food Trust

Food
Life

- schools

for - Schools,
nurseries
- hospitals
care homes

Lidl – The - schools
Health
- children
Factor
- teachers

“Kellogg”
- children
Breakfast
Clubs
Schools to - children
market
- schools

School
Food
Matters

- teachers
- parents

Materials used

- asking parents to write
letters
- workshops for children
- trainings for cooks
- raising salaries for cooks
- developed standards for
school meals
- monitor sugary and salty
food marketing
School Award
The programme gives
pupils and parents access
to practical skills that
afford them greater control
over their current and
future diets

Results

Grades in science raised 8%
Grades in languages increased 6%
Sick leave decreased 15%

Policies on healthier diet and advertising at national
level.
Resource centre on standards available at
https://www.sustainweb.org/childrensfoodcampaig
n/
Schools participating in FFL have increased fruit
and vegetable consumption by children at school
and at home (A 28% increase in reported 5-a-day
consumption by pupils and 45% of parents reported
eating more fruit and vegetables as a family). This
initiative reduces the problem of the most
vulnerable children not taking up their healthy
school meal entitlement, helping 'close the gap' for
disadvantaged children in terms of their health and
academic attainment.
Food for Life Catering Mark Gold menus have up
to 47% lower climate impact than standard school
menus.

- double decker bus
Promotes healthy eating education for children
- cartoon
- education sessions
- children prepare their
smoothie
- exercising with a trainer
- donate free breakfast to 15 million of donated breakfasts
children living in poverty
- visits to farms and Raised over £2,000 for schools in 2015
markets
- cooking demonstrations
- marketing workshops
- petitions
Advocate for better eating in schools
- awareness raising events

When it comes to the situation in Serbia it is encouraging that many actions have already been
implemented and that all stakeholders showed their readiness to support and participate. The
most prominent target groups are again schools (principals and teachers), parents, children,
cooks, health institutions and companies. Moreover, with regard to the materials, previous
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programmes have demonstrated that all stakeholders need to be practically involved in the
initiative, e.g.:
-

parents to advocate healthier meals publicly and to be involved in the preparation of
school menus;
children to grow school gardens, prepare their meals and participate in the competitions
which call for activities on healthy eating;
teachers to get trainings through workshops, prepare food with kids in some situations
and organize various events for the popularization of healthy meals;
cooks need to be consulted in the preparation of menus and provided with relevant
trainings and materials (recipes, kitchen equipment, etc.).

Numerous schools in Serbia have already acknowledged the necessity of the majority of these
activities. When asked for examples of good practices (Strength2Food survey within task 9.1.1),
schools listed a variety of the answers, as summarised in Table 8.
Table 8. Good practices on healthier meals in Serbian elementary schools.
Good practice

No. of answers which
listed the particular good
practice

Education on a healthy diet – within classes or on specific lectures
(conducted by teachers, experts, institutes, etc.)

143

Organization of events (e.g. fairs) and celebration of certain days (Day
of healthy food, Apple day, etc.)

101

Provision of certain sorts of food (mostly fruit and dairy products, but
also whole wheat pastries) with meals in schools
Ban of certain food products (e.g. fizzy drinks, snacks, sweets, etc.)
Adjustments to menus according to the wishes of children and parents
(menus co-creation with parents and kids)
Nutritionists, paediatric nurses or other experts prepare menus

25
7
20
9

Children prepare food from time to time with their teachers
Many children eat in school canteens which ensures a higher quality diet
for them
Local suppliers/caterers are used which positively influence freshness
and quality of meals
Donors covering parts of the meals’ costs
Schools participate in various regional or national projects (e.g. Honey
breakfast, Let’s grow healthy, etc.) on healthier eating
Promotional material (e.g. flyers, posters, etc.) is distributed

20

Children participate in contests on healthy eating

9

14
13
7
20
10

7.2.2 Documents
In this section, all necessary documents which regulate school meals procurement are displayed.
Therefore, schools can use this part of the website to get acquainted with laws and by-laws in
the field of school meals provision, guidelines on the safe preparation of food, teaching
curriculum and recommendations for its realization, and training of teaching staff.
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The previously mentioned document “9.1.1 Study of the impact of the serving practices on
children’s food intake in Serbia” is also available under the Serbian website Schools menu. It
describes the appealing decoration of school canteens and kitchens at home, based on the
findings of previous studies on this subject. The main recommendations are listed above, in the
section 7.1.1 (Schools) and are available under the Serbian Strength2Food website menu on
Recommendations.
8. CONCLUSIONS
This report provided an overview of the educational material produced, and the ways it can be
valuable to several stakeholders interested in children’s nutrition. An overview of previously
conducted initiatives on the improvement of children’s eating in schools demonstrates that this
is a field which requires multi-faceted and long-term approach. Changes in children’s diet need
to be introduced slowly, over a longer period, to be fully accepted by children. Moreover, food
needs to be served in accordance with children’s expectations, so children need to be sensitised
through various promotional materials and educational activities before any programme about
healthy eating aims at changing their eating behaviour. To achieve lasting results, it is very
important to include all stakeholders: children, cooks, schools, parents, policy-makers, media
and NGOs to change children's eating habits. Children need to understand the whole process of
growing, processing and serving food and the importance of balanced nutrition. Many
programmes showed good results with children who experienced school gardens or went to
farms to see how vegetables and fruits grow. Moreover, decoration of dining rooms in schools
should be attractive and colourful.
Based on these considerations, we developed the educational materials presented here to
complement and improve the initiatives listed below:
1. Materials created within the Project targeted to teachers, schools, children and parents,
which educate them on healthier children’s eating, can complement the materials
already used by other initiatives (such as the 10-year programme “School promotes
healthy food” that has been successfully implemented in the municipality of Subotica;
more
detailed
description
can
be
found
at:
https://hcjz.hr/index.php/hcjz/article/download/203/212).
2. Some schools reported very good experiences with cooks, where 80% of their children
eat in the school canteen (established within WP6), while additional instructions on this
subject (including demonstration videos for the preparation of specific meals) can be
found in our website.
3. Advice on affordable redecoration on school canteens (WP6) and home dining rooms
(task 8.2), to be more appealing to children, is also provided for schools in our resource
centre. In addition, educational materials created by the Strength2Food team are aimed
to be used by children during their usual daily routines – including both their school
(posters, flyers) and home (paper ruler, stickers) activities.
4. Some schools reported very good experiences with their local caterers and suppliers
(which is addressed also within 9.5.1 and WP6) and some recommendations on the
establishment of these beneficial community networks are listed in Documents and
Initiatives sub-menus of the website.
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All listed materials are expected to be supplemented and improved with other materials and
analyses which are already completed on the Strength2Food project, while they are particularly
useful to be used as supplements for activities within task 9.1.
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APPENDICES

Appendix 1
Recommendations in Serbian
Appendix 2
Power point presentations for teachers
Atmosphere during meals English version
Atmosphere during meals Serbian version
Meal size and content English version
Meal size and content Serbian version
Liquid intake English version
Liquid intake Serbian version

Appendix 3
Information Sheets presentation prepared by Madegus, Barilla, and the University of
Parma.
Information sheets presentation addressed to teachers of primary school children.
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Information sheets presentation addressed to teachers of primary school children.

Serbian versions of these information sheets are available at:
https://www.strength2food.rs/nastavnici/dokumenta
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Appendix 4
Power Point presentations for parents
Healthy food preparation English version
Healthy food preparation Serbian version
Smart shopping English version
Smart shopping Serbian version
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The Strength2Food project in a nutshell
Strength2Food is a five-year, €6.9 million project to improve the effectiveness of EU food
quality schemes (FQS), public sector food procurement (PSFP) and to stimulate Short
Food Supply Chains (SFSC) through research, innovation and demonstration activities.
The 30-partner consortium representing 11 EU and four non-EU countries combines
academic, communication, SMEs and stakeholder organisations to ensure a multi-actor
approach. It will undertake case study-based quantitative research to measure economic,
environmental and social impacts of FQS, PSFP and SFSC. The impact of PSFP policies on
nutrition in school meals will also be assessed. Primary research will be complemented
by econometric analysis of existing datasets to determine impacts of FQS and SFSC
participation on farm performance, as well as understand price transmission and trade
patterns. Consumer knowledge, confidence in, valuation and use of FQS labels and
products will be assessed via survey, ethnographic and virtual supermarket-based
research. Lessons from the research will be applied and verified in 6 pilot initiatives which
bring together academic and non-academic partners. Impact will be maximised through a
knowledge exchange platform, hybrid forums, educational resources and a Massive Open
Online Course.
www.strength2food.eu
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