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Abstract 
The OSMOSIS project, a collaboration between High School and University, involved teachers and 
students from the Scientific Culture Course of the High School Jaime de Sant Ángel (Redovan, 
Alicante, Spain) and Food Quality and Safety Research Group of Universidad Miguel Hernández. This 
project consisted in building and implementing innovative knowledge for Secondary Education 
(Horizon 2014-Schools and Horizon 2015-K12). The aim of this project was to improve the knowledge 
of high school students in terms of food labeling. The project was designed for 15-18 years old 
students. The project combined knowledge from food quality, geography, economics, biology, 
mathematics and language.  

The activity was organized in 6 blocks of activities:  

1 working plan design by the University and High School teams;  
2 presentation of the working plan to students;  
3 initial questionnaire to students based in order to know their degree of knowledge about fruit-

based drink labeling; 
4 students visit to the local supermarket to observe the shelf of the above-mentioned products;  
5 label evaluation of the photographed products;  
6 final questionnaire to students with the same content as the initial one; and,  
7 data processing, correction and revision in order to evaluate students’ achievements.  

One of the most important findings was the evaluation of students’ awareness on food labeling. 
Consequently, the students developed a service-learning project which can have a positive impact on 
the personal, social, cognitive, and academic development of adolescents. This project is presented 
as an example of interdisciplinary collaborative project among University, High School and Society. 
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1 INTRODUCTION  
Food labelling, especially fruit drinks for teenagers, can give information to avoid health risks and 
make good decisions in our diet. Prevention efforts in terms of nutrition education programs should be 
started as soon as possible for reaching positive nutrition behavior to become a permanent part of 
lifestyle habits. In order to improve the labeling knowledge, students and teacher’s motivation must be 
focused a real-world experience about the topic. Therefore, projects involving several fields (economy, 
geography, math’s, technology) are very essential to improve student stimulation in academic and 
scientific activities. In addition, if scientific dissemination and service-learning is included, the project 
can improve the positive impact on the personal, social, cognitive, and academic development of 
teenagers and society. 

Taking all above mentioned into account, a combination among University, Industry, High School and 
Society was possible by a learning-by-doing Osmosis Project about food labelling. Not only were the 
students able to learn the importance of reading juice and nectar labels but also the neediness of 
basic knowledge of chemistry, biology, mathematics, language and so on in order to develop this kind 
of activities.  

Proceedings of EDULEARN19 Conference 
1st-3rd July 2019, Palma, Mallorca, Spain

ISBN: 978-84-09-12031-4
1891



2 METHODOLOGY 
OSMOSIS project involved students between 15-18 years old and teachers from the Science 
Department of the Sant-Jaime High School from Redovan (Alicante, Spain). Besides, Food Science 
and Technology experts from Agro-Food Food Technology Department of Miguel Hernández 
University (UMH) and local supermarkets were also involved in this project. All members participated 
in a collaborative and constructive project whose objective was not only to motivate high school 
students to discover the real reason of studying language, math’s, economics, etc., but also to create 
a society which learn to think critically and learn how to use labels to make healthier dietary choices. 

2.1 Project design and its presentation to students 
This session (1) consisted of the project development in which university, high school and local 
supermarket staff got together to design and schedule activities with impact in students perception and 
assimilation if the project idea.  

Consequently, university members presented the project to the students in Sant-Jaime High School 
trying to motivate them to have a full participation in all sessions. 

2.2 Students visit to Miguel Hernández University 
During session 2, and before the training have started, the high school students visited UMH facilities 
and they were asked to answer to the initial questionnaire which include the questions showed in 
Table 1 of this paper. The questionnaire included aspects about fruit-based beverages labeling and 
was proposed to check the student’s preliminary knowledge and at the end of training to compare 
them with the achieved knowledge during OSMOSIS activities. 

Once, the questionnaire was finish they participated in a university tour where were able to see: 

• Atomic-absorption and emission spectrometer to determine the minerals elements of the 
products. 

• Gas-chromatography with Flame Ionization Detector to determine food fatty acids. 
• Gas-chromatography with Mass Spectrometry to detect volatile compounds and the stage of 

product shelf life. 

• Kjeldahl Digestor to measure the protein content. 
• Soxhlet equipment to measure fat content. 

• High Performance Liquid Chromatograph to detect the sugars and organic acids. 
• A juice factory which belongs to the university. 

2.3 Students visit to the local supermarket 
This session (3) consisted of the students visit to Consum and Mercadona supermarkets and the aim 
of this activity was to observe the shelf of the fruit-based beverages and photograph all sides of 
beverage labels. Finally, students were asked to use the Power Point presentation program, to 
prepare all the label sides of one product in one slide and to code them as Label 1, Label 2, Label 3, 
and so on. Later, this label was printed and studied in the training activities. 

2.4 Students training in Sant-Jaime High School 
This section consisted in 3 sessions in which students worked with the above-mentioned labels 
(Fig.1), a questionnaire table bout what they should look for and many beverage and food additives 
standards in order to assure the labels messages legality. The questions were about: ingredients list, 
nutrition data table, nutritional and healthy claims, additives and all the information that can be found 
on the fruit-based beverages labels. 
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Figure 1. Fruit-based labeling analyze using the current legislation 

Students were trained by using the following labeling standards: 

• Royal Decrees such as:  
o “Real Decreto 781/2013, de 11 de octubre” laying down rules concerning the preparation, 

composition, labeling, presentation and advertising of fruit juices and other similar products 
intended for human consumption;  

o “Real Decreto 1044/1987, de 31 de julio” which regulates the production of grape juices in 
harmony with Community regulations;  

o “Real Decreto 1801/2008, de 3 de noviembre”, laying down rules concerning the nominal 
quantities for packaged products and the control of their actual content;  

o “Real Decreto 650/2011, de 9 de mayo” which approves the technical-sanitary regulations 
regarding soft drinks. 

• Regulation (EC) No 1924/2006 of the European Parliament and of the Council of 20 December 
2006 on nutrition and health claims made on foods. 

• Regulation (EC) No 1333/2008 of the European Parliament and of the Council of 16 December 
2008 on food additives. 

Therefore, during the training sessions students were able to learn everything about fruit-based 
beverages labeling and they were prepared for the next activity. 

2.5 Students final project 
During this activity students were asked to prepare 3 posters which include a creative description of 3 
different fruit-based beverage labels to inform consumers about healthy habits and how to read a 
product label. These posters were prepared to be presented to whole High School which include 
students, professors, administrative and parents. 

2.6 Final questionnaire and data processing 
These sections consist of presenting to the students the same questionnaire they received at the 
beginning of the projects and ask them to answer again. Initial and final answers were processed in an 
Excel spreadsheet to be finally compared. 
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3 RESULTS 
Students from 4th degree of ESO (Obligatory Secondary School) from the Scientific Culture Course of 
Sant-Jaime High-School and their teacher participated in an OSMOSIS project in collaboration with 
university and local supermarkets. Table 1 presents the link between high school disciplines and the 
activities carried out within this program. 

Table 1. Main activities of the project and potential connection with disciplines of high school courses 

 Chemistry Biology Geography Math’s Technology Economy Language Social 
sciences 

EU and Spanish 
regulations use  x x   x x x 

Food labelling x x x x x x x x 
Local 
supermarket 
visit 

x   x x x x x 

Posters 
presentation x x x x x  x x 

Results 
calculation x   x x    

Final report x x   x  x x 

3.1 Visit to UMH facilities 
During this visit students learnt how the information found in the food products labels is developed or 
how can be detected food adulteration or nonconformities between the label, legislation and product. 
They observed different equipments used to identify and quantify products nutrients such as: proteins, 
fat, sugars, vitamins, minerals, etc. 

3.2 Visit to local supermarket 
The local supermarkets visit and the meeting with the managers of this places help the students to 
assess the shelfs and to understand how the products are organized.  

3.3 EU and Spanish labelling regulation 
By studying label standards, students were able to learn that food commercialization and labelling are 
regulated by both Union Europe and Spain. They observed that producer must fulfil all the 
requirements established by different Institutions when they label the product. Mathematics exercise 
were done in order to calculates the food references intakes presented on the nutrition facts tables. 

3.4 Posters preparation and presentation 
The preparation and presentation of the posters with regard to the fruit-based beverages contributes 
to learnt knowledge assimilation and to student’s satisfaction which can motivate them to keep 
involving in new projects and to study the basic high school disciplines efficiently. In addition, the 
presentation of their project to the institutions members contribute to a service-learning with impact on 
the personal, social, cognitive and academic students skill. 

3.5 Knowledge assimilation 
To can evaluate the success of the activity an evaluation of the initial and final knowledges was 
evaluated. Table 2 shows the questions which composed the questionnaire while Table 3 shows the 
results obtained by students before and after training. The number 0 it refers to the unsuccess of the 
student to answer to the question while the opposite happens with the number 1. 
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Table 2. Initial and final questionnaire 

Code Questions 
1 The first ingredient indicated in the ingredients list is the majority, the minority or has 

nothing to do with the amount of the product? 
2 What are the differences between a juice and a nectar? 
3 What is a healthy claim? 
4 What is a nutritional statement? 
5 What is the nutrition facts table? 
6 If the list of ingredients says water, orange concentrate, sugar, citric acid and Vitamin E. 

What is it? (4 choices) 
7 If the list of ingredients says water, skimmed milk, glucose syrup, orange juice, sugar, citric 

acid and Vitamin E. What is it? (4 choices) 
8 Does a product contain sugars if it says, "No sugar added"? 
9 What do you think the letter "e" just beside the product weight means? (image given) 
10 What are food additives? (4 choices) 
11 Highlight all the ingredients from the given image. 
12 Highlight all the food additives from the given image. 
13 Additives must be listed in the list of ingredients by name or by…? (4 choices) 
14 Are food additives safe? 
15 What the sweeteners are? (4 choices) 
16 Checking the 2 given labels, which of these products do you think is best for your health? 

(image given) 
17 If you drink 100 mL of product A (image given), how many sugars do you intake? 
18 If you drink a 200 mL glass of product A (image given), what is the percentage of the 

recommended intake of vitamin C you consume? 
19 Highlight all the nutritional statements of the following label (image given). 
20 Highlight all the healthy claims of the following label (image given). 

It can be easily observed in Table 3 that in 12 questions from 20 less than 50 % of the students could 
answer, and the rest 8 questions were answered only by 60, 80, 50, 50, 60, 70, 80, 60 % of the 
students. On the contrary the last column of the Table 3 showed the students knowledge improvement 
with the training. There existed 3 questions: 4, 19 and 20 in which none of the student was able to 
answer at the beginning of the project. However, 60 % for question 4 and 50 % for the question 19 
and 20 respectively, were able to answer after the training sessions. Those questions were related to 
nutritional and healthy claims. Although in question 3 about what a heathy claim was there were 20 % 
of the students which answered to the question, for the question 20, when the students were asked to 
highlight the healthy claims on a given label none of them could answer. However, at the end of 
training it can be seen how a high percentage of students learn what the heathy and nutritional claim 
was, and they were able to identify them on the labels. 

Finally, Fig. 2 shows the evolution of the students’ knowledge from the beginning of the project to the 
end of training. As can be observed, more than 50 % of the students were able to answer to all 
questions. Questions like 1, 2, 6, 8, 10, 16 and 17 related to the ingredients distribution on the nutrition 
data list, fruit-based beverages differences, additives code, nutritional claims and nutrition data table 
reading, were answered by the 100 % of the students. 
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Table 3. Students success in answering questions about nutrition facts before and after training. 

Question 
code 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 Success 
(%) 

B A B A B A B A B A B A B A B A B A B A B A 
1 0 1 1 1 0 1 0 1 0 1 0 1 1 1 0 1 0 1 1 1 30 100 
2 0 1 1 1 0 1 1 1 0 1 0 1 0 1 1 1 0 1 0 1 30 100 
3 1 1 0 0 0 1 0 1 0 1 0 0 0 1 0 0 0 1 1 1 20 70 
4 0 1 0 0 0 1 0 0 0 1 0 0 0 1 0 1 0 0 0 1 0 60 
5 0 1 0 1 0 1 1 1 0 0 0 0 0 1 0 1 1 1 0 1 20 80 
6 0 1 1 1 0 1 1 1 0 1 0 1 0 1 0 1 1 1 1 1 40 100 
7 1 1 0 0 0 1 0 1 0 0 0 1 0 1 0 1 0 1 0 1 10 80 
8 1 1 1 1 0 1 1 1 1 1 1 1 0 1 0 1 1 1 0 1 60 100 
9 0 0 0 0 0 1 0 0 0 1 0 0 1 1 0 1 0 0 0 1 10 50 
10 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 80 100 
11 1 1 1 1 1 1 0 0 1 1 1 1 0 1 0 0 0 0 0 0 50 60 
12 1 1 1 1 1 1 0 0 0 0 1 1 0 1 0 1 0 1 1 1 50 80 
13 0 1 1 1 1 1 1 1 0 0 0 0 0 1 1 1 1 1 1 1 60 80 
14 1 1 0 1 0 1 1 1 0 1 1 1 0 0 0 0 1 1 0 1 40 80 
15 0 1 1 1 0 1 0 1 0 1 0 0 1 1 1 1 0 1 1 1 40 90 
16 1 1 1 1 0 1 1 1 0 1 0 1 1 1 1 1 1 1 1 1 70 100 
17 1 1 1 1 0 1 1 1 0 1 1 1 1 1 1 1 1 1 1 1 80 100 
18 1 1 1 1 0 1 1 1 0 1 0 0 1 1 1 1 1 1 1 1 70 90 
19 0 1 0 1 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 0 50 
20 0 1 0 0 0 1 0 1 0 0 0 1 0 0 0 1 0 0 0 0 0 50 

Legend: S=Students; B= Before Training; A=After Training;  

 
Figure 2. Students success before and after training 

Questions

-1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22

Su
cc

es
s 

(%
)

0

10

20

30

40

50

60

70

80

90

100

110

Before training
After training

1896



4 CONCLUSIONS 
Ten students were involved in a collaborative project between High School, University and local 
Supermarkets. The OSMOSIS projects have been designed to create a connection between the 
mentioned members but also to motivate students by connecting basic discipline of High School such 
as mathematics, language, chemistry, biology, economics, etc., with different activities from the real 
life. The objective of this link was to stimulate the interest of the students on basic discipline by 
understanding their real application. The present manuscript demonstrated how much the students 
can increase their knowledge by applying basic discipline in real projects. Besides, students are now 
more aware of products choice when purchasing them by learning how to read the labels which 
contribute to a society with heathy habits. Finally, this kind of STEM projects require time, motivation 
and involvement of all members but mostly university staff and high school members. 
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