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Abstract 
Social Responsibility (SR) is a transversal competence for undergraduates and graduates that has 
been addressed insufficiently and irregularly in the curricula in most of the Degrees and Masters. 
Likewise, research teams must put into practice this competence and reflect about their SR. The 
Gluten Analysis Laboratory (LAG) works in the detection of gluten in foods and the assessment of 
nutritional status and dietary balance of celiac population.  

The LAG incorporated a new working line about Nutritional Education that aims to increase the 
knowledge about the disorder, as well as educate not only celiac people but also general society in the 
field of balanced and sustainable feeding. 

As a result of this line of work, and keeping celiac and gluten as a common thread, the LAG has 
designed material for two target populations: families with children and schools. For the elaboration of 
this material, students developing their Final Master Dissertation (FMD) joined the team in order to 
work this competence during their training.  

Here we describe the school-oriented material: an Inquiry-oriented Teaching Learning Sequence 
(TLS) about celiac and gluten for children from the last years of Primary Education. This TLS consists 
of a notebook for the teacher, a notebook for the student, and various laboratory and audiovisual tools 
for the activities. The material has been designed to be carried out during a school day (3h), in a 
classroom with audiovisual resources and access to nearby running water. 

The TLS begins with a brief interactive talk. Key questions determine the children's prior knowledge 
and first doubts about what gluten is, where it is, and what happens to the celiac person are clarified. 
Afterwards, students work in groups, in the following four workshops, answering some questions in 
their respective notebooks. In this way, students learn by themselves, handling the materials and 
carrying out meaningful learning: 

1 Making doughs. They must make three different doughs, only one of them being a gluten-
containing dough, describing their differences and washing them under a stream of running 
water to see an elastic gluten residue.  

2 Sensory analysis. They compare a regular product with gluten and its gluten-free counterpart, 
reflecting on the technological function of this protein.  

3 Food labelling. They learn to identify gluten-free sure products. They also reflect on the 
presence of gluten in other commonly used products, as well as on cross contamination. 

4 Gluten detection. The qualitative detection of gluten by means of immunochromatographic strips 
is proposed, where gluten causes the appearance of a colour mark on the column. 

The results of the pilot implementation in two schools of Vitoria-Gasteiz (Spain) have allowed 
improving and adapting the TLS to the needs of the children and the classrooms, resulting in an 
attractive, effective and complete material that can be used in a self-sufficient way by any professional 
on education. 

We believe that enhancing the knowledge and sensitivity of children about celiac would influence in 
the integration and quality of life of this collective. Thus, it is important to make efforts in order to 
spread scientific work to general population. 

Besides, the fact that this project was carried out by students in their FMD is an important added 
value, as it allows students to embrace the concept of professional ethics and responsibility. 
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1 INTRODUCTION  
The Laboratory for the Analysis of Gluten (LAG) team is composed of seven lecturers from the 
University of the Basque Country (UPV/EHU). This team is highly committed with Sustainability and 
Social Responsibility (SR), and this is evidenced by their participation in several projects aiming to 
implement a plan to include those competences gradually in the teaching plan of the Degree in Human 
Nutrition and Dietetics (HND) [1-5]. In fact, these competences are not sufficiently addressed in the 
curricula from most of the Degrees and Masters. As transversal competences, they should be 
addressed through the whole plan, including Final Dissertation. This latter allows students to be 
involved in real problems they are expected to solve, related to their profession. 

On the other hand, besides gluten detection, the LAG has a line of work devoted to Nutritional 
Education, focused on Gluten-Free Diet (GFD) and Celiac Disease (CD). CD is considered the most 
frequent chronic intestinal disease in Europe, with a prevalence of 1% of population diagnosed [6-7], 
and its only effective treatment is a strict lifelong GFD. Gluten is a complex mixture of proteins found in 
cereals from the Triticeae family, and are responsible for the rheological characteristics of dough [8]. 
Even if the treatment seems to be easy, going gluten-free has a deep impact in habits and it is 
associated to social loss [9-12]. In fact, celiac adolescents described a difficulty to have confidence in 
other people because often those people did not know, did not understand, or did not care enough 
about their dietary needs [9], and usually feel depressed and anxious [10]. This happens due to the 
lack of awareness and, consequently, empathy in people surrounding them. 

This line of work has the purpose of enhancing celiac people´s quality of life by means of training in 
nutrition and food safety concepts. In the case of children, this training has special interest, as celiac 
children face important difficulties not only in their diet management, but also in their social 
development. Consequently, it is essential to teach what CD is, what gluten is, where it is and how to 
deal with a GFD, not only to celiac children, but also to their families and to non-celiac children. 
Considering all, we developed some innovative learning material and activities to impact in both: 
families and schoolchildren, with the collaboration of several students facing their Final Dissertations 
to address SR competence. 

In the case of school materials, some studies had reported the importance of lessons that have real 
applications and impact in everyday life [13]. Teachers in schools use different methodologies for such 
experiences, such as inquiry-oriented Teaching Learning Sequences (TLS), which had demonstrated 
to be effective for connecting and recruiting students in the STEM fields [14]. It consists of strategies 
that teachers use to engage and guide students through scientific investigations. “Science as inquiry”, 
deals with student questions, observations, measurement, experimental design, logical reasoning 
based on evidence, and communicating results, and leads students to acquire scientific skills [15].  

Here we present the Inquiry-oriented TLS about Gluten and Celiac Disease for students of Primary 
Education, designed by the LAG and collaborators.  

2 METHODOLOGY 
The designing process started with the multidisciplinary collaboration of 3 students developing their 
FDD from HND and Education Degrees. They designed, with the supervision of their directors and in 
collaboration with professional schoolteachers, some workshops to be carried out in the laboratories of 
the Faculty and some slides about gluten and celiac disease to help previous and posterior talks. On 
the one hand, Education profile was important for the adaptation of the contents and workshops to the 
cognitive skills of children from 8 to 11 years old. On the other hand, HND profile was essential 
because of their nutrition and food composition knowledge.  

Food labelling, gluten detection and function, gluten presence in food and other products, gluten-free 
diet and celiac disease were addressed in the TLS and/or in the interactive talks. In addition, 
notebooks for students and teachers were developed. These notebooks had the necessary 
information for teachers to understand the aim of the TLS, and a series of questions to be solved by 
students while they completed the workshops. Besides, some questionnaires for reporting the impact 
of the activity were prepared and they were fulfilled by students and teachers previous and after the 
activity. 

After the pilot experience in the Faculty with 69 students from 6th course of Primary Education, and 
considering the improvement aspects detected, the workshops were adapted to classrooms, in order 
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to reach to more children and to perform the TLS in their usual environment. In this occasion, one 
student from the Degree in Education developed his FDD implementing adapted TLS in schools.  

In this adaptation, some aspects were considered: the size of a normal classroom, the number of 
students in each class, the absence of extensive laboratory material and the time each workshop 
lasts, as it had to fit school´s timetable. Once the workshops were adapted and improved, the LAG´s 
scientifics and the student implemented the TLS in two schools from Vitoria-Gasteiz (Spain), with a 
total of 124 children from 4th and 6th course of Primary Education. During the implementations, 
participants fulfilled pre and post questionnaires and results are being analysed with the help of two 
Master students (Nutrition and Health Master of the UPV/EHU). 

After the implementation, and considering some aspects for improvement and the obtained positive 
results, the notebooks´ format was redesigned by creative designers.   

3 RESULTS 
After the designing process, we achieved a TLS with a series of activities and materials carefully 
selected with the aim of enhancing the knowledge about Celiac Disease and Gluten-Free Diet in 
children of Primary Education, as well as developing scientific skills, team-working and critical thinking. 

The TLS started with an interactive talk about Celiac Disease and Gluten-Free Diet. This talk was 
based on inducing students’ interest by formulating questions that they must debate and think. 
Necessary concepts about gluten, CD and GFD were explained during the talk, promoting students’ 
participation, and it was supported by attractive slides. 

After the talk, the class was divided into several groups, depending on the characteristics of each 
class, in order to efficiently carry out 4 workshops. These workshops addressed essential aspects 
about gluten, its technological properties, its detection and identification in food products, and they are 
described hereafter. Fig.1 shows a classroom ready to start the TLS. 

 
Figure 1. TLS ready to start. 

3.1 Making doughs 
Students were asked to make three different doughs, one of them made of wheat, and the other two 
with gluten-free flours (rice and maize). They had to make the dough with their hands, stretch it out to 
see the differences in elastic properties, and finally, wash them under a water stream. Gluten-
containing dough left a solid residue similar to a gum, while gluten-free doughs were rapidly dissolved 
(Fig. 2).  
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Figure 2. Making doughs workshop´s captures. 

This activity allowed students to understand gluten properties when making doughs for any kind of 
product. They had to describe what happened when they cleaned the dough and what they thought 
the residue was, as well as reflect about its properties. 

3.2 Sensory analysis 
In this workshop, gluten-free and gluten-containing breads were presented. A simple sensory analysis 
was proposed, were students had to use their senses to describe the differences between the 
products, and this way understand the role gluten has in them (Fig. 3). 

 
Figure 3. Sensory analysis of breads. 

Touch: by crushing the crumb, students saw that one of the breads was more elastic than the other, 
and it almost totally recovered its initial form.  

Smell: raw material used for gluten-free breads is not the same as that used for conventional bread. 
The odour is quite different. Students smelt the samples without knowing which bread each smell 
corresponded to, and they were asked to identify conventional bread odour. 

Vision: Students had to observe the external aspect of each bread, especially focusing in the size and 
form of the crumb.  

Taste: Students had to taste the two products, and note down how many times they had to chew them 
before they swallow it. This made them reflect about the pasting capability of gluten, as gluten 
containing crumb is much more elastic and resistant that the other one, which quickly broke into small 
pieces. 

They selected also the preferred bread, in order to take into account the overall sensory properties of 
gluten. 

3.3 Food Labelling 
Students had to observe some food labels and identify rapidly those without gluten. They were asked 
about the meaning of some symbols, and it was clarified which food had a natural presence of gluten 
and which one had other kind of sources, such as additives or cross contamination in industry (Fig. 4). 
Moreover, they were asked to reflect about unpackaged food and their risk to be contaminated or the 
way they have to manipulate food when trying to follow a GFD. 
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Figure 4. Food-label workshop preparation. 

3.4 Gluten detection 
Gluten detection is usually performed by immunochemical methods. Here we proposed a simple 
qualitative analysis with immunochromatographic strips. Laboratory material was provided in order to 
properly homogenize gluten and gluten-free samples (biscuits). Then, gluten was extracted with 
specific buffer and alcoholic solution, and strips (RIDA®QUICK Gliadin, Biopharm, Germany) were 
used to see if gluten was present of absent in the sample. If gluten was present, antibodies adhered to 
the strip recognized some epitopes and induced a coloured reaction that leaded to the appearance of 
a red mark in the strip, besides de blue control mark. If gluten was absent, only blue control mark 
appeared (Fig. 5). 

 
Figure 5. Immunochromatographic strips showing the presence (left) or the absence (right) of gluten. 

When four workshops were finished, a second interactive talk was performed, gathering all the 
concepts learnt along the activity, and trying to make the connections between them, always 
supported by slides. Moreover, during the talk it was proposed to actively think about usual situations 
were celiac people could be at risk or socially excluded because of the presence of risky food.  

In order to measure the impact this intervention had in children, we also designed some 
questionnaires to be fulfilled before and after the activity, trying to assess the baseline knowledge 
about the topic, and the effect of the intervention in the answers of the second questionnaire. 
Questions about gluten, its presence in food and basic aspects about Celiac Disease were included. A 
Diagram summarizing the whole procedure is depicted in Fig. 6. 

 
Figure 6. Diagram of inquiry-oriented TLS about Gluten and Gluten-Free Diet. 
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For a better experience for children and teachers, we also designed students’ and teacher’s 
notebooks. Students’ notebook described the workshops and provided the questions they have to 
respond, giving space for writing each answer down. Teacher´s notebook explained the TLS 
procedure and the basic aspects teachers has to take into account in each workshop. Complementing 
these notebooks, the LAG team has also developed some audiovisual material, available in team´s 
website, very useful for teachers and students’ comprehension, where part of the experiments are 
conducted in the laboratory. The final aim of these notebooks is to serve as instructions for riding the 
experience at school in their own. Nevertheless, it is interesting to supplement this information with the 
audiovisual material and, if necessary, with a little training about celiac disease and gluten, provided 
by the LAG team. An extract of student´s notebooks is shown in Fig. 7. 

 
Figure 7. Extract of student´s notebook. 

Results of the implementation of this TLS were very positive, and reported a noticeable impact on 
children’s knowledge about gluten, CD and GFD [16].  Moreover, teachers and students evaluated 
positively all designed procedures, and they expressed their desire to repeat this experience. 

Additionally, the designing of this TLS resulted in 4 FDD and 2 FMD. Students learned from each 
other and worked actively and collaboratively, giving them the chance to put into practice the SR 
transversal competence. The experience was specially rewarding in the case of multidisciplinary FDD, 
where students complemented each other´s know-how. 

4 CONCLUSIONS 
The activity presented here is a valuable resource for Primary Education professionals. An attractive, 
effective, innovative and updated material made by scientific professionals that helps them to 
introduce Science in an active way to students. Concretely, it addresses CD and gluten properties and 
presence in food. Moreover, it promotes transversal competences in children, like team-working, 
critical thinking, decision-making and debate capacity, providing a better understanding of celiac 
collective´s situation. We are sure this will enhance celiac people´s quality of life, as enhancing 
society´s knowledge of their disorder will influence positively their safety and their social inclusion. 

Currently, the LAG team is working in implementing this TLS in more schools in order to report its 
impact on a large number of students. In addition, some innovative format improvements are planned, 
which will enhance its effectiveness, and would allow reaching to children with learning difficulties. As 
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the aim is to disseminate this material, the TLS will be accessible in LAG´s website for its free use, 
and training sessions will be organized when necessary.  

Finally, the experience has provided a good opportunity to address Social Responsibility competence 
in FDDs and FMDs. Students reflected about the role they play in influencing children´s empathy and 
empowering them with scientific skills. This kind of initiatives are very interesting for transversal 
competences development in higher education students, especially those involving students from 
different disciplines. 
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