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ABSTRACT

This work shows the work of pedagogical study developed within a seminar called
“Nutritional and Dietary Analysis (DIAL Program)” as a part of the theoretical content
of Physiology of Reproduction and Vegetative Functions, a subject of Biology degree
in the University of Extremadura (Spain), with the purpose of contributing to the
learning of the students about the main principles of digestive system and nutrition
through a guided practice. This curriculum development is based on the answers to a
serial of questions from the theoretical contributions of the area, using the nutritional
analysis program DIAL and the nutritional needs of the students as a tool. We believe
that this methodology of model curriculum development, in which a dialogue between
theory and practice was used, it could be an interesting way to improve the academic
performance of the students. Furthermore, it allows the students to think about the
current nutritional problems according the results obtained.

Keywords: curricular development, learning progression, biological knowledge, field
work

INTRODUCTION

The relationship between teacher education and practical work has been a highly considered aspect among teachers
(Boyer and Tiberghien, 1989; Rodrigo, 1993; Garcia Barros, 1998; cited in Rodrigo et al., 1999). The work of research
and inquiry about the practices carried out by teachers and how they can improve, are presented as a clear need in
the current scenario of Science Teaching (Rodrigo et al., 1999). In addition, the field work is beneficial not only for
future teachers but also professionals like an approach to the everyday world.

Furthermore, a change in Everyday Knowledge, Scientific Knowledge is required, mainly to facilitate that
students reach to understand the main concepts and the construction of a School Knowledge. A key elelement to
guide curriculum design must be the gradual development of intellectual, ethical and interpersonal skills that allow
the students to create their own opinion, to make decisions and to act in natural and technological-related
situations. (Amortegui et al., 2010).

Several studies have shown that textbooks for students show a series of weak subject-matters between
educational levels and in which the relevant concepts are blurred (Gomez et al., 2009; Fortus and Krajcik, 2012); the
above-mentioned problem is associated with the fact that in practice the actual application of the curriculum is
carried out by teachers preferably using instructional items (Lockheed, 1993). That is a relevant situation since it
has been found that curriculum coherence is one of the most important predictors of students performance in tests
such as TIMSS (Smith et al., 2005; Fortus and Krajcik, 2012).

The inquiry learning is a teaching-learning methodology, through which the student has to find solutions to a
problem situation from a research process. This methodology focuses on addressing problems and cooperative
work. The inquiry work enhances the work on skills required for a worker in a changing world: A resolute person
who can work in teams and has a critical approach (Mas and Pons, 2015).

It is also a methodology that provides greater ability in scientific and mathematical processes. During the
inquiry process, students work independently and become direct protagonists of their learning, and the teacher is
the provider of resources. According Mestre (1997), the role of the teacher is to motivate and guide the student with
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such a mastery that he feel like the protagonist of his learning and do not perceive it as the result of the direction
of the teacher.

ICT is another tool in the educational environment and it could serve for the construction of knowledge. To
achieve its effective use in schools, a translation of traditional teaching strategies into a virtual platform must be
avoided, since this generally is neither feasible nor helpful. It is necessary to develop new practices with own goals
in order to improve learning, focusing the teaching strategies on the use of ICT and its linkage with the specific
didactics (Rossi et al., 2013; Vogt and Kuhn, 2013a, 2013).

The impact of ICT on the field of education is indicating the emergence of a new pedagogical paradigm in
didactics and technology. The vision and pedagogical thoughts about teaching processes make all the ways to
include multimedia resources in the design and implementation of educational proposals (Forestello, 2013).
According to (Eisner, 2002) education will not have permanent solutions to their problems; we will make neither a
dramatic progress nor definitive findings forever useful. We are linked to temporary resolutions, not permanent
solutions. What works in one case might not in another. What works today may not work tomorrow. We are not
trying to invent the radar or measure the speed of free fall in the void. Our tasks are affected by the context, they
have unpredictable contingencies, answer to local conditions and are made by those who are taught and not only
by those who teach. But the complexity and uncertainty of education are factors which make it stimulating. Always
clinical skills and artistic ability will be required to do something really good.

In a study of assessment carried out by students (Garofalo et al., 2016) the results showed were that students
would be highlighting the importance of generating disciplinary practices in which teaching resources are included
and, perhaps, where students have worked as a theory in other curriculum areas, but they have been forgotten
since they have not been implemented.

A significative quantity of research reveals that, in the area of science, students have multiple points of view on
the same phenomenon, instead of focusing on the explanations of textbooks or those held by experts (Linn, 2002).
This has promoted a tendency to speak of integration of knowledge or concept development, rather than try the
conceptual change or the eradication of the preconceptions in students (Pozo and Gomez-Crespo, 2009).

AIMS

In this paper, we show a proposal for curriculum development based on the use of a field practice, through the
nutrition DIAL program ®, which allows students make their own track of their diet and, base don that, estimate
what nutrients are deficient and what problems may be generated because of them.

DEVELOPMENT

Regarding the language, a development of notions shared by students, teachers and texts was searched, and
gradually introduced, for example, stomach, swallowing, vitamins, toxicity, etc.

The work was carried out taking into account 3 stages of work, in which contextualization, collecting and
systematizing information and analysis of results was performed.

METHODOLOGY

After a first stage in which students are taught the basics about nutrition, several groups of practices are
performed and weekly diet of individuals will be collected using the DIAL program.

This program was carried out by a large group of Teaching and Research of the Faculty of Pharmacy of the
Complutense University of Madrid and the School of Industrial Engineers of Madrid (Cubero et al., 2007).

The DIAL program has been designed to calculate, preset and modify any type of diet in an easy, simple and
quick way. Although it is suitable for professionals, it is also a very versatile program that can be handled by
students. It allows us to know instantly the energy and nutrients contained in the food we eat and easily prepare
any type of diet (Cubero et al., 2007).

Applications for this program, which is based on the tables of nutritional composition of food, are many and
varied, and it is very useful in the daily practice of nutrition and dietetics, not only for professional but also for
those persons wishing to make a healthy and nutritionally balanced diet. It is useful in research in nutritional
epidemiology in education and business.

It has a table of nutritional composition of about 700 dishes, which contains a wide information on the
composition in energy, proteins, lipids, carbohydrates, fiber, minerals, vitamins, cholesterol, fatty acids, amino
acids, etc. (Up to a total of about 140 different components) of the most common foods. The product information
can be located not only through the common name, but also includes an extensive list of local, regional or national
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Figure 1.

denominations, up to a total of about 1800 different names, in addition to the possibility to search by scientific name
and its equivalent in English.

As shown in Figure 1, food tables collect information on the average content of nutrients and other substances
that provide food when consumed; they are the basis to transform food into energy and nutrients (necessary step
to judge a diet ). In order to prepare the DIAL® program, one of the first steps was the creation of a table of food.
This fact was taken into account during the design of the food composition table that was used in this program. So
when the user wants to add a new food to the food composition database, he should be very careful and consider,
at least, the meaning of each of the fields listed in the nutrition tab. Another aspect to consider is that the edible
portion is expressed in grams per gram of whole food (as it is acquired and before any preparation), while the rest
of the information refers to 100 g of food (Cubero et al., 2007).

After data collection, students will have time to analyze the results, to see which nutrients they have an adequate
intake and which they have not. Since that moment, they will do a manuscript and after a presentation arguing
what health problems may appear due to the lack of these concrete nutrients in the individuals. Therefore, the data
obtained will be completed with a review made by the students themselves.

Taking advantage of Internet resources and develop experience and skills in order to find reliable and useful
information on which research could be supported, as well as considering several inherent issues, provide a deeper
knowledge on the subject, resulting in benefits not only for research, but also for work in the classroom (Valeiras,
2010).

RESULTS

An important element is to consider that the introduction of ideas is closely related to the activities carried out
and the work context. A key point of the modeling process is the fact that phenomena are modeled. Therefore,
model is valid if success in explaining a phenomenon in the world.

Although in the first instance it had claimed that there are differences between what teachers think and what
their students think about how the field practices contribute to the teaching and training on future biologists. This
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pedagogical practice allowed that, somehow, teachers and students found out some meeting points, because the
students themselves should teach the rest of companions parts of matter that others did not know.

Therefore, It is very important to encourage meditation processes that allow future biology teachers to build
their didactic knowledge of biological content, from the appropriation of field practices as a strategy in teaching
biology. Such reflection can be framed within biological pedagogical or didactic and disciplinary components of
professional training programs, and also from adaptation component, allowing students to recognize that their
experience is fundamental to their future teaching work. It is clear that this reflection could be cross at least during
the basis cycle from the environment of pedagogy in these semesters.

In addition, the interest of students, the use of tutoring and academic results are significantly enriched by this
methodology. You could even extend such work, if the level of the students is appropriate, by carrying out a
statistical study to see if the intake of certain nutrients among various groups of the class is significantly different
depending on several factors (height, weight, etc.).

Inside the Curricular Project Degree in Biology, it is very important to create spaces in which future
professionals approach the field practices design, enabling them to further their learning processes in terms of
teaching biology in the context of Biologist Professional Knowledge; activities such as workshops, guides and
asking questions in field guides encourage meditation on that knowledge, which may lead positively in the design
of a practice field. Similarly, these approaches can be extended to any initial training program for biology teachers
in several contexts, it should even consider in teacher training in science.
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