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Abstract

The constant and rapid changes that mark the contemporary world require adequate, and compatible with our
own critiques against positivism, social practices from the universities. In this sense, the university has sought
to establish partnerships and collective actions with the community and develop more direct research and in-
tervention projects, especially with schools, to contribute to the improvement of the teaching-learning process.
Thus, this research aims to evaluate educational research projects developed in Argentina, identifying which
impacts they have on teachers’training and practice as well as the difficulties to implement the proposal.
Key words: assessment, projects, research, science, teacher training.

Introduction

Traditionally, the role of the university has always been associated with the production and dis-
semination of scientific and technological knowledge, aiming at social transformation. However, the
constant and rapid historical, social, political and economic transformations of the last decades, have
affected the identity of the universities, and required changes in order to adapt to a different reality.
In this sense, and to establish a more direct relationship with the community, especially with the
schools, universities, through partnerships and joint actions, are implementing projects for research
and educational intervention in order to fulfil their role as agents of social transformation.

The option for the schools, as a space to articulate and narrow the relationship between the
university and the community, could perhaps have been taken because they are a privileged space
for debate, discussion, exchange of experiences, dialogue between various areas of knowledge, a
multiple space of observation, analysis and reflection. Thus, the University possessing the knowledge
of the schools’ reality can integrate theory and practice and (re) organize its work plans in order to
meet the demands of school and society.

Whereas the current world passes by large and complex transformations and scientific and tech-
nological development, science education assumes a prominent place in the educational system. As
part of this education, the school must provide students with the training and skills for their day-to-
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day problem solving, which requires changes in the school and in the teacher training, incorporating
critical reflection on the role that Superior Education plays in relation to society.

Accordingly, since 2002, the Universidad Nacional del Litoral (UNL), located in Santa Fé,
Argentina, has been conducting research projects that address the problem of continuous training
for teachers of middle education. In general, the projects sought to create spaces for joint operation
between researchers and teachers at UNL and Teacher Training Institutes (TTIs) in order to identify
the major dimensions of analysis involved in designing, developing, implementing and evaluating
teaching sequences of mathematics, chemistry and languages. The university has a group of educa-
tion research professors, thus, the partnership with schools has appointed a reality hitherto unknown
within the University.

Therefore, after 10 years, a review of the research projects in partnership with schools, devel-
oped by the UNL is necessary, based on the groups that compose them, under the vision of an agent
external to the process, aiming to identify the impacts on the teachers’ training, on their pedagogical
practice, the difficulties they faced, and other aspects, which are of great importance in order to as-
sess the project and justify further research about teacher education.

This project was developed during the postdoctoral period of the Brazilian researcher conducted
in Argentina, at the Universidad Nacional del Litoral (UNL), of Santa Fé.

Theoretical Framework

Through science productions of knowledge are created in certain cultures. Historically, there is
a gap in the understanding of science in different social groups. For a group, science is constituted
by a set of complexity, theories and laws as the task of scientists and they seek to specialize and
hold back scientific knowledge, the other group rejects science. For Ward and Roden (2010) this has
had two undesirable consequences: first, the rejection of science and the activities related to it and
secondly the abuses that have been created between these two groups of society. Unfortunately, the
educational system has allowed many people to reject science because science one learns in school
most often is presented in a decontextualized manner, as a systematic result of scientific work, this
conception has led to undesirable outcomes and needs to be resignified.

The scientific and technological advances in quotidian reality requires changes in science
education as schooling process, regarding what, how, and why to teach science? This is needed to
break the fragmentation of the basic curriculum content and to progress in scientific and techno-
logical perspective, pointing to more active understanding and participation of the students so that
they may realize the relationship and the importance of school knowledge with the one required in
everyday life.

The scientific knowledge seen in a traditional and fragmented form has been questioned with
the advent of science and technology, which is not always accepted with serenity by teachers who
often consider that their disciplinary knowledge is being threatened. However, the discussion about
Scientific and Technological Literacy (STL) is a response to the classic science teaching crisis devel-
oped in most schools, which has not promoted the meaningful learning of the students. According to
Giordan (1989) “We cannot longer continue imposing curricula overloaded with content sometimes
incoherent and often irrelevant regarding to current necessities” (p. 29).

However, for Fourez (1997) scientific literacy is necessary for the promotion of human dignity
in developing societies.

A scientific and technological literacy (STL) is required for insertion in contemporary society. It is
almost unanimously stated that, without acquiring some familiarity with science and technology,
it is idle to pretend to have a place in today’s world [...] (p. 18)

There is a widespread recognition that science and its disciplines are of fundamental importance
for the social, scientific and economic development of the country. However, “train scientists” is not
the only goal of science education in schools, “science and technology are essential to our quality
of life, and are central to our history and culture” (Ward, quoted in Science and Technology Com-
mittee, 2002, p. 1).
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According to Ward and Roden (2010) an educational system must address two closely related
needs: those of the individual and those of society. Therefore, it is necessary that educational
systems produce “researchers of tomorrow”, but they must also “form balanced adults, scientifi-
cally informed, who would be adaptable, possessing a variety of skills, and specific and generic
capabilities which enable them to face the many and varied opportunities that arise at any stage
of life” (p. 15).

In this sense, the important role of science education as a conducive discipline to provide
discussions, exchange of ideas and experiences among students, providing opportunities for the de-
velopment of cognitive, affective and social skills are highlighted. We also consider that the planned
curriculum content to be taught in school enables teachers to develop science education solid and
systematically relating them to social, scientific and technological problems.

Changes in science teaching in elementary education proposed by the National Curriculum
Parameters (1997) reflect the recognition and the need for significant changes in teaching practice
in order to ensure the scientific literacy of the students.

Trying to overcome the fragmented approach of Natural Sciences, various proposals have
suggested working with themes that give context to content and allow an approach of scientific
disciplines in an interrelated way, seeking the interdisciplinarity, possible within the area of Natural
Sciences (Brazil, 1998, p.27)

According to Ward and Rodan (2010 cited in Harlen, 2000)

The Core Curriculum is getting incompatible with science in other areas of education and with
science in real life. Science is one of the core subjects of the National Curriculum that contributes
to the acquisition of basic skills, including thinking skills (p. 21).

The National Curriculum Parameters, documents published by the Ministry of Education and
Sports (Brasil, 1998), in Brazil, propose a set of curriculum guidelines - parameters - grounded in
different conceptions than those which populate the classroom of a large part of the country. These
guidelines should be worked with by teachers of different areas, seeking to improve the quality of
education in Brazil.

The National Curriculum Parameters (1998) set the contents of science teaching through the-
matic issues which “represent an articulated organization of different concepts, procedures, attitudes
and values for each cycle of education (...)” (p. 36). In this document, the contents are organized
and outlined to extend the possibilities of these connections with the student’s reality, establishing
a relationship of the classroom practice with the social context through crosscutting themes and
sequences and different teaching situations, including different places where learning science is
possible (Brazil, 1998).

Such content can be organized in investigation themes and issues, prepared by the teachers in
their teaching plan. With this, it is not proposed to force the apparent integration of content, but to
work knowledge of various natures that manifests itself interrelated in a real way.

[...] The choice of the teachers in organizing their teaching plans, according to working topics and
research problems facilitates the interdisciplinary treatment of Natural Sciences. It is a practice
which in this area is already becoming common and recommended as it allows the organization
of content in a flexible and compatible way with its selection criteria (Brazil, 1998, p. 36).

In an attempt to find the best way to teach and learn, as well as achieve the goals of science
education, teachers select content, program activities, prepare teaching materials and resources, i.e.
they need to make decisions about what to teach and how to teach it. These decisions and strategies
can match the use of didactic sequences, which are a set of activities linked together, planned to
teach content, step by step. Thus, the articulated ordination of the activities is the distinguishing ele-
ment of the methodologies, which must be organized according to the objectives the teacher wants
to achieve (Zabala, 1998).

The term Didactic Sequence appears in the official documents of the National Curriculum
Parameters (1998) as “projects” and “sequenced activities”. The didactic sequences in science teach-
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ing are aimed at teaching certain knowledge about social, transversal issues, new trends in science
education and/or issues considered major/important in the area.

The most current pedagogical trends in science teaching point for valuing the experience of the
students as a choice criterion for research topics and development activities. “[...] To find meaningful
situations in the experience of students, thematize those experiences, integrating several axes and
transversal themes is the sense of the National Curriculum Parameters of Natural Sciences. Therefore,
it is necessary to identify these situations and formulate educational activities for project design or
teaching unit” (Brazil, 1998, p. 117)

In this perspective and based on the innovations aimed for science teaching, teachers must
be prepared to develop proposals that meet the learning needs and the increasingly complex social
context in which the schools are inserted. Thus, strategies should be established in or outside the
classroom so that the students might understand what, how and why they should learn.

It is in this sense, that the UNL has developed research projects in partnership with high schools.
Therefore, the main objective of this work is to identify and assess the impacts of these projects on
the teachers’ training, in their pedagogical practice.

Methodology of Research

This is an evaluative qualitative research, i.e. a research that “involves obtaining descriptive
data obtained from the direct contact between the researcher and the situation studied, emphasizes
the process over the product and cares to portray the participants’ perspective” (Ludke & André,
1986, p. 13). The instruments used for data collection were document analysis and semi-structured
interview. The semi-structured interview asked questions regarding the teachers’ participation in
improvement and research projects; What kind of projects did they participate in; the significance
of these projects for teaching practice; the impacts and importance of these projects for their teach-
ing practice; what had changed in their teaching practice after participating in the projects and
the difficulties to continue applying the proposed projects in the classroom. Three large projects,
which had external funding, implemented by the UNL in secondary schools in Santa Fé, Argen-
tina, were analysed. Five teachers who participated in the projects of educational research were
interviewed.

This survey was developed in two stages: first, we performed an analysis of the project, its
objectives, participants, developed activities and results. In the second phase, we conducted inter-
views with teachers who participated of the projects. The interview consisted of two parts: the first
one on the participants’ identification and the second one on specific issues, such as: participation
in improvement projects; meaning, impact, importance and changes in teaching practice; continuity
and difficulties in implementing the actions of the projects and suggestions. Due to the time of the
project execution, it was not possible to locate all participants.

Results of Research
The Projects: Contextualization

Three projects were analyzed for being considered of greater magnitude, extent and duration.
1. Projects of Scientific and Technological Research - PICT-O - 2005 Education: a shared space
between educational research and teaching practice. Construction of teaching sequences in math-
ematics, chemistry and language to promote the reconciliation of levels (2008-2010); 2. Announce-
ment of funding for university cooperation and scientific research programs (A/7510/2007) - A
shared space between educational research and teaching practices to construct teaching sequences
in experimental and mathematical sciences; 3. Course of action for research and development:
“Programa de I+D Orientado a Problemas Sociales y Productivos” (R & D Program Facing So-
cial and productive Problems) (Convocation call 2010) - Resignifying of Science, Mathematics,
Physics and Chemistry teaching: Impact on the Middle School. With purpose the encourage the
creation and analysis of common spaces between educational research and teaching practices and
promote concrete actions in the classroom that allow changes in teaching strategies in the areas
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of Mathematics, Chemistry and Physics positioning them as a way of understanding the world
around us.

In general, the analyzed projects were developed by the UNL/FBCB in partnership with middle
schools and with the participation of Educational Institutions, principals and teachers of secondary
schools, interested in the problems of science teaching, particularly mathematics, chemistry, Physics
and Arts and the relationship between them.

It is observed that the educational research projects are characterized mainly by the implementa-
tion of pedagogical practices in order to enhance curriculum integration and dialogue between dif-
ferent kinds of knowledge. In this sense, the projects were developed at least twice: the first moment
to organize the activities developed in conjunction with the teachers (planning: selection of content
and learning strategies and assessment), from topics/content that articulated with the day-to-day life
of the students. Another moment was developed in the classroom, directly with the students, aiming
to expand and deepen the knowledge.

Hernandez and Ventura (1998), emphasize that the research projects are a form of articulation
of school knowledge, a way of organizing the activities of teaching and learning, which help creating
strategies for organization of school knowledge in a more flexible and open way and may occur in
different ways: by discipline, activities, interests, topics or work projects.

For the projects implemented by the UNL, among other developed activities we highlight the
construction of implemented teaching sequences in Chemistry, Mathematics and Language, aiming
at the articulation of levels and the improvement of teaching practices, so they can give feedback
to new training projects and update teaching and pedagogical innovation according to the regional
needs.

Schneuwly and Dolz (2004) argue that an approach guided by the use of didactic sequences
contributes effectively to the students’ process of teaching and learning, as this perspective suggests
the progressive development of various activities that collaborate to identify what is already known
by the students, and what still needs to be internalized by them.

Discussion

Three key points can be highlighted, from the research’s analysis:

First, the originality of the projects that promote the development of knowledge and favor the
articulation between middle school and higher education through the development, implementation
and evaluation of didactic sequences aiming to improve educational quality should be highlighted.

The didactic sequences promote the involvement of students in order for them to establish
relationships between the content taught in the classroom and their daily lives. Active participa-
tion of students during activities is essential and the teacher should stimulate and encourage such
participation.

From a constructivist perspective, it is not expected that, through the implementation of didactic
sequences or other methodologies, students discover new knowledge. The main function is, with the
help of the teacher and from the assumptions and prior knowledge, to broaden the students’ knowl-
edge about natural phenomena and make it relate to their way of seeing the world.

Cognitive activities and the development of the student’s potential for life in society are
strengthened when we understand the didactic sequences as dynamic and interactive strategies that
emphasize negotiation of meanings of knowledge, favoring the construction of knowledge from real
or created contexts.

Another point, maybe the most important one, both from the scientific and the academic point
of'view is the amount of publications resulting of the projects, mainly printed material, i.e. two books
“Quimica, Lengua y Matemdtica: Secuencias de Enseiianza para La Articulacion de Niveles”.
2010. Ediciones UNL, Santa Fé, Argentina. ISBN: 978-987-657-470-9. Compiladores: Odetti, H.;
Pacifico A. (PICTO) and “Actividades para la ensefianza en el aula de ciencias: fundamentos
y planificacion”. 2007. Ediciones UNL, Santa Fé, Argentina. ISBN: 978-987-508-888-7. Editor:
José Manuel Dominguez-Castifieiras (AECID), directed to teachers, in which several didactic se-
quences are described as dealing with various contents in order to contribute to the improvement
of the teaching-learning process. Considering what teachers say about the lack of training and lack
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of teaching/learning materials to support the moment of planning their lessons, this production is
expected for and desired by teachers, who take it as a reference to make their lessons more interest-
ing, motivating and arousing the students’ interest.

One last point, no less important than the previous ones is the possibility to promote concrete
actions and articulation in levels, through the construction of spaces for meetings and exchanges
of experiences between researchers and teachers from different educational levels to identify and
select factors that facilitate or prevent that the results in educational research may be transferred to
their teaching practices.

Therefore, the analyzed research projects that are being developed by the UNL, provide condi-
tions in the classroom so that students can “do”, that is, solve problems and reflect on the produced
knowledge thereby establishing significance and meaning for their everyday life.

Thus, one way to promote a better and clearer understanding of content by students in sci-
ence classes is through their signification and the significance of knowledge. According to Nazari
et al (2002), the use of more refined and diversified strategies contributes to renewing education
and a more effective participation of the students, leading them to questioning and improving their
knowledge.

Importance and Impacts of the Projects on Teaching Practice

The interviewed teachers have between 14 to 29 years of experience in teaching and participated
and/or continue participating research/improvement projects offered by the UNL. They stated that
the projects offered by the UNL were very significant for teacher training, so they continue imple-
menting some actions taken by these projects.

The interviews revealed peculiar aspects of the teachers’ trajectory. In the research projects the
constructions/learning are differentiated and indicate the importance to their practice. As demon-
strated by the statements:

“I had the opportunity to participate only in one project and I think that it was a very good expe-
rience that allowed me to join the institutions of non-university superior level and plan together,
get to a respite, implement the proposal, etc.”

[ consider that the three mentioned projects have significant results for my continuing education
intertwining academic knowledge with practice, academic knowledge with teacher practice.”
“In PICTO project, the elected theme was Chemical Reactions and Stoichiometry, a research
project that allowed us to improve the teaching of chemistry. Also to interact with teachers from
different secondary schools ™.

“I am a teacher of mathematics and as such I participated in the development of a teaching
sequence for the area centred on solving math problems with the theme: polynomial function of
the second degree, to implement in middle school courses”.

“Since I do not to work in secondary level, I accompanied a colleague to the course, where I
implemented the proposal observing and recording the lessons of the classroom”.

Regarding the impacts of the projects and their importance to teaching practice, the reports
demonstrate teachers’ satisfaction to participate in the projects and state that these contributed to
their professional development. Especially considering the projects that worked with development,
implementation and evaluation of didactic sequences, for this type of education is very interesting,
it promotes reflection, practice and educational research. As noted in the reports:

“Working through sequences allows us to carry out an educational research and improve teach-
ing practice”.

“Participation in the project impacted on my teaching practice while strengthening strategies of
a teaching sequence s elaboration and the preparation and writing of the conclusions.”

“The impact was positive. We started from the base to generate concrete research proposals
that allowed reflection on teaching practices as well as modification of those who needed to be
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readjusted generating categorical instruments for such a goal. This process is interesting as a
continuous working mode for all educators.”

According to Garcia (1999), professional development must go beyond the conception of mas-
tering techniques and knowledge required for the activity of teaching. Perhaps the most important
change is rooted in the replacement of the idea of teaching as applied science by teaching as a practice
and a deliberate activity, with a clear ethical and political component.

Conforming to Selles and Ferreira (2005), the teachers demand spaces for discussion of their
practice, even if they do not often how to characterize it. Professional development lies in complex-
ity; it goes beyond the field of acquisitions and pedagogical renewal.

As for the changes in the teaching-learning process, the teachers report that major changes have
occurred in the use of new methodologies and approaches of the content.

The importance of using methodologies/strategies/teaching resources is unquestionable and
should occupy a central place in the teaching-learning process. Motivational strategies can be con-
sidered those fleeing traditional procedures (lecture, reading and discussion of texts, questionnaires,
etc.) and classroom routine, highlighting among them didactic sequences, aiming to motivate and
arouse students’ interest in scientific knowledge.

“(...) I believe that the experience goes through teaching practice at any level of education. The
thematic sequence, polynomial functions of the second degree, is not content that I develop in my
chair, but I develop other content such as linear functions, I can say that I have changed the way
1 approach them with the development of the teaching sequence.”

“Participation in the project allowed me to reaffirm that this type of work should be permanent
in the task of every educator.”

In this sense, the use of didactic sequences, the involvement and active participation of students
during activities are essential and the teacher should establish relationships between the content taught
in the classroom and their everyday life, which enriches teaching practice and learning.

According to Castifieiras (2007) the planning and development of didactic sequences consist of
five stages: 1. Determination of the content; 2. Determination of the learning problem; 3. Selection
of objectives and strategies; 4. Sequence of the activities; and 5. Assessment instruments.

Moreover, when proposing the implementation of a sequence, the purposes must always be
presented in a clear manner in order to create conditions for greater interaction between teachers and
students, collaborating to overcome difficulties that may arise during the activities.

One should also focus on the work in pairs or small groups, so that together, students can col-
laborate for mutual construction of knowledge, preparing instruments to record and synthesize, so
as to, posteriorly, assess the changes produced in learning.

The results show that despite the importance and size of the projects, teachers are still struggling
to implement the proposals in the day-to-day of the school:

“The difficulties are that there are no institutional spaces to develop in a systematic way such
projects.”

“My experience of implementing the activities of the proposed project was as observant teacher,
through participant observation, in the third year of a technical high school of the city, and I found
as difficulty the deficiency that students experience working with this methodology of sequences
and troubleshooting wherein each one or each group can advance at their own pace. Regarding
the teachers, it appears as a problem to accompany all groups at once.”

According to Marcelo (2009), in order that the teacher should continue to give appropriate
answers to the students’ right to learn, we must make a greater effort to continue learning, which
requires an increased effort of the teachers in confidence, commitment and motivation.

The challenges and demands on the teacher’s performance, in this case, are large, and it is
necessary to discuss with the students the sequence and the definition of the problem and how to
relate content to their day-to-day life.
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It is consequently of paramount importance that the teacher should encourage the emergence of
situations where the students get investigated or challenged to participate in the teaching- learning
process, and therefore it is necessary to use the various teaching resources, tools and strategies for
their learning (Brazil, 1999).

Finally, respondents suggested new development projects in collaboration with the UNL, such
as the following:

“New trainings in joint projects Middle School/University in the area of chemistry and phys-

i)

ICS.

“Updates and capacitation for the implementation of the new Information and Communication
Technologies (ICT) .

“That they continue opening the doors to teachers of middle schools and Teacher Training Insti-
tutes, since they generate very rich experiences for everyone.”

“To continue developing in a joint manner (and in a sustained and systematic way) this type of
projects.” (...)

The development of improvement/research projects is of paramount importance for the im-
provement of vocational training and consequently the quality of the teaching-learning process. Such
projects are based on the daily work of the educators, favoring the perception of the everyday life of
this practice, diversifying the readings and the perspectives, promoting processes of awareness and
educational change. However, it is noteworthy that the training group, through projects, is not the
only way to awake awareness in the educator, but is a means for this to occur in a systematic way.

Conclusions

In front of the results obtained by the analysis of the research projects and the interviews with
their participants, we can say that the UNL, along with the group of teachers-researchers, is fulfill-
ing its social role, regarding educational, scientific and technological development. Nevertheless,
universities, not only in Argentina, but especially in Latin American countries are being affected
by the economic, social and political development, which has required universities to change and
created the need to fit in a new context imposed by this reality.

In general, the positive impacts and the contribution of the UNL through investigative proj-
ects in education were analysed. The results indicate the production of knowledge and improved
practice of science education and consequently its learning. The projects enabled the creation of a
printed and digital material, as well as a vast scientific production, publications of books, articles
in refereed journals and presentation at conferences. However, it is necessary to advance beyond
emergency, methodological and content actions, proposing projects that go beyond the scientific
and technological training, but also aimed at citizenship education, attentive to diversity, respect
and individual needs.

Thus, reflecting and evaluating the performance of the university for at least the last 10 years,
demonstrates the commitment with social and educational issues and the need to continue design-
ing investigative actions in favor of improving education in Argentina. This should happen through
partnerships at all levels and areas of knowledge, such as the partnership with the State university
of Southwest Bahia (UESB), in Brazil, through the International Cooperation Programme - CAPES
(Brazil) and SPU (Argentina), aimed at resignifying science and mathematics education in the in-
volved countries, by believing in the influence and interference of science and technology in social
and educational problems.

It is noteworthy that the results presented here, as the title indicates, are the viewpoint of a
Brazilian, it is a possible interpretation, based on the analysis of the projects and interviews with
teachers who participated in the projects, who, however, could not all be located, because of the
passage of time and events. So it is the result of my stance and my analysis. It is a possible way of
reading the situation experienced by teachers and researchers from the UNL.
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