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ABSTRACT

Situation of study (SoS) has been reported as an excellent strategy to promote
students’ significant learning. This work intended to demonstrate how a SoS on
health education (“Knowing cancer: a way to life”) can be implemented within the
co-creation (CoC) framework. The study was carried out in a middle school, with
the participation of five groups: students (14-15 years old), teachers, future teachers,
university teacher trainers and health professionals. The 10 activities were carried out
in school and outdoors for five months, undergoing a process of self-reflexive cycle:
“reflecting and planning”, “acting and observing”, and “analyzing and reflecting”.
Transcripts of debates and of students’ and teachers’ texts were subject to content
analysis. This study on a topic of health education demonstrated that the Situation
of Study implemented in a co-creation process was very efficient for students to
develop significant learning.
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SITUACAO DE ESTUDO (SdE) EM EDUCACAO PARA A SAUDE
IMPLEMENTADA EM PROCESSO DE COCRIACAO (CoC)

RESUMO

A situagio de estudo (SoS) tem revelado ser uma estratégia eficiente para
promogio de aprendizagens significativas. Este estudo teve como objeti-
vo demonstrar como uma SdE sobre educacio em saude (“Conhecendo
o cincer: um caminho para a vida”) pode ser implementada no ambito
do processo de cocriagio (CoC). O estudo foi realizado numa escola de
ensino médio, com a participagdo de cinco grupos: alunos (14-15 anos),
professores, futuros professores, formadores universitdrios de professores
e profissionais de saude. As dez atividades foram realizadas na escola e
no exterior em cinco meses, desenvolvendo um processo de ciclo autor-
reflexivo: “refletir e planejar”, “atuar e observar” e “analisar e refletir”. As
transcri¢des dos debates e dos textos dos alunos e professores foram sub-
metidas a anélise de conteudo. Este estudo demonstrou que a Situagio de
Estudo implementada em um processo de cocriagio foi muito eficiente
para os alunos desenvolverem um aprendizado significativo.

PALAVRAS-CHAVE
situagdo de estudo; cocria¢io educacional; educagio em saude; ciclos reflexivos;
pesquisa-agdo.

SITUACION DE ESTUDIO (SAE) EN EDUCACION PARA LA SALUD
IMPLEMENTADA EN EL PROCESO DE CO-CREACION (CoC)

RESUMEN

La situacién de estudio (SAE) es una excelente estrategia para la promocién
de aprendizajes significativos. El objetivo de este trabajo es demostrar cémo
una SAE sobre educacién en salud (“Conociendo el cincer: un camino para
la vida”) puede ser implementada en el dmbito del proceso de co-creacién
(CoC). El estudio fue realizado en una escuela de educacién secundaria, con
la participacién de 5 grupos: estudiantes (14-15 afios), profesores, futuros
profesores, formadores universitarios de profesores y profesionales de salud.
Las diez actividades fueron realizadas en la escuela y en el exterior durante
cinco meses, desarrollando un proceso de ciclo autorreflexivo “reflexionar y
planear”, “actuar y observar”y “analizar y reflexionar”. Las transcripciones
de los debates y los textos de estudiantes y profesores fueron sometidos a
andlisis de contenido. Este estudio demostré que la situacién de estudio fue
muy eficiente para que los estudiantes desarrollen aprendizajes significativos.

PALABRAS CLAVE
situacién de estudio; co-creacién educacional; educacién en salud; ciclos de reflexién;
investigacién activa.
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INTRODUCTION

'The Situation of Study (SoS) is a process of building conceptual significance
through learning science by questioning and searching about a topic of social
relevance identified by students’ experiences in their real world and is conceived,
planned, implemented, and analyzed through participants’ mediation to make
the concepts of science meaningful (Boff, Rosin and Pinto, 2012; Santos, 2007).
This type of participatory action is viewed as an intervention in social reality
(Miranda and Resende, 2006). In general, the SoS process is carried out in four
interconnected stages:

* Identifying a real, socio-environmental, complex situation: students and

teachers discuss and define which specific issues deserve to be addressed;

* Planning the SoS: elaborating of activities and learning tools by the
teachers and other specialized professionals or practitioners in the sit-
uation to be studied. This group seeks to understand the situation and
identify the curriculum topics that can be linked to the SoS. It con-
tributes to the transposition of the envisaged formal curriculum to the
actual classroom curriculum;

*  Implementing the SoS: school classroom activities are carried out weekly
or once every two weeks during at least a 3-month term. Such activities
are followed by assessment meetings including students, teachers, and
other professionals involved in the SoS to analyze the process carried
out, identify the needs for progressing and (re-)planning the SoS, and
thus create reflexive spirals, as initially proposed by Carr and Kemmis
(1988) in action research activities;

* Analyzing and reflecting: after implementing the specific SoS, a final
global evaluation of the process is carried out with students and teachers
to propose and plan a subsequent SoS.

'The SoS process develops within a co-creation framework, in the sense that
students are active participants engaged in interactive relationships with teach-
ers and other professionals to get what they want to learn. The term co-creation
(CoC) has its origins in service marketing and business management (Prahalad
and Ramaswamy, 2000, 2004). It refers to a more participative process in which
customers are considered not only consumers but also actively engaged in interactive
relationships with brands and businesses to create on-demand and made-to-order
products. Thus, that value creation is no longer a process taking place during manu-
facturing, but an activity that customers govern in their consumption context (Alves,
Fernandes and Raposo, 2016; Bharti, Agrawal and Sharma, 2015). The dialogue
between the customer and the organization generates an interactive relationship
that is the opportunity to stimulate the exchange of knowledge in order to solve
issues of mutual interest to meet needs and expectations (Pinar e# al.,2011; Ribeiro,
Tavares and Costa, 2016). This concept of CoC of value has been a matter of recent
literature reviews in the business field (Alves, Fernandes and Raposo, 2016; Bharti,
Agrawal and Sharma, 2015; Campos e al., 2018; Kohler ez a/.,2011; Ramirez and
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Garcia-Pefialvo, 2018; Ribeiro, Tavares and Costa, 2016; Roberts and Darler, 2017;
Voorberg, Bekkers and Tummers, 2015).

This classical business concept of the value of CoC has been recently
introduced and adapted to the education (Dean, Griffin and Kulczynski, 2016;
Pinar ez al., 2011; Ribes-Giner, Perello-Marin and Diaz, 2016; Voorberg, Bekkers
and Tummers, 2015) and health sectors (Boer, Nieboer and Cramm, 2017; Dean,
Griflin and Kulezynski, 2016; Greenhalgh e# a/., 2016; Pinar ez a/., 2011; Ramirez
and Garcia-Pefalvo, 2018; Ribes-Giner, Perello-Marin and Diaz, 2016; Voorberg,
Bekkers and Tummers, 2015; WHO, 2013). In both situations, students (Pinar
et al., 2011) and patients/clients (Boer, Nieboer and Cramm, 2017; Greenhalgh
et al., 2016) are seen as customers in the CoC process. This view goes beyond the
student-centered teaching and learning process (Ribes-Giner, Perello-Marin and
Diaz,2016) or client-centered care (Boer, Nieboer and Cramm, 2017) as students or
patients/clients are active participants from the very beginning of the CoC process
of learning or care, respectively.

Several studies have been looking at CoC approaches in higher education
(Dean, Griffin and Kulczynski, 2016; Pinar 7 al., 2011; Ribes-Giner, Perello-Marin
and Diaz, 2016). Here, students can be seen as customers in two ways, as the tar-
get public for recruitment (Pinar ez a/., 2011) or as active agents of their learning
(Dean, Griffin and Kulczynski, 2016; Ribes-Giner, Perello-Marin and Diaz,2016).
The first perspective is related to the financial difficulties of higher education in-
stitutions competing for the same students and developing marketing services to
attract students (Vesna and Nemanja, 2016). Institutions struggle to understand
and embrace students’ demands; therefore, some institutions have implemented
processes of CoC where students or student associations play the role of customers
in interacting actively with the institution staft for the production of communication
media to attract prospective students (Pinar ez /., 2011).

'The second perspective, which is more relevant to the present study, looks at
students as customers in the CoC process of teaching and learning. Moving from
the traditional teacher-centered teaching approach to the student-centered learning
approach has been a matter of intense research with many pedagogical variations
as described, for example, by Crumly et al. (2014). In the CoC process, students
have a central role in the teaching-learning process, in a “new innovative approach,
which helps modify the current procedures and also provides students of better
opportunities on the labor market powers” (Velasco, 2014 apud Ribes-Giner, Perel-
lo-Marin and Diaz, 2016, p. 73). The main novelty that CoC brings is that students
(as customers) become active agents with an important role right from the initial
phase of the development process (Witell ez /.,2011). Dean, Griffin and Kulczynski
(2016) consider two important areas of students’ active participation in the CoC
process: engagement in learning and student connectedness. Student engagement
in learning “is defined as the extent of involvement in a range of educationally
purposeful in-class and out-of-class activities” (Dean, Grifin and Kulczynski,
2016, p. 327), with students interacting with teachers from the very beginning of
the co-creation process (Witell e# a/.,2011). Student connectedness “is defined as
the extent to which students interact and develop relationships with others (peers,
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faculty members, and administrators) and thereby demonstrate positive feelings of
association and belonging” (Dean, Griffin and Kulczynski, 2016, p. 327).

Nowadays the school role is to contribute to children’s and adolescents’
holistic development (Canoy ez a/., 2007; Carvalho and Berger, 2012; Gordon
et al., 2011; Ismail, Badayai and Kulasingam, 2017; Marmott, 2010), not only to
be a space for the transmission of curriculum contents that may not be linked to
pupils’ reality (Oppermann ez al., 2018), ethnical condition (Donovan, 2017) or
the age of development (Baram-Tsabari and Yarden, 2009). In-school and outdoor
activities should address pupils’daily practices so that new knowledge can promote
not only pupils’ healthy life (Martin e a/., 2016) but also provide adequate social
life conditions for pupils to understand and develop full awareness of their con-
text, their responsibilities and their rights as they learn the curriculum contents
(Brasil, 1998; Kilgour e a/., 2015; Pommier ez al., 2010). In addition, some studies
(Busch, De Leeuw and Schrijvers, 2012; Centeio ez al., 2018; Flay, 2002; Morés
and Silveira, 2013) emphasized the importance of implementing comprehensive
health activities in real-world contexts to achieve the needed meaningful progress
in health promotion. Such activities, when associated with school-based curricula,
may influence better changes in adolescents’ behavior (Flay, 2000). Furthermore,
health education and health promotion must take into consideration how teachers
perceive their mission and understand pupils’holistic development (Jourdan, 2011
Jourdan ef al., 2008; Leite ef al., 2015).

Since education systems vary from country to country, health education
can be seen either as a subject on its own, being a specific component of the
curriculum, or as a transversal theme embedded within all curriculum subjects
(Hubley, Copeman and Woodall, 2013). In the case of Brazil, the document on the
national curricular parameters for the natural sciences of basic education refers to
health as being a transversal issue, related to several natural sciences themes, and
also addressing, as far as possible, economic, political, social, and historical factors
(Brasil, 1997, 1998).

National curricular parameters emphasize the issue of meaningful learning by
saying that “contents must be developed in topics of meaningful work for students,
such as searching on the ways of combating dengue, while the presentation of such
topics out of context is of little value” (Brasil, 1998, p. 46). This is highly relevant
for the “articulation of the teaching-learning process” (‘Thiesen, 2008, p. 597).

Therefore, in the field of health education and health promotion, schools
must develop actions linked to the school curricular contents, through a multidis-
ciplinary activity. The present study analyzes the implementation of the SoS on the
topic “Knowing cancer: a way to life”, which was developed within the perspective

of CoC process.

METHODOLOGY

'The topic “Knowing cancer: a way to life” was developed in the context of a
SoS where conceptual meaning was built through learning science by doing research

(Boff and Del Pino, 2018) in the process of CoC (Dean, Griffin and Kulczynski,
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2016; Ribes-Giner, Perello-Marin and Diaz, 2016). This was a collaborative research
process involving a Brazilian public middle school, a university research center and
the community, which lasted for five months. The educational methodology used is
included in the general theoretical framework of collaborative research, participatory
action research, and critical pedagogy, as discussed by Miskovic and Hoop (2006).

PARTICIPANTS

Five groups of participants were involved in this study. The groups were
named as follows: S for Students; T for Teachers; F for Future teachers; U for Uni-
versity teacher trainers; and H for Health professionals. They had this configuration:

+  S: Students of middle school: 32 students of grade 10 (14-15 years old);

*  T:Teachers of grade-10 middle school: seven teachers of Natural Scienc-

es (Biology, Chemistry, and Physics), Geography, History, Mathematics,
and Portuguese Language;

* F: Future teachers: five Natural Sciences (Biology, Chemistry, and

Physics) university students;

*  U: University teacher trainers: three lecturers of Natural Sciences (Bi-

ology, Chemistry, and Physics);

*  H:Health professionals: three doctors, two nurses, one nutritionist, one

psychologist, and one physiotherapist.

In group S, half of the students were boys and half girls, while in all other
groups the participants were women, except for the three doctors who were men.

To preserve anonymity, participants were addressed fictitious names. The
first letter of each fictitious name matched the group’s category name, for example,
Sofia for a student, Tania for a teacher, Fatima for a future teacher, Uliana for a
university teacher, and Henrique for a health professional.

In addition to these five groups of participants involved in the CoC process,
members of the school community and students’ relatives or friends that had had
cancer participated indirectly in this study, as students interviewed them.

The Ethics Committee of UNIJUI approved the research project (Ref.
2.260.474). All subjects, including students’ parents involved in this work, signed
the Informed Consent.

DESCRIPTION OF THE SITUATION OF STUDY DEVELOPED IN CO-CREATION

As referred to above, the SoS consists of four stages. In the first stage, teachers
(T), future teachers (F), and students (S) discussed several possibilities of developing a
SoS. Working with the cancer issue, on a study named “Knowing cancer: a way to life”
was decided consensually. Students’interaction with teachers from the very beginning
of a decision about the topic to be worked out is a matter of major relevance in the
CoC process (Dean, Griffin and Kulczynski, 2016; Witell e a/.,2011). In the second
stage of SoS, the T, F, U, and H groups identified the curriculum topics that could be
linked to the theme “Knowing cancer: a way to life”. This activity contributed to the
transposition of the envisaged formal curriculum to the actual classroom curriculum.
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'This informed part of the first “reflecting and planning” phase of the spiral of self-re-
flexive cycles in participatory action research (Carr and Kemmis, 1988; Kemmis and

Wilkinson, 2012) runs in three main phases: “reflecting and planning”, “acting and
observing”, and “analyzing and reflecting” (Figure 1).

Reflecting &
Planning

Self-

reflexive
cycle

Analyzing & Acting &
Reflecting Observing

» o«

Figure 1-Spiral of self-reflexive cycles: “reflecting and planning”, “acting and observing” and “analyzing and reflecting”.

After the “reflecting and planning” phase, the S, T, and F groups participated
in “acting and observing” in the classroom and, subsequently T, F; U, and H groups
performed the “analyzing and reflecting” action, with a renewed look at school
practices, and so proceed to the next spiral stage “reflecting and planning” (Figure 1).
This spiral is a dynamic process and, therefore, there was no rigid sequence of steps
to be followed. In addition, there was always a reflection in the planning process
as well as during and after the classroom activities, in collaborative research work,
as discussed by Miskovic and Hoop (2006). T, F, and U groups met weekly for
two hours to analyze the classroom activities carried out in the previous week and
discuss the next school activities. When required, group H (health professionals)
was invited to collaborate with T, F, and U groups to clarify and deeper understand
cancer issues. This self-reflexive cycle corresponds to the SoS third stage, i.e., the
implementation.

Revista Brasileira de Educacédo v.26 260012 2021 7
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The SoS fourth stage consisted of a final global evaluation of the whole
process carried out with S, T, F, and U groups to propose and plan a subsequent
SoS developed in co-creation (see Activity 9 for details).

ACTIVITIES CARRIED OUT IN THE SITUATION
OF STUDY “KNOWING CANCER: A WAY TO LIFE”

This SoS was developed in three steps, the first concerning two activities
(1 and 2), the second, step five activities (3 to 7), and the third step with three
activities (8 to 10), as briefly described below.

Step A: raising the problem

Having decided to study the topic of cancer, raising the problem intended
to make students think more intensely about their knowledge on this topic. S, T,
and F groups carried out the following two activities of this Step A:

*  Activity 1: Survey of students’daily living issues. The students discussed
what they knew about cancer, considering issues such as the meaning/
idea of the term cancer; acquaintance of people who had or had had
cancer, factors that can cause or prevent cancer;

*  Activity 2: Short interview of patients with cancer. S, T, and F groups
prepared a short interview guide and students applied it to those persons
of the school community and students’relatives or friends who had or had
had cancer. The interview guide asked about the interviewees’ profession
or occupation; their lifestyle (smoking, diet, and physical activity); their
age when the disease was diagnosed; the type of oncological treatment
they underwent and how they responded to it; family support during
the treatment process; the health plan they followed for their everyday
life; their idea about the cause of the disease; and what influence the
disease had on their overall life.

Step B: deepening the cancer concept

'The Step B aimed to deepen the understandings about the arguments ex-
pressed by the students and to produce more complex meanings to the concept of
cancer. This step included five activities (3 to 7):

*  Activity 3: Visiting the “Center of High Complexity in Oncology” (Centro

de Alta Complexidade em Oncologia— CACON). All S, T, F,U,and H
groups participated in this activity. They all met at the CACON center for
4 hours. Local health professionals (doctors, nutritionists, pharmacists, and
nurses) explained and discussed with the students scientific, technical and
human aspects of the institution, specifically: forms of cancer treatment
(chemotherapy, radiotherapy, brachytherapy, and medications); methods
of preparation of medical products for application; the effects of treatment
on patients; patients’ general care; and the importance of an adequate
diet. Hospital facilities (structure, equipment, and technologies) were also
discussed and some areas of the hospital were visited;
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Activity 4: Understanding the different types of cancer. Groups S, T,
and F participated in this activity. In pairs, students did an assignment
based on literature review to deepen their knowledge about types of
cancer (breast, prostate, colon and rectum, lung, stomach, cervix, oral
cavity, esophagus, leukemia, cutaneous melanoma, non-melanoma skin,
among others). Their search also included: factors that can increase cancer
predisposition (genetic, occupational, eating habits, smoking, alcohol,
sun exposure, etc.), complications and available treatments, and types
of cancer with a higher incidence in the region, in the country, and the
world. T and F facilitated the students’ work who, in pairs, made their
own written recordings;

Activity 5: Debating the literature review outcomes. The students’litera-
ture review outcomes were the matter of classroom debate with the same
S, T, and F groups as in Activity 4. The debate was audio-recorded and,
together with students’ recordings, were used for subsequent discursive
textual analysis (Moraes and Galiazzi, 2011);

Activity 6: Identifying tumors in human anatomical pieces. The students
had the opportunity to manipulate, with gloves, human anatomical
pieces of lung and other tissues with neoplasia and equivalent normal
pieces provided by the university lecturers (U group). This activity of
comparing tumor tissues with normal ones generated many questions
from students. Groups S, T, F, and U participated in it;

Activity 7: Visiting the University microscopy laboratory. Participants of
all groups S, T, F, U, and H visited the microscopy laboratory to observe
and identify neoplastic and normal tissues by optical microscopy.

Step C: structuring learning

'This Step C aimed to systematize the knowledge built in the previous steps,
through the interaction between all participants, by retaking initial discussions but
developing them at a higher level of understanding, in the light of the acquired
knowledge during the learning processes. This step included the following three
activities (8 to 10):

Activity 8: Elaboration of the SoS Conceptual Map. From the transcripts
of audio records of the classroom activities and teachers’ meetings, key
concepts could be identified and organized in the form of a conceptual
map, by using the Cmaptools program (Caiias et al., 2005; Moreira and
Buchweitz, 1993; Souza and Boruchovitch, 2010). The T, F, and U groups
participated in this activity, and the results are shown below;

Activity 9: Assessment of the acquired knowledge and the SoS process.
'The most involved participants in the SoS (S, T, and F groups) wrote
a short text referring to the topic and concepts addressed and to the
evaluation of the whole SoS process. A meeting with the T, F, and U
groups was held to make the final analysis of the SoS progress to decide
whether to continue it or to conclude it, as well as to make suggestions
for improving future SoS in this topic;

Revista Brasileira de Educacédo v.26 260012 2021
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* Activity 10: Whole school community seminar. A seminar on risk
factors and cancer prevention was addressed to the vast whole school
community: parents, family, community members who had or had had
cancer and the general local community. All S, T, F, U, and H groups
participated in this event. This moment of interaction with the com-
munity was important for students’ systematization and consolidation
of their knowledge and attitudes about the topic.

RESULTS AND DISCUSSION

Students had a central role in selecting the topic ““Knowing cancer: a way
to life” and were very active in this decision. The fact that students had a major role
from the very beginning of the SoS, clearly showed that the SoS learning process
was initiated in the CoC process (Ribes-Giner, Perello-Marin and Diaz, 2016;
Witell ez al.,2011).

Significant moments of illustrative examples of the SoS implemented
with relevant CoC process were selected to be presented and discussed herein.
Such findings resulted from the analysis of the transcribed audio recordings and
students’ texts.

After students had chosen the topic of the SoS, the process of self-reflex-
ive cycles was initiated — “reflecting and planning”, “acting and observing”, and
“analyzing and reflecting” (Figure 1). As said above, it is a dynamic process with
no rigid sequence of steps (Miskovic and Hoop, 2006), but here it is presented in
a logical and progressive way.

REFLECTING AND PLANNING

'The beginning of the “reflecting and planning” phase started with a debate
between university teachers (U), school teachers (T), and future teachers (F) to get
a clear and common idea about the SoS and CoC concepts. The university teacher
(Uliana) took stock at a given moment of the conversation and clarified the SoS
common idea regarding the specific topic “Knowing cancer: a way to life”:

- So, the idea of SoS, for those who have never worked with it, is what the
words mean: situation of study. Therefore, we will work on those concepts that
are necessary in each curricular component, but not separately, to understand
the overall situation of study. In the case of cancer, we work the concepts, but
not because they are in a list of concepts to be memorized without having any
meaning; on the contrary, they will get a meaning as they are studied. So that’s
one of the main goals for studying the topic in the context of a situation of
study. In fact, the concepts we work on are from everyday situations and pro-
blems. Students will try to understand the SoS through scientific concepts [...]
the cell biology and cell multiplication will be studied, or the chemistry will
not fail to work on the concepts of atoms, chemical bonds [...] the substances

Revista Brasileira de Educacédo v.26 260012 2021
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used in cancer treatment, the interaction of atoms, particles; physics will work
on the issue of radiation, and how the treatment is done through radiotherapy.
Then each area will reflect on the concepts necessary to understand cancer,
without neglecting the specific disciplinary contents. (Uliana)

ACTING AND OBSERVING

For the “acting and observing” phase four extracts of the SoS “Knowing
cancer: a way to life”, which were found to be relevant to illustrate this SoS im-
plementation with CoC concept implication, were selected. The selected extracts
of activities report to “Step A: Raising the problem” and “Step B: Deepening the
cancer concept” (see Methodology) and are as follows:

*  Activity 2: Short interview of patients with cancer (Step A): extracts of

interviews carried out by students with persons who have/had cancer;

+  Activity 3: Visiting the CACON (Step B): one teacher and one doctor

clarifying scientific and technical cancer aspects;

* Activity 5: Debate on the literature review outcomes (Step B): one

teacher and two students debating the students’ assignments;

*  Activity 5: Debate on the literature review outcomes (Step B): two univer-

sity teacher trainers and two students debating the students’assignments.

Activity 2 intended to make students aware of the human aspects related to
the cancer disease. They interviewed people of their local community who had or
had had cancer to know about their lifestyles and how they coped with the disease
and treatment. These are some extracts from the interviewees’ responses (I):

- I was afraid to die and leave my children and all the people I love. But, I lear-
ned to fight against this disease (I1);

- When I found out about the disease I went into despair and then it got worse
because I didn’t know what to do, whether I would continue working or not,
and how I would treat it (I8);

- Firstly, the lack of information and secondly the fear (I5);

- Difficulty to talk about the disease, a certain embarrassment of saying he had
cancer, because he only found out about it when he went to the hospital (16);

- Prejudice, low self-esteem, financial difficulties, and despair (19);
- I'was 45, it was because I had smoked since I was 15 (I3);
- The most likely cause is cigarette smoking (I12);

- I had to accept that I had the disease and see that smoking was only good as
far as to make me sick (I4).
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'The aspects pointed out by the first five interviewees (11, I8, I5, 16, and
19) were more related to psychological and social aspects, whereas the last three
(I13, 12, and 14) were more related to biological effects of the smoking habit
(or lifestyle). These few examples, along with similar answers from the other
interviewees, showed the students who interviewed them and the total team
involved in the SoS (S, T, F, U, and H groups) how important the information
and empowerment of people is in order to prevent the cancer disease and/or
to cope with it. In short, Activity 2 contributed to confirm the pertinence of
this SoS “Knowing cancer: a way to life”, which students chose. The key fact is
that students were active participants in conducting the interviews, they were
actively engaged not only in in-class but also in out-of-class activities, which is
an important characteristic of the CoC process known as “students engagement”
(Dean, Griffin and Kulczynski, 2016, p. 327).

The goal of Activity 3 was to provide scientific knowledge about cancer,
considering several concepts worked in the curriculum. The teacher (Tania) and
the doctor (Henrique) introduced the following concepts of biology and health
education into the discussion:

- About 80% of cancer cases come from exogenous factors. We could avoid, for
example, smoking, which is the primary factor. In this picture, you can see it
prevails, here are all the villains that cause cancer. It is responsible for 90% of
lung cancer cases. Alcohol, food, our food diet... we eat a lot of industrialized,
canned foods, which have nitrites, smoked foods, and many preservatives, and
all that interfere with cells (Tania).

- With the advances of diagnosis and treatment, 70% of the cases can be cured.
How does cancer appear? We all produce new cells every day and in this pro-
cess, a mutation can happen and be accelerated in an aggressive way, making
our organism no longer able to recognize these cells and delete them through
our defense system. More cells are formed than we have the ability to eliminate,
and it ends up with cells without function that will then be the cancer cells.
These cells can be disseminated through the bloodstream in a process called
metastasis. There are several environmental factors that, along with the genetic
issue, cause the incidence of cancer in our body to occur, so, at this very mo-
ment, we are all developing potential cancer cells in our body, but fortunately,
our immune system is able to recognize and eliminate them. This defensive
process can be broken, allowing cancer cells to settle (Henrique).

These excerpts show various concepts that were worked out by the students
in a subsequent discussion with their active participation, asking questions and
giving some examples of their daily life knowledge. This activity contributed to
the students’ self-assertion, showing the importance of discussing these issues with
young people, making them aware of health issues and promoting their competence
for making informed, healthy choices and so contributing to self-care, disease
prevention, and health promotion.
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Activity 5 concerned a debate between students, teachers, and future teachers
after students had, in pairs, made an assignment based on a literature review about
cancer types, onset, and treatments. Two excerpts are presented here: the first in-
cludes the dialogue between one teacher (Teresa) and one student (Samuel) who
showed an effective involvement in the discussions that can potentialize cancer
prevention and health promotion:

- Cancer is a disease in which the cells grow and multiply in a disorderly man-
ner, damaging the functioning of tissues and organs [...] as I explained before,
how cancer forms in our body. So the basic unit of all living beings is the cell
[...] to reach these stages of forming the skin, forming the organs, they must
divide several times to form these organs [...] there may be several errors in the
migration of these chromosomes, and these errors occur due to various factors,
both external and internal [...] when errors occur the cell will begin to divide in
a disorderly manner [...] The HPV virus, the papillomavirus, causes what type
of cancer? (Teresa);

- Uterine cancer (Samuel);

- That’s right! Uterine cancer, so what do girls have to do? And the boys?
(Teresa);

- Use a condom (Samuel);

- Use a condom, and what else? Undergo preventive exams at least once a year.
Because if the virus is detected, the doctor will already perform a treatment to
combat this virus; if it is not treated, it starts to multiply and can form cancer

(Teresa).

'The second extract of the debate about students’assignments included three
students (Salete, Silvia, and Sonia) and two university teacher trainers (Udela and
Uliana) where the interdisciplinary work contributed to potentialize the problema-
tization and to instigate the search for further search, such as in the case of women
with breast cancer:

- Our work is on liver cancer. The liver is one of the largest organs in our body

and its function is essential for the absorption of nutrients from the blood. It is

one of the organs most attacked by metastases, which is a process characterized
by the multiplication of cancer cells, in the tissues, continuously. Liver cancer
is the eighth most common in the world; in turn, about 4% of cancer deaths in

Brazil is due to liver cancer. It has several factors that originate, the main ones

are: chronic infection, liver cirrhosis due to excessive alcohol use (Salete);

- There are several types of cancer and many can be avoided or developed by
poor diet and some bad addictions like alcohol and tobacco. People are becoming
aware of the idea of prevention, there is the female cancer league that helps those
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who have cancer and who are less wealthy. To help these people taking care of
themselves is very important, because it preserves their life (Silvia);

- 1 did a chemistry work on smoking, I also said that smoking causes breast and
uterine cancer (Sonia);

- Breast, uterus, liver, intestine, stomach, esophagus, oral cavity, lung, bones,
1 don’t remember a single organ that is not associated with cancer (Udela);

- And a woman with breast cancer can breastfeed? (Silvia);

- At first she can, but if it is too advance, she won’t be able to because she has
other types of problems: swollen, sore breast. I've never read anything about it

(Udela);
- Does it contaminate the milk? (Salete);

- Cancer produces a huge amount of defective cells, then let’s say that the child
will ingest these cells, they will not absorb them because it is transformed in
the digestive system. It is not because they ingest a defective cell that their cells
will be defective as well. I think it would be different if you think of contami-
nation by a dangerous chemical substance you absorb. But the defect in the cell
happened in the other person, the child will not absorb the cell defect. It can
be passed on genetically, but that is a matter of inheriting the gene (Uliana).

Both excerpts of Activity 5 are just examples of this rich debate after the
students’ literature review and the previous activities they had carried out. Strong
interactions between students, school teachers, future teachers, and university teach-
ers occurred in the debate, denoting another important characteristic of the CoC
process, the “students connectedness” which is related to the interactions students
develop with others (peers, teachers, and others) showing “positive feelings of asso-
ciation and belonging” as referred by Dean, Griffin and Kulczynski (2016, p. 327).
Indeed, “learning can be productive when students connect with the learning process
and both students and practice teachers develop a relationship which enables them
to work towards their learning outcomes” (Howie and Macsporran, 2010, p. 42).

ANALYZING AND REFLECTING

For this third phase of the spiral of self-reflexive cycles, “Analyzing and
reflecting”, extracts of two activities (8 and 10) of the “Step C: Structuring the
learning” are presented:

*  Activity 8: Elaboration of the SoS conceptual map (Step C): presenting

the SoS conceptual map;

*  Activity 9: Assessment of the acquired knowledge and the SoS process

(Step C): one school teacher and one university teacher trainer analyzing
what was done and making suggestions for improving the subsequent
self-reflexive cycle;
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Reflective practice requires the use of “reflective diaries, reflective discussions,
written work and practice itself”, facilitating the breadth and depth of reflection
about the practice (Gee, 2005, p. 87). In Activity 8, key concepts obtained from the
transcripts of audio records of the classroom activities and of teachers’ meetings
were organized in the form of a conceptual map, by the Cmaptools program (Cafas
et al.,2005; Moreira and Buchweitz, 1993; Souza and Boruchovitch, 2010). The con-
ceptual map is shown in Figure 2 where the multidisciplinary aspects are evident.
‘Three groups are visible: risk factors (radiation, heredity, etc.), treatment (radiology,
chemotherapy), and concepts (physics, biology, chemistry, etc.). It was clear that
the SoS “Knowing cancer: a way to life” was treated in a multidisciplinary way.

Figure 2 — Conceptual map of the SoS “Knowing cancer: a way to life”.

Activity 9 intended to make the most involved participants (S, T, F, and U
groups) reflect on the whole process of SoS implementation and express the issues
that might be improved in the subsequent self-reflexive cycle. After analyzing all
the assignments, T, F, and U groups met to decide whether this SoS cycle should be
concluded or go further on with any subsequent activity. The excerpt below refers
to the dialogue between a teacher (Thalia) and a university teacher trainer (Uliana):
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- The specific purpose of our meeting today is to see how our SoS is coming
along and how we are going to continue, if needed. What we have yet to do,
I mean, whether we are concluding it now or not. Because we already have
interdisciplinary works (Thalia).

- They could organize posters... each group could select what they’ve searched
most. What if we have space, several spaces to expose these posters... and each
group is next to their posters, so people (parents and community) can visit
these places, as it happens in science fairs. It really would be an effort of the
systematization of their work (Uliana).

'The students’ poster exhibition was the last activity (Activity 10) that showed
to the local community (parents, family, interviewed persons having or having had
cancer, and the general local community) the work they developed in this SoS. All
S, T,F, U, and H groups participated in this school event. This was a very gratifying
initiative that made students very proud of their work, which involved the local
community and so leading to a very “significant learning experience” as it resulted
“in something that is truly significant in terms of the students’lives” (Fink, 2003,
p- 6). In this study, students were very active in the learning process and their voices
were heard and taken into account by the whole group. This contrasts with many
usual learning situations where students report that they are rarely asked for their
opinions (Chalmers and Meldrum, 2019).

CONCLUSIONS AND FINAL REMARKS

In this study, the SoS process developed within the co-creation framework
as students were active participants engaged in interactive relationships with teach-
ers and other professionals to get what they want to learn. Indeed, the important
features of the SoS were achieved in this study:

* it was developed in a real socio-environmental complex situation;

* activities were planned, implemented, and analyzed with several groups

of participants (S, T, F, U, and H);
*  multidisciplinary aspects were treated along the process;
* the process led to a significant learning experience.

Furthermore, the four main characteristics of educational CoC could be

identified in this study:

* students participated with other groups of participants (teachers, future
teachers, university teacher trainers, and health professionals) in defining
the learning process;

* students participated from the very beginning of the SoS by playing an
active role in the selection of the topic;

* students were active participants in making the interviews, so that they
were strongly engaged not only in in-class but also in out-of-class ac-
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tivities (interviewing people, visiting CACON), which demonstrated
students’ engagement;

* students developed interactions with others (peers, teachers, and others)
showing feelings of association and belonging, which demonstrated
students’ connectedness.

In short, this study on a topic of health education demonstrated that the
SoS implemented in a CoC process can be very efficient for students to develop
significant learning, particularly when complex local socio-environmental topics
are the matter of the study.
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