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Abstract

Increasingly, blending teaching has become a reality in a generation where the digital language is
present in virtually every activity. In addition to allowing greater independence and encouraging
students to learn at their own pace, blending teaching allows the student to easily access reliable
information quickly. Therefore, new studies related to active learning methodology are fundamental.
In this study we analyzed 69 interactions between high school students and their teachers in a biology
learning activity using a social networking site and the methodology proposed by Mortimer and Scott.
The results showed that the prior knowledge of students as well as questions posing challenges and
problems to be solved, a very important approach in learning Science Methodology, were barely
explored by teachers and mediators (17% and 1%, respectively). Our data demonstrated that the use
of digital technology alone does not guarantee interactions that contribute to the learning process in
the field of natural sciences. Proposals were also discussed so that these interactions become more
diversified and interesting for students, arousing interest in research and promoting the knowledge

of scientific methodology.
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Introduction

Internet access has been growing on a daily basis, both in Brazil and throughout the world.
From 2015 through 2017, a United Unions research showed an increase in the use of Broadband
Internet in the world, where countries such as Brazil, India, and China accounted for approximately
70% of the access [20]. Brazil is the 4th in Internet access and 3rd in terms of time spent accessing
the net, according to the website “we are Social” (https://wearesocial.com/). Interestingly, about 62%
of the Brazilian population is connected to social networks, which demonstrates its great importance
in the national territory. Of all social networking websites, Facebook® stands out with around 2.3
billion users worldwide, with 127 million in Brazil, according to data from the site itself. Therefore,
the Internet needs to be considered when thinking about Brazilian education, and specifically, the use
of social media, such as Facebook®, can be of great value in the development of educational activities.

Regarding this matter, there is a methodology known as Blending Teaching, which mixes
traditional classes with the use of virtual environment. In this teaching approach, the main focus
ceases to be the teacher, and students become responsible for their learning [1]. This methodology
has been studied and debated for a long time, being inserted, in 2003, among the ten main research
trends in teaching, revealing its innovative role, inserting the virtual environment in the student
learning process [3]. It is important to point out that in the Blending-teaching approach the teacher
becomes a mediator of the teaching-learning process, guiding students in the search for answers,
encouraging them to "learn to learn™, which was considered by Delors [11] as one of the pillars of
education of the 21st century. Nevertheless, most teachers do not use digital technology in their
classroom activities [9],which is reflected in the National Curriculum Parameters [7] ,where digital
technologies are seen as merely a tool to assist the individuals in their daily activities. The same can
be observed with the National Common Curricular Base (NCCB), launched in 2017 by the Ministry
of Education [5]. A research conducted in 2011 showed that about 80% of Brazilian schools had
computer labs, but only 22% of teachers used this technology. By 2014, the number of teachers using
technology had more than doubled (46% [6]). Despite all this scenario, little is discussed about the
use of the Internet in Science Teaching, and even less in Microbiology teaching. Regarding
Microbiology, this field of science is acknowledged to have great influence in the flow of life and,
therefore, it is important to point out to students how they can benefit from the study of microbiology
[8]. News related to microorganisms usually reflects their negative side, such as diseases, which
makes students fear these living beings [19]. The current activities and materials proposed in the
classroom may not fully collaborate, since the information can be so abstract that it leads to learning
difficultly. Therefore, the use of technologies may help, making the approximation of the micro and
macroscopic world possible, establishing relations of cause and effect between them [12].
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A project entitled “Adopt a Bacteria” [4], which aimed to teach Microbiology in Higher
Education, was developed at the Institute of Biomedical Sciences of the University of S&o Paulo
(ICB-USP), in the Microbiology department. Authors used Facebook® as a tool for undergraduates
to post articles, videos and news on previously chosen microorganisms [16]. Given the positive results
obtained in Higher Education, this approach was applied in the discipline of Biology in High School,
expanding the repertoire of microorganisms used (including viruses and fungi), with the name of
"Adopt a Microorganism". The impact of the expansion of the classroom to a virtual environment in
teacher-student and student-student interactions as a fundamental base for the teaching and learning
process has not yet been analyzed in the literature [21]. It would be possible to assume that the patterns
of discursive interaction established in social networking sites would present their own quality and
dynamics since space and time are used by teachers and students in a different way from what
occurred in the classroom. Thus, the present work seeks to verify the interaction patterns of the
activity "Adopt a Microorganism™ in a class of 2nd year of High School at the Technical Teaching in
Integrated Mechanics of the Federal Institute of Sdo Paulo, in order to analyze if the use of social
media as a learning tool guarantees the quality of the interactions, using the analytical approach

proposed by Mortimer and Scott [15].

Study Design

This study was performed at the Federal Institute of Education, Science, and Technology of Sao
Paulo, Campus Sao Paulo (IFSP) with students from the 2nd year of Technical Education in
Mechanics as part of the Biology discipline. The project "Adopt a Microorganism" was carried out
during the third quarter of the 2016 school year, with the voluntary participation of 18 students. The

study design was performed according to Piantola et al, 2018, as summarized in Figure 1.
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Figure 1. Study design. The educational approach of the “Adopt a Microorganism” is based on four
pillars: teacher, mediators, students, and social media

The students of Technical Education in Mechanics were divided into six different groups and
each group “adopted” a microorganism (Table 1). Different from those authors who addressed only
bacteria, in our study we approached different types of medically important microorganisms. The role
of teachers in this system was, apart from conducting the presential classes, also to create challenging
questions in order to guide the students through the discussions on Facebook. Every week teachers
posted a new challenging question about the adopted microorganism. Each student needed then to
answer the question and comment on the posts of colleagues during that week. Students then began
to post their own comments about the adopted microorganism. In this scenario, mediators, who were
students of graduation in Biology also from the Federal Institute of Education, Science, and
Technology of Sdo Paulo had the important and essential role of assisting students in their posts,
asking questions and providing the enrichment of the thematic discussions. Consequently, students
interacted with both mediators and colleagues, generating a teaching-learning environment where
students were the protagonists. Teachers also participated in discussions. Therefore, students began
to interact better with their teachers and their classmates, leading to active participation. In this study,
only the interactions of one group were analyzed (HIV, with 18 students), and this group presented
the biggest number of interactions on Facebook® discussions (69 in total) when compared to the other

five groups.


https://doi.org/10.1101/2020.04.09.034447
http://creativecommons.org/licenses/by-nd/4.0/

113
114

115
116

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

bioRxiv preprint doi: https://doi.org/10.1101/2020.04.09.034447; this version posted April 11, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY-ND 4.0 International license.

Table 1 — Addressed microorganisms and related topics

Microorganism Subject to be addressed
Lactobacillus spp Importance in the microbiota
Mycobacterium tuberculosis Pathogenesis
Pseudomonas aeruginosa Bioremediation of contaminated areas
HIV Impact on immune system
Zika Virus How Zika virus causes microcephaly
Saccharomyces cerevisae The different industrial uses of yeasts

Study development

For the development of this project, some undergraduate students of the Biological Sciences
Degree of the IFSP were invited to mediate discussions on Facebook®. Before the virtual activities
started, the mediators held a workshop with the students to explain how to use reliable sources of
scientific information on the internet. Additionally, there were things which were strongly forbidden,
such as: offense and criticism of participants, political, sports and religious comments, exposure of
personal data and personal matters, inappropriate photos and videos, spams and advertisements.
Students, teachers and mediators were instructed to carry out the project activities in their personal
electronic devices and private accounts. In addition, during the first week of the project some
meetings were held between the students and the teachers in order to clear some doubts about the
activities. More importantly, since the use of social media involves the exchanging of personal
opinions, which, in turn, might generate unwanted exposure, the entire project was held in a
Facebook® secret mode group, in which only the accepted members could visualize its contents. At
the end of the project, the students developed publicity material (Posters) regarding their adopted
microorganism. These posters were further presented to all communities of the IFSP. Another
important role of teachers was to evaluate these posters and the individual participation of the students

in the discussions on Facebook® in order to determine a final grade.

Data analysis

In order to understand the different patterns of discursive interactions in social media among
students, mediators and teachers in the biology learning process, we used as reference the tool
developed by Mortimer and Scott [14]. Using their approach, we evaluated a triad of analytical
structures: Professor/Mediators Intentions, Communicative Approach and Discursive Interactions
Patterns, considering these subjects to be the most significant when related to the development of the

scientific language and the quality of the interactions performed by the students (Table 2). We also
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evaluated four types of communicative approach (Table 3) and nine discursive patterns of interactions
(Table 4).

With regard to discursive interaction patterns, some adaptations were necessary, since
Mortimer and Scott [14] concentrated their attention only in the classical classroom .Thus, in the
context of virtual environment, new categories of interaction were required. One of these new
categories was “Like Assessment” (LA). Like assessment is present only on Facebook and it is not
present in oral interactions. Another adapted category was “Students Initiative” (SI), since the
initiative of students was present in this study and had not been predicted in Mortimer and Scott’s

model.

In Figure 2 we have an example of the analytical method used to asses the discussions in
Facebook® regarding Mortimer and Scott’s approach. For the other categories, the 69 interactions

were analyzed following the pattern shown in Figure 3.

Table 2 — Analytical Structure of the Research Study

Study Purpose Related Subject

Professor intentions

Focus of the learning process : :
Ep Didactic content

Communicative

Types of Approach —

Patterns of interaction

Types of Action N 5
P Professor's intervention

Table 3 — Types of communicative approach

Communicative Approach Definition

Teacher and students explore and make inquiries about relevant
and important issues, from different points of view.
In his speech, teacher reconsiders various points of view,
highlighting similarities and differences.
Teacher usually leads students through a series of questions and
answers, in order to reach a specific point of view.

Interactive / Dialogical
Non-interactive / Dialogical

Interactive / Authority

Non-interactive / Authoritative Teacher presents a specific point of view.

Table 4 — Discursive Interaction Patterns: Types of actions in student-mediator interaction
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Initials Meaning

| Professor/Mediator’s initiative
SI Student’s initiative
SA Student’s answer
PF Professor/Mediator’s feedback in order to students elaborate more comments
DA Discursive action that allows continuation of student’s comments
PE Professor/Mediator’s evaluation
LA Professor/Mediator’s Like Assessment
RD Restarting discussion
UR Unrelated response
162
163
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Curtir - Responder - 28 de outubro de 2016 as 2056

Curtir Responder 1 - 31 de outubro de 2016 as 0821 - Editado

Curtir - Responder @ 2 - 31 de outubro de 2016 as 08 42

Mediador F  E Isso mesmo, alunc3 &2 Vocé pode deixar a fonte
de onde encontrou essa informacao? Ela & importante para a
validacdo
Curtir  Responder - 31 de outubro de 2016 as 08 48

hitp //ig1.globo conv__ /a-floresta-onde-o0-2ika-foi
hitp /Mww cartaeducacao com br/_Ja-orgem-do-zika /

A floresta onde o zika foi descoberto

Cientistas identificaram 0 virus por acaso,
enquanto faziam pesquisas sobre a febre

LT G1GLOBO COM
oA

Curtir  Responder © 1 31 de outubro de 2016 4s 1054

Curtir  Responder © 1 1 de novembro de 2016 as 07 23

- Escreva uma resposta (O]

- Escreva um comentano (O]

165  Figure 2. Analytical method used to asses the Discursive Interaction Patterns in Facebook® regarding

164

166  Mortimer and Scott’s approach. Different colors were used to characterize the 69 different discursive
167  interaction patterns. In this example: Pink represents restarting discussion (RD); Blue, student’s
168  answer (SA); Yellow, discursive action that allows continuations of student’s comments and Green,

169  Professor/Mediator evaluation (PE). Below we present the translation into English:
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Student 3 As far as | know about the zika virus, it was identified for the first time in the 40s, in a forest in
Uganda. And here is something very curious, can your guess the name of this forest? Zika, located in the
north of Uganda. At that time, American scientists were doing experiments on monkeys for a research

about the yellow fever

Mediator F. That’s right student 3. Can you tell us the source where you got this information? It is

importante for the validation of your answer.

Student 3 | had prior knowledge but | checked on the websites.

Post 1

Professor/ Mediator intention

To create a problem

Didactic content

HIV

Communicative approach

Interactive - Authority

Discursive interaction patterns

| - SAl-SAl1- |

Professor/Mediator intervention

To select students’ conceptions

Figure 3. An example of the pattern used to analyse the 69 interactions obtained from Facebook® .

Only three categories were discussed in this study: Professor/ Mediators Intention, Communicative

Approach and Discursive Interaction Patterns.
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Results

To evaluate the intentions of teachers and mediators during the learning activity on
Facebook®, the interactions were classified according to the tool developed by Mortimer and Scott
[14]. We observed that the items “created problems” and “explore the vision” were little used (1%
and 17%, respectively) (Fig. 4). “Keeping the narrative” was the most common intention (81%),
evidencing that the intention "creating a problem™ was little explored (1%) by professors and

mediators. It is noteworthy that this intention (creating a problem) is pivotal in science education.

1% 1%
17%
81%
Keeping the narrative Exploring vision
Creating a problem m Introducing the scientific story

Figure 4. Types of intentions of the discursive action from teachers or mediators.

Regarding the communicative data analysis, most of the interactions were short (I-SA-PE-
LA/ I-SA-PE/ SI-SA-PE) (Fig.5), consequently preventing discussions in which the topics that were
studied could be deepened, or the prior knowledge of students could be explored. It is important to
note that the most appropriate interaction pattern for the student learning process was the least
explored by teachers and mediators during the teaching activity (I-RD-SA-PE-DA, 2%).

11
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= |-SA-PE-LA/I-AS-PE/SI-SA-PE

u |-SA-PF-SA-PE/SI-PF-S A-PE-LA

I-RD-SA-PE-DA

SI-DA-SA-PE

= |/I-RD/SI

m SI-PE-LA/SI-LA

= SI-DA/SI-SA/I-SA-DA

Figure 5. Distribution of the communicative approach found in the 69 interactions among teachers,

mediators and students.

Discussion

In this study we used a discursive interaction analysis tool, created by Mortimer and Scott
[15], to evaluate the interactions that occurred in a social networking site during high school biology
teaching. In the project “Adopt a Microorganism”, Facebook © was chosen to make teaching viable
with a Blending approach [1]. In this approach, actions are taken consciously to allow
individualization of teaching. The teacher, seen as the only source of knowledge in traditional
teaching, starts to act more as a mediator of the learning process. Activities in which students are
protagonists of their own learning are encouraged. One of such activities is encouraging discussions

of previously studied items among students during classes.

The social networking site helped promote dialogue and interaction among students and
teachers/mediators in a collaborative construction of knowledge. This aspect was also commented by
Rabello [17], who also used the Facebook® platform in English language teaching, and analyzed the
dynamics of the activity from the socio-historical conceptions of Vygotsky and Bakhtin.

Although the results show that the use of social media allowed students to interact with one
other and with the mediators, Mortimer’s tool demonstrated that several adjustments need to be made
in the next versions of the project in order to make the interactions more effective. Furthermore,
important elements of scientific language such as argumentation, hypothesis gathering and problem-
solving should be more elaborated during the discussions. We will, at this point, elucidate points that
need to be adjusted.

12
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With regard to the intentions of the professor/mediators (Fig. 4) we noticed that the items
“created problems” and “explore the vision” were little used (1% and 17%, respectively). These
intentions are essential when we speak of science teaching. Being aware of the prior knowledge of
the student is fundamental in teaching practice because it enables the teacher to draw action plans for

the acquisition of knowledge up to the level previously intended by the teacher [22].

In Bloom’s scale, problem-solving composes the higher levels that allow for more
meaningful learning, preparing the student to solve problems by applying the knowledge gained in

practical questions [10].

Considering the types of communicative approaches, the interactive/authority pattern was the
most prevalent, being found in 66 of the 69 interactions (data not shown). This pattern reveals the
intention of the mediator or teacher to reach a pre-determined target without taking into consideration
the different points of view of the students. This obtained pattern could be explained by the fact that
students' previous knowledge was not explored, as shown in figure 2, where the exploring vision item

was not very representative (17%).

Mortimer suggests that the approaches should vary, allowing both the mediators and the
students to have an active voice in the interactions. Vygotsky [21] states that learning occurs in
interactions. Therefore, the more space is given for students to express their opinions, the longer
they will have to talk to one other and search for information themselves in reliable sources other
than teachers. In so doing, there will be a great contribution in order to reach the variations suggested

by Mortimer.

Taking into account the communicative approaches (Fig. 5), we observed that most of the
discussions were initiated by students, making the adaptation of pattern I necessary (Initiator of the
mediator), including the new term Sl (Student Initiation). The student's initiation was also described
in other works that used this tool, such as that of Rezende and Ostermann [18] who carried out
research in an online discussion forum, and also in the work of Mortimer et al [14], carried out in the
classroom. The initialization of speech by students occurred in fifty-eight (58) dialogic interactions

during the project, corresponding to eighty-four percent (84%) of the initiations.

This fact is relevant because it can signal the interest of the student in the subject being
addressed as well as in the use of the tool. We can still explore the fact, already observed by other
authors, that students who do not manifest themselves in classrooms participate more when meetings
occur outside this environment [12]. This finding is very important because it shows that some

students begin to interact better in extra-class environments.

13
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Other adjustments, besides the establishment of speech shift SI (student initiation), were
necessary for the tool, considering it was created to analyze face-to-face interactions and not
asynchronous virtual interactions. One of these adjustments was to institute the acronym LA (like
assessment), which was the evaluation given when a professor/mediator accepted what had been
published, and the initials RD (restarting discussion) since, unlike a face-to-face lecture, the

discussion could restart hours after a post.

Mortimer and Scott [15] indicate that the most common interaction patterns are the triads I-
SA-PE (professor/mediator’s initiation, student answers, professor/mediator’s evaluation) that
emerge from the alternation of mediator-student speech. As exposed in figure 3, this pattern of
classical interaction was evidenced in only fifteen (15) interactions of a total of eighty-four (84)
interactions in the sixty-nine (69) postings. However, when I-SA-PE-SI, SI-AS-PE or I-SA(n)-PE are
considered to be I-AS-PE derived patterns, the variation of the number of student responses before
the mediator evaluation is evident: twenty-eight (28) publications with these interactive standards
corresponding, therefore, to thirty-three percent (33%) of the interactions, that is, 33% of the
interactions gravitated on the I-AS-PE triad and its variations. These patterns, which are very common
in a traditional classroom, show mechanistic participation of the student, and it is then assumed that
only through an expositive class, where students should answer questions made by teachers, can they

learn.

Rarely did mediators provide feedback for students demanding that they elaborate their
answers a little more. The interaction patterns I-SA-PF-SA-PE or SI-PF-SA-PE-SI appeared only
twice during the activity, representing only three percent (3%) of interactions of this type. The scarcity
of these patterns highlights the fact that mediators were not willing to prolong the discussions,
contributing to the impoverishment of the interactions and, consequently, less learning. This would
be an important opportunity for mediators to propose the development of argumentation and the
resolution of a real problem, using questions that would challenge their prior knowledge.

The second most expressive interaction pattern corresponded to the speech shifts, when the
student started a discussion and soon after the mediator evaluated the content of the student's speech.
This interaction was expressed by the acronym SI-PE-LA (students initiative, professor/mediators
evaluation, like assessment) or SI-LA, and represented twenty percent (20%) of the total interactions.
The student initiation (SI) followed by a professor/mediator evaluation (PE) without the interaction
of the other students involved in the project may indicate a low interaction rate in this percentage of

postings.
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Actions aimed at lowering this pattern are essential in order to increase interactivity. An
important suggestion would be for the evaluation to occur after a long discussion. Another suggestion
would be to involve other students in ongoing discussions, so that interactions are enriched with the

greater participation of students

The data show that only the use of a technological tool, by itself, does not guarantee that
important elements in the teaching-learning process, such as the variation of the interactions and their
quality, occur naturally [2]. From the point of view of science teaching and its language, the same
was observed. This implies that teachers should be trained not only for the use of new technological
tools but also for the pedagogically effective use of them.

Having all that was presented in mind, we emphasize that the items that need to be better
worked with the professor and mediators in the next versions of the project “Adopt a Microorganism”
should be: prolonging discussions with students, so as to find out more about their previous
knowledge; a greater variation of interactions, leading to students being able to express their opinions
and hypotheses more freely; increasing the use of speech shifts DA (discursive action that allows
continuation of student’s answers) and PF (professor/mediator’s feedback), which would allow
mediators to present problems in which students would have to apply the acquired knowledge; finally,
the extension of the evaluation PE (professor/dediators evaluation) and LA (like assessment) by the
professor/mediators. When these goals are achieved, an environment of richer interactions will be

provided.

We believe that training mediators to work with the skills and competencies related to the
development of argumentation, as well as solving problems, would be a great contribution for the

natural enrichment of discussions, as well as developing the scientific language in students.
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