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ABSTRACT - We started this study from the assumption that the
use of digital learning objects to improve reading comprehension at a
metacognitive level can be considered an active teaching methodology.
To test the validity of this hypothesis, we selected 42 Brazilian students
of the 8th grade of elementary school, to whom a pre-test with the cloze
method was applied, followed by two sessions of interaction with digital
objects and, finally, a cloze post-test designed to ascertain the evolution
of the levels of understanding. The results demonstrated the improvement
of the reading comprehension of the subjects investigated, supporting
the research hypothesis assumed in this study.

Keywords: reading comprehension, digital learning objects, meta-
cognition.

RESUMO - Neste estudo, partiu-se do pressuposto de que o uso de
objetos digitais de aprendizagem para o aprimoramento da compreensao
leitora em nivel metacognitivo pode ser considerado uma metodologia
ativa de ensino. Para testar a validade dessa hipotese, foram selecionados
42 estudantes brasileiros do 8° ano do Ensino Fundamental, com os quais
se aplicou uma pré-testagem com método cloze, seguida de duas sessoes
de interagdo com os objetos digitais e, por fim, uma pos-testagem cloze
para averiguar a evolucdo dos niveis de compreensdo. Os resultados
evidenciaram o aprimoramento da compreensao leitora dos sujeitos inves-
tigados, corroborando as hipoteses de pesquisa pressupostas neste estudo.

Palavras-chave: compreensao leitora, objetos digitais de aprendizagem,
metacognicao.

Introduction

The work at school is often focused on a study
centered on grammatical rules, putting reading into the
background, as if the fact that the student is able to decode
were enough. Generally, the starting point is the principle
that, if the student has gone through the literacy process,

reading, as a source of learning, is a skill that is automati-
cally built. Proof of this mistake is the low performance of
Brazilian students in the PISA test and Brazil Test, both of
which focus on reading comprehension, an essential skill
for the insertion of the individual in the literate world.
To improve these rates, it is believed that the
teacher should create, develop and implement innova-
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tive educational practices focused on the development of
reading comprehension. Active teaching methodologies
contribute to this perspective, for they provide learning
spaces where students can build their reading autonomy
through the development of inferentiation skills.

With that in mind, digital learning objects (DLOs)
were developed over the year 2014 as one of the actions of
an extension project developed by the Language Program
of Univates (Forneck et al., 2015a). The learning objects,
whose production is described and explained in Forneck
et al. (2015b), were designed to focus on the learning of
metacognitive reading strategies, which contribute to the
formation of an autonomous reader who is conscious of
the comprehension processes that they must manage as
a proficient reader.

In order to verify the efficacy of such learning
objects as active methodologies for the teaching of read-
ing, over the year 2015 educational interventions were
developed so as to demonstrate the effective contribution
of digital objects in the processes of learning and infer-
entiation and in the structuring of an active methodology
for the teaching of reading. It is assumed, therefore, that
these objects can be understood as active teaching meth-
odologies, since they require an active attitude from the
students towards their learning, favoring the promotion
of their autonomy.

This study, based on a quantitative approach,
intends to present the results of the educational inter-
ventions. Therefore, we develop theoretical consider-
ations about the active teaching methodologies based
on Berbel (2011), Gaeta and Masetto (2010) and Moran
(2015), about digital learning objects and their relation-
ship to the active methodologies and the improvement
of reading. After that, we describe the methodological
procedures of this study, followed by the presentation
and analysis of the data collected. At the end, we make
some final considerations.

Active teaching methodologies

There is a consensus among scholars that the
structure of schools in Brazil needs urgent change, as
it is still guided by traditional methods of transmitting
information (Moran, 2015; Canério, 2007; Sibilia, 2012).
The classroom routine consists, generally, of a repetitive
cycle which begins with the transmission of the content
by the teacher, followed by exercises in a textbook or
photocopied text and, finally, ends with an evaluation
work to verify the learning of the contents. Then the cycle
restarts with the next contents of the syllabus.

Occasionally, students are provided with moments
of more interaction with the content through group work
and technical visits, among others. Given this exhausting
routine, the students express themselves in their own way.
Thus, the wish to do other activities or to be elsewhere

arises. Parallel conversations among colleagues and the
desire to access social networks are inevitable, which is
precisely what the teacher fears so much.

For this reason, it is clear that there is a need for
evolution in the school structure. Moran (2015) thinks that
educational institutions attentive to changes may choose
between two paths, viz. a wider one, with profound altera-
tions of structure, and a softer one, promoting progressive
changes. In the latter, schools maintain the disciplinary
model of curriculum, but prioritize a routine with greater
involvement of the students in their own learning.

Upon considering the perspective of the student
as the center of the process, one finds active teaching
methodologies that promote a more meaningful learning.
Pedagogical practices guided by the active method presup-
pose learning situations planned by the teacher together
with the students, in which they can be provoked and
encouraged to take an active and critical attitude toward
learning (Gaeta and Masetto, 2010). The teacher continues
to have an essential role in learning; however, instead of
being a keeper and transmitter of knowledge, they become
an enabler of knowledge.

Moran (2015) brings new lights to the functions
usually assigned to the teacher. For the author, the teacher
must take over the role of curator and advisor. The curator
is both the one who helps students cope with the infinity
of information available and the one who “takes care of
each one, supports, welcomes, encourages, values, guides
and inspires” (Moran, 2015, p. 24). In addition, the teacher
has the role of guiding the class of students, the working
groups and each one, individually. Therefore, they need
to “be intellectually, emotionally and managerially com-
petent, taking over the function of a manager of multiple
and complex learning” (Moran, 2015, p. 24).

This process brings significant contributions to the
construction of the student’s citizenship, since teachers
and students are challenged to question their own prac-
tice, “bringing to the community in which they live the
ethical, social and political issues of the school system”
(Richartz, 2015, p. 298). Thus, a critical attitude is acti-
vated in students, who are invited to experience countless
new possibilities.

As a consequence, upon taking an active role in
learning, by being led to reflect and decide on what and
how to achieve the stated objectives, the student exercises
autonomy. According to Berbel (2011, p. 29),

The engagement of the student in relation to new learning,
through understanding, choice and interest, is essential to
broaden their possibilities to exercise freedom and autonomy
in decision-making at different moments of the process they
experience, preparing them for future professional practice.

The dictionary links the term “autonomy” to the
individual who is autonomous, independent, and who
makes their own decisions (Ferreira, 2010). It means, in
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this perspective, “the ability to set their own rules and
limits, without the need for these to be imposed by another:
it means that this agent is able to regulate themselves”
(Mogilka, 1999, p. 59).

Hence, it is understood that teaching practices
guided by active methods can develop the analytical
skill of students, since the new knowledge is built
autonomously and actively by them and is not learned
mechanically (Jofili, 2002). Still in the same line, we fol-
low John Dewey’s (1978) idea of pragmatic instrumen-
talism, according to which the school should combine
knowledge with the realization of practical experiences,
which broadens the knowledge and enrich the spirit,
giving deeper meaning to life. According to Piletti and
Piletti (2012, p. 130), “Dewey insists on the importance
of experience, continuously rebuilt, as an engine of
human development and, in the case of education, as a
means of learning.”

According to Dewey’s pedagogy (1978), educa-
tion is a constant reconstruction of experience, in which
students must be exposed to real-life situations: “[...] the
school should not be the isolated workshop where the
individual is prepared, but a place where, in a real-life
situation, the individual and society constitute an organic
unity” (Dewey, 1978, p. 28). In this context, the teacher
is a key factor in the learning of the student, having the
function of directing, guiding and stimulating activities,
taking advantage of their experience as an adult to that end.

So, returning to Moran (2015), the use of active
methodologies of teaching and learning allows students to
experience real problems and situations that relate to their
existence and their experiences as individuals inserted in
a society that increasingly requires from them the devel-
opment of autonomy both in terms of learning and in of
entering the job market.

In addition to teaching strategies commonly
associated with active methodologies, such as drama,
brainstorming, portfolio, concept map, seminar, sym-
posium, forum, workshop, among others (Anastasiou
and Alves, 2004), there are also strategies that are not
yet so widespread in the Brazilian school environment,
such as peer instruction (Pinto ef al., 2012), methodol-
ogy of problematization (Colombo and Berbel, 2007)
and problem-based learning — BPL (Enermark and
Kjaersdam, 2009).

In the study presented here, it is believed that
digital learning objects follow the assumptions of ac-
tive methodologies, since they require an active role of
students and develop their autonomy in the knowledge
that surrounds them, although they do not fit any clas-
sification commonly adopted in frameworks that address
these issues. We assume, therefore, the insertion of
DLOs at a metacognitive level as a new perspective of
active methodology. Later, we will explain the reasons
for their inclusion.

Digital objects for the learning of reading

There is no doubt that digital technology brings
significant contributions to the processes of teaching and
learning, as it allows the amplification of the classroom
space to an unlimited extension. According to Moran
(2015), formal education should happen in a hybrid form,
that is, by mixing the physical space of the classroom with
multiple everyday spaces, including digital ones.

According to Coll ef al. (2010), the use of digital
information and communication technologies (DICTs) in
teaching and learning processes contributes to enhancing
skills of mediation between students, teachers and content.
This mediation, or curatorship, in the words of Moran
(2015), is accomplished by the important role played
by the teacher in the selection and provision of learning
materials, elaboration of study scripts and in proposing
and creating new digital materials. From this perspective,
the digital learning objects constitute potential means to
reach these goals.

The concept of digital learning objects, originally
coined by Wiley (2000), relates to the possibility of or-
ganizing educational content in different formats, such as
games, videos, animations, and virtual environments, “into
small segments combined to form results gradually more
complex” (Tarouco, 2012, p. 83). Moreover, the DLOs
are currently associated with the production of teaching
materials with interactive technological resources, con-
tributing to a significant learning.

Still according to the author, two important char-
acteristics of the objects are the possibility of reutilization
and the promotion of autonomy. Reutilization presup-
poses the variety of people who can use the object. The
promotion of autonomy, in turn, when these individuals
are allowed to conduct studies without being entirely
dependent on the teacher, turning them into protagonists
of their own learning.

However, for an effective building of knowledge
to exist, learning objects need to be dynamic, flexible,
interactive, customized and easy to upgrade, involving
students in learning, so that they can produce their knowl-
edge and recognize the effects of their own interaction
(Tarouco, 2012).

In this respect, the self-monitoring of one’s own
learning, the interface with active teaching methodologies,
intended in this study, is constituted.

Forneck et al. (2015a) consider that digital objects
can be teaching tools that allow students to interact in or-
der to build and expand their knowledge in several areas,
including reading comprehension.

From this perspective, over 2014 a collection of
ten digital objects was developed as one of the goals of
the extension project The teaching of reading strategies:
intervention proposals through virtual learning objects,
organized by the Language Program in partnership with
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the Learning Laboratory of Univates (UNIAPREN). Dur-
ing the duration of the project, the main objective that
guided the production of the material was to improve
reading comprehension. Therefore, we attended to the
following aspects:

to diversify text genres, types and formats, to explore multiple
inference production strategies, to avoid long explanations of
content, to mobilize pre-existing knowledge, to ensure imme-
diate assessment through instructive feedback, and to enable the
use of objects, individually, in differentiated contexts (Forneck
et al.,2015a, p. 20).

An important feature of digital learning objects is
the possibility of giving feedback to the student, helping
them, through linguistic clues, to become aware of cogni-
tive processes used and the possible strategy of inference
adopted for the performance of the activity (Forneck et
al., 2015a, 2015b). This feedback also ensures greater
autonomy in the construction of knowledge.

For the conceptual grounding of the production
of the objects, we assumed that the inferentiation skill is
a complex cognitive ability, resulting from the associa-
tion of linguistic text data, the communicative situation
and the reader’s prior knowledge (Dehaene, 2011; Ferstl,
2012). We also assumed that the inference happens when

the reader is able to build the situation model of the text
(Kintsch and Rawson, 2013), which corresponds to what
is expressed by the surface structure, the textual basis,
and by the meanings inferred from what is stated in the
text. I.e., the situation model is built when there is inte-
gration between the information provided by the text,
prior knowledge and the reader’s comprehension goals.
Finally, we assumed that inferentiation skills can be taught
and, thus, learned consciously and autonomously (Smith,
1991; Goodman, 1991; Coscarelli, 2002; Pereira, 2009;
Morais, 2013).

But the aspect that shows a possible insertion of
digital objects for the learning of reading as an active
teaching methodology model lies in the fact that all
objects were developed with the purpose of deautoma-
tizing the process of understanding, which renders the
reader effectively responsible for their own process of
meaning production. That is, all the objects produced
developed metacognitive reading strategies (Kato, 2007;
Gombert, 2003).

In order to give an idea of how the feedback is
explored in the digital objects developed, one of the ten
activities is detailed below. This is the activity entitled
“Advertising: get smart” involving the textual genre of
advertisement, as illustrated in Figure 1°.

Observe o texto publicitario e responda.

Livio

PARA FICAR
HIGENTE

SEM ONTRANDICACDES

CONSUMIR VRIS
o YIIES 40 DA

Clique na imagem para ampliar.

No enunciado presente neste texto publicitario, ha uma lacuna. Levando em
consideracdo os elementos contextuais (texto, imagem, cores, formas, ...), que palavra

preenche a lacuna?

Escreva aqui: \

Verificar

Creditos

Voltar | indice Fontes | Seguinte

Figure 1. Homepage of the object “Advertisement: get smart”.

Source: www.univates.br/roau

3 Translation of Figure 1: Observe the advertisement’s text and answer:

“Book to get smarter. No contraindication. Consume several times a day.”

Click on the image to expand.

In the utterance present in this advertisement’s text there is a gap. Taking into account the basic textual elements (text, image, color, shapes...) what
is the word that fills the gap? Write here:
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The object shows part of an advertising campaign,
from which a term was deleted, which is essential to
understand the advertisement, and replaced by a gap.
The question asks the student to fill this gap, taking into
account the contextual elements, such as text, image,
colors and shapes.

Thus, to be able to accomplish the activity, the
student develops hypotheses to fill the gap, as they con-
front their prior knowledge and language clues left by the
author (Pereira, 2009). In making these assumptions, the
reader does a new general reading in order to test them
and, realizing that they make sense, they complete it in
the field provided.

If they do not get it right, a message of feedback
appears on the screen, as shown in Figure 2*.

The feedback draws the student’s attention to a
few key terms to understand this text, such as “no con-
traindications,” “consume several times a day” and “free
consumption.” It also suggests that the student should
pay attention to the book format, on which there is a red
stripe. And it proposes that they try again.

With this information, the feedback leads the stu-
dent to reflect on a number of elements that must be taken
into account to arrive at the text’s meaning. Subsequently,
the reader in training does a new reading, considering the
issues raised, and formulates new hypotheses.

Likewise, if the students get the answer right, the
feedback indicates linguistic features that may have been
considered by the students to form a text understanding
strategy® (Figure 3).

According to Forneck et al. (2015b, p. 220), the
feedback of objects constructed “[...] were thought to lead
the reader metacognitively on their process of understand-

DR ONRANOT D)
(ONSUMIR YARIAS

Repare nas expressoes “sem
contraindicacdes”, “consumir
varias vezes ao dia” e “consumo
liberado”, bem como no formato
do livro com a tarja vermelha.
Tente novamentel

os elementos contextuais (texto, imagem, cores, formas, ...), que ¢

| presente neg Levando em

Figure 2. Feedback screen of the object “Advertisement:
get smart”.

Source: www.univatse.br/roau

# Translation of Figure 2: Pay attention to the expressions “no contraindications”,

as to the shape of the book with the red stripe. Try again!”
’ Translation of Figure 3: The expressions “no contraindications,

”

ing, enabling them to use the strategies learned in other
reading experiences that they may have.” We highlight,
once again, that the great advantage of this material is the
feedbacks that go far beyond saying “Try again.” They
teach readers to consider the elements that are essential
to understand a certain text.

In order to verify the impact of the interaction
with digital objects in the qualification of inferentiation
processes, learning situations were provided in which stu-
dents could handle the objects and check their progress in
terms of reading comprehension skills. The methodology
of this approach is described below.

Methodological procedures

Considering the objective proposed for this study,
which is to verify the contributions of digital learning
objects developed at Univates to reading comprehension,
a research using a quantitative approach was carried out.

The digital objects used in this research are avail-
able on the Learning Object Repository of Univates
—ROAU (www.univates.br/roau) in “Textual comprehen-
sion — Complete collection”. This is a compilation of ten
objects, developed with support from the Hot Potatoes
software. The uniqueness of this proposal is that, when the
student interacts with the objects, feedbacks are generated
and help the student become aware of the strategies used
to understand the text, thereby promoting the develop-
ment of their reading competence (Forneck et al., 2015a).
For this reason, the preparation of feedbacks demands
time and care. A feedback of error should not only present
the incorrectness of the answer; it should mainly provide
a linguistic clue that challenges the user to explore, con-

(scums s
As expressoes “sem
contraindicacdes”, “consumir
varias vezes ao dia” e “consumo
liberado”, bem como o formato do
livro com a tarja vermelha
remetem a ideia de REMEDIO.

Parabéns!
No enunciado presente neg Levando em
consideracéo os elementos| OK lormas, ...), que pz

preenche a lacuna?
Escreva aqui: REMEDIO

Figure 3. Final feedback screen of the object “Advertise-
ment: get smart”.

Source: www.univates.br/roau

”

consume several times a day” and “free consumption”, as well

consume several times a day” and “free consumption” as well as the shape of

the book with the red stripe refers to the idea of MEDICATION. Congratulations!

Digital objects for the learning of reading: An active teaching methodology
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sciously, a possible reading strategy to be used in that
context. The feedback of correct answer, in turn, should
go beyond the simple congratulation; it should indicate
the possible cognitive path followed by the reader. Both
the feedback® of error and the one of correct answer aim
to deautomatize the process of production of inferences.

Therefore, in addition to providing contexts of
interaction with reading, as the digital learning objects put
the student in touch with various textual genres, they can
also be recognized as an active teaching method because,
through feedbacks, they guarantee the learning of the
deautomatization of inferentiation processes. Thus, the
student can self-monitor themselvesf and become aware
of the process of reading comprehension.

In order to verify the effectiveness of this method-
ology, at first a pilot intervention with students of the 6th
grade of elementary school was conducted at the same
school where the official test would take place. In this
activity, the researchers asked students to interact with
the objects in the order in which they were presented.
It was observed that, in a period of 45 minutes, most
students were able to develop up to six or seven of the
ten objects that make up the collection. As a result, we
decided to organize two moments of interaction of the
students who were the research subjects with the objects,
with 45 minutes each.

The subjects of this study were students of two
classes of the 8th grade in a private school of Lajeado/
RS, totaling 42 students. These groups were chosen be-
cause the teacher is a graduate of the Language Program
of Univates, which includes the goal of the research
project to which this study is linked, besides the fact that
the learning objects include textual genres appropriate to
that age group.

It is noteworthy that the people responsible for the
students participating in this work filled out the Free and
Informed Consent Form (FICF), in which they became
aware of the study’s objectives and procedures and au-
thorized the participation of the students in the processes.
It should be also noted that the students will be identified
as A1, A2 and so forth, in order to preserve their identity.

Data were collected from the manipulation of
digital objects by the researched subjects, according to
the following configuration: pre-testing, interaction with
objects, post-testing, as described below.

Before providing interaction with the material, a
reading test was applied with the cloze method, which
is validated by Pereira (2008) as a suitable method for
assessing reading comprehension. The text that served
as a support in the test — Comparing to grow — deals
with an everyday issue for students and its vocabulary

was considered appropriate to the schooling level of the
subjects (Pereira, 2005). The text in question had 50
gaps, set at every five words. The student should fill the
gaps with the best word that fits the context, according
to their perception.

According to Pereira (2005) and Leffa (1996),
cloze is a technique of text gapping so that the meaning
must be recovered by the reader, and it has been used
worldwide as a way to assess proficiency in reading.
In this technique, it is recommended to start the gaps on
the third or fourth line and then erase one word for every
five words of text (Leffa, 1996). In order not to influence
the reader as to the length of the deleted word, Pereira
(2005) recommends that the gap should have an empty
space with a standard extension. As to the test tabula-
tion, what is considered correct is “the word that is in the
original text and words with an approximate meaning that
are acceptable within the context” (Pereira, 2008, p. 5).

Secondly, two sessions of interaction with digital
objects were organized in the School Computer Lab.
These interaction sessions lasted 45 minutes each, totaling
90 minutes of interaction. In each session, the students,
each with their computer, could choose the process for the
development of the activities, following the order in which
objects are available in ROAU, or following a random or-
der according to their interests. There was no intervention
by teachers or researchers during the interaction with the
objects. Finally, a new cloze testing was applied in order
to determine the evolution of the learning of reading.

After the collection, the data were tabulated in an
Excel spreadsheet, assigning the following scores: filling
in accordance with the original word: 2 points; filling
with synonyms of the term: 1 point; mistake or blank: 0
points. It is noteworthy that those words were considered
synonymous that appeared as such in two dictionaries, a
printed version of Ferreira (2010) and the online Michaelis
dictionary (2015), so that the data were examined with
greater transparency, turning them into important elements
to confirm the hypothesis raised (Barros and Lehfeld,
2010). As the text contained 50 gaps, the highest score
that could be achieved by the student was 100 points.

Finally, we also emphasize that the Portuguese
teacher of the students involved in this work received a
report indicating the scores of the students in each test.
In addition, each student also received, individually, their
respective results in the pre and post-test, their average
grade in the tests and the class average. Giving this feed-
back to the school and the subjects involved was con-
sidered important, so that, based on the results, teaching
practices could be planed so as to value active teaching
methodologies and digital learning objects.

¢ According to Leffa (2003), we could classify the proposed feedbacks as strategic because they lead the student to reflect on their learning process,
so that they can accomplish the task successfully. We agree with Leffa and Castro (2008) that feedback is a tool that enables interactivity between
the user and the machine, causing the reader to stop reading only to start doing something.
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Presentation and analysis of collected data

From the application of the cloze test before and
after the interaction with the digital objects data emerged,
which allow a series of analyses. Graphs 1 and 2 show
the scores of the students of the two classes in the pre
and post-test.

Upon assessing the overall performance of the two
groups, the data showed that group 81 performed better.
The sum of the scores of the students was 932 points in
the pre-test and 999 in the post-test, with an evolution
of 67 points. Class 82, in turn, which had two additional
students, reached 1,062 points in the pre-test and 1,080
in the post-test.

Considering the two groups together, the initial
performance in terms of the reading level was 1,994
points and the final one 2,079 points, which represents

an increase of 85 points. In a superficial assessment, one
can consider this evolution very low. However, consider-
ing that there were only two interventions with objects,
one can consider this a very significant number. It can be
deduced that, if they were provided with more moments
of interaction with the material, the result would be better.

In Table 1 there are some measures of the main
trend, which allow a more detailed assessment of the
tests performed.

Considering the total of the two classes, the mean
was 47.5 in the pre-test and 49.5 in the post-test. This
data show that the overall average of students’ grades in
the post-test was higher than in the pre-test, which means
that after the interaction with digital objects there was an
improvement of reading comprehension rates at 4.2%.
This is a significant finding in relation to the short time
of interaction.

80

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All A12 A13 Al4 Al15 Al6 Al7 Al18 Al19 A20 A21 A22

Graph 1. Results of the Pre and Post Test — Class 81.

80

70

60

40 -

20 -

Al A2 A3 A4 A5 A6 A7 A8 A9 A10 All Al12 A13 Al4 A15 Al6 Al7 A18 A19 A20

Graph 2. Results of the Pre and Post Test — Class 82.
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Table 1. Variables considered in the analysis of the scores
of the pre and the post-test.

Pre-test Post-test
Mean 47.5 49.5
Median 50.5 51
Amplitude 47 42
Standard deviation 11.93 10.28
Coefficient of variation 25.11 20.7
Correlation coefficient 0.75

Another interesting data is that the median was
50.5 in the pre-test and 51 in the post-test. Although a low
median was observed, there was an evolution from the pre
to the post-test. Moreover, comparing these results to those
obtained by Pereira (2008) and Menegat (2007), we note
that the subjects of this study reached a mean suitable to
the standards of the cloze testing method. But we believe
that if they have more contact with the digital learning
objects, they may achieve the mean score presented by
Pereira (2008), which is 6.0.

Another aspect that draws our attention is the fact
that both the mean and the median represent low grades,
in absolute terms, which points, in an extensive analysis,
to a deficiency in reading comprehension and a fragility
of the work with reading. But it indicates mainly the long
way to go when it comes to the teaching and learning of
reading. From this standpoint, the use of active teaching
methodologies can be instrumental in this process.

Another relevant data is the amplitude, which
shows the difference between the highest and lowest
variable. In the pre-test, it was 47 and in the post-test
42, which shows that in the post-test there was a smaller
difference between the student who had the lowest score
and the one who had the highest score, i.e., there was less
disparity between students in the post-tests.

The standard deviation, which was 11.93 in the
pre-test and 10.28 in the post-test, had a modest reduction,
showing that, in relation to the mean, there was less varia-
tion in scores. This finding is consistent with the coefficient
of variation, which was 25.11 in the pre-test and 20.7 in
the post-test. This confirms the reduction in the variability
of the grades. In the assessment performed, this data is
considered positive; however, we point out that the results
emerged from this specific intervention and that, with the
research subjects, the interaction with the objects brought
contributions to the reading comprehension.

It is also noteworthy that in this study the correla-
tion coefficient was 0.75. This shows the proximity of the
grades of a student in the pre and post-test. For example,

student A9 of class 81 was one of the students who had
the lowest score in the pre-test and in the post-test as well.
On the other hand, students A10 and A16 of class 81 were
those who had the best score both in the pre-test and the
post-test. This reveals the safety of the test applied.

All these positive data reveal that digital learn-
ing objects, seen from the perspective of active teaching
methodologies, can make significant contributions to the
deautomatization of the reading comprehension process
and, above all, to the improvement of the ability of inferen-
tiation, and they also qualify the methodological processes
of the teaching of reading. This is due to the fact that the
objects give simultaneous feedback to students, which
gives them a reflection on their reading procedures, bring-
ing the route of the reading comprehension to the level of
consciousness. Thus, the students begin to pay attention
to the understanding route and to how they cognitively
build the text’s meaning.

It is precisely in this aspect that the confirmation
of the hypothesis that was anticipated in this study lies:
it was assumed, as a premise, that the deautomatization
of the inferentiation process ensures the formation of an
autonomous subject, who knows how to deal consciously
with the knowledge and the information available for the
exercise of their citizenship, because they know how to
understand and interact with the world through language.
We also took as a premise that active teaching methodolo-
gies contribute to the formation of an autonomous subject
in relation to learning processes. So, in view of the results
obtained from the tests and the sessions of interaction with
digital objects, it can be said that metacognitive reading
strategies, developed through the interaction with digital
learning objects that explore the feedback of the activities,
indicating linguistic clues to the cognitive reading route
to be developed, can be understood as an active teaching
methodology for the learning of reading.

The positive data from this study with regard to
reading comprehension were, as in Dewey’s conception
(1978), due to the fact that the students experienced
situations offered by DLOs that gave those involved an
opportunity to gain new knowledge.

In this sense, as we have already stated in the
introduction of this text, we defend the inclusion of this
methodology —use of digital learning objects at the meta-
cognitive level — in the current classification.

Final considerations

This paper offered a dialogue between active teach-
ing methodologies, among which are the digital learning
objects, and the teaching of reading comprehension. The
study aimed to investigate the contribution of DLOs, devel-
oped in an extension project of Univates, to the improve-
ment of reading comprehension. To this end, students of
the 8th grade were given time to interact with the objects.
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The cloze testing, used before and after the interac-
tion with the material as an instrument of data collection,
showed that these objects can contribute to the recogni-
tion of clues in the text and to the making of inferences,
since there was a better performance in testing after the
interaction with the objects.

Thus, it is believed that the inclusion of active
teaching methodologies in Basic Education can contribute
to the formation of a more critical and autonomous citizen,
since the student, in this methodology, is the center of the
learning process. It is proposed here that this type of work,
if done in the classroom, helps to motivate professionals
to assume the role of learning managers, following the
tenets of Moran (2015).

This study also showed that digital learning ob-
jects, such as those that can be freely accessed on the web-
site www.univates.br/roau, can form more autonomous
readers, capable of producing more meaningful inferences
from the interaction with a great variety of textual genres.
Therefore, this material should be used by teachers in
their Portuguese classes in Basic Education. Moreover,
it can also serve as an inspiration for the construction of
other digital objects and for the planning of innovative
teaching practices.

Given the above, we reaffirm the integration of
digital learning objects at the metacognitive level as a new
perspective of active methodology, which should, in our
view, be developed in schools, as this study showed their
contribution to the improvement of the reading compre-
hension of students.
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