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ABSTRACT

Objective: To analyze the concept of virtual learning object and environment according to Rodgers’ evolutionary perspective.
Method: Descriptive study with a mixed approach, based on the stages proposed by Rodgers in his concept analysis method.
Data collection occurred in August 2015 with the search of dissertations and theses in the Bank of Theses of the Coordination
for the Improvement of Higher Education Personnel. Quantitative data were analyzed based on simple descriptive statistics and
the concepts through lexicographic analysis with support of the IRAMUTEQ software. Results: The sample was made up of 161
studies. The concept of “virtual learning environment” was presented in 99 (61.5%) studies, whereas the concept of “virtual
learning object” was presented in only 15 (9.3%) studies. Conclusion: A virtual learning environment includes several and
different types of virtual learning objects in a common pedagogical context.

Descriptors: Educational Technology; Teaching Materials; Concept Formation; Research; Technology.

RESUMO

Objetivo: Analisar o conceito de objeto e de ambiente virtual de aprendizagem na perspectiva evoluciondria de Rodgers.
Método: Estudo descritivo, de abordagem mista, realizado a partir das etapas propostas por Rodgers em seu modelo
de analise conceitual. A coleta de dados ocorreu em agosto de 2015 com a busca de dissertagoes e teses no Banco de
Teses e Dissertacoes da Coordenagao de Aperfeicoamento de Pessoal de Nivel Superior. Os dados quantitativos foram
analisados a partir de estatistica descritiva simples e os conceitos pela andlise lexicografica com suporte do IRAMUTEQ.
Resultados: A amostra é constituida de 161 estudos. O conceito de “ambiente virtual de aprendizagem” foi apresentado
em 99 (61,5%) estudos, enquanto o de “objeto virtual de aprendizagem” em apenas 15 (9,3%). Conclusao: Concluiu-se
que um ambiente virtual de aprendizagem redne varios e diferentes tipos de objetos virtuais de aprendizagem em um
contexto pedagogico comum.

Descritores: Tecnologia Educacional; Materiais de Ensino; Formacao de Conceito; Pesquisa; Tecnologia.

RESUMEN
Objetivo: Analizar el concepto de objeto y de ambiente virtual de aprendizaje en la vision evolutiva de Rodgers.
Método: Estudio descriptivo de abordaje mixto, realizado a partir de las etapas propuestas por Rodgers en su modelo de
analisis conceptual. Datos recolectados en agosto de 2015, sobre busqueda de disertaciones y tesis en Banco de Tesis
y Disertaciones de la Coordinacion de Perfeccionamiento de Personal de Nivel Superior. Los datos cuantitativos fueron
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analizados mediante estadistica descriptiva simple, y los conceptos, por andlisis lexicografico con soporte IRAMUTEQ.
Resultados: La muestra estuvo constituida por 161 estudios. El concepto de “ambiente virtual de aprendizaje” estuvo
presente en 99 estudios (61,5%); mientras que el de “objeto virtual de aprendizaje”, sélo en 15 (9,3%). Conclusién: Se
concluye en que un ambiente virtual de aprendizaje retine varios diferentes tipos de objetos virtuales de aprendizaje en un

contexto pedagbgico comun.

Descriptores: Tecnologia Educacional; Materiales de Ensenanza; Formacién de Concepto; Investigacion; Tecnologia.

[ CORRESPONDING AUTHOR

Pétala Tuani Candido de Oliveira Salvador

E-mail: petalatuani@hotmail.com )

INTRODUCTION

In the context of technological advances, educational in-
stitutions face emerging challenges: the need for meeting de-
mands of the information society; and a new learning popula-
tion characterized as digital students, for instance'".

Therefore, contemporary needs require universities that un-
derstand the outstanding importance of dynamic, flexible, co-
operative, personalized, and interactive educational models®.

The challenge is to enable students to become political,
social, and intellectual beings, in a free and independent way.
For this purpose, going beyond classroom walls is needed,
with the development of innovative pedagogical proposals®.

In this outlook, the development of information and com-
munications technologies (ICTs) has led to innovations in
the teaching-learning process. The integration of new tech-
nologies in education allows professors to create and recre-
ate learning materials based on a combination of interactive
multimedia resources®.

In addition, the integration of digital learning with ICTs
reduced significantly the barrier to innovative education and
helped to overcome time and space as restrictions in tradi-
tional teaching models, thus moving students from passive
reception of knowledge to more active learning approaches”.

Incorporating technological innovations into education
constitutes a reality and requirement for teaching environ-
ments. However, this process should not occur far from peda-
gogical reflections and development of appropriate educa-
tional materials.

Regarding educational materials that integrate ICTs, virtual
learning objects (VLOs) and virtual learning environments
(VLEs) stand out, which are widely glimpsed as potential sup-
port tools for the teaching-learning process®®.

These tools must be understood in their essence, so their
incorporation into the teaching environment is in accordance
with pedagogical approaches required for innovative teaching.

For this purpose, it is relevant to carry out a conceptual
analysis based on Rodgers’” evolutionary method”, which con-
siders contextual aspects as influencing concept.

This cyclical process considers that the meaning of a spe-
cific concept depends on its use and application, and is car-
ried out by three elements: meaning, use, and application”.

Therefore, the present study tries to respond to the follow-
ing research questions: How are the concepts “virtual learning
object” and “virtual learning environment” used in Brazilian
scientific productions? What is the contextual base, substitute
terms, and concepts associated with “virtual learning object”

and “virtual learning environment” according to Rodgers’ evo-
lutionary perspective?

The objective of the present study was to analyze the con-
cept of virtual learning object and environment according to
Rodgers’ evolutionary perspective.

METHOD

Ethical aspects
Ethical approval was not required for this study, since it
used public domain documents.

Theoretical-methodological framework and type of study

A descriptive study with a mixed approach was carried
out based on the stages proposed by Rodgers” in his concept
analysis method: 1) to define the concept of interest; 2) to
select the field for data collection; 3) to highlight the attributes
of the concept and contextual bases (antecedents and conse-
quences); 4) to analyze the characteristics of the concept (sub-
stitute terms and related concepts); 5) to identify, if necessary,
an example of a concept; and 6) to determine the implications
of the concept.

“Virtual learning environment” and “virtual learning ob-
ject” were defined as concepts of interest.

Methodological procedures

Data source

The data collection source was the Bank of Theses and
Dissertations of the Coordination for the Improvement of
Higher Education Personnel (CAPES, as per its acronym in
Portuguese), which is a database that gathers dissertations
and theses developed in Brazil. These monographs were
chosen as field for data collection, because they are stud-
ies that present more detailed theoretical discussions on
the theme.

Data collection and organization

Data collection occurred in August 2015 by means of two
searches in the field “subject”, resulting from the combina-
tion of the controlled descriptor “Educational Technology”
with the non-controlled descriptors “Virtual Learning Environ-
ment” and “Virtual Learning Object”.

Full scientific productions related to the theme, available
online, were included. The following stages were carried out:
analysis of titles and abstracts; exclusion of duplicate studies;
search of the full version; and full reading (Figure 1).
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Combination “Educational Combination “Educational
Technology and VLE” Technology and VLO”
292 46
* +
Analysis of titles
and abstracts:

3 in disagreement

Analysis of titles and
abstracts:
26 in disagreement
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In the analysis of similarity, it is im-
portant to analyze the size of the words
and thickness of the lines that connect
them, which are aspects that show the
significance of the terms to understand
the phenomenon analyzed.

RESULTS
The sample was made up of 161

studies: 129 dissertations (80.1%)
and 32 theses (19.9%). There was

309
Duplicates:
279
'
Full version

unavailable: 61

Jr% 218 \

a prevalence of dissertations from
academic master’s degree students

(108; 67.1%). The studies analyzed

i

Do not approach
conceptual aspects: 57

were submitted in 2011 (88; 54.0%)
and 2012 (74; 46.0%).

Sample:
161

Note: VLE — virtual learning environment; VLO - virtual learning object

Figure 1 — Data collection flowchart

Data analysis

The studies were analyzed based on previously standard-
ized indicators to characterize them and develop the concep-
tual analysis (Chart 1).

Quantitative data were analyzed based on simple descrip-
tive statistics; and the concepts, through lexicographical anal-
ysis with support of the software Interface de R pour les Ana-
lyses Multidimensionnelles de Textes et de Questionnaires
(IRAMUTEQ)®.

With the aim of establishing the stage 5 of the conceptual
model of Rodgers"” - to identify, if necessary, an example of
a context - a lexicographical analysis of the concepts of VLO
and VLE presented in the studies analyzed was carried out,
based on analysis of similarity with the support of the IRA-
MUTEQ software.

Chart 1 - Analysis indicators and their respective standardizations

They were developed in 65 dif-
ferent higher education institutions
(HEIs), with a prevalence of HEls
located in the Southeast region of
Brazil (32; 49.1%), followed by the
South (17; 26.2%), Northeast (11; 17.0%), and Central-West
regions (5; 7.7%).

The authors of the dissertations and theses came from 43
degrees, with emphasis on Languages (25; 15.7%), Pedagogy
(23; 14.5%), Mathematics (16; 9.9%), and Computer Sciences
(12; 7.5%).

The concept “virtual learning environment” (VLE) was pre-
sented in 99 (61.5%) studies, whereas the concept “virtual
learning object” (VLO) was presented in only 15 (9.3%) stud-
ies. The attributes, antecedents, and consequences identified
for both concepts are presented in Table 1.

As substitute terms, the concept of VLE had 12 synonyms,
with emphasis on virtual teaching and learning environment (12;
7.5%). The other terms used were: virtual environment (9; 5.6%);
digital learning environment (7; 4.3%); virtual teaching environ-
ment (6; 3.7%); virtual classroom
(5; 3.1%); distance learning en-

vironment (4; 2.4%); computer-
based learning environment (4;

2.4%); collaborative learning

environment (3; 1.9%); virtual

learning environment (1; 0.6%);

virtual reality environment (1;
0.6%); collaborative virtual en-

Area Indicator Standardization
Title Article’s title
g Year Year of submission
'é Academic level Academic Master’s Degree, Professional Master’s Degree, or PhD
§ Education institution University of development of the study
S | Area of knowledge Indicated in the CAPES Thesis Portal

vironment (1; 0.6%); and virtual

Author’s academic degree

Degree according to Lattes Resume

transmission of information envi-

ronment (1; 0.6%).

The term VLO presented five
substitutes, with prevalence of

Learning Object (11; 6.8%). Oth-

er terms also used were: hyper-

« | Concept Concept of VLO and VLE

—% Attributes Characteristics of a VLO and a VLE

LE Antecedents Events that contributed to the emerging of VLOs and VLEs
‘% Consequences Consequences resulting from the use of VLOs and VLEs

E Substitute terms Synonyms used for VLO and VLE

media learning object (2; 1.2%);

Related concepts

Concepts developed with the concepts of VLO and VLE

learning objects (1; 0.6%); digital

Note: VLE — virtual learning environment; VLO - virtual learning object; CAPES - Coordination for the Improvement

of Higher Education Personnel

educational object (1; 0.6%); and
digital learning object (1; 0.6%).
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Table 1 - Attributes, antecedents, and consequences of the concepts, Brazil
Variable n(N = 161) %

Attributes
Incentive to participation, collaboration, and interaction of students 77 47.8
Intertextuality, navigability, and integration of diverse media 74 46.0
More active, dynamic, and personalized teaching-learning process 29 18.0
Encouragement to autonomy of students 29 18.0
Re-dimensioning of time and space of the traditional education model 20 12.4
Flexible organization of the teaching-learning process 18 11.2
Possibility of linear and non-linear learning 17 10.6
Professors become advisers/mediators 16 9.9
Strengthening of the relationship between professors and students 15 9.3
Presentation of the content in an organized and systematic way 15 9.3
Potential for a significant learning experience 14 8.7
Possibility of simple and intuitive use 12 7.5
Importance of the participants’ intentionality 10 6.2
Possibility of change according to needs 7 4.3
Filing and reuse of the material produced 6 3.7
Possibility of use in distance learning or to support face-to-face activities 5 3.1
Safe learning environment 3 1.9

Antecedents
Popularization of the Internet 52 32.3
Evolution of the five generations of distance learning 37 23.0
Technological advances and easy access to information 36 22.7
Demand for education adapted to new requirements 32 19.9
Development of ICTs 28 17.4
Need for complementing the traditional teaching model 27 16.8

Consequences
Requirement of a collaborative learning 30 18.6
Need for incorporating technologies in the face of pedagogical approaches 28 17.4
Professors with new skills and technical-pedagogical support 25 15.5
Need for independent apprentices 24 14.9
Need for developing appropriate educational materials 22 13.7
Need for technical guidance for the beginning of the process of use 18 11.2
Potential response to new demands presented by the current society 12 7.5
Guarantee of conditions for accessibility and use of the equipment 11 6.8
Need for establishing an organizational culture 5 3.1

Note: ICTs — information and communication technologies
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Note: VLE — virtual learning environment.

Figure

2 - Analysis of similarity of the concept virtual learning environment

As regards related concepts, distance
learning was discussed in all works ana-
lyzed (161; 100.0%). In addition, ICTs
(64; 40.0%), new teaching conceptions
(26; 16.1%), b-learning (7; 4.3%), and e-
learning (5; 3.1%) were also highlighted.

Figure 2 presents the analysis of simi-
larity on the concept of VLE, with em-
phasis on the following words: system,
space, Internet, learning, and interaction.

In addition to these aspects, it is im-
portant to highlight the attributes that
were inherent to the concept of VLE in
the analysis of the dissertations and the-
ses: production of contents and several
communication channels by means of
synchronous and asynchronous tools
(29; 18.0%); storage, distribution, and
management of learning contents (23;
14.3%); control and assessment tools
of the didactic process (20; 12.4%); and
possibility for individuals geographi-
cally dispersed throughout the world of
interacting in diverse times and spaces
(11; 6.8%).
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Figure 3 — Analysis of similarity of the concept virtual learning object

In the scope of the analysis of similarity of the concept VLO
presented in Figure 3, the following terms were highlighted:
resource, digital, learning, and use.

As regards the specific attribute of the VLO, all 15 (9.3%)
works that conceptualized it showed that it is characterized by
its reusability, adaptability, granularity, modularity, interactiv-
ity, conceptuality, accessibility, portability, and durability.

DISCUSSION

The restriction on the time dimension of the sample results
from an update of the Bank of Theses and Dissertations of
CAPES. Consequently, at the time of the research, only studies
of these years were available.

The prevalence of academic master’s courses and HEls lo-
cated in the Southeast region is in accordance with the quan-
titative distribution of graduate programs in Brazil®.

In line with the complex and integrative process of multiple
professionals, which is the development and validation of an
educational tool"'?, the authors of the dissertations and the-
ses came from 43 different academic degrees.

Collaborative learning stood out as an attribute of virtual
learning objects and environments. This is mentioned by the
literature as a pedagogical tool to minimize the disadvantages
of distance learning, so the social component is incorporated
into e-learning environments, requiring a continuous analysis
of professors regarding the actions of students,

In the scope of VLOs and VLEs, it is worth mentioning
computer-supported collaborative learning (CSCL). Research-
ers suggest a theoretical picture for a better understanding

small

example

object

Virtual learning object and environment: a concept analysis

and consolidation of the collaboration in
these environments, based on three main
elements: the pedagogical aspect, level of
learning, and unit of learning"2.

The pedagogical element refers to tools
used to support and guide individuals, teams,
and communities through a set of learning
goals. The level of learning refers to abilities
that students use to work together in a team,
which includes the process of communica-
tion, level of motivation, and social aspects
involved in the interaction among students
and between students and professors. The
third element, the unit of learning, refers to
technological needs of the activity, depend-
ing on the composition of the environment,
which will determine the way technology is
used and the activity effectiveness?.

In the context of VLOs and VLEs, collabo-
ration should be understood as an essential
and decisive element for the achievement of
pedagogical goals. For this purpose, students
and professors assume new roles: whereas
those are more active, independent, and
dynamic, these assume new responsibilities
of mediation and motivation in the teaching-
learning process.

A study carried out in Spain with the aim of analyzing the
effects from interactivity in e-learning showed that students
seek higher levels of interactivity and understand that collabo-
ration in education provides positive subjective experiences.
These, in turn, unchain results of utmost importance for teach-
ing institutions: favorable attitudes and positive intentions to
continue surfing the virtual environment3.

The integration of several media was also highlighted in
studies analyzed on the quality of attribute of virtual learning
objects and environments.

These educational tools are characterized as self-directed
and flexible, in which access to multimedia files, sites, and
original content may result in a truly multifaceted learning
experience™.

In this context, researchers indicate the benefits of synes-
thetic learning. A study carried out in the United States - that
investigated the effects of a mixed reality simulation game
on the results of learning, by comparing the performance of
the participants in the experimental simulation with a control
group using the same simulation game in a desktop computer
- showed that the group of participants who used their whole
bodies to be involved with the concepts of physics presented
higher learning and more positive attitudes in relation to the
simulation experience and learning environment.

Therefore, the development of learning environments sup-
ported by technology constitutes a continuing innovation field,
with the aim of increasingly benefiting the teaching-learning
process, which is characterized by dynamism and interaction.

Consequently, the personalized and independent educa-
tion process, aspect also shown as an attribute of VLOs and

process.
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VLEs, is recognized as an optimizer of effective learning medi-
ated by technology.

In this context, studies carried out in Brazil®'®, the United
States"™, the United Kingdom¥, Taiwan”, Spain®, Thai-
land®, Malaysia"”, Iran®®, Colombia®", and other countries,
already showed the benefits in the use of virtual learning ob-
jects and environments and the effective results when com-
pared with traditional education processes.

In the context of healthcare education, a benefit/attribute of
VLOs and VLEs is also highlighted by the literature: safety in
the teaching-learning process. From the bioethical point of view
and didactic considerations that include this teaching, the use of
virtual objects and environments to promote a safe learning en-
vironment is relevant, which is an aspect that is also reflected in
the optimization of patient safety in clinical environments'>22,

In the form of antecedents of the concepts analyzed, that is,
historical facts that contributed to their development, the stud-
ies highlighted the popularization of the Internet and ICTs,
with their consequent technological advances and new de-
mands in the teaching-learning process, in a context in which
the traditional teaching model needs to be complemented.

It is worth mentioning that the advent of the computer, in
parallel with the development of the Internet, led to important
changes in human relations. In other words, the way human
beings interact with each other was revolutionized due to ad-
vances carried out in the computer and Internet contexts?",

The presence of cyberspaces has changed societies, which,
in turn, led to the development of digital learning??, leading
the academic environment to face new challenges in order to
be integrated in the cybernetic space.

As a consequence of this process, the dissertations and the-
ses analyzed showed an important aspect in line with interna-
tional researchers: the need for incorporating and developing
technological tools in education to the face of pedagogical
approaches!>2324,

The potential benefits of virtual learning objects and environ-
ments may be annulled due to the lack of a pedagogical reflec-
tion from those involved in the teaching-learning process®?.

Furthermore, the incorporation of these technologies pro-
vides new educational training possibilities, but reviewing the
theoretical bases that form a pedagogical model is required,
as well as clarifying new roles of professors and students in
these new teaching-learning settings, since it is clear that the
traditional teaching model is not enough to meet new educa-
tional demands.

The use of VLOs and VLEs should not only be concentrated
in the training of procedures and knowledge, but also gener-
ate a learning environment that integrates the development
of other skills of communication, reflection, critical thinking,
and decision making®?.

Another challenge is finding effective ways to provide feed-
back on the interactions of users. Comments and actions pro-
moted in VLOs and VLEs might often show a reminiscence of
formal instruction and be harmful to apprentices!™.

The advantageous aspects are easily provided by these en-
vironments, such as the use of quizzes, which are important
for both students, who can self-assess the knowledge acquired,

Virtual learning object and environment: a concept analysis

and professors, who can check if their teaching strategies are
appropriate, measuring how much of the themes were assimi-
lated by students. However, assessment cannot be limited to
the results of tests and trials®¥.

Enhancing these results with data on interactions between
the users (students and professors) and systems could be a so-
lution. For example, the level of participation in different activ-
ities, quality of interaction and communication among peers
could be interesting data to be used during the assessment®@?.

Another consequence highlighted in the study was the
required technical and pedagogical support of professors, as
well as the promotion of an organizational culture in HEIs that
promotes the development and incorporation of VLOs and
VLEs appropriate to the proposed pedagogical process.

A case study based on the experience in implementing a semi-
distance learning approach to a reading course for students of
methodology in the College of Foreign Languages at the Moscow
State University in Russia found the importance of an appropriate
academic policy with management support in the use of technol-
ogies in education as one of the pillars for an effective learning®>.

In the quality of concepts associated with virtual learning
environments and objects, b-learning or blended learning is
highlighted, which is a modality increasingly discussed and
incorporated into education institutions.

Blended learning has been highly regarded as a combina-
tion of classroom and on-line activities. While the definition
is clear and simplistic, its implementation is complex and sig-
nificantly challenging'.

A B-learning system is supported by technology with a
combination of teaching techniques, including self-study and
an on-line classroom with work instructions, adapting to the
individual needs of students!?.

This teaching method is in accordance with the elements
of the flipped classroom, known as inverted classroom, and
includes the autonomy of students in learning at home, with
support of VLOs and VLEs, and the school while environment
of discussion and learning, mediated by professors‘?.

These pedagogical approaches not only represent a com-
bination of on-line and off-line teaching methods, but also of
learning theories, such as problem-based approaches, sup-
ported by constructive ideology versus traditional lessons,
which originate from the method of direct instruction based
on behaviorist principles.

The relevance in this process, as already highlighted, is that
the technological tool is understood as a teaching support, in
the face of pedagogical approaches.

Finally, as a result of the conceptual analysis, based on the
analysis of similarity of the concepts VLE and VLO, it was pos-
sible to check the attributes that distinguish these two teach-
ing tools. VLE was understood as a computer system that in-
tegrates features and tools, enabling the development of an
on-line interactive teaching-learning process accessed by navi-
gators in the Internet or local networks.

As differentiating attributes of the VLE, the use of synchronous
and asynchronous tools of communication stands out, especial-
ly forums and chats; the storage, distribution, and management
of the learning contents that enables flexible learning in time
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and space; and the use of control and assessment tools of the
didactic process, based on reports of access and participation,
which, in an essential way, is mediated by tutoring systems424,

Virtual learning objects were highly regarded as a digital
resource of limited size that can be reused within several
pedagogical activities and strategies. VLOs are tools character-
ized by their reusability, adaptability, granularity, modularity,
interactivity, conceptuality, accessibility, portability, and dura-
bility"®. Therefore, virtual objects include a variety of didactic
material (images, videos, games, sites, etc.), as long as used in
a teaching-learning process with technological base.

In summary, a VLE is a collaborative environment support-
ed by technology that integrates several and different types of
VLOs in a common pedagogical context.

Study limitations

The present study presented as limitation the reduced time
dimension of the studies analyzed, an aspect resulting from
an update of the Bank of Theses and Dissertations of CAPES.

The authors suggest expanding the study to the internation-
al scope, in order to understand whether conceptual analy-
ses carried out in Brazilian studies are in accordance with the
global perspective.

Virtual learning object and environment: a concept analysis

Contributions to the healthcare area

The effective understanding of the use and application of
these concepts is expected to guide the development and
validation of these relevant educational tools. In addition, the
conceptual analysis carried out may benefit the standardiza-
tion of the use and meaning of the concepts by researchers in
diverse areas of knowledge.

CONCLUSION

The conceptual analysis enabled the understanding of the
multiple interfaces of the concepts of virtual learning object
and environment, in order to elucidate their similarities, differ-
ences, and associations.

In conclusion, a virtual learning environment includes sev-
eral and different types of virtual learning objects in a com-
mon pedagogical context.
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