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Abstract: e main purpose of this paper is to present the students' interactions and
satisfaction in a Collaborative Lab Project supported by a Teaching Assistant System-
TASystem. e goal of the developed TASystem is twofold: a) to assist the instructors
with the design of collaborative learning activities in Learning Management Systems-
LMS and b) to help the students when performing this type of activities in these systems.
e TASystem was embedded into the LMS Moodle. In order to carry out this study,
a research methodology was defined. Students from the School of Engineering at the
Universidad del Valle-UNIVALLE (Colombia) took part in the research study. e
mainly presented results in this research study showed that the students were motivated
to interact and collaborate with their classmates in a small group level. And that most of
the students were satisfied when using the TASystem in Moodle.
Keywords: Collaborative learning, Moodle, Student-to-student interactions, Students'
satisfaction, TASystem.
Resumen: El principal propósito de este artículo es presentar la satisfacción y
las interacciones de los estudiantes en un Proyecto de Laboratorio Colaborativo
soportado por un Sistema Asistente de Enseñanza TASystem. El objetivo del TASystem
desarrollado es doble: a) apoyar a los profesores en el diseño de actividades de aprendizaje
colaborativo en Sistemas de Gestión de Aprendizaje y b) ayudar a los estudiantes
cuando realizan este tipo de actividades en estos sistemas. El TASystem fue integrado
en el sistema Moodle. Con el fin de llevar a cabo este estudio, una metodología de
investigación fue definida. Los estudiantes de la Escuela de Ingeniería en la Universidad
del Valle-UNIVALLE (Colombia) tomaron parte en el estudio de investigación.
Los principales resultados presentados en este estudio mostraron que los estudiantes
estuvieron motivados a interactuar y colaborar con sus compañeros de clase a nivel de
grupos pequeños. Y que la mayoría de los estudiantes estuvieron satisfechos cuando
utilizaron el TASystem en Moodle.
Palabras clave: Aprendizaje colaborativo, Moodle, Interacciones estudiante-estudiante,
Satisfacción de los estudiantes, TASystem.
Resumo:  O principal proposito deste artigo é apresentar a satisfação e as interações
dos estudantes em um Projeto de Laboratório Colaborativo suportado por um Sistema
Assistente de Ensino TASystem. O objetivo do TASystem desenvolvido é duplo: a)
apoiar aos professores no desenho de atividades de aprendizagem colaborativa em
Sistemas de Gerenciamento de Aprendizagem e b) ajudar aos estudantes quando
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realizam este tipo de atividades nestes sistemas. O TASystem foi integrado no sistema
Moodle. Com o fim de levar a cabo este estudo, uma metodologia de investigação
foi definida. Os estudantes da Escola de Engenharia na Universidade do Valle-
UNIVALLE (Colômbia) tomaram parte neste estudo de investigação. Os principais
resultados apresentados neste estudo mostraram que os estudantes estiveram motivados
a interatuar e colaborar com seus colegas de turma a nível de grupos pequenos. E que a
maioria dos estudantes estiveram satisfeitos quando utilizaram o TASystem em Moodle.
Palavras-chave: Aprendizagem colaborativa, Moodle, Interações estudante-estudante,
Satisfação dos estudantes, TASystem.

1 INTRODUCTION

e main objective of this paper is to show a complementary analysis
from the study presented in (Echeverría et al., 2017). e mentioned
study was carried out at the Universidad del Valle, Colombia. In the
experiment participated students from a Programming course taught
at the Topographic Engineering Department. ey took part in a
Collaborative Lab Project.

During the Lab Project the students had to solve a problem associated
with a specific topic of Topographic Engineering. e solution was
performed by completing collaborative learning activities supported by
a Teaching Assistant System called TASystem integrated in the LMS
Moodle (www.moodle.org). is assistant has been tested in several
courses throughout different universities during the last five years
(Echeverría, Cobos and Morales, 2013; Claros et al., 2014; Claros,
Echeverria and Cobos, 2015; Echeverría and Cobos, 2015; Echeverria,
2017).

In the mentioned context the current research study emerges. e main
objective of this study is to analyze the students’ interactions and the
students’ satisfaction during the Collaborative Lab Project.

e paper is structured as follows: next, we present the state of the art
related to the proposed approach. e third section is a description of the
Teaching Assistant System-TASystem. In the fourth section, we explain
the research methodology used to perform the research study. e fih
section contains a discussion of the details of the research study and their
results. Finally, the paper ends with some conclusions and future research
issues (Sixth section).

2 STATE OF THE ART

In this section we present the basis about three relevant topics related
to the approach mentioned in this paper: i) Collaborative Learning
and Computer Supported Collaborative Learning (CSCL), ii) Learning
Management Systems (LMS) highlighting the Moodle system and iii)
Teaching Assistant Systems.
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2.1 Collaborative Learning

Collaborative Learning is a term that refers to a set of pedagogical
approaches that imply activities performed by students and instructors in
a group manner. e students get involved in a work group integrated by
two or more people. In these groups, the students can complete several
activities such as research, problem solving, product creation, etc (Smith
and Macgregor, 1992).

Additionally, the Collaborative Learning is known as Collaborative
Work in the academic field (Dillenbourg, 1999). Besides, in specific
conditions, the Collaborative Learning can be more effective than
individual learning. However, sometimes identifying this type of
conditions is not easy. For several authors as Webb (1991) and
Dillenbourg (1999) there are some dependent and independent variables
associated with Collaborative Learning. For instance, as Dillenbourg
et al. (1996) Collaborative Learning is more effective than individual
learning when the following conditions are met: i) Group heterogeneity,
ii) Individual prerequisites and iii) Task features (Dillenbourg et al.,
1996). In this sense, it is necessary to combine the mentioned variables
to warrant the effectiveness of Collaborative Learning. is can allow the
student-to-student interactions when they participate in a work group.
e nature of these interactions provides meaningful learning results
(Webb, 1991).

2.2 Computer Supported Collaborative Learning

Computer Supported Collaborative Learning (CSCL) is a paradigm
influenced by a set of social sciences approaches as the socio constructivist
theory by Piaget; the social cultural theory by Vygotsky and socio
cognitive models (Echeverría, 2011). As Dillenbourg and Traum (1999),
CSCL focuses on how technology supported collaborative learning can
enhance the students’ interactions into the work groups. Besides, he
argues that the collaboration and technology relevance can help the
members of a community to share knowledge and useful experiences
(Ploetzner et al., 1999). In this context, there are several elements
associated with CSCL: the collaborative learning, the learning results and
the technological resources.

As several research studies performed by (Smith and Macgregor,
1992; Dillenbourg et al., 1996) and (Koschmann, 2008), the CSCL
environments have advantages in the educational context from both
learning methods viewpoints and the nature of the student-to-student
interactions. Some of the most important advantages are presented as
follows:

· e collaboration can be supported by different learning approaches
and applications.

· e implementation of the CSCL environments and their usefulness
through Internet foster the student-to-student interaction anywhere and
anytime.
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· e students and the instructors play new roles and they acquire
new responsibilities compared to traditional learning methods. e
instructor is a facilitator of the teaching-learning processes and the
students participate actively and they are in charge of their own learning
process.

· e shared workspaces and the distributed interactions offer multiple
learning perspectives for the students. Under these circumstances they
can acquire a variety of knowledge and competencies.

As a result of the completed research studies in the CSCL field, a
great amount of environments have been developed to support several
collaborative learning activities (Dillenbourg, 1999; Echeverría, 2011)
and (Risko et al., 2013).

2.3 Learning Management Systems

e Learning Management Systems (LMS) support the teaching-learning
processes and they play an important role in the academic field (Costa,
Alvelos and Teixeira, 2012). ese systems are recognized worldwide
and they contain a set of tools for content, users, communication and
assessment management (Villegas and Carrillo, 2011). Several of these
systems are for commercial use and others are for free use and open
source. Among the LMS best known are Blackboard (Blackboard, 2015),
Claroline (Claroline, 2015), Dokeos (Dokeos, 2015), Moodle (Moodle,
2015) and Sakai (Sakai, 2018). ese systems are of general purpose and
are being used by both high schools and universities around the world.
e main usages of these systems are: for the design of web based courses,
for the support of the student-to-instructor and the student-to-student
interactions. Besides, LMS are comprised by several services to support
monitoring and evaluation processes. In a simple and easy way, in these
LMS’s we can find many resources and learning activities for designing
courses and providing support to users.

e LMS’s have different features and capabilities to support e-
learning. ese are organized as Ajlan and Zedan (2008) into three
categories: i) Learner Tools, ii) Support Tools and iii) Technical
Specifications Tools. e Learner Tools contain Communication,
Productivity and Student Involvement Tools. e Support Tools contain
Administration, Course Delivery, and Content Development Tools.
Finally, the Technical Specifications Tools Contain Hardware/Soware
and Pricing/Licensing tools.  Based on the aforementioned features and
capabilities, several comparative studies between different LMS’s have
been made. In this context, we can mention the studies performed by (Al-
Ajlan and Zedan, 2008; Kumar, Gankotiya and Dutta, 2011). e results
of these studies show that Moodle is one of the most used and recognized
LMS´s.
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2.4 Teaching Assistant Systems

e Teaching Assistant Systems (TAS) are dedicated to both students
and instructors. e Intelligent Teaching Assistant Systems (ITAs) as
Lesta and Yacef (2002) are a type of Intelligent Tutoring System (ITS)
that support educational or training processes in an intelligent manner.
ITAs support instructors in their tasks as well as help the students in their
learning processes. An ITA can provide assistance in the areas such as
pedagogy, monitoring, analysis and synthesis of learning results. In this
context some of the most relevant features supported by an ITA are:

· Learning diagnosis and assessment.
· Generating customized material for a particular student.
· Monitoring students during the execution of an excercise.
· Result analysis or synthesis
· ITS creation and/or definition
Additional to the features mentioned before, there are two dimensions

associated with an ITA: reducing the quantity or the length of
burdensome tasks that can be automated and improving the quality of
the teaching process by providing new or better tools and feedback to the
instructor (Lesta and Yacef, 2002).

Both TAS and ITAs are integrated by several tools that allow to
organize the students and the instructors workspace. In this context,
several research studies about TAS and ITAs can be found. For
instance the Logic-ITA which is a web-based Intelligent Teaching
Assistant system used within the School of Information Technologies
at the University of Sydney (Abraham and Yacef, 2002; Yacef, 2005).
Pelican, which is an e-learning platform used as a tool to design
collaborative learning scenarios (Vélez, 2009). SIgMa is an adaptable
feedback generation tool for instructors, students and the e-learning
platforms (Martín et al., 2008). PETCHA is a Teaching Assistant used
in computer programming courses. is tool helps the instructors to
design programming exercises and the students to solve these types of
excercises (Queirós and Leal, 2012). In addition, a Virtual Assistant
Architecture to support the delivery of texts in language teaching-
learning processes is presented in (Rivera and Machuca, 2014).is
Assistant performs functions to support the student in the process of text
production. Besides, it provides for writing and grammatical assistance.
Finally, in another research study, two teaching assistant tools embedded
into the NLtoFOL system are described. e first tool is a teaching
material manager and the second one is a teaching data analyser (Perikos,
Grivokostopoulou and Hatzilygeroudis, 2011).

All the learning environments mentioned in this paper have been
relevant to the review related work to our approach and for the
implemention of the TASystem presented in this research study.
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3 TEACHING ASSISTANT SYSTEM-TASYSTEM

e TASystem (Echeverria, 2017) is a platform developed by supporting
the design of the collaborative learning activities into the LMS Moodle.
e TASystem is composed by three interconnected tools as follows:
i) e Task Manager, ii) e Assessment Manager and iii) e Report
Manager (Echeverría et al., 2017). e Figure 1 presents a screenshot with
the TASystem in Moodle.

Figure 1
Screenshot with the TASystem in LMS Moodle

e TASystem was implemented by developing a block plugin. is
block was integrated into the LMS Moodle. For the development of the
block plugin, a General Architecture based on components was proposed.

is allowed for the block to be integrated by three main components
as Moodle Activity Modules: i) the Task Module, ii) the Assessment
Module and iii) the Report Module. e Figure 2 shows the General
Architecture of the TASystem.

Figure 2
e General Architecture of the TASystem

(Echeverría, Cobos and Buendía, 2013)

Detailed information about the TASystem General Architecture
description and its components can be found in (Echeverría, Cobos and
Morales, 2013; Echeverria, 2017).
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With the aim to integrate the mentioned modules to the Moodle
database, one data model was created. is model and the general
architecture of the TASystem allow using these modules individually. e
Figure 3 presents the data model of the assistant as an UML (Unified
Model Language) entity-relationship diagram. is model contains five
interconnected entities: User, Scenario, Grade, Learning Activity and
Evaluation.

Figure 3
e data model of the TASystem

As we mentioned in the section related to the description of the
TASystem, this assistant is composed by three interconnected tools.
ese tools can be used by the instructors. e Figure 4 shows a screenshot
with the instructor’s view of the assistant’s Task Manager tool in Moodle.

In the student’s view, two tools of the TASystem can be used by the
students: the Assessment Manager and the Report Manager. e Figure
5 shows a screenshot with the student’s view of the assistant’s Assessment
Manager tool in Moodle.

Figure 4
Screenshot with the instructor’s view of the Task Manager tool
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Figure 5
Screenshot with the student’s view of the Assessment Manager tool

4 RESEARCH METHODOLOGY

is section deals with the research objectives and the hypothesis, the
participants, the procedure and the instruments of the research study.

4.1 Research objectives and hypothesis

For carrying out the research study presented in this paper two objectives
were established. Each objective had a research hypothesis (H1 and H2)
as follows:

Objective1: to analyze the student-to-student interactions when they
collaborate in small group level and when they collaborate in class group
level.

H1: e student-to-student interactions supported by a Teaching
Assistant System-TASystem when they per-form collaborative learning
activities in small group level are greater than the student-to-student
interactions when they completed the same activities in class group level.

Objective2: to know the students’ satisfaction level associated with the
use of the TASystem in Moodle.

H2: e students that used the services from the Teaching Assistant
System-TASystem felt satisfied with the help of the assistant in the
Collaborative Lab Project.

4.2 Participants

Fiy-four students in total participated in the Collaborative Lab Project
as part of the Programming course (Echeverría et al., 2017). e students
were organized in 18 groups of three members. However, only 14 groups
of students participated actively in the collaborative learning scenarios.
For this reason, in the current paper are showed the obtained results from
forty two students.
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4.3 Procedure

During the Collaborative Lab Project the students were organized
in groups and they had to participate in three collaborative learning
scenarios: 1) Definition of the students’ proposal to solve an assigned
problem, 2) Solution design and 3) Implementation of the algorithm
and final presentations. e Figure 6 presents the workflow in the
Collaborative Lab Project.

Figure 6
e workflow in the Collaborative Lab Project

In the first phase, the group proposals were obtained (See Figure 7 for
details).

Figure 7
e workflow in the first phase of the Collaborative Lab Project

e Figure 8 presents the workflow in the second phase (small group
level) of the Collaborative Lab Project. Fourteen group solutions were
designed by the students in this phase.
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Figure 8
e workflow in the second phase of the Collaborative Lab Project

e Figure 9 presents the workflow in the last phase of the
Collaborative Lab Project.

Figure 9
e workflow in the third phase of the Collaborative Lab Project
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4.4 Instruments

In this research study, on one hand, the student-to-student interactions
were analyzed. ese interactions were associated with the dependent
variables recorded in the LMS Moodle. ese dependent variables were:

V1: submitted comments by the students to other classmates’ entries
when they performed collaborative learning activities at a small group
level.

V2: submitted comments by the students to other classmates’ entries
from another groups when they performed collaborative learning
activities at a class group level.

ese data allowed us to examine the active participation of the
students in the learning activities executed in the two mentioned levels
of collaboration.

Besides, one individual questionnaire was applied to the students who
participated in this study. e aim of the questionnaire was to know the
students’ satisfaction level when completing the learning activities in the
Collaborative Lab Project. ese levels were related to three following
elements:

E1: e access to the TASystem embedded in Moodle
E2: e TASystem Graphic User Interface Design
E3: e TASystem tools support

5 RESULTS AND DISCUSSIONS

e collected quantitative data in this research study consisted of, first,
the values of the dependent variables (V1 and V2) recorded in the LMS
Moodle; and second, the students’ responses to the questionnaire related
to the students’ satisfaction when completing the learning activities in the
Collaborative Lab Project.

e data related to V1 and V2 were examined using statistical analysis.
149 comments (V1 + V2) in total were submitted by the students.
Two types of comments were written by the students: i) comments
about the knowledge related to programming, computational thinking
or topography concepts (comments in context) and ii) comments about
other topics (comments out of context). As (Van Boxtel, Van der Linden
and Kanselaar, 2000) the conceptual understanding indicates the manner
how the students perform learning activities that demand the use of the
concepts. In this context, the students must be able to use concepts to
describe, explain and manipulate phenomena in a specific domain. In our
research study, we have considered the possible influence of conceptual
knowledge used by the students to improve their documents as part
of the group solution design and their files corresponding to the final
algorithms.

In this sense, two types of analysis were made with the purpose of
knowing the students’ conceptual knowledge from their interactions to
the submitted comment contents. In the first analysis, the comments
in context were examined when the students performed collaborative
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learning activities in small group level. And, in the second one, the same
type of comments were analysed when the students participated in class
group level.

· Results of the first analysis
Eighty four comments were written by the students when they

participated in small groups. e maximum number of comments wrote
in small group level was 16. ese comments were made in the G6 work
group. And the minimum number of comments that were written was 1.
ese comments were made in the G5 work group. Into the work groups:
G2, G6 and G1, the students participated in an active manner. In these
groups they wrote large of comments. Fieen comments were submitted
by the students from G2 group, sixteen comments by students from G6
group and twelve by the students from G1group (See Figure 10).

Figure 10
Comments written by the students in small and class group level

From our point of view, the student-to-student interactions in small
group level were good. And this could have a positive influence in the
students’ learning process. Specifically, the collaborative construction
of the group solution could be improved. Several research studies have
corroborated that it is possible to build up knowledge collaboratively
from the students’ annotations contributions when they participate in
learning environments (Diez and Cobos, 2008; Pifarre and Cobos, 2010).

e 79,8% of the comments submitted by the students were comments
in context. In our opinion, the students’ active participation impacted the
collaborative creation of the documents about the group solution. To be
precise, six group solutions obtained the highest grades. ese solutions
corresponded to documents with high quality.

· Results of the second analysis
Sixty five comments were written by the students when they

participated in class groups. e maximum number of comments written
in class group level was 10. ese comments were made by students from
the G2 work group. Only one comment was written into the G12 group.
Students who belonged to the work groups G2, G8 and G11 participated
in an active manner. Ten comments were submitted by students from
G2 group and nine comments by students from G8 and G11 groups. e
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Figure 10 presents the results of the comments wrote by the students in
both collaborative levels.

e 87,69% of the comments submitted by the students were
comments in context. From our point of view, the comments posted
by the students about their fellow classmates’ documents on one hand,
helped to improve the group solutions elaborated in small group level;
and, on the other hand, this activity helped to enhance the final
algorithms. In this context, the six groups that obtained the highest grades
at a small group level continued with high grades in class group level. ese
grades were obtained in the final algorithms.

e other four groups improved their documents (group solution
and final algorithms). ese students elaborated a new version of the
documents about the group solutions and they submitted the documents
into the system. e instructor’s opinion was that this exercise allowed
the students to gather documents with better quality.

Besides, the students took into account the comments in context in
order to improve the files corresponding to the final algorithms. As a
consequence, these students increased their grades in class group level.

ese results allow us to conclude that the students felt motivated
to write comments in context in both small and class group level. is
encouraged the students to actively participate and to create documents
with high quality during the lab project.

With the aim to continue with the collected data analysis, which is
presented in Figure 10; the Wilcoxon rank sum test was done in order
to check the difference in samples from the two types of student-to-
student interactions. e result of this test showed that the total number
of comments written by the students in small groups level (V1) had
statistical significance with respect to the total number of comments
written between students in class group level (V2).

e Wilcoxon rank sum test confirmed us that the outcomes of the two
type of interactions were statistically different from each other (p-value
= 0.001444).

is allowed us to conclude that the students were more motivated
to interact with fellow classmates who belonged to the same work group
(small group level). Especially when they wrote comments on classmates’
entries.

e results of the individual questionnaires answered by the students
showed that the maximum levels of the students’ satisfaction were:
satisfied and slightly satisfied. On one hand, 53,13 % and the 43,75 %
of the students felt satisfied with the access to the TASystem embedded
into the LMS Moodle and the TASystem tools support respectively. On
the other hand, 34,38 % of the students felt slightly satisfied with the
TASystem graphic user interface design. is led us to conclude that most
of the students felt pleased using the TASystem into the LMS Moodle.
e Figure 11 presents the results of the students’ satisfaction level.



Revista EIA, 2019, vol. 16, no. 31, January-June, ISSN: 1794-1237

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative 222

Figure 11
e students’ satisfaction levels

6 CONCLUSIONS AND FUTURE WORK

In this paper, we have outlined the analysis of the students’ interactions
and satisfaction in a Collaborative Lab Project supported by a Teaching
Assistant System called TASystem. is assistant is a platform developed
at University Autónoma of Madrid to support instructors in the design of
collaborative learning activities and to help the students to perform these
activities in LMS. e TASystem was embedded into the LMS Moodle.
And this assistant contained three tools: i) e Task Manager, ii) e
Assessment Manager and iii) e Report Manager.

A research study was presented in this paper. is study was based
in a research methodology. Forty two students from the School of
Engineering at the Universidad del Valle-UNIVALLE (Colombia) took
part in the Collaborative Lab Project. is project was based on the
design and the implementation of an algorithm. e instructor used the
TASystem to design three phases to support the Lab Project: i) Definition
of the students’ proposal to solve an assigned problem, ii) Solution design
and iii) Implementation of the algorithm and final presentations. e
students completed collaborative learning activities on each phase. Each
phase was a Collaborative Scenario.

In order to analyze the research study presented in this paper, two
research objectives were defined: i) to analyze the student-to-student
interactions when they collaborate in both small and class group levels
and ii) to know the students’ satisfaction levels associated with the use of
the TASystem in Moodle.

To accomplish the first objective, two types of analysis were made to
know the students’ conceptual knowledge from their interactions to the
content of submitted comments. In this context, both in small and class
group levels, the students wrote two types of comments: i) comments
about knowledge related to programming, computational thinking or
topography concepts (comments in context) and ii) comments about
other topics (comments out of context).
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e results showed that, in small group level, 79,8% of the comments
written by the students were comments in context. Likewise, 87,69% of
the comments written by them in class group level were comments in
context. It is important to note that throughout the time that this study
took place, the students were submitting comments that were more in
context.

Additionally, we have deliberated about how the conceptual
knowledge acquired by the students helped them with improving the
quality of the documents that they submitted into the system. e
students’ conceptual knowledge was examined from the analysis of
the student-to-student interactions to the content of their submitted
comments. We highlighted that the students improved their submitted
documents aer they read the comments written by their fellow
classmates.

e positive results obtained from this study allow us to conclude
that the students felt stimulated to elaborate conceptual knowledge in a
collaborative manner. is was verified from the analysis of the contents
of the comments in context submitted by the students in both small
and class group levels. Besides, the elaboration of the documents with
high quality was corroborated. Furthermore, the students improved their
performance when they participated in class group level. To be precise,
they increased the grades obtained in small group level.

Besides, the Wilcoxon rank sum test was applied to analyze the
collected data from the dependent variables associated with the first
objective. In this case, the results showed that the students were
encouraged to interact with their classmates who belonged to the
same work group, that is, when they collaborate in small group level.
Specifically, when the students wrote comments on classmates’ entries.

With the aim to achieve the second research objective defined in this
study, a questionnaire was applied to the students in order to know
the students’ satisfaction level when performing the activities in the
Collaborative Lab Project. ese levels were related to: i) the access to the
TASystem embedded into the LMS Moodle, ii) TASystem graphic user
interface design and iii) e TASystem tools support. e results of the
questionnaire showed that most of the students felt satisfied when they
used the TASystem in Moodle.

As a future work, we propose on one hand, to improve the
implementation of the TASystem. In this context, we will study the
assistant tools usability features. is study will allow us to improve the
TASystem graphical user interface design. Besides, we will try to assess the
development of other types of knowledge supported by TASystem.

Finally, even though the TASystem was embedded in the LMS
Moodle, we propose that this assistant be integrated to MOOC (Massive
Online Open Courses) platforms.
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