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Abstract 
This paper describes the results obtained in a research that investigates the collaborative learning 
practices with ICT incorporation carried out by 42 professors in service of a Colombian public 
university and compares them with the results obtained in a bibliographic review. 

The research was carried out with a descriptive qualitative approach, guided by an ethnographic 
design. Semi-structured interviews with teachers, focus groups with students and characterization of 
virtual spaces were used as instruments for collecting information.  A content analysis of the 
interviews and focus groups was carried out. The information was triangulated with the 
characterization of the virtual learning spaces and the bibliographic review. 

The results show coherence between the ICT tools used in the training practices analysed and the 
results of bibliographic review. Among the advantages of collaborative learning perceived by teachers 
and students are: the promotion of debate and discussion, with the consequent improvement of 
argumentative skills, the promotion of leadership, the relevance of social interaction and 
communication, the creation of a classroom environment that facilitates the integration of practice with 
theory. As part of the perception of disadvantages of collaborative learning are the difficulty of 
coordination among students, the lack of commitment that leads to personal friction, the requirement 
of large amounts of teaching time to make the assessment. The research findings allowed the 
generation of guidelines for the design of collaborative learning activities and the relevant use of 
technologies in higher education. 

Keywords: Collaborative learning, technology, higher education, educational technology, teaching 
practices. 

1 INTRODUCTION 
UNESCO defines communication and collaboration as key skills for productive participation in the 
society of the twenty-first century, as well as social and intercultural skills and learning to live together, 
as important demands of today's society to which higher education institutions must respond [1].  
Moreover, the development of these important skills is only possible through the continuous 
implementation of didactics that promotes collaboration, learning with others and peer-to-peer 
communication [2]. At the international level, there are many studies on collaborative learning and its 
effects, especially at the basic and secondary education levels, which give rise to some meta-analyses 
that constitute an important reference [3]–[5], but the same depth is not seen in the forms of 
implementation of collaborative learning in higher education, or its configuration with the incorporation 
of ICTs. However, there has been a bet on higher education in recent years, in order to consolidate 
the creation of knowledge from active participation and structured collaboration of students [6].  

Collaborative work with the incorporation of ICT is understood as a pedagogical opportunity in which 
knowledge is disseminated and reconstructed from the possibility of accepting the diversity of postures 
and learning rhythms. The definition of collaborative learning that is assumed in this text, part of the 
work of [7]: "we understand that collaborative learning uses corporate strategies, understanding that 
cooperation means working together to achieve shared objectives"; and from [8] where: 
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collaborative work is defined as the contributions made by a student to his teammates in 
terms of experiences, comments, suggestions and reflections on the work he has 
developed, and, in turn, he expects his group colleagues to contribute in the same sense. 
All this to finally transform the individual work into a richer product that contemplates the 
observations made by the teammates, that is, in something more than praising or 
agreeing with the partner.  

There are multiple studies on collaborative learning and its effects, especially at the basic and 
secondary education levels, but the impact on higher education has not been studied in depth, neither 
in its configuration with the incorporation of ICT. In the reviews carried out by [9] the methods of 
cooperative learning have positive effects on the academic performance of the students, in different 
educational levels: basic and secondary schools, rural, urban, suburban and in different domains of 
knowledge: mathematics, language, arts, social studies and reading. Other studies in basic education 
are those carried out by [10] and [5] that report results that show the possibilities of individualization of 
the curriculum, as well as socio-emotional and positive behaviors, such as improvements in 
motivation, curiosity, self- concept and autonomy. In addition to linking the development of technical 
skills, such as reading, expression, listening, writing, counting and problem solving. 

With regard to the use of ICT, [11] addresses the expectations and motivations of students and 
teachers for the use of social networks in educational environments, [12] the description of blog use 
and descriptive studies on the use of ICTs that make teachers of higher education [13], which provide 
initial foundations specially focused on experiences of the European Higher Education Area, but have 
not consolidated results that provide didactic and technical guidance to effectively guide the 
collaboration process. Taken the previous framework as reference, the Universidad Industrial de 
Santander-UIS (Colombia) has implemented since 2019 a policy that encourages the incorporation of 
ICT in their training processes [14] but has not studied yet its impact on the improvement of teaching 
and learning. This commitment assumes taking advantage of the results and products of research in 
education, in order to characterize and intervene; this is where the studies on collaborative learning 
and ICT make a significant presence. Therefore, this research addresses the following general 
objective: Describe the collaborative learning practices carried out by the professors of the UIS in the 
training processes that incorporate ICT, based on the theoretical and procedural aspects provided by 
the scientific literature, with a view to providing guidelines that facilitate the implementation of this type 
of activities in the classroom. 

2 METHODOLOGY 
The research was carried out with a descriptive qualitative approach, guided by an ethnographic 
design, during 2017. Semi-structured interviews with teachers, focus groups with students and 
characterization of virtual spaces were used as instruments for collecting information. A content 
analysis of the interviews and focus groups was carried out, based on the initial categories of: 
technologies used, perception of the advantages and disadvantages of collaborative learning 
strategies and the use of ICT. The information was triangulated with the characterization of the virtual 
learning spaces and with the results of bibliographic review. 

For the search of the background to be used in the research, an exploration in international databases 
of the education area was made, in order to identify experiences in higher education published in the 
last 5 years, implemented collaborative learning strategies with the integration of ICT. The referencing 
systems used initially were Google Scholar, Scopus and Web of Science, and then proceed to search 
for them in the specialized databases. Thirty articles were identified, of which 50% are in English. 

For the analysis of teaching practices, a convenience sampling was conducted, where professors from 
the UIS were selected, based on two aspects: i) professors who use virtual classrooms in the Moodle 
platform of the UIS and ii) professors who participated in the last 2 years in ICT incorporation courses 
offered by the Center for the Development of Teaching of the Universidad Industrial de Santander 
(CEDEDUIS). Taking into account these criteria, the invitation was sent to 400 teachers, 48 out of 400 
teachers agreed to participate; 42 out of 48 completed the whole process. After identifying the sample, 
the instruments to collect the information were applied, the analysis of content was made to 
characterize the practices, triangulating the information collected. 
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The investigative process was organized in four phases: i) Review and documentary analysis; ii) 
Identification of collaborative learning practices; iii) Characterization of collaborative learning practices 
and iv) Construction of guidelines for the implementation of collaborative learning. 

3 RESULTS 
The results are organized into three sections, the first one presents an overview of the use of ICT in 
international experiences, as well as in the UIS; the second presents the advantages that collaborative 
learning provides with the incorporation of ICT from the point of view of teachers and students; the 
third shows the disadvantages that must be overcome to achieve that collaborative learning with ICTs 
become a permanent didactic strategy in higher education training processes. 

3.1 ICT use in collaborative learning  
Regarding the implementation of ICT and the experiences of using them in collaborative learning, the 
literature review and empirical evidence allowed to find a variety of technological tools that involve 
social networks, Google DRIVE integrated systems, applications such as GoodRiver specific for Ipad 
users, online learning platforms that allow you to design virtual learning environments such as: 
Edmodo, Sakai, GNOSS, Moodle, and ScriPro, and websites such as Flickr, which allow you to sort, 
search, and share photos online and WordPress whose Content management system allows you to 
maintain a blog. These tools have been fundamental to enhance collaborative learning in higher 
education. 

With respect to the use of social networks, work is documented with the use of Facebook and Twitter, 
and more recently Whatsapp that provide the following results: 

• It allows the teacher to increase their activity with the students, by facilitating interaction spaces 
beyond the classrooms [15], 

• The optimization of the time available for the study and the availability of the materials that can 
be exchanged by this means [16], 

• It enhances communication, participation and exchange of information [17], [18], 
• It favors the integration and constant communication of the members of the groups for the 

execution of the projects [19], problem solving [20], 

• It facilitates the exchange of questions and discussion of the topics discussed in class [20]. 

Other applications used for collaborative learning are Google Drive and blogs, where Google Drive 
stands out for its ease of collaboration in real time, asynchronous and synchronous communication, 
providing support and easy access to documentation. advance of the individual or group work, and the 
verification of the contributions of each student [21] [22]. 

The use of a variety of online learning platforms such as GNOSS University 2.0, Moodle, ScriPro, 
SAKAI, Graasp, which allow the generation of shared knowledge through the promotion of debate, 
peer collaboration through evaluation, is documented. and critical discussion of their own works [23]; 
as well as the development of collaborative projects [24], extending the classroom. 

In UIS, different strategies that seek to potentiate collaborative learning and the use of ICT tools in the 
teaching have been implemented, learning and evaluation processes, favoring the use of the Moodle 
platform as an institutional learning management system, although they are experiences of using other 
ICT tools that are shown in Table 1. 
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Table 1. ICT tools used by UIS teachers. 

ICT Number of teachers 
Moodle 28 
Facebook 7 
Whatsapp 5 
e-mail 13 
Google Drive 16 
Dropbox 4 
Blogs 4 
Specialized Software 15 
Skype 3 
Audiovisual resources and 
conceptual maps on line 

8 

Office Suite 19 
Blackboard 1 
Program web page 1 
Databases 6 

The use of Moodle, the Office suite, the tools of Google Drive, the specialized software oriented to 
specific areas of knowledge and the use of electronic mail are highlighted. The use of Moodle is linked 
to institutionalization as a learning management system, the selection of the use of Office tools is 
justified by the marked predominance of this suite in everyday life and its high availability in the 
institutional campus. With respect to the use of Google Drive, the reasons for its selection are linked to 
its recognition as part of the improvement courses oriented by CEDEDUIS and for its use in previous 
academic experiences in foreign institutions. 

There are also some experiences of using social networks such as Facebook and WhatsApp, which 
highlight their communication potential and the immediacy of the response obtained from the students; 
Similarly, some experiences with the use of blog are presented, which are not very common. 

The analysis of information allowed to identify categories in the forms of use of technological tools 
(Table 2). 

Table 2. Use of collaboration tools. 

Use of software in collaborative activities Number of teachers 
Deliverables reception 22 
Dissemination of information 36 
Final classroom projects 14 
Evaluation activities 17 
Communication between participants 7 
Collaborative construction 22 

The category of dissemination of information includes experiences in which the use of ICT is given as 
a means for the publication of information related to the subject (articles, links, videos, etc.) and in 
some cases social networks are used for the dissemination of news on events or developments in the 
subject. The deliverables reception category includes experiences where the use of ICT is associated 
with the delivery of workshops, short-term assignments, or between face-to-face classes, which 
students must develop in a group; for this type of activity, forums, bulletin boards and tasks in the 
Moodle classroom and shared documents of Google Drive are implemented. 

In the category of final classroom projects, a collaborative exercise is carried out during the semester, 
in some cases with partial deliveries, evidences in the digital format, such as documents, videos, 
results of laboratory projects and research projects. Experiences with the use of Moodle 
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Questionnaires, such as partial course evaluations or final conceptual evaluations, can be found in the 
category of evaluation activities. 

Both in the category of dissemination of information and evaluation activities, interaction between the 
participants is not promoted, nor spaces for the communication of the members of the groups are 
facilitated, in these cases, the collaborative activity is carried out in the classroom. In the category of 
communication between participants, the use of social networks such as Facebook or WhatsApp has 
been used for the coordination and interaction of groups of students, and to resolve concerns on the 
part of the teacher or a delegate monitor for this purpose.  

In the category of collaborative construction, it is about the experiences where the work has been 
done and the collective work has been done directly on the ICT tool.  In this case, it has been 
especially used the shared documents of Google Drive, the recording of videos where all the 
participants interact Using for example hangout and YouTube. 

3.2 Advantages and disadvantages of ICT use 
With regard to the advantages that encourage the use of ICT, the following stand out: the recording of 
performance on the platform that facilitates communication and feedback on the learning process, 
which allows for greater use of the teacher's time, as well as the possibility of reviewing the reference 
material by the student before the class or final activity, the development of skills for the use of 
technological tools that take advantage of the possibilities of the Internet and the elimination of 
communication barriers between students and teachers, thanks especially to social networks.  In 
addition, the implementation of tools that allow working in real time with activity registration, potentiate 
the use of software by students, facilitates working remotely, saves paper and money in transport, 
contributes to a better disposition and organization of resources and information. Finally, it is 
mentioned as an advantage that the evaluation activities of a questionnaire type through Moodle 
provides versatility to the examination, due to the possibilities of randomization in the questions, in 
addition to allowing the organization of a growing bank of questions built in collaboration with other 
teachers. 

This sometimes leads to extreme differences in the conditions for the learning process among the 
learners, given to the access or quality of the technological infrastructure, both in the housing areas 
and in the university, is perceived as not adequate to teach classes where there is a total 
implementation of ICT.  Within the motivational aspects mentioned in the study, it is found that 
students and teachers are reluctant in the initial process of implementation of technological tools due 
to the lack of culture about the use of this medium for teaching, which induces a lack of acceptance by 
students; the reasons mentioned above involve the vision of technology as an element of consumption 
and entertainment, not as a means of research and/or learning. 

3.3 Advantages and disadvantages over collaborative learning 
Among the advantages perceived by teachers and students for collaborative learning are: the 
promotion of debate and discussion, with the consequent improvement of the student's argumentative 
skills and the strengthening of their decision criteria; also, that with the positive interdependence 
generated by collaborative work, leadership is promoted, as well as the student's sociocognitive skills, 
giving relevance to social interaction and communication, the division and integration of work is 
supported in an appropriate manner, together with the endurance of the concepts applied in the 
subject and the use of previous knowledge. The ability to strengthen the skills and competences of 
each member of the group and to promote a friendlier work environment that integrates practice with 
theory in order to find relevance with professional life is also mentioned.   

In the same way, within the advantages the creativity, responsibility and recursion of the students on 
the learning process are emphasized; through the organization of action plans that lead to a practical 
work with results in the final production, besides the improvement in the reading, comprehension of 
texts, interpretation of norms, and in the capacity of analysis and synthesis of the students. 

Among the disadvantages that teachers appreciate in implementing collaborative learning strategies is 
the difficulty for students to coordinate work among themselves, the lack of commitment of some 
members that causes personal friction; also the idea that collaborative learning makes it possible to 
hide the shortcomings of some students who hide under the skills of their peers for what lends itself to 
the lack of deepening.   
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In addition, teachers consider that in order to monitor these behaviors, it is necessary to dedicate a 
large amount of time, which is not available neither recognized, especially in the case of part time 
teachers. One aspect that stands out as a disadvantage in implementation is the intensification of 
interpersonal differences that are generated from very strong clashes of perspectives, which is 
especially highlighted in the activities that are carried out in the area of human sciences, this makes 
the students themselves declare themselves reluctant to work in a group and in the particular case of 
the formation of groups of free choice, groups with the same members tend to be maintained 
throughout all academic activities. 

4 CONCLUSIONS 
The bibliographical review and the study carried out at UIS agree that the implementation of 
collaborative learning and the integration of ICT is considered a relevant strategy for learning concepts 
in higher education, with important results in the development of transversal competences such as: 
communicative skills, teamwork, argumentation, creativity and leadership. 

The implementation of ICT tools such as learning management systems, including Moodle, Google 
Drive, social networks, e-mail and the use of specialized software integrated into the collaborative 
learning strategy, show to be the most relevant for both literature and empirical evidence in UIS. 

It is necessary to implement actions to overcome negative perceptions about collaborative learning, 
especially the preventions regarding personal conflicts that are generated in work groups; in this 
regard, teachers and students demand the development of skills that facilitate the management of this 
type of conflict. Similarly, the guidance on strategies so that the monitoring carried out by teachers on 
collaborative work allows them to identify students who do not develop skills because they are in the 
shadow of their peers. In this sense, it is important to provide teachers with strategies and instruments 
for monitoring and evaluation that do not require more time. 

In the same way, it is convenient to implement strategies that allow showing the potentialities of 
collaboration of learning management systems, in such a way that its use as a documentary repository 
and management of conceptual type evaluations is overcome, and it tends to be used for the 
development of competencies for learning to learn and learning with others. 
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