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Abstract  
Collaborative learning is a term that describes educational approaches that involve joint intellectual 
efforts by students or students and instructors together. It includes instructional methods in which 
students work together in small groups, engaging in a common task and towards a common goal. It is 
a form of active learning as it places the learner in the center of the instruction process and it involves 
interaction and “doing” as its primary elements; students explore course material and the instructor 
plays the role of a coach/facilitator in the learning process. Examples of collaborative learning include 
cooperative learning, problem-based instruction, writing groups, peer teaching and learning 
communities. Collaborative learning is supported by social constructivism theories, according to which 
knowledge is a social construct; as a form of social interaction, it is essential for an individual’s 
cognitive development.  

This study focuses on the use of collaborative learning as a strategy to enhance student engagement 
and motivation as well as to increase learning effectiveness. It is based on the results of a survey 
addressed to academics from different disciplines and different countries. The authors’ main goals 
were to assess instructors’ teaching pedagogy and perception of collaborative learning, and to explore 
ways in which this form of learning is used in higher education. Frequently used modes of 
collaborative learning are identified and their effectiveness in achieving teaching goals is discussed. 
The use of online tools to facilitate collaborative learning is also examined. Suggestions/ 
recommendations to enhance the use and effectiveness of collaborative learning in higher education 
as part of an overall active learning strategy are provided. 
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1 INTRODUCTION  
Collaborative learning is a term that describes a variety of educational approaches that involve joint 
intellectual efforts by students, or students and teachers together. Although different approaches of it 
have been used in all disciplines and at all levels of education throughout the last century, it is in the 
last three decades, since the 1980s, that is has been more intensively discussed and has gained a 
more prominent role in higher education, being sometimes considered as an “innovative” teaching 
approach [1].  

In our days, higher education is shifting away from the traditional approach to teaching -with 
instructors mainly lecturing and students being passive receptacles of knowledge- towards more 
integrated and student-centred teaching and learning strategies. Active learning and other pedagogies 
of engagement, in which students “do” things and reflect on what they are doing [2] are increasingly 
used by educators as a means to increase student learning and improve student attitudes towards 
subjects taught. Both cognitive psychologists and effective teachers have long known that students 
learn more by participating in an activity than by simply watching and listening [3]. Collaborative 
learning is, by definition, a form of active learning as it places the learner in the centre of the 
instruction process and it involves interaction and “doing” as its primary elements; students explore 
course material and the instructor plays the role of a coach/facilitator in the learning process. As an 
approach, it holds significant potential to revitalize teaching and learning in higher education. 
Instructors who attempt to implement different forms of it identify important benefits but significant 
challenges as well. 

Collaborative learning is supported by social constructivism theories, according to which knowledge is 
a social construct; as a form of social interaction, it is essential for an individual’s cognitive 
development. Vygotsky [4] recognized that learning cannot be separated from a social context. 
Knowledge is constructed through student interactions with their peers, teachers and other experts. 
Instructional strategies that promote such interactions such as students working collaboratively on a 
project and producing a common product help create communities of learners. 
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Examples of collaborative learning include group projects, group work in lab and field activities, 
problem-based instruction, writing groups, peer teaching, class discussion, brainstorming sessions, in-
class debates and many other simple or more complex learning activities. Approaches vary in different 
respects: in their goals and processes; in the level of structuring of the activity [5]; in the outcome of 
the collaborative work [1]. In some cases, the outcome of the work is a product (e.g. a project report); 
in other cases, the task is just to participate in a process in which some form of student-student 
interaction takes place.  

Cooperative learning is the most carefully structured form of collaborative learning. Students work 
together in small groups “to maximize their own and each other’s learning” [6]. Students receive 
training in small group social skills, activities are structured and each student has a specific role. 
Students submit work which is evaluated; each student’s performance is still individually assessed and 
each student is held responsible for contributing to the group’s success. Cooperative learning is based 
on the social interdependence theory. According to this theory, cooperation will develop only under 
conditions of positive interdependence, individual accountability, promotive interaction, social skills, 
and group processing ([7], [8]). Positive interdependence means that team members rely on one 
another to achieve the common goal. Individual accountability refers to all students being held 
accountable for contributing to the work according to their role and for mastering the material to be 
learned. Face-to-face promotive interaction is essential so that group members can provide each other 
with feedback and ideas as well teach each other and learn from each other. Students are also 
encouraged to develop collaborative skills (e.g. communication, leadership, decision making and 
conflict resolution skills). Group processing through setting goals and assessing teamwork progress is 
also essential for successful cooperative learning. 

Problem-centred instruction involving group work is another example of collaborative learning. It may 
take place through guided design, case studies and simulations in which students are asked to 
address a problem as a group [1]. Writing groups is a form of collaborative learning that has played an 
important role in teaching writing; students work in small groups, discuss ideas, exchange drafts and 
receive feedback from each other. Peer teaching can take many forms; undergraduate teaching 
assistants, tutors and counsellors can offer peer teaching services either to individual students or to 
larger work groups that share a common task [1]. Discussion groups are forms of collaborative 
learning that encourage dialogue among instructor and students on a topic, issue or problem and lead 
to an exchange of ideas, information and experiences [9]. Seminars can also be considered a form of 
collaborative learning as they are usually so structured that extended discussion on advanced 
research or a specific topic takes place and students provide critical feedback [1]. In-class activities 
such as brainstorming in small groups on specific topics, think-pair-share, debates, role playing and 
game-based activities are widely used methods of collaboratively learning. 

The use of ICTs can play a significant role in collaborative learning. They can be used as a means for 
the provision of an interactive and customized learning environment. Their integration with social 
networking applications and tools set new challenges. Additionally, the use of micro-content platforms 
provide a brand new era of interactivity where the main implication is the development of evolving 
learning communities around the world. Furthermore, new insights to collaborative learning have been 
anchored to massive open online courses [11], with the key question to remain if the joint use of 
common archival learning content is by itself collaborative learning or if we have to specify new 
interactive methods for the content exploration and the community building. In the last few years a lot 
of discussion is made about Learning Analytics and their contribution to collaborative learning [12]. It 
seems that instructors’ experiences from collaborative learning sessions are not exploited for 
advanced decision making related to efficiency of instruction. Thus, there is a critical gap of research 
on how ICTs can capitalize on the gained experience of collaborative learning sessions. Another 
critical area of contribution of technologies is related with the tools for creative and conceptual 
modelling. It is evident from the literature that there is a crucial lack of skills of students related to 
collaborative thinking and concept maps. Last but not least, we should emphasize the increasing 
motivating role of Video Lecturing technologies and their capacity to gather through collaborative 
filtering, feedback or inquiries of hundreds of people. To our understanding, there is a myopic and not 
sustainable conception of the role of ICTs in education. On one side, the advocates of different ICTs 
tools try to promote their role in the daily teaching and learning practice without analysis of its 
contribution to individuals’ needs. On the other side, there is a great majority of teachers and 
academics that not only have a very limited understanding of the benefits of ICTs and their services, 
but are also reluctant to try and change. One more comment related to the technological aspects of 
ICTs with unpredictable consequences is the arrival of emerging and somehow addicting technologies 
like augmented reality e.g. Augmented Reality Life Sciences Lab.  
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Collaborative learning leads to the building of learning communities, not only as a means of bringing 
learners together towards a specific goal, but also because it may lead to a re-conception and 
redesign of curricula so that an increased interaction among students and faculty takes place across 
the curriculum [10]. It may lead to a re-design of courses to increase interconnections, and foster a 
culture of sharing knowledge across the educational institution.  

The literature on the benefits and challenges of collaborative learning is very extensive, with most 
studies at the level of primary and secondary education. In higher education, numerous studies have 
been conducted on the efficacy of cooperative learning over many decades (more than 300 studies 
since the 1960s) by researchers from different disciplines, in different universities and countries [7]. 
Collaborative learning increases student engagement in academic work and seems to lead to better 
knowledge acquisition and higher level of cognitive development [13]. It also improves the overall 
university experience for students [14].  Student-student and student-instructor interactions also seem 
to be critical for the development of critical thinking skills [3]. 

This study examines collaborative learning methods used in higher education institutions. Conclusions 
are based on the results of an international survey and on specific examples of collaborative learning 
“stories” from four courses in the STEM disciplines. 

2 METHODOLOGY 
This study made use of the following two methods/tools: 

a) General information about the use of collaborative learning was obtained through a survey in 
which 28 academics from different countries participated. Participants were selected using 
snowball sampling and represent a wide range of disciplines. This survey aimed to assess 
approaches to active learning in higher education and included specific questions on how 
instructors assess the importance of collaborative learning, the forms of collaborative learning 
they use and how they use ICTs to enhance collaborative learning among students. The 
cumulative results of the survey are presented in the Results section. 

b) A more in-depth study of five specific cases (“stories”) of courses in STEM disciplines in which 
collaborative learning was used was conducted by obtaining instructor feedback with the help of 
an open-ended questionnaire. Instructors were asked to provide more detailed information on 
collaborative learning methods used in specific courses and how they used ICTs to enhance 
them. They were also asked to evaluate the methods used, to reflect on the benefits and 
challenges of collaborative learning and to provide suggestions for its implementation. The 
answers were analyzed and conclusions are presented below. 

3 RESULTS 

3.1 Results from General Survey on Active Learning 
28 academics from different countries and from a wide range of disciplines participated in the survey: 
Humanities (Art History, Modern Languages, Education Studies, Writing courses) 21.4%, Social 
Sciences (Psychology, Sociology) 21.4%, STEM disciplines (Biology, Chemistry, Environmental 
Science, Mathematics, Computer Information Systems) 50%, as well as Business 7.1% (Accounting, 
Tourism Management). 85.7% of the courses were at undergraduate level while the rest 14.3% were 
at graduate level.  

Collaborative learning methods such as group work, flipped lessons and peer teaching were 
characterized by most instructors as active learning methods. The majority of participants consider 
collaborative learning of moderate (46.4%) or high (39.3%) importance and only 2 out of 28 instructors 
(7.1%) did not use any collaborative learning method in their teaching. Most instructors used some 
form of group work. The following methods were listed: in-class debate, discussion boards, in-class 
group discussions, role playing, group work in labs, group projects, peer teaching, problem solving, 
flipped lessons, think-pair-share/write-pair share, use of games or game elements. Some instructors 
use a combination of different collaborative leaning methods.  

Only 46.4% of participants (13 instructors) used ICTs to facilitate/enhance collaborative learning. The 
forms of ICTs that were mostly used were online discussion boards through Blackboard or other 
course management system, blogs, wikis and Facebook groups. Blogs and discussion boards are 
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used, among other, to make students “respond to readings, provide their own interpretations and give 
each other feedback”, encourage them to ask questions, respond to fellow students’ questions and 
comment on the outcomes of group work. Wikis were used as a tool for posting student work on which 
other students could comment. 

3.2 Stories of Collaborative Learning from STEM Disciplines  
Four cases of courses in the STEM disciplines were examined in more depth: introductory Biology, 
introductory Environmental Science, a Greening the Campus course and a higher-level course on 
Sustainable Cities.  

3.2.1 Collaborative Learning Methods Used 

The instructors of all four courses considered the development of collaborative learning skills of high 
importance and include it as part of their teaching goals for the particular courses. Different forms of 
collaborative learning were used in each course. The product of the learning was assessed as a group 
project or as individual work or was not directly assessed. 

Group work in lab and field activities was an important element of three of the four courses 
examined. In the introductory environmental science course, this type of group work played a key role 
as it allowed students to work together towards a common goal and gain both practical and 
transferable skills: they made observations, collected and processed data as a group and wrote 
results and comments in a Group Discussion Board. This online tool was meant to facilitate interaction 
among students and to allow them to exchange material and information that would help them prepare 
their lab reports. Lab reports were an individual assessment, so each student of the group had to write 
his/her own report. Group work in lab and field activities was also used in the Greening the Campus 
course but a main difference from the previous course was that part of this work was assessed 
through a group project, so students had to collaborate not only on data collection and processing, but 
also in the production of a final group report. Group work in lab activities was also used in the 
introductory biology course; students had to answer specific questions related to lab or course 
material as a group. Students were assessed then individually on this material.  

A different form of field work was used in the Sustainable Cities course. Students had to cooperate to 
produce group projects on real issues of local community relevance. One of the projects required a 
“problem solving” approach (redesign of a square); the others were studies of social relevance (e.g. 
how people perceive quality of life in the local community; smart urban applications that can be useful 
for the local community). As the topics were interrelated and could reinforce one another, the 
instructor urged groups to talk with each other and get ideas from each other. One class meeting was 
dedicated to a discussion among different groups on common issues of interest. This led to useful 
exchanges of interesting ideas which were reflected in the students’ group projects. Student-student 
interaction either among group members or among all students of the class was facilitated through 
online discussion boards. The product of collaborative learning was assessed; a grade was assigned 
to the group project but the instructor also assessed individual contribution through student 
presentations and a reflective essay. 

Brainstorming in small groups was also regularly used in the environmental science class. Students 
were asked specific questions on contemporary environmental issues and discussed possible 
answers with their neighbours; their answers were used to create lists and concept maps on the 
board.  Usually, such sessions took place at the beginning of a course chapter so that students’ prior 
knowledge could be tested and then at the end, to reflect on what they learned. A change of the 
traditional seating arrangement to a circular or horse-shoe structure facilitated student-student 
interaction. A similar activity but more focused on answering questions and problem solving through 
think-pair share was used in the introductory biology class; students were asked to answer a question, 
discuss it with their neighbour and then participate in a class discussion.  

Class discussion was a common element in all courses examined. Usually a question is posed and 
students are asked to reflect either alone or as a group and enter a discussion through which main 
topics of the lesson may be outlined and further elaborated.  

Other approaches that involved significant collaboration among students were: 

• Peer tutoring, note sharing and study groups were used in the introductory biology class and 
helped students develop better “ownership” of course material and perform better in exams. 
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• In-class debates in the introductory environmental science class allowed students to learn in a 
pleasant way and clarify misconceptions about current environmental issues 

• In the Greening the Campus class, the use of a knowledge game with questions from material 
taught and in which students participated in teams was a stimulating experience that increased 
motivation, strengthened team spirit and allowed students to review course material in a fun 
way. 

• Collaboration also took place in the production of creative projects as well as in the 
development of questionnaires for interviews and surveys in the Greening the Campus class. 
The individual contribution to this project was not assessed. 

3.2.2 Use of ICTs in Collaborative Learning 
The main ICT tools to enhance collaborative learning were online discussion boards through the 
Blackboard course management system. Discussion boards were either open to the entire class or 
just to members of one group. Their use is described in the previous section; mainly to facilitate 
student-student interaction and help in the co-creation of knowledge. In some cases, they were also 
used to assess the individual contribution to the group work. The instructor commented on students’ 
input and occasionally participated in the exchange/uploading of documents etc. 

Facebook was also used as an interaction tool by one group in the Sustainable Cities class; it was 
considered as a more “friendly” and accessible tool. The instructor did not insist to be a member of the 
group; this allowed the students to talk more freely and made the whole experience more attractive to 
them. 

Audiovisuals such as videos and animations were used extensively in biology and environmental 
science classes. Students were shown videos and animations in class or were asked to watch them 
as homework assignments. Class discussion always followed. 

3.2.3 Evaluation of Collaborative Learning Methods 
Different tools were used to evaluate the effectiveness of the collaborative learning methods used. 
Student performance in the assessment associated with collaborative learning (the group project, lab 
reports, exams and lab quizzes) was one indicator of student learning. Student performance in a 
questionnaire delivered at the beginning and at the end of the course allowed the instructor to assess 
learning in the environmental science class.  

Student feedback on the course was obtained through officially administered online course 
evaluations but also through surveys and questionnaires designed by instructors. A survey in which 
students evaluated the effectiveness and enjoyability of particular active learning methods -including 
collaborative learning- was used in the environmental science class. A qualitative questionnaire asking 
students what they liked more and what could be improved in the course allowed the instructors to 
judge student attitudes in the Greening the Campus and the Sustainable Cities classes. Student 
feedback on the course was also obtained through reflective essays where students had to reflect on 
what they learned from the group project and evaluate their contribution to it. Informal discussions in 
class and with individual students provided further information on student attitudes towards the 
collaborative learning methods used. 

The overall conclusions that were drawn by the instructors of the four courses based on the above 
evaluation tools can be summarized as follows: 

 Effect on Learning: 

There was a significant difference between the types of collaborative learning used in the courses 
examined: some forms such as group projects were assessed as group work, while others were 
assessed individually (e.g. lab reports) or not directly assessed (e.g. in-class debates, peer teaching, 
class discussion). In all cases, a qualitative observation made by instructors is that there is a positive 
correlation between successful group work and performance in a related assignment. 

In the case of group work in lab and field activities, groups that worked well together managed to 
obtain good results and most individuals of the group produced good lab reports (individual 
assessment) or performed well in exams. In the case of group projects, the final quality of the group 
project reflected the level of collaboration; as a general rule, more cohesive projects were produced 
when groups worked better together. Some groups seemed to have developed a great chemistry and 
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produced projects of outstanding quality, while some others struggled more, with some members 
participating more actively than others.  

The students of the environmental science class evaluated group work in lab activities and 
brainstorming sessions as very effective at producing learning (rated both activities above 4 in a 1-5 
Likert scale) and this was confirmed through their performance in a post-course questionnaire [15]. 

 Effect on Student Attitudes: 

Collaborative learning, especially when it leads to a product that is assessed, usually causes anxiety 
at first. In the case of group projects, it usually starts with a more difficult phase soon after the 
beginning of the project and before students actually start the collection of their data; usually it is the 
design phase of the group project. Then, as the semester proceeds and students understand better 
what their work is and what the expectations from them are, they feel more comfortable and confident 
about what they do. They then relax and most often enjoy group work. Students had the opportunity to 
socialize with other students and even have fun together or become friends. In the Sustainable Cities 
course, group work allowed study abroad students (25% of total class students) to better integrate in 
the group, but also posed challenges. Overall, group work was positively assessed in journal entries 
and reflective essays of students in the Greening the Campus class. Students of this and the 
Sustainable cities classes also liked the fact that the product of their group work could be of use for 
the College as they made specific suggestions for sustainable practices through it.  Informal feedback, 
however, revealed cases of conflict, disagreement as well as resentment from students who felt they 
did more work than others. This is what led to a revision of the assessment rubric in fall 2015 to reflect 
better the contribution of each team member. 

Collaborative learning methods in which individuals are not assessed as a group cause less stress, 
however are less effective at promoting teamwork skills as students do not always see the necessity 
of actively engaging with them; they know the outcome of group work will not be directly assessed. It 
has been observed that students actively participate in discussion boards only when this is part of a 
summative assessment. If discussion boards are used as formative assessments, student 
participation is limited and fades away as the semester progresses. In-class collaborative learning 
activities such as brainstorming, class discussion, games and debates seem to create a stimulating 
class environment, motivate students to participate, thus increase active learning, and seem to be well 
enjoyed by students. All activities that involved some form of team work were considered enjoyable by 
students of the environmental science class (were rated above 4 in a 1-5 Likert scale; [15]) 

3.2.4 Benefits and Challenges of Collaborative Learning 

Significant benefits but also challenges were identified by the instructors of the four courses examined.  

 Benefits: 

Collaborative learning is by definition a form of active learning, as students have to “do” things in a 
team and thus participate more actively in the learning process; this helps them take initiatives, 
become more autonomous as learners and develop better “ownership” of course material. They learn 
to see the instructor more as a facilitator rather than a distant lecturer and they become active players 
in the learning process; through their group work they help in the co-creation of knowledge. Students 
learn from their peers. The exchange of ideas and knowledge in the interaction among them is 
certainly a driver that positively impacts the learning process.  

Collaborative learning is an excellent example of sharing knowledge and provides a good lesson for 
life as students will have to learn to work together in real life. It enhances teamwork, communication 
and leadership skills. It provides opportunities for students to get to know each other and socialize and 
may lead to the creation of new friendships. Shy and passive students may feel it easier to express 
themselves in a group and this may facilitate their integration in the class. It creates a more stimulating 
classroom environment, as students draw pleasure from the interaction with other students.   

Cooperative forms of group work also cultivate individual accountability, which means that students 
learn to become accountable for their performance and learning. The results of their performance are 
communicated back to the group to identify areas for improvement and how each individual could be 
better supported.  

Some other benefits of collaborative work is that, as more students are involved in one project, it 
allows for more challenging projects which then also provide a more challenging experience for 
students.  
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 Challenges: 

A main challenge of collaborative learning is to cultivate a culture of collaboration and knowledge 
sharing in the classroom so that students understand its benefits and importance for real life. Student 
motivation to engage in collaborative learning may initially be low, but with the appropriate guidance 
and support, it will most probably increase.  

Achieving a balanced contribution among team members and fighting against the attitude “I could do it 
better myself” from the part of good students and “others will do it for me” from the part of weaker 
students, thus avoiding free riding is a big challenge. A possible imbalance in the contribution of 
different group members may lead to resentment and bad feelings from students who feel they did 
more than others; this may become even worse if the overall result of the group work is less good as a 
consequence of some team member(s) not doing their share. Instructors must be ready to deal with 
such cases and it is a challenge for them to be fair in their assessment.  

If the group project is related to a real-life situation such as community-based learning, coordination 
and effective communication and collaboration amongst group members is particularly important. 
Clear and commonly agreed definition of each group member’s role helps a lot. If the group project 
has as a final product a group report, task division and evaluation of the project pose a challenge. An 
issue that arises is that students often settle for each student taking responsibility for a part of the 
report rather than collaborating for the whole product, which often leads to non-cohesive reports. To 
avoid such outcomes, increased supervision and guidance to monitor group progress as well as 
seeing a final draft of the report are considered essential. This means more time and work outside 
class for instructors. Managing conflict and dealing with different personalities in a team requires 
particular attention. And developing an assessment method that reveals the level of involvement of 
individual students is an additional challenge. 

Time management is an issue for introductory survey courses in which a lot of material needs to be 
covered and the time that can be dedicated to collaborative in-class activities is limited. Engaging 
students in activities that are not assessed in a summative manner is also a challenge, as students 
usually do only as much as is needed for their grade.  

3.2.5 Suggestions for Implementation of Collaborative Learning 

The following suggestions for instructors who wish to use collaborative learning methods were 
provided by the participants of this study in their responses: 

• Emphasize to students the importance and benefits of collaborative work as a way of sharing 
knowledge and an active learning approach from the beginning of the course by giving real-life 
examples from different fields/disciplines. This is important as a way to improve student 
motivation and engagement with the collaborative activity.  

• Clarify the significance and goals of collaborative learning for the particular course i.e. why you 
do what you do and how this helps achieve the learning outcomes of the course.  

• Plan as carefully as possible, right from the beginning, the group topic, work to be done, 
methods to be used, tools that can support students for their group work; but also be flexible.  

• Dedicate time to explain the activity/assessment: the exact goals, role of each team member, if 
and how they will be assessed as a group and individually. For reasons of fairness, it is good to 
have an individual component in the group assessment to judge the contribution of each 
member to the group work. 

• Carefully consider the composition of groups. Decide about the distribution of people in groups, 
after you see the actual class. 

• Dedicate time in class for groups to do some of their group work (planning, creating 
questionnaires for their work etc.) in class, so that you can support them and so that they may 
even learn from each group’s questions and good work too. Time management is, however, a 
critical factor. 

• Be close to the groups as they do their work, helping them to overcome obstacles on the way, 
urging them when their time management is not effective, providing sources, helping them with 
group dynamics as needed, etc. 

• Provide self-reflective opportunities for students and allow for a self- and class-reflective 
session at the end. This is the time students start to get a glimpse of the implicit learning they 
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have achieved in this process; a time where even “mistakes” and challenges can turn into 
learning experiences. (for both students and instructors) 

• Respect and show you care for your students and their learning experience. Be ready to 
address cases of conflicts and dysfunctional groups; plan solution for resolving such cases 
since the beginning of the class. Be aware of the different types of personalities and act 
accordingly. 

• Be informed about new methods of collaborative learning as well as how they can be supported 
by ICT tools and learn from others’ experiences – talk with others. 

• Be bold, try things out – it is not perfect the first time, it is not perfect ever! But it is worth it 
giving an opportunity to our students to experience the joys of learning together, of learning to 
collaborate.  

4 CONCLUSIONS 
The benefits and challenges of collaborative learning for students, educators and the learning process 
have been extensively discussed. This study attempted to explore forms of collaborative learning in 
higher education with focus on courses in the STEM disciplines. The methods of collaborative learning 
used by the participants of the survey vary: from more structured group projects to simpler, in-class 
activities such as discussions, debates, role plays and group work in the lab. A general observation 
from the survey is that, although all participants used some form of collaborative learning, less than 
50% used ICT tools to enhance collaborative work. The ICT tools mostly used were discussion boards 
and other online tools available through course management systems; social media were also used, 
but less. This leads to the conclusion that there is a significant potential to expand and improve 
collaborative learning by providing more opportunities for instructors to learn and use ICTs (provision 
of training sessions, as well as appropriate infrastructure and resources).  

The more in-depth study of specific “stories” of collaborative learning confirms previous findings of the 
authors that group work both increases student learning and improves student attitudes towards the 
course. ([15], [16], [17]). Activities that differed both in the level of structure and in the product of the 
group work were used. The most structured ones were the group projects and the group work in the 
labs. The most informal ones were class discussions, brainstorming sessions and think-pair–share. 
Group projects produced a common project report that was assessed; some group work led to 
production of individual reports that were assessed (e.g. lab reports) and other activities did not lead to 
any product that was assessed. The level of the course sometimes dictates the nature of the 
collaborative activity to be used. Group projects in which students have to show higher level of 
maturity, autonomy and cognitive skills are more suitable for higher level courses, while more informal 
activities may be appropriate for introductory classes as a means to increase student engagement and 
produce active learning, particularly significant in large classes. 

Student-student interaction creates a more stimulating environment that affects cognitive growth and 
development [18]. Group diversity in terms of knowledge and experience has a positive effect on the 
learning process. The results of our study indicate that student performance in assessments related to 
the group work reflects the quality of the collaborative work. Students rated positively the collaborative 
activities used, both in terms of achieving learning and in terms of how much they enjoyed them. 
Group work that leads to an assessed product always produces more anxiety and stress for students; 
issues of group imbalance, unequal contribution and fairness in the assessment of the work are 
raised. Introducing a criterion to assess individual work in a group project could partially compensate 
for differences in the level of contribution of each group member. This type of collaborative learning is 
however the one that most probably leads to development of higher level cognitive skills but also of 
important transferable skills such as the ability to communicate, to work as member of a team, to 
address problems and resolve conflicts. On the other side, less formal activities such as class 
discussion and brainstorming in groups create a pleasant classroom environment that increases 
student involvement, particularly important in first-year classes, for study abroad students and for shy 
or passive students whose integration into the group may prove more difficult. Motivating students to 
participate in activities that are not assessed is another important challenge. 

As higher education is moving away from traditional educational practices towards more learner-
centred teaching approaches -with students actively involved in the learning process- and towards 
more interdisciplinary curricula, collaborative practices become an essential element of the 21st 
century pedagogies of engagement [19]. Collaboration is increasingly taking place at many levels: 
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teaching, learning and research. Collaborative learning is an excellent example of sharing knowledge 
in higher education. It leads to the formation of critical and creative learners as well as active and 
responsible global citizens. 

The challenges for instructors are many. Stepping out of their role as teachers and becoming 
facilitators/mentors, daring to take risks, fighting against student indifference, addressing student 
anxiety, redesigning courses and the curriculum, addressing physical and time constraints, lack of 
appropriate support in terms of training and infrastructure, as well as other institutional limitations are 
issues instructors have to deal with [1]. The implications for higher education institutions are many, 
with the most important one being to develop a culture of knowledge sharing across the curriculum 
and provide the appropriate support for the implementation of a new academic vision based on a 
collaborative model of learning. Future studies need to focus both on broader surveys on collaborative 
learning in order to obtain a more representative picture of instructors’ perceptions and use of such 
methods, as well as of the role of ICTs in supporting them, but also on a more in-depth analysis of 
cases to explore specific methods of collaborative learning, their outcomes, challenges and 
opportunities. 
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