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Abstract 

The concept of collaborative learning, as well as the cooperative learning one, is quite commonly 
invoked in the educational policy documents of the last decades. The collaborative learning is 
regarded as an operating principle of modern education and training, based on the idea of 
democratization of education, and also on its anchoring in the social or community issues. The 
school and the classroom represent a learning environment where the child socializes, as a result of 
developing various types of relations: inter-knowing, inter-communication, collaboration, influence 
etc. On the other hand, from the praxeological perspective, the collaborative learning is seen as an 
interactive strategy, a participatory one that promotes teamwork, roles assuming, constructive 
exchange of ideas and personal involvement, in relation to each personality when developing a joint 
product. In the present study, we aim to express the advantages of the collaborative learning in 
Science lessons (Physics, Chemistry, Biology), concomitant with the identification of its limits. The 
analysis was performed in the frame of the FP7 project entitled: “IRRESISTIBLE - Including 
Responsible Research and Innovation in Cutting Edge Science and Inquiry-based Science 
Education to Improve Teacher's Learning Ability of Bridging Environments”, on a sample of 30 
students from lower and upper secondary levels, based on a questionnaire survey. The students’ 
feedback correlated with data derived from teachers’ observations revealed that the collaborative 
learning represents a favorable context for engaging students in the development of their own 
knowledge, in order to achieve sustainable acquisitions and increase their motivation and interest 
for Science. 

Keywords: collaborative learning, collaboration, cooperation, teamwork, 
IRRESISTIBLE project. 
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1. Introduction 

Collaborative learning can be defined as an operation principle of 
modern education/training, founded on the idea of democratizing education 
and anchoring it in the social and/or community problems. Equally, 
collaborative learning represents an interactive-participative strategy, 
promoting team working, taking on roles, exchanging constructive idea and 
personal active participation, according to the dominant features of each 
personality, for the elaboration of a common product.  

In the opinion of Crenguţa Lăcrămioara Oprea, the collaborative 
learning is a strategy of structured and systematized training, within which 
small groups work together to attain a common goal. The collaborative 
premise is that subjects working in team are able to apply and synthesize 
knowledge in various and complex ways, at the same time learning more 
solidly than in the case of individual work (2003). 

In this context, modern training, based on a collaborative type of 
learning, presents a series of specifically elements, of which we can remind 
the following: students control their own knowledge acquisition process, 
taking on responsibilities; the teacher is only a facilitator and a guide of the 
students in the training process; the students can make their own decisions, 
working together to achieve common goals. Here, the training approach 
supposes the designing of authentic projects, often interdisciplinary, based 
on problem-solving, in which learning extends outside the classroom, more 
important being the way of information processing and using than the 
obtained product, due to the fact that students acquire knowledge by their 
own effort of (re)constructing it. 

The quality of the result obtained after the collaborative learning 
strategy involvement depends on a series of actions undertaken by the 
teacher, concerning: distributing the students in groups/teams and allotting 
the roles, arranging the class, offering a proper ergonomics of the training 
area, planning the teaching material, and last but not least, explaining the 
collaborative character of the tasks. 

Team/group communication needs to be efficient, based on the 
existence of a common repertory and a complementary repertory, variety of 
opinions, group work productivity, empathy, tolerance, understanding and 
mutual respect, assertiveness, feed-back encouragement and valorization, 
cooperative and pro-active attitude etc.  

At the level of the specialized literature, we identified as features of 
collaborative learning, the following ones (Johnson, Johnson, & Smith, 
1998): 
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1. Positive interdependence - refers to the fact that the team members are 
obliged to rely on one another to attain the common goal; 

2. Individual responsibility - supposes the fact that all students from a 
group are responsible for the achieving of the learning task / tasks; 

3. Promoting direct interactions - each team member is in a face-to-face 
relation with all others; 

4. Adequate use of collaboration skills -in the sense that the students 
are encouraged and helped by the teacher to develop their leadership, 
decision-making, communication and conflict management skills; 

5. Group processing - it supposes the fact that the team members set 
common goals, work together and periodically evaluate the group products. 

Near the above-mentioned features, the collaborative learning proves 
to be a versatile didactic strategy, especially in Sciences lessons, with a 
powerful formative effect (Gorghiu et al., 2014). The strategy is also 
recommended to be taken into account not just in formal activities, but also 
in on-line training / distant learning / virtual learning environments 
(Dumitrescu et al., 2014; Olteanu et al., 2014).  

2. Methodology  

In the present work, we would like to present an analysis on the 
advantages supposed by the application of collaborative learning strategy in 
Science classes (Physics, Chemistry, Biology), simultaneously to the 
identification of its limitations. 

The study was performed in the frame of the FP7 project called 
IRRESISTIBLE, with the occasion of implementation in classroom of 
special teaching units concerning the application of nanomaterials in our 
daily life. Subjects like natural nanomaterials, lotus effect, ferro-fluids raised 
the students’ interest for learning science, beyond the provisions of the 
actual curricula. 

The analysis has been realized on a sample of 30 lower secondary 
school students and relied on a survey under the form of a questionnaire. 

This self-evaluation questionnaire refers to the way each student 
collaborates with his/her group colleagues, starting from the following 
indicators: 

 personal contribution; 

 cooperation; 

 active listening; 

 problem solving in the group. 
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At the same time, in parallel, we realized a focus-group survey, with 
teachers who teach disciplines related to the sphere of Science (Physics, 
Chemistry, Biology), who work with the students participating to the survey, 
in order to identify their perception on the advantage and limitations 
supposed by the use of collaborative learning.  

The data obtained following the focus group survey have been 
correlated by the means of qualitative methods, to the results recorded 
through the questionnaire-based survey applied to the students.  

3. Results and discussions 

The first item of the questionnaire referred to the level of each 
student’s contribution on solving a learning task collaboratively. The 
predetermined answers were structured on a scale with four steps where 4 is 
the highest level, as follows: 

 Level 4 - I always participate actively to the discussions in my group. I always 
fulfill my tasks. I help to establish the objectives and direct the group to tasks 
accomplishment. 

 Level 3 -I participate actively to the discussions in my group. I fulfill the task 
entrusted to me. I help to set and accomplish the objectives. 

 Level 3 -I sometimes need encouragement to accomplish the tasks entrusted to 
me.I need help to set and attain objectives. 

 Level 1 - I choose not to participate. I do not fulfill the tasks entrusted to me. I 
disturb the group from attaining the objectives. 

 

 
Figure 1. Level of contribution of each student on solving a learning task 

collaboratively 
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The recorded results demonstrate the fact that the majority of the 
students (from the questioned sample) have a significant contribution to 
approaching the learning tasks collaboratively, during the Science classes. 

The next item of the questionnaire referred to the cooperation 
degree shown by each student on solving a learning task collaboratively. The 
predetermined answers have been structured again on a four-step scale, 
where 4 is the highest level, namely: 

 Level 4 - I share many ideas and contribute with adequate information to the 
subject. I encourage the other members to share their ideas, as well. 

 Level 3 - I share ideas out of my own initiative and when requested, and I also 
allow others to do it. 

 Level 2 - I share ideas occasionally, when requested, and I also allow the 
majority of the members to do it. 

 Level 1 - I do not like to share ideas. I do not participate in group discussions. I 
often interrupt discussions. 

 

 
Figure 2. The cooperation degree manifested by each student on solving a learning 

task collaboratively 

 
The fact that the degree of cooperation is targeting to a very good 

one, can be considered the result of the experience gathered by the students 
during several years of study, and also in the particular context of various 
collaborative training situations. This determines us to admit that in the 
context of the contemporary learning process, the strategy of collaborative 
learning is applied increasingly, in a frequently manner. 

The next item of the questionnaire referred to the degree to which 
students value the active listening on solving a learning task collaboratively. 
The predetermined answers have been structured again on a four-step scale, 
where 4 is the highest level, namely: 
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 Level 4 - I alternate listening to speaking. I am always preoccupied by the 
other’s ideas and feelings. 

 Level 3 - I can listen to others. I usually show receptivity to the others’ ideas and 
feelings. 

 Level 2 - I sometimes listen to others as well. Sometimes I consider the others’ 
ideas and feelings. 

 Level 1 - I do not listen to the others. I have no consideration for the others’ 
ideas and feelings. 

 
Figure 3. The degree of using of active listening on the solving of a learning task 

collaboratively. 

 
The recorded results unequivocally prove the fact that active 

listening, as a fundamental principle of an efficient interpersonal 
communication is applied, on a level of frequent action technique in Science 
classes, for the sample under analysis. 

The last item of the questionnaire referred to the way the students 
get actively involved on solving problems collaboratively. The 
predetermined answers were again structured on a four-step scale, where 4 is 
the highest level, namely: 

 Level 4 - I get actively involved in the group to solve problems. I help the group 
to make wise decision. 

 Level 3 - I offer suggestions for solving problems. I frequently help the group to 
make decisions. 

 Level 2 - I offer suggestions for solving problems sometimes. I help the group to 
make decisions sometimes. 

 Level 1 - I choose not to participate to problem solving or decision making. I 
sometimes cause problems to the group sometimes. 
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Figure 4. The way in which students get involved on solving problems 

collaboratively 

 
We can notice here that most of the students in the sample under 

analysis get consistently involved on solving problems collaboratively, in the 
context of Science classes, which demonstrates the fact that both students 
and teachers take full advantage of this strategy.  

In the context of the focus-group discussions organized with the 
teachers, we identified the following features of collaborative learning in 
Science classes: 

 articulating one’s own ideas on certain scientific concepts and/or 
connected problems; 

 developing key competences in science, for instance defending and 
reasoning, in parallel to the consolidation of transversal skills; 

 using colleagues’ ideas to help building one’s own ideas, evaluate 
ideas and compare solutions. 
Other benefits concerning the use of collaborative learning, 

highlighted by the teachers, were: increasing the students’ capacity to firmly 
ground their scientific knowledge; promoting a positive attitude for learning 
Science; developing social interaction skills; promoting/using profitably 
various learning styles; improving the performance of the students with 
poorer school results, especially when they are grouped together with those 
who have higher level school results. 

At the same time, the participant teachers have also identified a 
series of limitations of cooperative learning, which must be considered and 
managed adequately: disturbing the silence in the classroom, high 
consumption of time and effort, danger of making circulate appropriating 
unclear or erroneous information, developing group-addiction on solving 
learning tasks, encouraging the passivism of some students, danger of 
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covering erroneous investigative trajectories, expenses related to the 
acquisition of a large volume of teaching materials, emergence of student 
conflicts etc.  

4. Conclusions 

The results of the self-evaluation questionnaire correlated to the data 
resulted from the opinion of the teachers who participated in the focus-
group, highlighted the fact that collaborative learning applied in Science 
classes represents a favorable opportunity for: getting the students actively 
involved in their own learning process, achieving sustainable acquisitions, 
increasing their motivation and interest for the area of Science. 
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