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Abstract

Nowadays, socio-affective factors such as 
cooperation, motivation, socio-cognitive affinities, 
pro-activity, interaction and others, tend to be widely 
exploited in teacher/student and in between pupils 
relationship, so that the results of the building of 
knowledge be reached in a collaborative fashion. This 
is because these factors would play an encouraging 
role towards collaboration, acting positively in 
building human relationships within a socio-cultural 
panorama. Therefore, this work will show the 
importance of considering socio-affective factors in 
collaborative learning environments focusing on the 
relevant socio-affective factor that we designate as 
Collaboration Capacity, describing its manual and 
computed aided inference mechanisms.   The rest of 
the relevant socio-affective factors quoted in this work, 
will be described and inferred along the course of the 
dissertation concluding research.  

1. Introduction 

The emergence of internet and the developing of 
information technologies made the collaborative 
learning modality to be applied to computational 
teaching systems, given rise to Computer Assisted 
Collaborative Teaching/Learning. When intelligent 
learning systems are conceived for collaborative 
learning, they are called Collaborative 
Teaching/Learning Environments (CTE).

The field of collaborative learning basically exploits 
mechanisms and activities to: knowledge clearing; 
knowledge load interiorization and  reduction. Within 
the collaborative learning environments, it is very 
important to consider the students socio-affective 
factors that appear along their interactions [2]. Socio-
affective values such as attitudes, motivation and

emotional states are highly important and must be 
promoted in collaborative learning environments [4]. 
To guarantee the success of on-line computer assisted 
systems, sponsors and project makers must take into 
account socio-affective factors, besides technical 
issues [4]. 
To validate the importance of considering socio-
affective factors in collaborative learning 
environments, this work aims to describe the socio-
affective factor Collaborative Capacity, which will be 
the subject o our research task. Inference of the other 
socio-affective factors such as Personality, Social 
Affinity, Cognitive Skills, Leadering Skills and Group 
Size is already undergoing. 

Section 2 deals with why it is important to take into 
account socio-affective factors in collaborative 
learning environments. In section 3, manual and 
computational inference procedures of the factor 
Collaborative Capacity are described. Finally, in 
section 4 presents the conclusions and suggestions for 
future works. 

2. Considering Socio-Affective factors in 
collaborative learning environments 

Jones and Issroff [4] call our attention upon the 
importance of promoting socio-affective values in 
learning technologies within collaborative scenarios. 
Sociability among students is important in 
collaborative learning environments [4]. Socio-
Affective factors such as cooperation, knowledge and
leadering skills ought to be considered in collaborative 
learning environments [5]. 

In collaborative learning environments, four reasons 
pushed ahead to take into account the socio-affective 
factors: (i) in collaborative learning activities, 
individual skills must be linked with those belonging 
to other people as to produce a group work [1]; (ii) we 
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believe that whenever the socio-affective factors 
Cooperation Capacity, Personality, Social Affinity,
Cognitive Skills, Leadering Skills and Group Size were 
exploited in collaborative learning environments; they 
give subsidies for supporting the validation of the 
collaborative 3C model. The reason for this is that 
socio-affective factors are collaboration fomenting 
elements; (iii) socio-affective factor inferences would 
help in the formation of collaboration pupil groups; 
(iv) interactivity and collaboration processes fomented 
through the above cited socio-affective factors, can be 
achieved by using communication tools such as Chat,
Forum, de Discussion Lists and E-mail.

3. Inferring Cooperation Capacity Socio-
Affective Factor  

To infer the Cooperation Capacity factor we will 
adopt a technique called chat of logs analysis. This 
analysis aims at checking students behavior while in 
interaction process in a collaborative learning 
environment, so that we can define their profiles in 
function of the cooperation level each one supplies 
along the knowledge building. As a function of their 
Cooperation Capacity, the students will be classified 
as: non interested (lazy), Participative and
Collaborative. Lazy students are those that rarely 
interact or that do not like to participate in learning 
activities [6]. Participative ones are those who do 
individually interact within the teaching/learning 
environment but do not promote others participation 
[6]. Collaborative students are those who elucidate and 
input knowledge, reduce the knowledge load and share 
solving problems [2]. The degree of interactivity is not 
defined by the frequency of interactions but rather by 
the extent in which interactions affect the group 
cognitive processes [2]. Next, it will be described the 
cooperative capacity factor inference criteria.  

While casting students into lazy, participative
and cooperative, the following variables will be used: 
  nLessons: total amount of lectures; 
  nStudents: total amount of students; 

S_PCjj (student participation counter) identifies 
whether each student from i = 1 until nStudents, this 
one participates or not in lesson j. This variable may  
have 2 values: 0 or 1, where 0 represents that the pupil  
did not send any message during lesson j, and  1 says 
that this students has sent 1 to n messages during the 
same lecture (cf. Table 1). Thus, 

Lessons

1
,...1

nj

j
nStudentsi S_PCij identifies the 

number of lessons in which the student i participated, 
regardless the number of his participations in each 
lecture. For example, if the student i participated 5 
times during the lesson j, that counter will count only 1 
for a lesson j, once it just works for indicating a single 
participation and does not mean the number of 
participations. Hence, the participations counter will 
never be bigger than the nLessons, just smaller or 
equal (in the best of the cases). 

S_CCij  (student collaboration counter) works like 
the S_PCij , but it deals with collaborations. A 
collaboration is a message that should contribute for 
the group knowledge building. In Section 3, we will 
describe how this kind of message is automatically 
identified. Therefore, for each student i = 1 until 
nStudents, we identify whether or not this student 
collaborated during lesson j. This variable may have 2 
values: 0 or 1, where 0 represents that the student  did 
not send any collaboration during lesson j, and 1 says 
that the student has sent 1 or more collaborations 
during the same lesson. For example, the student i may 
have collaborated 3 times during lesson j, however the 
S_CCij will be incremented only in one unit, in the 
same way as the S_PCij . Alike the S_PCij, the S_CCij
will never be bigger than the nLessons, but just smaller 
or equal.  
 The SPNij represents the total number of 

participations (either messages and/or collaborations) 
of the student i during lesson j. Thus, 

Lessons

1
,...1

nj

j
nStudentsi SPNi,j identifies the 

sum of the participations of the student  in all lessons. 

Lazy students: In this profile, we will adopt the 
following criterion: 

Lessons

1
,...1

nj

j
nStudentsi S_PNij < 0,75 x 

nLessons
- When the sum 

(
Lessons

1
,...1

nj

j
nStudentsi S_PNij) is 75% lesser 

than the number of lessons, this student will be 
inferred as lazy. This 75% base criterion was selected 
starting from the minimum chart teaching/learning 
scheduling established by the LDB (National 
Education Guiding and Basics no 9.394, in December, 
20, 1.996), which will be adopted in this work context. 
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Participative students: In this profile, the following 
criteria will be adopted: 

Lessons

1
,...1

nj

j
nStudentsi  S_PCij  0,75 x 

nLessons e

Lessons

1
,...1

nj

j
nStudentsi SPNij

nLessons
- When the sum 

(
Lessons

1
,...1

nj

j
nStudentsi S_PCij), turns out to 

be bigger than or equal to 75% of the number of 
lessons, this student should pass through the other 

criterion (
Lessons

1
,...1

nj

j
nStudentsi SPNij

nLessons), otherwise he will be inferred as lazy.  

-
Lessons

1
,...1

nj

j
nStudentsi SPNij  nLessons,  

means that the student participate at least once at each 
lesson.  

Collaborative students: In this profile, we will adopt 
the following criterion: 

Lessons

1
,...1

nj

j
nStudentsi  S_CCij  0,75 x 

nLessons e 
Lessons

1
,...1

nj

j
nStudentsi SCNij

0,75 x nLessons  
Where SCC (students’ collaboration number counter) 
represents whether or not the student collaborated 
during the lesson and  

Lessons

1
,...1

nj

j
nStudentsi SCNij is the sum of the 

number of collaborations. When the student 
collaborates, regardless of the number of 
collaborations, this counter (S_CC) will be augmented 
in one unit; otherwise there will be no increase. 

- When the sum (
Lessons

1
,...1

nj

j
nStudentsi

S_CCij), turns out to be equal to 75% of the number of 
lessons, this student should pass through the other 

criterion (
Lessons

1
,...1

nj

j
nStudentsi SCNij  0,75 

x nLessons), otherwise he will be inferred just as 
participative.  
- When the sum of collaborations 

(
Lessons

1
,...1

nj

j
nStudentsi SCNij  0,75 x 

nLessons) turns out to be greater than or equal to 75% 
of the number of lessons, the student will be inferred 
as collaborative. 

 3.1. Manual Inference of the Cooperation 
Capacity Socio-Affective Factor 

Manual analysis aims to give support while 
checking the necessary steps for automatic factor 
computer identification. Based upon chats logs, data 
was collected and statistical calculations were 
performed in order to check each student profile. The 
first step comprehended the manual analysis of the 
chats logs in order to obtain the student cooperation 
capacity levels. For those inferences we adopted a 
methodology  for objective identification phrases in 
the interaction process between students, i,e., we 
checked whether or not the exchanged phrases during 
the interaction is valuable enough to add knowledge to 
the teaching/learning process or, on the other hand, 
verify if the phrases state short answers of the yes/no 
type, yeah, that’s it, right, and so on;  to know more 
about the student cooperation capacity in the 
teaching/learning process. As to estimate the students 
interactions level we used chats’ logs from the 
undergraduate discipline ‘Introduction to 
Programming’, ministered by Lecturer Lúcia Giraffa, 
from PUC (Catholic University of Rio Grande do Sul), 
from March to June 1999. Table 1 illustrates the two 
final profiles of students after collecting data following 
chat sessions and application of the criteria established 
and described in Section 3.  

Table 1. Final Student’s Profile 

Elements forming Table 1.0 (lines and columns) are 
described below: 
 Column Students (A, B, C, ... M) represents students 

involved in the interaction by using the chat tool. Each 
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letter in a different line of this column represents a 
student in a virtual lesson; 
 Columns Lesson1, Lesson 2, Lesson 3, Lesson 4 

and Lesson 5 represent the lessons (chat record). In 
this case it is a five lesson sampling randomly 
excerpted from the course ministered by lecturer Lúcia 
Giraffa ; 
 Columns SPN and SCN in each lesson represent, 

respectively, the student’s participations and 
collaborations number in that lesson; 
 In the column total are gathered the sums of the SPN 

(Students number of participations) and the SCN 
(Students number of Collaborations) for each student 
along five lessons; 
 Columns S_PC and S_CC represent the student 

participation number counter and the counter of the 
student collaborations number in each lesson, 
respectively;
 Column Profile represents the student profile at the 

end of the course under the labels Lazy, Participative 
and Collaborative.  

3.2. Computer aided Inference of the 
Cooperative Capacity socio-Affective Factor 

In this Section the steps for the computed 
aided inference of the Cooperative Capacity factor will 
be described. In the computational inference it is 
proposed an architecture consisting of three basic 
elements, namely: Chat’s logs, Lexicon and Key
words/Knowledge Domain, as it can be seen in Figure 
1.

Within the architecture, the lexicon analyzer 
represents a “scanner”, a system that tracks the 
exchanged messages during one chat session so that 
starting from the logs statistics are preformed in such a 
way that one can observe the kinds of participation 
furnished by each student. The program “scanner” will 
perform the steps in the order described below:

Lexicon Analyzer

Key words/
Knowledge

Domain

Chat's Logs

Step 3
Step 4
Step 5

Step 1
Step 2

Figure 1. Computational Architecture 

Step 1: The analyzer will load its database containing 
the key words/Knowledge domain; Step 2: In function 
of the S_PCjj (participation counter of the student i 
during lesson j) and of the SPNij (participation number 
of the student i during lesson j, a lexicon analyzer will
identify each one of the student’s sentences (each 
participation); Step 3: Within each sentence, the 
analyzer scans the text, identifying each one of the 
words that composes the text; Step 4: For each word 
found the analyzer will check whether or not each 
word read corresponds to one of the key words loaded 
in step 1, if the answer is yes, the analyzer will pass to 
step 5; Step 5: the lexicon analyzer will count this 
sentence as one collaborative participation of the 
student. As follws, we will describe each of the 
elements of the proposed computational architecture. 

Key words/Knowledge Domain: represents a set of 
key words featuring a particular domain we wish to 
teach to the student [7]. Within the computational 
architecture, the database of the key words/knowledge 
domain is built by an entity that can be represented by 
a teacher from the knowledge domain, by a 
coordinator or knowledge engineer, all of which would 
be always updating the specific domain data-base. This 
work will be based upon the paper referred in [3], who 
considered as key words only the nouns. In this lexical 
analysis, adverbs, prepositions, numerical values and 
nouns are not considered. That is so because nouns 
have greater semantic value than the other words. 

Lexicon Analyzer: the lexicon analyzer will scan the 
message sent by the student as a whole and will always 
try to establish a relationship with the entire key 
words/knowledge domain as to quantify the frequency 
of this comparison. As long as the analyzer performs 
these comparisons, the student will be inferred as lazy, 
participative or cooperative.  

Chat’s Logs: are records of students interactions 
when using the chat tool, and these can be used to 
draw the students socio-affective characteristics.

Figure 2 illustrates the way in which the 
lexicon analyzer would exploit the messages content 
by means of the key words/knowledge domain 
contained in the message body, as to infer the degree 
of the student participation in the interactions. 
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Figure 2. Parts of a chat session 

In message 1, we can notice that two out of the six 
words that compound the message content are 
determinant with respect to the phrase semantic 
meaning, namely: machine and  intelligent, being both 
key words/knowledge domain  Artificial Intelligence. 
That student sentence would also be considered a one
collaboration. The second message would also be 
considered a one collaboration, once it also has domain 
key words. Yet, in context 3, we observe that any word 
from the phrase is an Artificial intelligence knowledge 
domain key word. In this case, from the interaction, the 
lexicon analyzer would not classify that sentence as a 
one  collaboration. 

4. Conclusions and Future Works 

To occur efficient collaboration in computer 
assisted teaching/learning environments, relationships 
that include common objectives between students must 
be created and maintained [6]. Affective values have 
been seen as slightly trouble makers in learning 
researches, even though it is well known that such 
things as attitudes, motivation and emotional states are 
very important, so that they have been frequently 
excluded from the research scenario or studied 
separately from the cognitive learning. As to enssure 
the success of the computer assisted on-line 
communities, sponsors and project designers must pay 

attention to the social aspects in the same way they do 
with the technical issues [4]. 

The social and affective profile of a students group 
within a computer assisted teaching/learning 
environments, must have homogeneous characteristics, 
as to promote higher interaction and collaboration 
among students [5]. The first step to augment the 
probability of some kind of interaction to occur is the 
formation of groups with components are prone to 
collaborate each other [2]. 

The more information on the students’ social and 
affective nature we could have in hands, the better the 
conditions we will have to define the groups seeking 
for interaction and cooperation within collaborative 
computer assisted  teaching/learning environments [6]. 

These conclusions led us to suggest, as future work, 
the building of an agent able to use the results of the 
Cooperation Capacity factor inference, so that it could 
promote the students’ interest for participating and 
collaborate during lessons.  
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