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Abstract— The increasing advances of Internet Technologies in
all application domains have changed life styles and interactions.
With the rapid development of E-Learning, collaborative
learning is an important for teaching, learning methods and
strategies. Interaction between the students also student with the
teacher is important for student to gain knowledge. Based on the
four basic teaching styles formal authority, demonstrator or
personal model, facilitator and delegator, today combined
between facilitator and delegator style is responsible for student
learning. It is student centered and the teacher as facilitates the
material and activities, but learning becomes part of valuable and
effective when they collaborate with each other, and as the
teacher who will delegates and facilitates the responsibility of
learning to the students. In this paper, we introduce an effective
guestion answering Q&A system for collaborative learning,
which can act not just like a virtual teacher, but also virtual
discussion for student. With the proposed system, brings a new
Q&A system, student can attach their question when they want
collaborate using collaborative learning capitalize on one
another’s resources and skills. Students can ask their questions to
the group when they want to collaborate with others, asking one
another for information, evaluating one another’s ideas, then
each of the answer will compare with encyclopedia data base. In
this research, the Q&A system for the Senior High School in
Indonesia, in this subject of Information Communication
Technology implemented. From the the 40 question and 120
answer, the result is 90,48% precision 50% recall.

Keywords — component; E-Learning; Collaborative Learning;
Q&A; Knowledge Base.

l. INTRODUCTION

The concept of Collaborative Learning is two or more
people learn or attempt to learn something together than
independent.  Different with individual learning, in
collaborative learning people can exploit and share their
resources and skills by asking for information, evaluating,
monitoring one another’s information and idea, etc [1].
Collaborative Learning is a model that knowledge can be
created by sharing experiences within a population where
members actively interact [2] [3]. In the Collaborative Robotic
Instruction (A Graph Teaching Experience Computers and
Education), the goal of collaborative learning is methodologies
and environments which learners or students where each
depends on and is responsible to each other [4]. Including both
directly with face-to-face conversations [5] or using computer
discussions (online forums, chat rooms, etc.) [6].

In [3] authors indicate that when they found some problem,
students learn better when they learn together more frequently
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than working individually as members in a group. Indeed, the
effectiveness of collaborative learning on the internet has been
identified by various studies. Interaction among learners is
fostered as communication over the internet is unpretentious
and convenient when addressing to a single user or multiple
users. However, interaction students and a teacher address a
problem, the teacher cannot constantly online every time, and it
is not possible for the teacher to deal with lots of question from
students all the time and in a timely manner. In the
collaborative learning, students are encouraged to ask question
[7]. Therefore, there is a need to describe an automated Q and
A system to support learning efficiency of collaborative
learning.

In this paper, we proposed question answering system for
an effective collaborative learning. With the proposed system,
brings a new Q&A system, student can attach their question
when they want collaborative using collaborative learning
capitalize on one another’s resources and skills. Students can
ask their questions to the group when they want to collaborate
with others, asking one another for information, evaluating one
another’s ideas. The method also considers that students can
communication through Q&A interaction such a discussion
forum to support information sharing. The paper is organized
as follows. First is the motivation for the question and
answering system. Section 2 presents the related works on
collaborative learning. Section 3 explains about the question
answering mechanism proposed. In section 4, present the
architecture of system that we proposed an interactive effective
Q&A system for collaborative learning. The user interactions
between user and the system are explained. Finally, section 6,
are summary and conclusion of this paper.

Il. RELATED WORK

Collaborative learning is one of the study groups. Some
studies show that students get the most current learning through
group rather than independently [8] [9]. Studies by the OTTER
Group [10] have shown that the ideal class is organized around
50/50 rule. At least 50% of the time students spend is spent
interacting with and learning about the other student in the
virtual classroom. The social aspect of the classroom is an
important factor. If social aspect missing, than student
dissatisfaction rises dramatically, as does the attrition rate. In
this learning mode, which is collaborative learning, students
who are interested in sharing their knowledge from a learning
group to communicate and discuss all kinds of questions,
asking one another for information, evaluating one another’s
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idea for help and teach each other. Therefore, learning is both a
group activity and a social process and thus learning
performance is strongly affected peers [11].

In the development of networks, comprise all forms of
electronically supported learning and teaching that can
eliminate the obstacles of time and space. In the collaborative
learning, students can take part by computer at anyplace, at the
same time or different time (synchronous and asynchronous).
Researchers have used activity theory to analyze Computer
Supported  Collaborative ~ Work (CSCW) system  [12].
Group communication relationship [13] refersto the intra-
group relationships determined by the interactions among
members. However, how to form a learning group after the
group is a problem in collaborative learning.

Several study about Q&A for collaborative learning had
been done. An application of Question Answering System for
Collaborative Learning has been designed. In this application
learners can attach their question to the group when they want
to collaborate with others, and the teacher providing answers to
them. In this case, the collaborative between the students and
the teacher to gain knowledge, and becomes question
answering system like a virtual teacher [7] [14]. In this paper,
we proposed question answering system for an effective
collaborative learning. The originality of the system is bringing
a new Q&A system, in which students can attach their
questions to the group when they want to gaining and sharing
knowledge with others, by collaborative learning capitalize on
one another’s resources and skills (asking and evaluating one
another’s idea), then each of the answer will compare with
encyclopedia data base.

11. PROPOSED E-LEARNING SYSTEM WITH KNOWLEDGE-
BASE SYSTEM

E-learning system, which is proposed here is based on
knowledge base system which allows acquires knowledge
about students and uses the acquired knowledge. Once students
learn with the proposed system through questions and answers,
then all students can use the previously acquired Q&A
information which relates to the current question. Figure 1
shows the complete overview proposed of Question Answering
Mechanism.

A. Proposed Question Answering System

An online Wikipedia-encyclopedia was chosen as the
corpus for the task. Wikipedia is a free, web-based,
collaborative, multilingual encyclopedia project supported by
the non-profit Wikimedia Foundation. Indonesian Wikipedia is
the edition of Wikipedia in the Indonesian language; there were
over 100.000 articles in the Indonesian Wikipedia project. In
the research proposed, we using Indonesian Q&A system
specifically in the Information Communication Technology
Subject, for the Senior High School.

An automated Q&A system in collaborative learning
operates proposed work based on the question answering
knowledge base. When a student needs some information, he or
she can ask a question through a designed interface. When a
new asked question enters the system, query is created. Then
other students will response the question with answering and
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evaluating one another’s ideas by vote. This representation is
then compared with the representations of Wikipedia data base.

A similarity percentage is given between the student answer
and any existing Wikipedia data base. Based on the biggest
vote some time is not describing the best answer, after time for
answering and voting finish, similarity percentage will be show
for every answer. It aims to estimate whether which one of the
answered considered with the Wikipedia data base. Also,
student can access the topic question more clearly through the
link provided. Such as [7], if no any information from
Wikipedia comparing with neither student answer, nor the
student is satisfied with any the answers (no proper match from
the knowledge base), and then the teacher will answer or might
be sent to the student. After the teacher manually answer the
question, the new Q&A set is formed and entered into the
question answering knowledge base. When student meeting
some difficulties or having no difficulties, a student can see
what problems other students have encountered in learning
now and in the past and see the answers or solutions the teacher
offered by browsing the knowledge base. The whole process of
question answering in the effective of collaborative learning is
shown in figure 1.
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Figure 1. Question Answering Mechanism

B. Architecture of Question and Answering System

The architecture of the question answering system is shown
in figure 2. There are eight main components in the system,
including the student agent Q, the student agent A, question
analysis and query generation, Q&A acquirer, question
answering knowledge base, similarity machine, Q&A browsing
component, answer generator.
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Figure 2. Architecture of Question Answering System

The functions of the components are briefly described as
follows,

e  Student Agent Q

Student agent Q is to be the interface between student and
the system. Student can send his or her question and receive
answers (feedback from other student) from this interface.
Beside from student also provide feedback from the teacher for
manually answering and question if the system are not
satisfied.

e Student Agent A

Student agent A is the component interface between student
and the system provides an answer and voting question. In this
component also provide similarity machine to match student
answer with Wikipedia database, to ensure the answer
considering biggest vote not necessary correct answer.

e Question analysis, query generation

An analyzed question represents an asyntactic and semantic
analysis of a question. It serves as an interface between the
question analysis and query generation stages. A query is a
search engine query generated at the query generation stage
and executed at the search stage.

o Q&A Acquirer

If there is an unanswered question, the questions will
temporarily stores at this component. When the teacher gets
onling, and then will manually answer the question with an
interface (Instructor Agent). This component are very
important for a reason that student’s question might be not
answer by other student or student’s answer cannot compare
with Wikipedia database, cause the information not relevant. A
new Q&A will be formed and saved to the Q&A knowledge
base, after a question replied by the teacher.

e  Question Answering Knowledge Base
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A knowledge base provides a means for collected,
organized, shared, searched and utilized information. Q&A
knowledge base is a knowledge base where questions
corresponding with answer. The knowledge will be
accumulated and rich, through the process of student question
answer and manually teacher answer.

e  Q&A Browsing Component

Beside asking a question, when student meeting some
difficulties or having no difficulties, a student can see what
problems other students have encountered in learning now and
in the past and see the answers or solutions the teacher offered
by browsing the knowledge base.

e  Answer Generator

Several interfaces have been designed, to let students and
teacher is able to interact with the system. The interfaces for
the student to ask question and get answers (Student Agent A)
are developed as shown in Figure 3. Under the interface in
figure 3, student can key in an Indonesian question and get an
answer immediately without waiting for the teacher to get
online. Then other student can answer the question and can
discuss whether which one of their answer as same as their
opinion. After that, Q&A system makes a point for each of
student answer that closely with Q&A system answer. If no
satisfactory answer is found, then it will present the teacher
demanding a manual answer whenever he or she is online.

e  Similarity Machine

This component uses Levenstein and Word similarity
method to calculate the similarity between students answer and
Wikipedia database. In the question analysis, extracting
question query is necessary. Specific interrogation all has
question query focus, usually question word (Qw) is the
question feature, such Qw as what, when, where, who, why and
how. In this system we using what, when, where, who type of
question. How and why, are notable mission because it’s
procedural answer. Using Levenstein for what question
(Definition expectations), to calculate percentage Levenstein
distance between two length string (students answer and the
knowledge base answer). And using Word similarity for when,
where, and who question. In the word similarity, the distance of
words is a real number in [0, o] a word and its own distance is
zero. The following equation is word similarity formula.

M

«

Sim (W1, W2) = —
im ( ) Dis (W1, Ws)+ «
Where a is an adjustable parameter.

C. User Interactions with Question and Answering System

Several interfaces have been designed, to let students and
teacher be able to interact with the system. The interfaces for
the student to ask questions and get answers (Student Agent A)
are developed as shown in figure 3. Under the interface in
figure 3, student can key in an Indonesian question and get
answer immediately without waiting for the teacher to get
online. Then other student can answer the question and can
discuss whether which one of their answer as same as their
opinion. After that, Q&A system makes point for each of
student answer that closely with Q&A system answer. If no
satisfactory answer is found, then student can press a button to
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send the question to the Q&A acquirer, which will then present
the answered questions to the teacher demanding for a manual
answer whenever he is online.
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Figure 3. Student’s interfaces question and get the answer

Beside asking a question, when student meeting some
difficulties or having no difficulties, through the interfaces in
figure 4, a student can see what problems other students have
encountered in learning now and in the past andsee the
answers or solutions the teacher offered by browsing the
knowledge base.
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Figure 4. Browsing activities

V. EXPERIMENT

According to the method described above and the structure
of question and answering system, we build an experimental
system in Indonesian Q&A system specifically in the
Information Communication Technology Subject, for the
Senior High School. We choose 40 questions, and there are two
indexes in this experimental, precision and recall. The
calculation formula is as follow:

ision = -
precision = —— X 100% 2)
recall = Lb x 100% (3)

a
In the formula, ¢ is the number of right matching of
questions; b is the number of without matching of question; ¢ is
the numbers of wrong matching questions. Through the
experiment, we can get the data of precision and recall, the
result is in Table 1.
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TABLE 1. RESULT OF EXPERIMENT
Question 40
Answer 120
Right Matching 57
Without Matching 57
Wrong Matching 6
Precision 90,48 %
Recall 50 %

From the table, from the 40 question and 120 answer there
are 57 answer are without matching because where the machine
similarity get the keyword from the student question, there is
not information about keyword question in the Wikipedia data
based. In this case, the teacher will provide answers to students.
After a question is replied by the teacher, not only the student
will be notified, but also a new Q&A set will be formed and
saved to the question answering knowledge base. We have this
component for a reason that student’s questions might be
unanswered by the system due to no suitable or desirable
answers for them in the knowledge base.
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V. CONCLUSION

In this research, a system for online automatically
answering students’ questions in the collaborative learning
environment has been designed. The system operated upon the
question answering knowledge base. In the knowledge base,
pairs of question with its corresponding answer (Q&A sets)
were collected through the process of students asking questions
and other students will response the question with answering
and evaluating one another’s ideas by vote. This representation
is then compared with the representations of Wikipedia data
base. A similarity percentage is given between the student
answer and any existing Wikipedia data based. Based on the
biggest vote some time is not describe the best answer, after
time for answering and voting finish, similarity percentage will
show for every answer. It aims to the students who asked the
question and information for students who answer and vote can
estimate approximately correct answer. Also, students can
access the topic question more clearly through the link
provided. It was very important to have such a system in
collaborative learning environment. It benefited both the
teacher and the students; students can look for the answers to
their questions without the constraint of time and space.
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