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(57) Abstract: Method for Collaborative Learning Based on Divide-Master-Lead Strategy in an Intelligent Collaborative Learning
System The present invention provides a method for providing collaborative learning for learners. The e-leaming model provides a
"divide-master- teach" strategy where the learners are divided (202) in groups where the learners try to master the learning materials
as a group. A group leader is selected (212) for each group, and the group of learners will be tested with a set of questions assigned
to them. The learners are to evaluating (230, 238, 240) the answers and the interactions between the learners. The evaluation results
are utilized for recommending new reading materials and selecting new leaders for the groups. An e-learning platform is also
provided herewith.
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Method for Collaborative Learning Based on Divide-Master-Lead

Strategy in an Intelligent Collaborative Learning System

Field of the Invention

[0001] The present invention relates e-learning system. In particular, the
present invention relates to a system and method for collaborative learning, which is

carried out without teacher or tutor.
Background

[0002] The existing collaborative learning environments always involve a
teacher or tutor to drive the collaborative learning session. The current research in the
collaborative learning community is more focused on how to provide a good
collaborative learning session in terms on of the optimal size of the class, etc. and on
designing efficient collaborative learning strategies to be implemented by a true teacher

or tutor in a classroom or in an online environment.
Summary

[0003] In accordance with one aspect of the present invention, there is provided
a method for providing collaborative learning for learners. The method comprises
dividing the learners into a plurality of groups based on learning goals; profiling the
groups with profiling rules based on the learners’ profiles; selecting a group leader for
each group with leadership potentiality rules; recommending learning materials based
on the group profile of the respective group; dedicating a leader of one group to guide
another group based on the recommended learning materials within a prescribed time

period; testing the learners as a group with a set of questions according to the learning
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goal and group proficiency rules; evaluating the answers provided by learners in
response to the questions; recommending further learning materials to the learners
based on the learners’ evaluations; and evaluating interactions with other learners and

leadership of the group leader.

[0004] In one embodiment, the profiling the groups with profiling rules further
includes calculating a group proficiency based on a proficiency of the learners of the
group over proficiency rules; calculating a group interaction history based on
interaction history of the learner of the group over interaction history rules; and
calculating a group cognitive profile based on a cognitive profile the learners for the

group over cognitive profile rules.

[0005] In a further embodiment, the selection of the group leader for each group
further includes computing a potentiality for each learner for being the group leader
based on a fixed quota, the proficiency of the learner, the previous leadership
evaluations of the leader; and selecting the group leader among the learners with a
highest computed potentiality. It is possible that the selection may further comprise
selecting a volunteering learner as the group leader; selecting the volunteering learner
with the highest computed potentiality when more than one volunteering learners are

available.

[0006] In yet a further embodiment, testing the learners as a group may further
comprise answering the questions by each learner of the group; sharing answers from

all the learners; selecting a group answer that is agreeable by the learners.
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[0007] Yet, recommendation of the learning materials may be further based on
the group cognitive profile, the learners’ answers, the learners’ evaluations on the

answers.

[0008] In another further embodiment, evaluation of the answer provided by the
learners may further comprise evaluating each answer contributed by each learner; and

stating a confidence degree of their respective evaluation.

[oo09] In another aspect of the present invention, there is also provided an e-
learning platform for facilitating a collaborative learning over a communication

network. The collaborative learning is carrying out according to the aforesaid method.

[o010] In one embodiment, the platform comprises a group profiling component
for dividing and profiling the learners into groups; a leader selector for selecting the
group leader for each group; a learning material recommender for recommending
learning materials to the groups; a tester for providing questions and answers to the

learners; and an evaluator for receiving evaluations from the learners.

[0011] In another embodiment, the platform further comprises a discussion
room for learners to discuss among the group to master the learning materials; and a
database for storing learners’ profiles, processing rules, learning materials, test

questions and answers and evaluation results.
Brief Description of the Drawings

[0012] Preferred embodiments according to the present invention will now be
described with reference to the figures accompanied herein, in which like reference

numerals denote like elements;
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[0013] FIG. 1 illustrates a flow of an e-learning model in accordance with one
embodiment of the present invention;
[0014] FIG. 2 illustrates a block diagram of an overview process of the

collaborative learning system based on a Divide-Master-Teach DMT strategy in

accordance with one embodiment of the present invention;

[0015] FIG. 3 illustrates a process of group profiling carried out by the group

profiling component of FIG. 2 in accordance with one embodiment of the present

invention;

[0016] FIG. 4 illustrates a process flow of a group leader selection carried out
by the group leader selection component in accordance with one embodiment of the

present invention;

[0017] FIG. 5 illustrates a process flow of testing pairs knowledge carried out
by the group test knowledge component in accordance with one embodiment of the

present invention;

[0018] FIG. 6 illustrates a process of evaluating answers through an answer

evaluation component in accordance with one embodiment of the present invention; and

[0019] FIG. 7 illustrates a process from of recommending learning materials
through the learning material recommender in accordance with one embodiment of the

present invention.
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Detailed Description

[0020] Embodiments of the present invention shall now be described in detail,
with reference to the attached drawings. It is to be understood that no limitation of the
scope of the invention is thereby intended, such alterations and further modifications in
the illustrated device, and such further applications of the principles of the invention as
illustrated therein being contemplated as would normally occur to one skilled in the art

to which the invention relates.

[0021] FIG. 1 illustrates a flow of an e:learning model in accordance with one
embodiment of the present invention. Briefly, the e-learning model comprises three
main processes, namely, divide 110, master 120 and teach 130. For simplicity, the e-
learning model is also referred herein as “Divide-Master-Teach” or DMT strategy. The
DMT strategy is adapted in a collaborative learning environment. The DMT strategy is

a teacher-less learning platform allowing learners to experience e-learning.

[0022] Briefly, the divide 110 step includes grouping learners according to the
number of learning goals and profiling (or dividing) the groups accordingly. A group
leader is selected for each group based on several properties. Once the learning groups
are formed (or divided), the master 120 step recommending leaming materials to each
group. During the master 120 step, the learning materials are personalized to each
group based on their respective cognitive profile. With the learning materials, the
learners are giving a period of time to master the recommended learning materials. The
learners of the respective learning groups are required to learn think and share as a

group.
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[0023] After the master stage, the leader is expected to lead and teach all the

group learners in the teach 130 step. This teaching step is also conducted in a

‘reasonable about of time period. Each group is being tested thereafter. The test is also

conducted as a group test where the learners are allowed to discuss and answer the test
accordingly within a given time period. Subsequently, the answers from the different
groups will be shared, and the learners shall evaluate the answers from the other groups.
Once the evaluation period is over, the correct or recommended answers will be given
to all the learners as reference. Further learning materials will also be recommended,
when necessary. The teaching and testing stage will Be repeated until the groups
leaders have taught the other learners. In one illustrative example, given that there are
3 groups of learners, Group A, Group B and Group C, and learner X, learner Y and
learner Z are the leader of groups respectively, learner X will teach the learners from his
Group A and also the learners from Group B and Group C. Leamers from Group A
may also assist their leader. Learner A to teach the other learners from other groups
Group B and Group C. After the teaching session from Group A, the test, evaluation
and potentially learning material recommendation will be carried out subsequently.

Once the teaching session by Group A is completed, the Learner Y (with/without the

other learners from Group B) will teach the learners of Group B and then learners from

Group A and Group C, and the test and evaluation and potentially learning material
recommendation will be carried out subsequently. After that, similarly, the Learner Z
(with/without the other learners from Group C) will teach the learners of Group C and
then learners from Group A and Group B, and the test and evaluation and potentially

learning material recommendation will be carried out subsequently.



10

15

20

WO 2014/193219 PCT/MY2014/000124
7

[0024) Learners will then further evaluate the interactions with other members
of their own group. as well as the leadership of their group leader. New leader may be

selected for the next learning curve.

[0025] For simplicity, the time period given for mastering the materials will be
referred as “learning period”, the time period given for teaching will be referred as
“teaching period” and the time period given for the test will be referred as “testing

period”.

[0026] FIG. 2 illustrates a block diagram of an overview process 200 of the
collaborative learning system based on a Divide-Master-Teach DMT strategy in
accordance with one embodiment of the present invention. The DMT strategy is
adapted to carry out an e-learning without a teacher or tutor as such, i.e. learners learn
from each others through the DMT strategy. Initially, the learners’ profiles and a set of
learning goals will be fed into the system. A learners grouping component 202 forms n
number of groups based on n number of leamning goals. The groups are then being
profiled at the group-profiling component 206. The group-profiling component 206
further receives input from the learner model database 204 and a proﬁling rules
database 208. A cognitive profile and a proficiency level are tag to each group based on
their attributes of the group members. The group profiles are then stored on the group

profiles database 210.

[0027] Subsequently, a leader selector 212 will select a leader for each group
based on a leadership potentiality rules stored on a leadership potentiality rules database
213. Once the group leaders are selected, a learning material recommender 214

recommends suitable learning material based on the group profiles from the group
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profiles database 210. The learning materials are stored on a learning materials
database 216. In one illustrative example, {learning goal = understanding addition},
{cognitive profile = visual group}, then a videos learning materials explaining the

addition will be recommended.

[0028] A group-thinking component 218 will assign a learning period for the
learners. Within the learning period, the learners may do their own research, discuss
among the group learners to understand the learning materials and to master the same to
achieve the learning goal as a group. The system may facilitate virtual
discussion/chat/conference rooms, forums, etc. for group discussions, which can be led
by the leader of each group. During the learning period, the groups are not allowed to
correspond with another. Once the learning period expires, i.e. timeout, it is determined
if all the groups already taught the other groups at step 217. If no other group is to be
taught, the learners may individually rate their interaction with the group members at
step 238 as well as to rate the leadership of the currently appointed leader at step 240.
For example, John, Jack and Mary were in the same group with Mary as the group
leader, John can rate his interaction with Jack and Mary by giving a score from 0-10

and rate the leadership of Mary with a score between 0-10, say 7.

[0029] When there are more groups to teach others, then the system selects the
next group automatically at step 218. . The selection is done based, for example, on the
easiest learning goal attached to the group, i.e. the learning goal that has no pre-
requisite among the set of learning goals. In one illustrative example, the groups A and
B are respectively working on the learning goals “additional” and “multiplication”, and
assuming that “addition” is a pre-requisite for “multiplication”, one way would be to

start with the group that is working on “addition”.
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[0030] Once the selection is done, the group leader of the selected group teaches

all the other learners from all groups within the teaching period at step 220.

[0031] Once the teaching period expires, i.e. timeout, a Test Groups Knowledge
component 222 creates a test for each group based on the learning goal, and the group
proficiency rules 223 to assess the learners’ knowledge. The test includes questions
from a question bank 224. The learners of a group answer as a group, if the learners
may come to a common agreement on one answer, or as individual learner if no
agreement can be reached among the learners of the group. After all the groups
answered the test, the questions and the respective answers from all the groups (or
individuals) are displayed to all the learners at step 226. All the answers, whether or not

they are correct, are stored on an answer database 226.

[0032] Each learner can evaluate the answers of his/her peers as well as his/her
own answer at step 228. The learners’ evaluations are also recorded on a learner
evaluation database 230. The correct answer taken from the answer bank 234 is then
presented to the leamers at step 232. Following that, a learning material recommender
236 receives learners’ profiles from the learners’ model 204, the answers from each
learners, the learners’ evaluations of the answers and the correct answer to determine its
recommendation for the subsequent learning materials. The learning material
recommender 236 also considers the mastering rules from a mastering rules database
235 for coming out with its recommendations. The entire learning process is looped

back to the step 217.

[0033] FIG. 3 illustrates a process of group profiling carried out by the group

profiling component 206 of FIG. 2 in accordance with one embodiment of the present
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invention. The process starts with setting proficiency of the group at step 302. The
group proficiency is computed based on the learners’ proficiency stored on the learner
model 204 and a series of predefined Profiling Proficiency Rules 208a. Examples of the
learners’ proficiency and profiling proficiency rules 208a may includes: {learnerl’s
proficiency = 1 (Beginner)}, {learner2’s proficiency = 4 (Expert)}, {learner3’s
proficiency = 3 (Proficient)}, {rule = average of proficiencies}, and the resulting group
proficiency will be 2.66 that can be round up to 3 as the group proficiency. Next, the
system sets the interaction history of the group at the step 304. The interaction history
of the group is computed, similarly, based on the interaction history of the learners
obtained from the learner model 204 and a series of predefined profiling interaction
history rules 208b. For example, learner! and learner2 are in the same group and
learner3 is in another group {learnerl’s interaction history = (learner3, 5)}, {learner2’s
interaction history = (learner3, 3)}, {rule = average of interaction values} then the
output will be (learner3, 4)} 3. Further, the system sets the cognitive profile of the
group at step 306. The cognitive profile is computed based on the learners’ cognitive
profile obtained from the learner model cognitive profiling rules 208c. For example,
{learnerl’s cognitive profile=(80, 30, 40)}, {learner2’s cognitive profile=(40, 20, 10)}
{learner3’s cognitive profile=(60, 10, 40)}, {rule=average of cognitive profile values}

then the output will be (60, 20, 30).

[0034] FIG. 4 illustrates a process flow of a group leader selection carries out
by the group leader selection component 212 in accordance with one embodiment of the
present invention. The input is a group of learners, and the system starts by computing
the leadership potentiality for each learner 402 based on several properties, such as

proficiency, previous leadership evaluations, and on a series of leadership potentiality
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rules 213. For example, {learnerl’s proficiency = 1 (Beginner)}, {learner2’s
proficiency = 5 (Expert)}, {learner2’s evaluation = 2}, {rule = sum proficiency and
evaluations} then the computed leadership potentiality will be (learnerl, 3) and
(learner2, 7). Let a leadership potentiality rule be {rulel: IF learner was leader n times
and n > predefined quota THEN Substract 10 to his/her leadership potentiality} and
assuming that learner2 was group leader 5 times whereas the quota is 3, then the output

would be (learnerl, 3) and (learner2, -3).

[0035] If there is no potential leader (i.e. with a positive leadership potentiality

value), then choose the learner with the highest leadership potentiality value 406.

Otherwise, ask for volunteering among the potential leaders 404.

[0036] If there is no volunteering then choose the learner with the highest
leadership potentiality value among the potential leaders 410. Otherwise, choose the

learner with the highest leadership potentiality value among the volunteers 408.

[0037] FIG. 5 illustrates a process flow of testing pairs knowledge carries out
by the group test knowledge component 222 in accordance with one embodiment of the
present invention. The compute group proficiency component 502 receives a group of
learners and a learning goal as input and compute the proficiency of the group based on
each learner proficiency on the learning goal (from learner model 204) and a series of
predefined proficiency rules 223. For example, {learning goal = understanding
addition}, {learner!’s proficiency = Beginner}, {learner2’s proficiency = Expert}, {rule

= if Expert + Beginner then Proficient} then the output will be Proficient.

[0038) Then select set of multiple choice questions 504 from a predefined

Question Bank 224, based on the learniﬁg goal and the computed proficiency. For
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example, {learning goal = understanding addition}, {computed proficiency =
proficient}, {questions bank = {understanding addition: {beginner: Q1, ... Qn}},
{proficient: Qn+1, ... Qm} ...} then choose for example k, (predefined number)

questions from Qn+1, ..., Qm}

[0039] If all questions have been answered, then the process finishes, otherwise

the system selects the next question 506, randomly or based on questions ranking.
[}

[0040] The learners of the group answer individually (they cannot talk to each
other) at step 508. The answers are stored in an answer repository 226. When a

timeout is reached, the system checks if the learners share the same answer at step 510.

[0041] If they share the same answer, then repeat step 3, otherwise, the system

displays the answers to the two learners who then can compare and discuss S12.

[0042] Then after discussion and comparison the learners answer again
individually 514 and the new answers are stored in an answers repository 226. Then

repeat step 3.

[0043] FIG. 6 illustrates a process of evaluating answers through an answer
evaluation component 228 in accordance with one embodiment of the present invention.
The answer evaluation component 228 receives the learner’s information and a set of
question-answer pair. The question-answer pair comprises his/her answers to the
questions assigned, and the question-answer pairs from the other learners. Once the
input is received, the answer evaluation component 228 displays all the question-answer
pair to the learners at step 602 for evaluation. The evaluation is done question by

question after all answers are being evaluated. So, if all answers have been evaluated,
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then the process finishes, otherwise, the answer evaluation component 228 selects the
next question-answers at step 604 for evaluation. The selection can be done in a
randomly order or based on a predefined order. For example, the order may be started
with the questions-answers of other learners and then with the learner questions-

answers.,

[0044] At step 606, the learners evaluate or rate the answers presented to them,
and the ratings are stored on a learner evaluation repository 230. For example, a

question that states “2+3 = and the answer given by a learner is “4”, the other learner’s

rating could be “correct” or “incorrect” or “neutral-do not know”.

[0045] The learners may then give a confidence score on his rating at step 608. The
confidence score will also be stored correspondingly on the learner evaluations
repository 230. For example, the confidence score may be of any numbers between 0 to
10, where 10 is the most confident level, and anything below S will indicate that he is
not sure. Once the evaluation is done on one question-answer pair, the component 228

selects another question-answer pair.

[0046]) FIG. 7 illustrates a process from of recommending learning materials
through the learning material recommender 236 in accordance with one embodiment of
the present invention. The evaluation is done based on the given answer as well as the
evaluations on them from the other learners.. The learning materials recommender 236
receives input that includes the learner profiles, his/her énswer, a correct answer from
the answer bank and learning goal. At step 702, the recommender 236 computes the
learning goal mastering progress. The learning goal mastering progress is determined

based on the learner’s answer, the correct answer, the learner’s evaluations 230 and
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mastering rules 235. For example, the mastering rule may be “rulel:IF learner answer #
correct answer THEN 07, “rule2: IF learner answer = correct answer AND 50% <

correct learner’s evaluations < 70% THEN 5.

[0047] Then the recommender 236 will choose learning goals tailored to the
learner in terms of learning goal, the learner’s cognitive profile taken from the learner
model 204 and the learner’s learning goal mastering at step 704. For example, a
learning material with a tag: {LearningMateriall, understanding addition, visual, 1-3}
which means that the learning material “LearningMateriall” if for the learning goal
“Understanding Addition”, for a learner who has a “Visual” cognitive profile and a
learning goal mastering between 1 and 3, it will be recommended if the learning fall

into the defined category, and the relevant learning will be recommended.

[0048] It is an aim of the present invention to provide a system and method
based on the collaborative learning strategy “Divide-Master-Teach” wherein the
(learning) session involves only learners, i.e. teacher-less. The embodiments of the
present invention provide an automated system for personalizing the session through
group profiling, automatic group leader selection, learning material recommendation on
knowledge testing and evaluation. It defines sets of learners’ profiles and learning
goals. The learners are being grouped and profiled with cognitive profile and
proficiency level, and etc. The system recommends the learning materials to the
learners so that they could self-learn through these materials. The learners are given
time for learning together as a group and a leader is selected among each group to teach
the learners. Through the evaluations on interaction and leadership, the learners are
recommended with the suitable learning materials. Through the system, learners are

able to learn effectively without any teacher or tutor as such.
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[0049] While specific embodiments have been described and illustrated, it is
understood that many changes, modifications, variations, and combinations thereof
could be made to the present invention without departing from the scope of the

invention.
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Claims

1. A method for providing collaborative learning for learners through an e-leraning
platform, the method comprising:

dividing (202) the learners into a plurality of groups based on learning goals set
on the e-learning platform;

profiling (206) the groups with profiling rules based on the profiles of the
learners within the each group;

selecting (212) a group leader for each group with leadership potentiality rules;

recommending (214) learning materials based on the group profile of the
respective group;

dedicating a leader of one group to guide another group based on the
recommended learning materials within a prescribed time period;

selecting a set of questions stored on the e-learning platform for testing (222) the
learners as a group according to the learning goal and group proficiency rules;

receiving input of evaluation (230) of the answers provided by learners in
response to the questions;

recommending (236) further learning materials to the learners based on the
learners’ evaluations; and

evaluating (238, 240) interactions with other learners and leadership of the

group leader for selecting a new group leader.

2. The method according to claim 1, wherein profiling (206) the groups with
profiling rules further comprising:

calculating (302) a group proficiency based on a proficiency of the learners of
the group over proficiency rules (208a);

calculating (304) a group interaction history based on interaction history of the
learner of the group over interaction history rules (208b); and

calculating (306) a group cognitive profile based on a cognitive profile the

learners for the group over cognitive profile rules (208c¢).

3. The method according to claim 1, wherein selecting (212) the group leader for

each group further comprising:
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computing (402) a potentiality for each learner for being the group leader based
on a fixed quota, the proficiency of the learner, the previous leadership evaluations of
the leader; and

selecting (408) the group leader among the learners with a highest computed

potentiality.

4. The method according to claim 3, further comprising:
selecting (404) a volunteering learner as the group leader;
selecting (410) the volunteering learner with the highest computed potentiality

when more than one volunteering learners are available.

5. The method according to claim 1, wherein testing (222) the learners as a group
comprising:

answering (508) the questions by each learner of the group;

sharing (510) answers from all the learners;

selecting (512) a group answer that is agreeable by the learners.

6. The method according to claim 1, wherein recommending (214) the learning
materials is futher based on the group cognitive profile, the learners’ answers, the

learners’ evaluations on the answers.

7. The method according to claim 1, wherein evaluating (230) the answer provided
by the learners further comprising:
evaluating (606) each answer contributed by each learner; and

stating (608) a confidence degree of their respective evaluation.

8. An e-learning platform for facilitating a collaborative learning over a
communication network, wherein the collaborative learning is carrying out according to

the method of claim 1.

9. The e-learning platform according to claim 8, comprising:

a group profiling component (206) for dividing and profiling the learners into

groups;
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a leader selector (212) for selecting the group leader for each group;

a learning material recommender (214) for recommending learning materials
(216) to the groups;

a tester (222) for providing questions and answers to the learners; and

an evaluator (230) for receiving evaluations from the learners.

10. The e-learning platform according to claim 9, further comprising:

a discussion room for learners to discuss among the group to master the learning
materials; and

a database for storing learners’ profiles, processing rules, learning materials, test

questions and answers and evaluation results.
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