Sein-Echaluce, M. L., Fidalgo-Blanco, A., & Garcia-Pefialvo, F. J. (2017). Adaptive and cooperative model of
knowledge management in MOOCs. In P. Zaphiris & A. loannou (Eds.), Learning and Collaboration
Technologies. Technology in Education. 4th International onference, LCT 2017. Held as Part of HCI

International 2017, Vancouver, BC, Canada, July 9-14, 2017. Proceedings, Part | (pp. 273-284).
Switzerland: Springer International Publishing. doi:10.1007/978-3-319-58509-3_22

The final publication is available at link.springer.com

Adaptive and cooperative model of knowledge
management in MOOCs

Maria Luisa Sein-Echaluce', Angel Fidalgo-Blanco?, Francisco J. Garcia-Pefialvo®

'University of Zaragoza, Zaragoza, Spain
nl sein @inizar. es
2Technical University of Madrid, Madrid, Spain
angel.fidalgo @up m es
3GRIAL Research Group. University of Salamanca, SalamancaySpain
fgarcia @nsal. es

Abstract. One of the characteristics of Massive Open Online Courses (MOOC)
is the heterogeneity of their participants’ prefiles and, for the most traditional
MOOC model, this is an important cause of\the low completion rate. The
MOOC model presents two appatent antagonistic concepts, globalization and
diversity. MOOCs represent glebalization (participants have to be adapted to
the course) and their participants represent diversity. The authors of this paper
argue that both concepts«€omplement-each other; that is, a MOOC can adapt the
contents and navigation to' thewdiversity of participants; and in turn the
participants-themselves-can increase and improve the contents of the MOOC,
through heterogeneous cooperation, to encourage massive learning. To proof it,
this paper presents-a new model, called ahMOOC, combining the hybrid-
MOOC |(hMOQG) and the adaptive MOOC (aMOOC). The hMOOC allows
integrating characteristics’ of xMOOCs (based on formal e-training) with
c¢cMOOC:s (based on informal and cooperative e-training). The aMOOC offers
different learning strategies adapted to different learning objectives, profiles,
learning styles, etc. of participants. The ahMOOCs continues having a lower
dropout rate (such as hMOOC) than the traditional MOOCs. The qualitative
analysis show the capacity of participants, with heterogeneous profiles, to
create, in a cooperative and massive way, useful knowledge to improve the
course and, later, to apply it in their specific work context. The study also
shows that participants have a good perception on the capabilities of the
ahMOOC to adapt the learning process to their profiles and preferences.
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1 Introduction

The most commonly used Massive Open Online Courses (MOOC:s), called xMOOCs,
have a structure very similar to academic online courses (with similar platforms,
methodologies and objectives).

The educational model is based on a traditional academic model (formal learning):
content organization into modules with objectives, descriptive videos and evaluation
activities (tests and academic works). In spite of this, there are very significant
differences with the traditional education models: heterogeneity and overcrowding. A
type X MOOC can have thousands of enrolled people with a very heterogeneous
profile.

The thousands of participants are multicultural (from dozens of different
countries), intergenerational (all age ranges), with different objectives (which do not
always coincide with the initials ones), plurality of professions‘and roles in a specific
context (in education: teachers, students, managers, professionals,retirees, etc.), with
different academic grades (from basic levels of studies to.doctorate) [1].

In the formal education processes, participants havewrestrictions and conditions in
the courses and the most important are the number of ‘attendees and the required
previous knowledge.

The number of attendees is usually predefined in ¢ach course, academic area and
country. Usually a maximum number of peopleper course is fixed. This is because
overcrowding is an aspect related to learning outcomes.

The other conditioning aspect is the required previous knowledge that is necessary
to attend a particular course. This"prior knowledge is usually conditioned by academic
certifications, which require the passing of'certain subjects, or a level of studies such
as, for example, to start university studies.

However, in the xMOOCSs" created by universities these limitations are not
contemplated. There is no limit'en the number of participants in a MOOC and there
are no demands on the required\academic levels.

Thus, in xMOOCs use usual platforms and educational methods of online learning,
but without the\limitations of pvercrowding, educational level, age, or even academic
degree. These conditions have often been mentioned as the main causes of the very
high dropout rate and learning failure associated with MOOCs (between 90% and
95%).

Previous research works seek to improve the success of xXMOOCs by combining
strategies of cMOOCs (based on connectivism and incorporating cooperative work)
with those of type X. These MOOC:s are called hybrid MOOCs (hMOOCs) [2].

Other important line is based on personalized learning, one of the important trends
in Educational Technology for Higher Education according to NMC Horizon Report:
2017 Higher Education Edition [3], which applies different learning techniques
depending on the characteristics of the participants. But to carry out such
personalization, the use of a technological systems is essential, taking into account its
capabilities regarding adaptability (the participant chooses within the system
according to its characteristics) and adaptivity (the system decides depending on the
characteristics of the participant) [4-5].



We are going to denominate Adaptivity to the capacity of a system to facilitate the
two previous options. But the educational model must also have these characteristics
in order to allow the technology will be effective. This way, an adaptation to the great
heterogeneity of the participants is achieved. The MOOCs that present functionalities
and adaptive models are called adaptive MOOCs (aMOOCs) [6].

The hMOOCs integrate Learning Content Management Systems (LCMS)
platforms with social networks, as well as formal and informal educational methods
[7-8] and learning designs based on instructivism and connectivism [9].

On the other hand, aMOOC:s have adaptive platforms that allow different kinds of
personalization such as self-assessment training, adapted to the student’s learning
speed, adaptation of learning to different profiles / skills / interests, contributing and
sharing resources among a set of users with a common interest / profile, adapted
learning to the acquired knowledge (the results of the activities to be carried on),
monitoring student's progress [6].

As a common nexus, the hMOOC and aMOOC proposals aim are intended to
provide new models to reduce the dropout rate, taking ‘into account both the
overcrowding and the heterogeneity of its participants.

This paper aims to integrate the hMOOC and aMOOC models by adding a new
characteristic component of knowledge management: integrating a bureaucratic
organization (represented by the common and glabal aspects of the MOOC) with a
creative force type organization (represented by the diversity of profiles, objectives
and implementation needs) [10].

The idea behind this research is that overetowding and heterogeneity can be used
as drivers to improve learning. ThiS*approach eontrasts with the current vision of both
face-to-face and on-line education, where overcrowding and heterogeneity are aspects
that negatively influence the'learning process.

The main objective of-this work is to obtain a first prototype where it will be
possible to show that the participants in a MOOC, with heterogeneous profiles, can
create, in a cooperative _and massive way, useful knowledge to improve the course
and, later, to apply it in their specific work context.

The main contribution of this paper may be summarized in the following ones:

e A new MOOC medel combining hMOOC and aMOOC, called ahMOOC. It
presents a technological framework with a prototype.

e An analysis of the participants’ capabilities to create knowledge that improves the
MOOC itself. This ability to create knowledge would be independent of their
academic or professional profile, and their objectives regarding the MOOC.

o The multicultural and heterogeneous perception of the participants, to apply,
outside the context of the MOOC, the acquired knowledge in the course itself, as
well as the resources created by other participants, even if they do not share the
same academic or professional profile or the same objectives about the MOOC.

e The participants’ perception about the adaptive characteristics of the ahMOOC,
which allow a course with a global design to be adapted to the diversity of
participants' profiles.



The rest of the paper is organized as follows: Section 2 describes the proposed
model and Section 3 presents the context where the prototype was built and the
experience was realized. Section 4 includes the results of the experience. Finally,
Sections 5 and 6 include the discussion of the results and conclusions of the work.

2 Conceptual model of ahMOOC

The proposed model is based on the integration of two already validated models by
the authors of this work. The first model is the hMOOC [2] that has been tested on the
MiriadaX platform throughout 7 MOOCs (20,000 students). This model includes the
characteristics of both xMOOCs and cMOOCs types [1]. The second model, which
has been also developed by the authors, is the aMOOC model. This model is
experimental and has been validated during the 2015-2016 academic year through 4
aMOOC:s interconnected throughout the virtual campus iMOQC [6].

The ahMOOC:s are the result of the integration of both models, achieving resource-
based MOOC:s, supported by social networks and adaptive:systems.

2.1 Methodological model

Figure 1 shows an overview of the model that is composed of four parts, all integrated
with each other, but with specific and distinct missions.
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Fig. 1. General view of the proposed model



Figure 1-a represents the learning resources of the course. The organization of the
resources is based on xMOOQOCs. That is, the contents are organized in modules and
sections, following a hierarchical structure as an index. The main difference is that in
the proposed model resources are conditioned. Conditional resources are configured
as accessible depending on whether a set of conditions are met, resulting from the
user's interaction with the course contents.

Figure 1-b represents the adaptive module. This module is responsible for
interacting with users and, depending on this interaction, selecting the most
appropriate resources for each user profile [11]. Thus, it is able to establish different
resources and activities based on adaptive processes such as previous knowledge,
learning outcome or user profile. This module includes the adaptive indicators of a
construct, already validated in a previous work through the perception of participants
about the importance of including adaptive actions in the MOOCs [12].

Figure 1-c represents the students and the social networks¢Unlike other MOOC
models, the student profile is taken into account for the realization of the learning
process. Both the learning resources and the activities to be earriedvout may depend
on several factors that are associated with the user profile-or their educational
interests. Also, all users share the same social network, where they can interact with
each other, regardless of the profiles.

There exists a duality where, from formal education, they receive specific and
concrete resources for each situation, but onythe other hand, all of them share a
common space where they can exchange resourees, information and contacts. The
social network remarkable feature is «he ability to allow asynchronous
communications around the shared“resotirces..For this reason, it can be used from a
forum to a social network to carry, out this activity.

Figure 1-d represents the learning activities. They could be of any type; the
remarkable thing is-that-there ate activities that are done specifically by a group of
users and whoseresults are shared in the same group; by the way, other activities are
carried out on the social network and these are shared with all users. rivers. The result
of the developed activities in the MOOC can be shared in social networks and on the
contrary also. That(s, the result of activities in social networks can be shared in the
MOOC too. This. transfer of knowledge is represented by the data flow “F-1" in
Figure 1. The resources that pass from the social network to the MOOC are reviewed,
filtered and selected by the teaching staff.

2.2 Technological model

The technological model is based on the technological framework presented by the
same authors [9] and is based on a technological ecosystem [13-14], where modules
may be added to interact with each other sharing learning resources and integrating
technologies. In this case, the proposed ecosystem includes an eLearning platform, an
adaptive module, a social web component and a knowledge management system.

The eLearning system is based on the Moodle platform [15], which allows to
organize the resources and activities under a classic model of a xMOOC. The
adaptive module is implemented in the own Moodle through techniques and processes



that allow to detect different adaptive processes. The platform where the adaptive
module is integrated and the eLearning system is called iMOOC. The social web
module is comprised of a social network in Google+, where useful resources and the
results of the course activities are provided; also, a blog to post reflections is
available.

3 Context of the experience

The presented research has been carried out from the data obtained in the first edition
of the “iMOOC” campus about Educational Innovation, developed during the last
quarter of 2015 and the first of 2016.

This campus is made up of four related aMOOC:s, since the topics covered in each
aMOOC are complementary to the application of educationalsinnovation. The four
aMOOC:s are as follows:

e  PFEI - Practical Fundamentals of Educational Innovatien [16].

e FT-Flip Teaching [17].

e LC - Learning Communities [18].

e TWCD - TeamWork Competence Development[19]:

PFEI gives the conceptual support to anysapplication of educational innovation,
therefore it is related to the rest of the aMOOEs due to'it allows to provide the bases
of any educational innovation.

FT works with the Flip Teaching methodology, which can be applied to any
learning situation, for example with-teamwork and with learning communities.

LC allows the use of learhing ,communities as a learning objective or as a
complement to other methodologies,of educational innovation.

TWCD allows apply-teamwork to any other educational methodology.

Thus, MOOCs are related, but can also be done independently.

Below are some results. of this implementation, starting with the completion rates
in the four aMOOCs and the data collected throughout an opinion survey, filled out
by the participants whe eompleted each of the aMOOCs.

4 Results

4.1  Completion rate

In this edition, 870 people with different profiles and belonging to 27 different
countries have been registered, with a majority distribution in Spanish-speaking
countries. In addition, participants present a great diversity in terms of profession,
academic degree, previous experience and motivation to participate in the MOOC [6,
11-12].

Table 1 shows the number of participants in each MOOC, ending rate (the
completion is obtained when all the evaluation activities have been carried out), and
the type of evaluation activity that has been completed in each MOOC.



Evaluation activities include forums or learning communities where interacting,
sharing contents or delivering the final project of the course. This final project is an
action plan where the participants should apply the acquired knowledge in the MOOC
to their future work.

Table 1. Number of participants, completed and surpassed in each aMOOC

aMOOC\ Role | Participants | Ending rate (%) Evaluation activity
LC 203 27.09 Project making and community
TWCD 87 55.17 Forums of opinion and content sharing
FT 162 25.93 Video tuning and project making
PFEI 209 26.32 Project making
Global 661 30.26

From a global perspective, the 30.26% of enrolled, students:completed different
MOOC:s and, individually, the completion rate exceeded 25% in all courses.

4.2 Opinion poll

A final survey was made to the participants of the different MOOCs based on the
modified SEEQ model for MOOC 19], which studies the dimensions: Learning (5
questions), Enthusiasm (4 questions), Contents (3 questions) (5 questions) and
Workload (4 questions). Moreovers ~questions on adaptivity were included in the
Organization dimension.

We have chosen a representative question of each of the firsts three dimensions:
Learning (Q1),/Enthusiasm (Q2) and Contents (Q3) and 3 questions on adaptivity
(Q4, Q5 and Q6) that are included in the Organizational dimension. The choice was
made based on the dnjtial research work goal (the creation of useful knowledge),
application of knowledge and adaptivity indicators.

The answers have been-organized based on the Likert 4 scale (1-none agree, 2-
somewhat agree, 3-fairly agree and 4 agree). The values (in percentage) of the
questions in each aMOOC are included. All the questions that are presented in this
work have been made in all aMOOC. The number of valid responses for each
aMOOC has been 57 for CA, 57 for TE, 43 for FE and 46 for FPIE, and in all cases,
they exceed 100% of participants who completed the activity successfully.

Table 2 shows the percentage of responses for each value of the Likert scale for
question Q1: “In this course, I have learned things that I consider valuable”, which is
representative of the Learning dimension. Table 3 shows the answers for question Q2:
“The way of presenting the contents keeps my attention” that represents the
Enthusiasm dimension. Table 4 shows the answers to question Q3: “The provided
information by the participants in the forums has been useful to assimilate concepts”,
which is representative of the Content dimension.



Table 2. Percentage of answers to question Q1 for each aMOOC

aMOOC\Likert 1 2 3 4
LC 1.75 1.75 31.58 64.71
TWCD 0 2.17 21.74 76.09
FT 0 25.58 74.42
PFEI 1.75 29.82 68.42

Table 3. Percentage of answers to question Q2 for each aMOOC

aMOOC\Likert 1 2 3 4
LC 0 12.28 36.84 50.68
TWCD 0 10.87 30.43 58.7
FT 0 4.65 18.6 76.74
PFEI 0 10.53 4386 45.61

Table 4. Percentage

of answers to questio

n Q3 foreach aMOOC

aMOOC\Likert 1 2 3 4
LC 5.26 24.56 35.09 35.09
TWCD 6.52 26409 29.13 28.26
FT 4.65 18:6 32.56 44.19
PFEI 351 22.81 52.63 21.05

Tables 5 and 6 show the-answers for question Q4: “The generation of a course that
fits the participant’s interests has.been well designed” and for question Q5: “Making
the resources visible according to my learning pace has helped me”, which are related
to adaptivity. Table 7 presents the answers to question Q6: “The proposed activities
generate material that'is usefulafter the course ends”, which is about the usefulness of
the application of the proposed tasks. These three questions are representative of the
Organization dimension.

Table 5. Percentage of answers to question Q4 for each aMOOC

aMOOC\Likert 1 2 3 4
LC 0 5.26 31.58 63.16
TWCD 0 2.17 39.13 58.7
FT 0 2.33 25.58 72.09
PFEI 0 7.02 26.32 | 66.67




Table 6. Percentage of answers to question Q5 for each aMOOC

aMOOC\Likert 1 2 3 4
LC 0 8.77 2456 | 66.67
TWCD 2.17 2.17 17.39 | 78.26
FT 0 233 25.58 | 72.09
PFEI 3.51 3.51 29.82 | 63.16

Table 7. Percentage of answers to question Q6 for each aMOOC

aMOOC\Likert | 1 2 3 4
LC 0 877 | 29.82 61.4
TWCD 4.35 | 10.87 | 34.78 50
FT 4.65 0 25.58 | 69.77
PFEI 0 8.77 | 29.82 61.4

5 Discussion

The technological framework is based on the model proposed by the authors in an
earlier publication [9]. The supposed flexibility ofithis model is demonstrated in this
work due to it is successfully appliediin MOOCs, which integrate innovative features
of other models such as hMOOCYand aMOOC. Therefore, it demonstrates the
versatility and applicability of-the'propesed technological framework.

Likewise, the proposed model hassachieved an average of 30% final results, which
represents a considerable “différence over the common success rate in xXMOOCs,
which is between 5% and 10%\[ 1.

Regarding the completion rate, we can compare the results of the PFEI aMOOC
with MOOCs \with the same contents, which was performed in MiriadaX with an
exclusively hMOOC model. /The completion mean of the hMOOCs was 25.16%
versus 26.32% of the new model performed in this study.

The percentages are similar, however there exists a very important difference.
While the evaluation activities in the MiriadaX platform courses are simple tests in
each module, in this proposal, the evaluation consisted in the elaboration of a final
project the included activities and applied knowledge of each of the modules.
Therefore, although the completion rate is very similar, the difficulty and complexity
to complete the proposed MOOCSs in this model is much greater.

Another comparable aspect is the SEEQ survey about learning. For example, in
MiriadaX hMOOC the question about learning was 54.38% ‘“completely in
agreement” [9] compared to 68.42% in the equivalent aMOOC performed in this
work, which means a considerable difference.

With regard to the original contribution in this work about the participants’ ability
to create useful knowledge, Table 4 shows that there is a percentage of participants
that consider the content contributed are very useful (strongly agree and completely



agree) and exceeds 57% in TWCD, while in the other aMOOCSs this value exceeds
70%. Therefore, the users consider that they themselves have the capacity to generate
useful knowledge. This perception confirms the contents contributed by the
participants can improve the MOOC itself [1,9].

Regarding the perception of the application of the created resources by other
participants in their daily activities, Table 7 shows that the vast majority of
participants in the MOOC consider that other users’ contributions (through the
evaluation activities) are useful once the course is completed. Related to this, the 84%
of the participants in TWCD select the maximum values of the scale (3 and 4) and
exceeds 90% in the rest of the courses, reaching 95% in the case of FT.

The perception about the proposed adaptivity of the MOOC:s is highly positive,
two types of adaptivity were analyzed: adaptability to the different profiles (Table 5)
and adaptation to the learning pace (Table 6).

Table 5 shows that the participants agree or strongly agree that the MOOCs of this
project achieved adapting the learning resources to the participants’ interests in a
percentage higher than 82% in PFEI, while in the rest theysexceed 94%. Table 6
shows that more than 90% of the participants (in all aMOQOCSs)-are very or completely
agree with the adaptation to the learning rhythm ofthesMOOC didactic resources,
thinking that it helped them in their learning. “These results confirm these two
indicators as elements of the adaptive constrict for MOOCs that was validated in a
previous work [12].

This work presents a prototype that/has been tested and validated with more than
600 registered users. To implement this model with thousands of users, the analysis,
classification, organization and wseyofithe generated resources by the participants
would be impracticable, so it is\necessary«to use a knowledge management system.
The proposed technological’ framework already contemplates this possibility and in
other study it has beenapplied successfully in the management of generated resources
by the participants of a course\[20].

6 Conclusions

As a general conclusion; it has been demonstrated the feasibility of the integration of
MOOCs that allow the adaptivity of learning resources and activities (aMOOC)
together with MOOCs that allow cooperation (hMOOC) to define the ahMOOCS.
This integration has been shown to be useful for both to reduce dropout rates and to
enable heterogeneous participants to produce useful resources to apply in their work
context and to improve the learning resources of the ahMOOC:s itself.

The ability to generate useful resources by the ahMOOC participants has been
proved; thus, the need to use a knowledge management system that is in charge of
classifying and organizing those resources has been justified. In this sense, diversity
may be considered as a positive value for this kind of courses against the opinions that
considered it as a negative issue.



Likewise, it has been demonstrated that the adaptivity in the MOOCs opens a new
field of research in the technological and conceptual models. It is shown that a
xMOOC can combine overcrowding and personalization of learning.

This work has presented a prototype in operation, tested and validated by more
than 600 users, but will continue to work on the validation of this work for MOOCs
with more than 1000 participants. The work will also continue on integrating the
different technologies that make up the different technological modules, extending
asynchronous activities to other types of web 2.0 environments such as social
networks.
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