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Abstract—The purpose of this research is the anaysis of the
impact of ICT-related training in the adoption of a learning
management systems (LMS) for teaching practicesby faculties in a
higher education institution. Based on comparative analyses the
impact will be obtained by the number of LMS courses created and
managed by participants in ICT for teaching workshops and those
who have not attended to any workshops. Involving near 1320 LMS
courses and 265 faculties, the results evidence that(i) faculties who
have not attend any workshop present a larger distribution of empty
courses and (ii) faculties who have attended three or more workshops
managed a higher distribution of courses with a considerable level of
use intensity, when compared to the others groups. These findings
supportthe idea that faculty training is a crucial factor in the process
of LMS integration in higher education institutions and that faculties
who have been enrolled in three or more workshops develop a higher
level of technical and pedagogical proficiency in LMS.
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|. INTRODUCTION

HE vertiginous expanson of the web and related

advancements in technologica eguipment, in conjunction
with limited budgets and social demands for improved access
to higher education, has produced a substantia incentive for
universities to get involved in technology-integration projects
both for administration and financial management, research
enhancement and modernization of teaching and learning
processes.

Until now, universities have been static in their structure
and instructional models. However, the need for more
professional qualifications and updated knowledge has never
been higher, and this in conjunction with the need for
attracting new publics and, therefore, for a geographically
broaden learninghave prompt universities to embrace
information and communication technologies (ICT) and e-
learning initiatives as a reaction to the internal and externa
changes.Indeed, e-learning programs have enabled universities
to expand their current geographical reach, to capitalize on
new prospective students and to establish themselves as global
educational providers[1].

Many have advocate that the challenge to universitiesin the
21st century is not to decide if they should have ICT for
teaching-enrichment projects and online learning program, but
to decide how to design and implement them. For many
institutions, the adoption of online media means that their
faculty members not only need to start becoming familiar with
this new tools and systems, but also to understand and adopt
new ways of conceptualizing teaching and learning in higher
education [2].
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A. Faculty training: A critical factor for technology
integration in higher education

Any innovation process in an organization presents to be a
complex and multifactorial process in which different aspects
must be guaranteed in order to achieve success. Integrating
ICT and promoting e-learning initiatives in conventional
higher education ingtitutions is an innovation process,
therefore a significant number of interrelated variables need to
be considered.

In 2003, Levy identified six areas that should be carefully
addressed by universities when considering the possibility of
planning ICT integration and online distance learning
programs. vision and plans, curriculum, staff training and
support, student services, faculty and copyright and
intellectual property of materials [3]. Finley and Hartman also
discussed similar issues such as clear vision, faculty skills and
knowledge and departmental culture which were identified as
barriers to the integration of technology into faculties
graduate courses [4].

Discussing the adoption process of ICT in higher education
teaching, Kirkup and Kirkwood identified as relevant the
appropriation of ICT tools by higher education teaching staff,
as well as the following contextua factors. organizational
culture, teaching and assessment practices, competing
priorities and the interaction of ICT with other tools and
systems aready used on campus [5]. Schauer, Rockwell, and
Fritz (2005) aso indicated as key factors: faculty commitment
and skill development, technology integration and support,
financial issues, student engagement and support, quality
control for courses and outcomes assessment, compliance with
regulations and legal matters[6].

A more recent study, focused on comparative anaysis of
failures and success experiences of higher education
institutions in embracing online education initiatives and
identified as crucial factors adequate planning, investment in
marketing and in students’ recruitment, financial management,
quality assurance, student retention, faculty development and
innovative online course design and pedagogy [7].

All these studies addressed staff development or faculty
training as a critical and imperativeissue. And this aspect
seems to be seen as an ingtitutional responsibility more than an
individual responsibility. In an online survey answers by 237
north-american professors, near 70% agreed that technology
training was universities responsibility [8] a sentiment that
may come from the fact that most universities set up new and
complex technologica infrastructure without any (or very
little) input collected from faculties[9].

As higher education institutions continues the rush to
embrace technology-delivered learning opportunities, one
requirement may be finding effective ways to prepare faculty
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for what life will be like on the other side of #
transformation [1Q] An investment in faculty development
essential for delivering quality online learningograms
However in the beginning of ‘infmation technologie
movements’, limitedconsideration was given to auther
faculty training [8]. So today, an in@eing pressure felt by
higher education institutions to rapidbyovide their facultie
appropriate professional development initiativasificently
engaging and attractive, in an appropriate formtane [2].
However, a clear notion about the rempact of staff
development initiatives is still lackinggome studies advoce
their indispensable benefits [3, 5,&hers strongly suspect
any realdevelopment in faculties practices. These st
highlight that faculty embracesdhnology more ofte for
administration process and researchactivities amds
frequently for delivering instructiorPlenty faculty membe
do not integrate technology into their curricul
systematically[9, 10, 11, ]12mainly because mosttaff
development programs have been shemtr initiatives, poorly
designed, developed by nepecialized trainers with fe
pedagogical competences and technocentric apprex

Il. RESEARCHCONTEXT: UNIVERSITY OFLISBON

Founded in 1911, the University of Lisbon (UL) had,
2010/11, 23 756tadents and 2020 faculties enrolled in on:
the 282 courses available in different scientifieas

The University is organized into five strategic aseArts
and Humanities (which integrates the Faculty oeFimts anc
Faculty of Letters), Health Smices (which integrates t
Faculty of Pharmacy, Faculty of Medicine and Facudf
Dental Medicine), Science and Technology (Faculty
Science), Legal and Economic Sciences (Facultyaof)Land
Social Sciences (which integrates the Institute Safcial
Sdences, Faculty of Psychology, Institute of Edumatand
Institute of Geography and Territorial Planni

One of the strategic guidelines in the UL focuglmuse o
technologies in teaching and research as well asthel
development of e-learning initiative.

In 2010/11, UL presented its IEarning program whic
aims to (i) promote the use of learning managersgsitems
(i) sensitize and empower the faculties in the obeirtual
learning environments as well as in the optimizai
management and delopment of online educational conte
(iii) foster and give support to the developmentcafricular
units, so as to increase UL’s offer ofeafning courses, ar
(iv) monitor and investigate the lbarning and -learning
practices in the University, daring in mind the need
increase its knowledge, to improve its quality andievelog
tailored innovative solutions.

To support the design of the blended and/or digt
courses, the kearning Program developed a pedagoc
model that is based in fourinciples: (i) resource bas-
learning to promote student-centerddaching approach
through a combination of specially designed leay
resources and interactive media and Technologi@};
flexibility and autonomy, where the student bersefiom th
flexibility of time and space of the courses ancndlec

learning initiatives and -karning, (iii) interaction and
collaboration, where the interaction of studentshwpeers
faculties, resources and technologies selected ugpast
blended/fully onlindearning initiatives is seen as encourag
factors to the development of collaborative workoagst the
students with the use of different media, and @&
communication tools (synchronous and asynchronoasj
(iv) e-moderation, that acts as a m of promoting active
student participation ithe online community [1].

Flexibility and \
Autonomy

] E-moderation }
‘4

Fig. 1 Efearning PrograrPedagogical Model

!

The University of Lisbon -learning Program has four core
areas of action which enable its practical exeouti@)
publicizing anddissemination that include actions to divu
the intentions and objectives of the programs imgletation
(i) training, which includes developing ‘ICT forachin¢-
related’ workshops, specifically designed for faesl anc
researchers, that take plafor the development of skills
needed in the use of technology and online systdiiis
support services and syste, which correspond to the
maintaining of infrastructures to support the ude tlwe
implemented online systems for teaching purposes (&)
monitoring and assessment related to the develspategic
actions to monitor omgoing operations, as well as regt
evaluation of processes and achieved re

A. Learning Management System: Moodle at UL

One of the more cerdr action of -learning Program is the
integration of a learning management syst(LMS)into
teaching and learningractices in higher educatic

At the University of Lisbon the learning manager
systemimplemented is the Modular Object Oriented d&byit
Learning (Moodle), becausés an open source platform w
possibilities to change and modify and customizecks,
resources and activities according to the acadguiitic anc
their needs. In the other hand, Moodle was alrazshd in
some colleges as a support tto face-to-face classes before
the beginning of the Eearning program in 201

The use of learning management system in educasiorbe
very advantageous for faculties teaching practcesstudent
learning: (i) the use of LMS allow a variety of éméctive
activities that can eet learners” diverse ne because the
LMS can provide tdaculties a diversity of activities to
student; (i) LMS can improve the teaching and rézy
process mainly bincreased access to course contentmore
efficient communication beeen faculties and students ].
Provide anytime and anywhere access students; (iii)
Support online assessment incorporate a varietpat thal
can promote metacognitive strategies including -
monitoring, time personal management, focusd planning
individual learning objectives [].
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Research shows that infusing educatitechnology
resources, such asLMS, may assist faculty with managil
courses and organizing content to engage studemtt
decrease planning time, thus supporting instructional
process [14].

Moodle was installed forfaculties and institutes of
University of Lisbon in 2007/2008 butnly in 2008/200¢he
process of dissemination of thesline environmentbeg: and
the Efearning program as a formal initiat, started in 2010.

In fig.2 it's possible to see thetotal number of
LMScoursesin eachacademic yearexamined, as wellaati
ofgrowth.In 2008/09 148 LMS courses were opel, in the
Moodle platform at the Unarsity of Lisbon, and in 20C10
580 LMS courses a growth of 292@as resiste. In the first
year of the dearning program in UL, 1441 MS courseswere
created and a growth of 149¥as achieved,when compari
to the previous academic year.

1320
1500
1000 580
500 148
0
2008/2009 2009/2010  2010/2011

Fig. 2 Total number of LMS courses by academic

Ill.  DATA COLLECTION PROCEDURE

In this comparative studyach LMS course identified
the LMS platforms of the UL was analyzed, consiugrihe
last two academic years. This study measured diffetypes
of datafrom each LMS course: (i) number of active us
(facultiesand students), (i) number of faculties, identifyias
teachers in Moodleand as participants i'ICT-for-teaching’
workshops; (iii) number and type oésources and activities
used in each course and (iv) courses intensity s&. The
intensity of use variable was operationalized ia fbllowing
categories:

No activity' — The LMS course s empty and no
actions were developed in it.

.‘Moderate activity’ — Thd.MS course only provides
resources for consultation.

.'Considerable activity’ — ThéMS course provides

materialsfesources) for consultation but offers tt

possibility of developing otheiinteractive actions
(activities) to the participants.

As previously referred,re of the core actions ot-learning
program is the promotion of workshofis support faculties
competences in use of ICT in teaching and lears-skills) in
faculties (and researchers) of ULn 12009/1( nearly 30
workshops were developed covering difigthematics.

Using LMS for Teaching I-Initial(W.I) — Designed for
faculties and researchers with tharpos: of promoting basic

skills in the use dkarning management system for teact
activities.

. Using LMS for Teaching {Advanced (A.W) — Designed for
faculties and researchers with thepurpose of
promotingadvance skills ithe use of learning management
system for teaching activitie

. Designing and structuring online cour (D.S.O.W) -
Designedor faculties and researchers promotethe required
skills for designing and structuring online LMS cses

. Others Workshops Besigred for faculties and researchers
to promotecompetences to pedagogically explore 2.0
tools.

Thereforethe level of faculties attendance to #ICT-for-
teaching’workshops was also analyzed. In this case, the
collected from thevorkshopsattendance lists were analyzed
to identify: (i) faculties’ staff who have been wived in one
or more development workshops, (i) the workshopsh
teacher or researcheroto part in; (iii) the semester durit
which they took their firsivorkshoy; (iv) and who had created
and managed LMS courses.

The two analysi®f this two variable (LMS courses and
‘ICT-for-teaching’ workshop attendance) aims to analyze the
impact of tréning in the adoption of LMS for teachir
practices. The impact will be obtained based omtimaber of
participants in ICT for teaching workshops who didate ant
manage LMS courses for teaching purposes and tta
amount of LMS courses generate hose courses, meaning,
created by faculty members who participated in 1€@F
teaching workshops.

In the research, it was analyzed manly frequen
percentages distributionof the different variables b
Pearson's chéquared test was also calculated to
exploresignificant differences betweroups.

IV. RESULTS

A. Lear ning Management System Courses at UL

First, it is important to present the evolutiof the number
of existing LMS courses, considering their diffarésvels of
use intensity. In 2009/10, the year before the @m@ntatior
of the elearning program in the UL, there were 439 LI
courses with moderate and considerable levels ef After
the program’s first year, this number of virtual classms
increased to 883yhich represents an increment of Zimes
considering the vak of the previous year (tatl).

TABLE |
NUMBER OFLMS COURSES

Lecture Total of course Courses with moderate and
year considerable use level
2009/2010 580 439
2010/2011 1320 883

B. ICT for teaching workshops

The following table presents the total numiof faculties
involved in the thematic worksho| During the year 2010/11
the number of faculties and researchers who ppatied in

1247



International Journal of Business, Human and Social Sciences

ISSN:

2517-9411

Vol:6, No:6, 2012

ICT for teaching workshops was 265, representirfg D3 the
number of UL academic staff.

TABLE 1l
VOLUME OF ATTENDANCE INWORKSHOPS(N=265)
Workshops Frequency Percentage

Initial W. (1.W) 204 77,0%
Advanced W. (A.W) 53 20,0%
(SstrdL{th)ure design W. 18 6.8%
Others Workshops

W) p 43 16,2%

1 Workshop
LW 146 52,0%
AW 22 7,8%
S.D.W 12 4,3%
oW 21 7,5%
2 Workshops
LW+ AW 37 13,2%
LW+ S.D.W 3 1,1%
LW+ O0O.W 6 2,1%
AW +S.D.W 6 2,1%
AW + O.W 6 2,1%
S.D.W+O.W 0 0,0%
3 or more Workshops

LW+ AW + SD.W 8 2,8%
LW+ AW +O.W 2 0,7%
LW+ S.D.W+O0O.W 0 0,0%
AW +SDW+O0OW 2 0,7%
LW+ AW+ SD.W+ 13 4.6%

oW

Data presented of table Il evidences that facultes
researchers of University of Lisbon, mainly atteshde the
workshop designed for faculties and researcher$ e
objective to promote basic skills in use of thetfplan Moodle
(77%). Yet, some teachers and researchers whodttareded
to the Initial Workshop have attended also haveertathe
Advanced Workshop, which has the objective to priemo
advanced skills in use of the platform Moodle.Exbough,
the percentage values evidence that faculties swsmonly
attended only none workshop.

Only a reduced percentage of the faculties (8,8%p w
attended the workshops were involved on three aerobthe
training initiatives.

C.Getting the mix: LMS Courses from I CT for teaching
wor kshops

In order to analyze the impact of faculty trainiing the
LMS courses adoption for teaching purpose the dita
faculties attendance to ICT-for-teaching workshepsl the
use of courses in Moodle platform were crossedit0211.

TABLE 11l
IMPACT OFWORKSHOPS IN LMSCOURSES(C)

Variables Frequency Percentage
With courses —
Workshop 1 semester 134 50,6%
(n=265)
No courses — Workshop o
1% semester (n=265) a7 17.7%
With courses —
Workshop 2! semester 43 16,2%
(n=265)
No courses — Workshop o
2" semester (n=265) 41 15,5%
Courses — participation 281 31.8%
in workshops (n=88: e
Courses — no
participation in 602 68,2%

workshops (n=883)

The majority of faculties participated in workshaghsring
the first semester (181), 73% of whom have indeadaged
LMS courses during this academic year. In the s#con
semester the number of faculties and researchers wh
participated in the workshops decreased to 84 ahd51% of
these managed their virtual classroom. The pergentaf
faculties who participated in workshops and havectively
created and managed LMS courses for teaching pespios
2010/11 was 66.8%.

Looking backwards at the number of LMS courses thic
presented moderate or considerable levels of usg an
confronting this data with the number of particifsaim the
ICT for teaching workshops, it is possible to deat 81.8% of
the total amount of LMS courses was developed bylfies
who participated in the workshops developed in 2D1.0

D.The amount of workshops taken: the effect on the
intensity of use level

Besides the analysis in the number of courses edteaund
managed by teacher who have and have not attedttet
workshops, it is important to understand the impafcthat
participation in the intensity level of use in eamurse three
groups of LMS courses were formed (no activity, erade
activity and considerable activity).

487

500
450
400
350
300
250
200
150
100

50

B Noactivity
O Moderate

B Considerable

No
workshop

1type of 2types of 3 or more
ws ws types of
ws

Fig. 3 Distribution of LMS courses according toeinsity level and
type of workshop attended
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Considering this particular aim, three groups wierened
(no activity, moderate, activity and consideraldtiity).

As observed in figure 3, the majority of LMS cowgsme
created and managed by faculties who haven't attbrathy
workshop. Pearson's chi-squared test was usedvelagea
comparative analysis of the distribution. Through is
possible to see that they are significantly differgccording to
the number of workshops attended (6)=41.385, N=1320,
p<0,001). Results evidences that the proportions
individuals, according to their attendance in therkshops,
reveal a different configuration in the intensigvél of use

(table 4).

TABLE IV
PEARSONS CHFSQUARED TEST(TYPE OFWORKSHOPSATTENDED *
INTENSITY LEVEL)

Cr(%_svsvtzlzlul_latlon N %2 (df) p
No+1+2+3 or>  No+Mod+Con 1320 41.39 (6)0.000
No+1+2 No+Mod+Con 1295 15,19 (4) 0.004
No+1+3 or> No+Mod+Con 1257 35,57(4)0.000
No+2+3or> No+Mod+Con 1034 36,61 (4) 0.000
1+2+3 or> No+Mod+Con 374 18,15 (4) 0.001
No+1 No+Mod+Con 1232 8.78 (2) 0.012
No+2 No+Mod+Con 1009 7.98 (2)0.019
No+3 or> No+Mod+Con 971 29.69 (2)0.000
1+2 No+Mod+Con 349 2.00 (2)0.371
1+3 or> No+Mod+Con 311 16.07 (2)0.000
2+3 or> No+Mod+Con 88 8.93 (2)0.012
No+1+2+3 or=  Mod+Con 883 15.18 (3) 0.002
No+1+2 Mod+Con 860 1.32(2) 0.533
No+1+3 or> Mod+Con 832 15.18 (2) 0.001
No+2+3or> Mod+Con 676 14.96 (2) 0.001
1+2+3 or> Mod+Con 281 9.98 (2) 0.007
No+1 Mod+Con 809 1.25(1) 0.269
No+2 Mod+Con 653 0.18 (1) 0.711
No+3 or> Mod+Con 625 14.97 (1) 0.001
1+2 Mod+Con 258 0.03 (1) 1.000
1+3 or> Mod+Con 230 9.43 (1) 0.004
2+3 or> Mod+Con 74 6.93 (1) 0.014

Looking deeper at the distribution of each groumsicant
differences continue to be found which represefie@int
proportions between each group, with the exceptbthese
two:
 When we consider all levels of intensity and whée t

faculties who have created LMS courses have attbnde

or two types of workshopg3 (2)=2.002, N=349=0,371);

* When we consider moderate and considerable levels o

intensity and when the faculties who have creat®SL
courses have attended none, one or two types dfsiops
(x2 (2)=1.315, N=860p=0,533).

The levels of significance propositionsidentifiedRearson
chi-squared tests evidences that: (1) faculties vhlawe
attended one or two types of workshops have theesa
distribution in the level of intensity of use; (Bculties who
haven't attended any workshop have a larger digich of
courses with no activity comparing with the threeups; (3)
faculties who have attended three or more workshape a
different distribution in the level of intensity ofe, showing

2517-9411
No:6, 2012

higher frequency distribution of courses with cdesable
intensity when compared to the others groups.

V.CONCLUSIONS

The e-learning program implementation happenedhat t
same time as the doubling of LMS courses in theplditform.
There are many aspects that have contributed te thi
increment, namely the program implementation itself

lthough this analysis should be addressed to andgitticle
and based on another type of data.

In this study we can say that the impact of the Hom
teaching workshops represents 31.8% of the LMS sasum
the UL platform.

The majority of faculties and researchers focudeeirt
participation in workshops designed to promoteatbguisition
and development of basic technical and pedagogldbé for
using LMS courses ina elementary level. It is glessible to
understand that most faculties and researcheripated in
only one workshop. This primary analysis indicatist
participants are mostly focused in developing tlsseatial
skills required to use the LMS basic functionatitie

The more relevant findings in this study are relatie the
impact that the type of workshops attended hakeriritensity
level of use of the LMS courses. One of the conighssof this
study is that faculties and researchers who havatiténded
any workshop have a high proportion of courses with
activity. These teachers probably felt the needr&ate their
virtual classroom but, for different reasons,wetratile to use
it and the online space stayed empty. The secondluesion
from this study results is that those who haveigggted in
one or two workshops seem to have the same disbibin
the level of use. The lack of differences betwdwsé groups
might be probably related to the fact that the psowf
faculties, which has attended one or two workshopsstly
aim to achieve the same goals, meaning and to alawvent
consolidate basic ICT skills. Finally, the resultglicate that
the faculties who participated in three or more ksbops do
present a different distribution in the intensigvél of use in
their LMS courses. This result can lead to the kaion that
the enrollment in different training initiatives rca
promotemore solid and effective ICT-related compegs.
These courses have given faculties the opporttaitievelop
a higher level of technical and pedagogical preficy in the
use of the different online tools available in a 8MAs a
consequence, considerable levels of intensity & were
found.

The results evidenced the idea that the facultynitrg
factor is quite relevant in the process of the graéon of
LMS in Higher Education, as it encourages and edlses
adoption and embracement of LMS for teaching pwapos
These results therefore converge with other studidise area
[2,5,3,8,10]were faculty training reveals to beractal factor
in ICT integration and in the implementation ofesning
]%rojects in Higher Education.Moreover, this studgmorts the
idea that faculty training works especially as achamism of
promotion and its effect are more related to thalijuof the
use them with its quality of technology-mediatedcteng
practices. In fact faculty training presented latiite effects
when the impact on the number of courses creates wa
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analyzed, but presented significant results whenlével of
intensity of use was analyzed taken under analyis.results |1
also evidenced that the sporadic involvement in onéwo
educational initiatives, limited in time and foc(especially
determined by the limited amount of time that fagul 2]
members have available for personal investment [n
professional training, and which is also relateth® existence

of limited support and recognition mechanisms) giessents [3]
limited effects on the quality of practices. In tast, an
attitude of serious investment in the developmerit o
competences in the area of ICT and teaching (amt ith [4]
materialized in this investigation by the involverhén three
or more workshops) reveals favorable effects inghality of (5]
practices associated with ICT integration in higbeucation.

Some studies have reported that, among other things
increasing staff support, improving training fadds and
providing faculty with more assistance and incesgivcould (6]
motivate faculty members to invest in using techggl in
their instruction and other professional activitigdthough
faculty training is consistently seen as a critfeator, in most [7]
higher education institutions, this issue is stiborly
addressed. College pedagogy or faculty professiong|
development, in general or more specifically theaaof ICT-
related skills, in commonly based of voluntary-wotkat
consists in the development of informal, episodi self- ol
paced training sessions, shortly conducted andasdjeaily
offered [15]. [10

In many higher education institutions, providingheical
support and training for faculty is a challenge ttyodue to
the lack financial resources and of properly pregastaff. |11
[16].

However relevant and useful, faculty training havdreen
seriously addressed. Best practices haven’t beiaiepfly
shared and disseminated. Universities’ staff dewalknt
units, teaching and learning centers, e-learning #@T
offices tend to live encapsulated within their oumiversity. [13]
In order to potentiate the development of more tgala
teaching practices in higher education institutiofeculty |14
training needs to be considered. The way it impatidents’
academic achievement, institutional quality andstige, as [15]
well as the best models to design and addres® is@me of
the areas that need more systematic and longitudisearch.

Educational technology research indicates that Iltfiacu [16]
training best practices are the ones based onrgferpnces,
expertise level and particular needs of faculty mera [17], (17]
but how it should be conducted in order to effesliiprepare
faculty is still unanswered.The development of eliint [18]
initiatives such as (a) large group seminars, énds-on small
group workshops, (c) individual mentoring, and [d$t-in-
time support have been pointed out as having atiyp®si
impact on the faculty members abilities to use nedtgy for
teaching purposes[18, 19] what mechanisms could be
implemented to increment the involvement of faesltin this
initiatives is still waiting for being carefully alyzed.

In conclusion it's important to refer that the et study
(although focused in a particular university angoiring only
a reduced number of participants) gathered relevant
information and presented interesting results bostiy its
intended to stimulate the development of furthexeegch in
this area.

[12

[19]
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