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Abstract—The purpose of this research is the analysis of the A.Faculty training: A critical factor for technology

impact of ICT-related training in the adoption of learning

management systems (LMS) for teaching practicesloylfies in a
higher education institution. Based on comparatarelyses the
impact will be obtained by the number of LMS cosrseeated and
managed by participants in ICT for teaching worksha@and those
who have not attended to any workshops. Involviagri320 LMS

courses and 265 faculties, the results evidendgi)ttiaculties who

have not attend any workshop present a largerildigion of empty

courses and (ii) faculties who have attended thremore workshops
managed a higher distribution of courses with asit@rable level of
use intensity, when compared to the others grotipsse findings
supportthe idea that faculty training is a cru€#dtor in the process
of LMS integration in higher education institutioasd that faculties
who have been enrolled in three or more workshepgldp a higher
level of technical and pedagogical proficiency M&.
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. INTRODUCTION

r
HE vertiginous expansion of the web and relateg

advancements in technological equipment, in corjanc
with limited budgets and social demands for imptbaecess
to higher education, has produced a substantianineg for
universities to get involved in technology-integvat projects
both for administration and financial managemessearch
enhancement and modernization of teaching and itearn
processes.
Until now, universities have been static in thdiusture

integration in higher education

Any innovation process in an organization presémtse a
complex and multifactorial process in which differespects
must be guaranteed in order to achieve successgréiing
ICT and promoting e-learning initiatives in convengl
higher education institutions is an innovation BSK
therefore a significant number of interrelated ablés need to
be considered.

In 2003, Levy identified six areas that should leetully
addressed by universities when considering theilpitss of
planning ICT integration and online distance Ileagni
programs: vision and plans, curriculum, staff tiragn and
support, student services, faculty and copyrightd an
intellectual property of materials [3]. Finley aRiértman also
discussed similar issues such as clear vision|tfaskills and
knowledge and departmental culture which were itledtas
barriers to the integration of technology into fties’
aduate courses [4].

Discussing the adoption process of ICT in highercation
teaching, Kirkup and Kirkwood identified as relevathe
appropriation of ICT tools by higher education taag staff,
as well as the following contextual factors: orgational
culture, teaching and assessment practices, camgpeti
priorities and the interaction of ICT with otherots and
systems already used on campus [5]. Schauer, Rdlclome
Fritz (2005) also indicated as key factors: facelbynmitment
and skill development, technology integration amgbp®rt,

and instructional models. However, the need for enokinancial issues, student engagement and suppowlity

professional qualifications and updated knowledgse hever
been higher, and this in conjunction with the néded
attracting new publics and, therefore, for a geplgically

control for courses and outcomes assessment, camopliwith
regulations and legal matters [6].
A more recent study, focused on comparative armlgsi

broaden learing,have prompt universities 10 enmbragyjjyres and success experiences of higher educatio

information and communication technologies (ICT)d ag-
learning initiatives as a reaction to the interaatl external
changes.Indeed, e-learning programs have enableérsities
to expand their current geographical reach, totakpe on
new prospective students and to establish thensealvglobal
educational providers [1].

Many have advocate that the challenge to univessiti the
21st century is not to decide if they should ha@d Ifor
teaching-enrichment projects and online learniragam, but

institutions in embracing online education inivas and
identified as crucial factors adequate planningestment in
marketing and in students’ recruitment, financiamagement,
guality assurance, student retention, faculty dgwelent and
innovative online course design and pedagogy [7].

All these studies addressed staff development oultfa
training as a critical and imperativeissue. Ands tlaispect
seems to be seen as an institutional responsihilitse than an
individual responsibility. In an online survey arew by 237

to decide how to design and implement them. For ymamqrth-american professors, near 70% agreed thanotmgy

institutions, the adoption of online media meanat ttheir
faculty members not only need to start becominglfanwith

this new tools and systems, but also to understemdadopt
new ways of conceptualizing teaching and learnmdigher
education [2].
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training was universities responsibility [8] a demdnt that
may come from the fact that most universities gehew and
complex technological infrastructure without anyr (eery
little) input collected from faculties [9].

As higher education institutions continues the rueh
embrace technology-delivered learning opportunitiese
requirement may be finding effective ways to prepaculty
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for what life will be like on theother side of thi
transformation [1Q]An investment in fculty development i
essential for delivering quality onlir learning program:
However in the beginning of ‘infonation technologie
movements’, limitedconsideration ws given to authent
faculty training [8]. So today, an inasing pressure felt by
higher education institutions to rapidbyovide their facultie:
appropriate professional developmenitiatives, sufficiently
engaging and attractive, in an approprform and tim [2].
However, a clear notion about threal mpact of staff
development initiatives is still lackingsome studies advoce
their indispensable benefits [3, 5,@hers strongly suspect
any realdevelopment in faculties prices. These studi
highlight that faculty embracesdhnoogy more ofte for
administration process and reseactivities and les
frequently for delivering instructiorPlenty faculty membe
do not integrate technology in> their curricule
systematically[9, 10, 11, ]12mainly because most taff
development programs have been shemt- initiatives, poorly
designed, developed by ngpecializel trainers with fev
pedagogical competences and technoic approaches

Il. RESEARCHCONTEXT: UNIVERSITY OF LISBON

Founded in 1911, the University cisbon (UL) had, ir
2010/11, 23 756tadents and 2020 facles enrolled in one ¢
the 282 courses available in different «tific areas

The University is organized into fi strategic areas: Ar
and Humanities (which integrates the :ulty of Fine Arts an
Faculty of Letters), Health Smmces which integrates th
Faculty of Pharmacy, Faculty of Meine and Faculty c
Dental Medicine), Science and Taology (Faculty o
Science), Legal and Economic Scien{Faculty of Law) an
Social Sciences (which integrates Institute of Socie
Sdences, Faculty of Psychology, Inste of Education an
Institute of Geography and Territorial hining)

One of the strategic guidelines in thL focus on the use ¢
technologies in teaching and reseaas well as on th
development of e-learning initiative.

In 2010/11, UL presented its IEarning program whicl
aims to (i) promote the use of learnimanagement systen
(i) sensitize and empower the facultiin the use of virtue
learning environments as well asi the optimization
management and delopment of onlinc educational conter
(i) foster and give support to the deopment of curricula
units, so as to increase UL's offer ofearning courses, ar
(iv) monitor and investigate the Ibarning and -learning
practices in the University, daring ir mind the need t
increase its knowledge, to improve ityality and to develo
tailored innovative solutions.

To support the design of the bHbed and/or distanc
courses, the kearning Program devoped a pedagogic
model that is based in foyrinciples: (i) resource bas-
learning to promote student-centeradaching approach
through a combination of specia designed learnin
resources and interactive media = Technologies; (ii
flexibility and autonomy, where the stent benefits from tt
flexibility of time and space of theiourses and blends
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learning initiatives and -karning, (iii) interaction and
collaboration, where the eraction of students with pee
faculties, resources and:chnologies selected to supg
blended/fully onlindearning initiatives is seen as encourag
factors to the developmenf collaborative work amongst tl
students with the use ° different media, and onlir
communication tools (symronous and asynchronous),
(iv) eimoderation, that ac as a met of promoting active
student participation ithe o1line community [1].

l E-moderation l

Fig. 1 Efearning PogramPedagogical Model

Flexibility and
Autonamy

The University of LisborE-learning Program has four core
areas of action which able its practical execution:
publicizing anddisseminatin that include actions to divulg
the intentions and objectiv of the programs implementatit
(i) training, which include developing ‘ICT for teachir
related’ workshops, specially designed for faculties ar
researchers, that take pk for the development of skills
needed in the use of telology and online systems, (i
support services and sem; which correspond to the
maintaining of infrastructres to support the use of 1
implemented online systes for teaching purposes and
monitoring and assessme-elated to the developed strate
actions to monitor ogoing operations, as well as regl
evaluation of processes anchieved result

A. Learning Management System: Moodle at UL

One of the more cermtt action of E-learning Program is the
integration of a learningmanagement syster(LMS)into
teaching and learningractices in higher educatio

At the University of Lsbon the learning manageme
systemimplemented is theodular Object Oriented Dynam
Learning (Moodle), becausés an open source platform wi
possibilities to change a modify and customize block
resources and activities arrding to the academic public a
their needs. In the other nd, Moodle was already used
some colleges as a suppcool to face-to-face classes before
the beginning of the Eearning program in 201

The use of learning manement system in education car
very advantageous for faces teaching practices and stude
learning: (i) the use of LS allow a variety of interactiv
activities that can eet leaners” diverse nee because the
LMS can provide tdfaculties a diversity of activities to h
student; (i) LMS can imrove the teaching and learni
process mainly bancreasedaccess to course content imore
efficient communication deveen faculties and students ].
Provide anytime and anvhere access tcstudents; (iii)
Support online assessmencorporate a variety of tools th
can promote metacogrve strategies including se
monitoring, time personalhanagement, focus, d planning
individual learning objectivs [14].
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Research shows that infusing lucation technology
resources, such aslMS, may assist fculty with managint
courses and organizing content tmngage students a
decrease planning time, thus supmg the instructional
process [14].

Moodle was installed forfaculties and institutes of
University of Lisbon in 2007/2008 buwinly in 2008/200¢the
process of dissemination of thesline ewironmentbege and
the Efearning program as a formal initive, started in 2010.

In fig.2 it's possible to see t total number of
LMScoursesin eachacademic yearexad, as wellas the ra
ofgrowth.In 2008/09 148 LMS course:were openg, in the
Moodle platform at the Unirsity of Lisbon, and in 20010
580 LMS courses a growth of 292#as resiste. In the first
year of the dearning program in UL, 142 LMS courseswere
created and a growth of 149as achived,when comparin
to the previous academic year.

1320
1500 -

=
1000 - 580

500 4 148

—
— 3

2008/2009 2009/2010 2010/2011

Fig. 2Total number of LMS courseoy academic ye

I1l. DATA COLLECTION PROCEDURES

In this comparative studyach LMS course identified i
the LMS platforms of the UL was anzed, considering th
last two academic years. This study wsured different type
of datafrom each LMS course: (i) mber of active use
(facultiesand students), (ii) number of culties, identifying a
teachers in Moodle and as participantn ‘ICT-for-teaching’
workshops; (iii) number and type oésources and activities
used in each course and (iv) coursatensity of use. Th
intensity of use variable was operatiozed in the following
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’ — Th&MS course provides

materialsfesources) for consulttion but offers th

possibility of developing othe interactive actions
(activities) to the participants.

As previously referred,re of the coreactions of -learning
program is the promotion of workshofie support faculties
competences in use of ICT in teachind learning(-skills) in
faculties (and researchers) of Uln 12009/1( nearly 30
workshops were developed covering diffiethematics.

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

skills in the use déarning management system for teach
activities.

. Using LMS for Teaching {Advanced (A.W) — Designed for
faculties and researcrs with the purpose of
promotingadvance skills ithe use of learning management
system for teaching activit

. Designing and structulg online course (D.S.O.W) -
Designedbr faculties and rsearchers fpromotethe required
skills for designing and strturing online LMS course

. Others Workshops Besigned for faculties and researchers
to promotecompetences ' pedagogically explore w 2.0
tools.

Thereforethe level of faulties attendance to tiICT-for-
teaching’'workshops was go analyzed. In this case, the d
collected from theworkshoas attendance lists were analyzed
to identify: (i) faculties’ stef who have been involved in o
or more development wcshops, (i) the workshops ea
teacher or researcheroto part in; (iii) the semester durir
which they took their firstvorkshoy; (iv) and who had created
and managed LMS courses.

The two analysiof this two variable (LMS courses and
‘ICT-for-teaching’ workshoyps attendance) aims to analyze the
impact of tréning in the adoption of LMS for teachir
practices. The impact will b obtained based on the numbe
participants in ICT for teacnhg workshops who did create &
manage LMS courses fdeaching purposes and the tc
amount of LMS courses gerate byhose courses, meaning,
created by faculty memks who participated in ICT fi
teaching workshops.

In the research, it ws analyzed manly frequenci
percentages distributionof the different variables b
Pearson's chiquared tst was also calculated to
exploresignificant differencs betweeigroups.

IV. RESULTS

A. Learning Management System Courses at UL

First, it is important to psent the evolutioof the number
of existing LMS courses, nsidering their different levels
use intensity. In 2009/10, e year before the implementati
of the elearning programn the UL, there were 439 LM
courses with moderate arconsiderable levels of use. Af
the program’s first year, tis number of virtual classroor
increased to 883yhich repesents an increment of 2times
considering the vak of the»revious year (tabll).

TABLE |
NUMBER OF LMS COURSES
Lecture Total of couse: Course_s with moderate and
year considerable use level
2009/2010 580 439
2010/2011 1320 883

B.ICT for teaching workshops

The following table presnts the total numbeof faculties
involved in the thematic wkshops During the year 2010/11
the number of faculties a researchers who participated
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ICT for teaching workshops was 265, representirfg b3 the
number of UL academic staff.

TABLE Il
VOLUME OF ATTENDANCE INWORKSHOPYN=265)
Workshops Frequency Percentage
Initial W. (1.W) 204 77,0%
Advanced W. (A.W) 53 20,0%
(Sstrdt<,<\:lt)ure design W. 18 6.8%
(C();R/?/;S Workshops 43 16.2%
1 Workshop
LW 146 52,0%
AW 22 7,8%
SD.W 12 4,3%
o.w 21 7,5%
2 Workshops
LW+ AW 37 13,2%
LW+ S.D.W 3 1,1%
LW+ O.W 6 2,1%
AW +S.D.W 6 2,1%
AW +0O.W 6 2,1%
S.D.W+0OW 0 0,0%
3 or more Workshops

LW+ AW +SDW 8 2,8%
LW+ AW+ O.W 2 0,7%
LW+ S.D.W+O0.W 0 0,0%
AW +S.D.W+0OW 2 0,7%
LW+ AW+ SDW + 13 4.6%

o.w

Data presented of table Il evidences that facultesl
researchers of University of Lisbon, mainly attethde the
workshop designed for faculties and researcher$ he
objective to promote basic skills in use of thetfplan Moodle
(77%). Yet, some teachers and researchers whodattereded
to the Initial Workshop have attended also havesrathe
Advanced Workshop, which has the objective to priemo
advanced skills in use of the platform Moodle.Exkaugh,
the percentage values evidence that faculties swsimonly
attended only none workshop.

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

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

In order to analyze the impact of faculty trainiirg the
LMS courses adoption for teaching purpose the d#Hta
faculties attendance to ICT-for-teaching workshepsl the
use of courses in Moodle platform were crosseditD211.
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TABLE Il
IMPACT OFWORKSHOPS IN LMSCOURSES(C)

Variables Frequency Percentage
With courses —
Workshop 1 semester 134 50,6%
(n=265)
No courses — Workshop N
1%t semester (n=265) 47 1.1%
With courses —
Workshop 2 semester 43 16,2%
(n=265)
No courses — Workshop 0
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 workshaoghsring
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 ahd5d% of
these managed their virtual classroom. The pergentaf
faculties who participated in workshops and havecatfiely
created and managed LMS courses for teaching pespios
2010/11 was 66.8%.

Looking backwards at the number of LMS courses twhic
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 bulfies
who participated in the workshops developed in 2010

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

Besides the analysis in the number of courses eateand
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 eagjurse three
groups of LMS courses were formed (no activity, erade
activity and considerable activity).
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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 consideralitvity).

As observed in figure 3, the majority of LMS cowsme
created and managed by faculties who haven't attbrahy
workshop. Pearson's chi-squared test was usedviogea
comparative analysis of the distribution. Through is
possible to see that they are significantly différ@ccording to
the number of workshops attende@ (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(?I'SVS\ItZEIULIatlon N %2 (dfy p
No+1+2+3 o>  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 o>  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 groumgicant
differences continue to be found which represefffemrint
proportions between each group, with the exceptibthese
two:

« When we consider all levels of intensity and whée t
faculties who have created LMS courses have attende
or two types of workshopgq(2)=2.002, N=349%=0,371);

* When we consider moderate and considerable levels
intensity and when the faculties who have creatétSL
courses have attended none, one or two types dfsivops
(x2 (2)=1.315, N=860p=0,533).

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

Ithough this analysis should be addressed to andtticle
and based on another type of data.

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

The majority of faculties and researchers focudeeirt
participation in workshops designed to promoteabtguisition
and development of basic technical and pedagogldbs$ for
using LMS courses ina elementary level. It is gisasible to
understand that most faculties and researchergipated in
only one workshop. This primary analysis indicatibsit
participants are mostly focused in developing tlseeatial
skills required to use the LMS basic functionatitie

The more relevant findings in this study are relat® the
impact that the type of workshops attended hakerirtensity
level of use of the LMS courses. One of the conchssof this
study is that faculties and researchers who havattéinded
any workshop have a high proportion of courses with
activity. These teachers probably felt the needr&ate their
virtual classroom but, for different reasons,werattle to use
it and the online space stayed empty. The secondlgion
from this study results is that those who haveigasgted in
one or two workshops seem to have the same digstibin
the level of use. The lack of differences betwdwsé groups
might be probably related to the fact that the peowf
faculties, which has attended one or two workshopsstly
aim to achieve the same goals, meaning and to alavent
consolidate basic ICT skills. Finally, the resuhslicate that
the faculties who participated in three or more ksbpps do
present a different distribution in the intensigyél of use in
their LMS courses. This result can lead to the kamion that
the enrollment in different training initiatives rca
promotemore solid and effective ICT-related compets.
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 &f were
found.

o The results evidenced the idea that the facultynitrg
factor is quite relevant in the process of the gration of
LMS in Higher Education, as it encourages and edkes
adoption and embracement of LMS for teaching pupos
These results therefore converge with other studi¢ise area
[2,5,3,8,10]were faculty training reveals to berac@l factor
in ICT integration and in the implementation ofeaining
r;.%rojects in Higher Education.Moreover, this studgorts 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-mediated@cteng
practices. In fact faculty training presented latiite effects
when the impact on the number of courses createsl wa
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analyzed, but presented significant results whenlével of

intensity of use was analyzed taken under analysis.results
also evidenced that the sporadic involvement in onéwo

educational initiatives, limited in time and foc(especially

determined by the limited amount of time that f&gul
members have available for personal investment

professional training, and which is also relatethmexistence
of limited support and recognition mechanisms) gsesents
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 (aatl 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 faods and
providing faculty with more assistance and incesgivcould (6]
motivate faculty members to invest in using tecbggl in
their instruction and other professional activitiddthough
faculty training is consistently seen as a critfeator, in most
higher education institutions, this issue is stjborly
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, episodid aelf-
paced training sessions, shortly conducted andadpzaily
offered [15].

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

However relevant and useful, faculty training hdvdreen
seriously addressed. Best practices haven't befeaiepfly
shared and disseminated. Universities’ staff deyralent
units, teaching and learning centers, e-learning &0T
offices tend to live encapsulated within their oumversity.
In order to potentiate the development of more tgatla
teaching practices in higher education institutjofeculty
training needs to be considered. The way it impstitdents’
academic achievement, institutional quality andspige, as
well as the best models to design and addres® is@mne of
the areas that need more systematic and longitudisearch.

Educational technology research indicates that Ifiacu [16]
training best practices are the ones based onréferpnces
expertise level and particular needs of faculty rera [17],
but how it should be conducted in order to effedinprepare
faculty is still unanswered.The development of efiint
initiatives such as (a) large group seminars, @nds-on small
group workshops, (c) individual mentoring, and [d3t-in-
time support have been pointed out as having atipesi
impact on the faculty members abilities to use medbgy for
teaching purposes[18, 19] what mechanisms could be
implemented to increment the involvement of faedltin this
initiatives is still waiting for being carefully atyzed.

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