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Abstract—The evolution of ICT has changed all sections of In Portugal, higher education institutions (HElsava

society and these changes have been creatingemersible impact
on higher education institutions, which are expécte adopt
innovative technologies in their teaching practicés theorical
framework this study select Rogers theory of intiova diffusion
which is widely used to illustrate how technologm®®ve from a
localized invented to a widespread evolution onaanizational
practices. Based on descriptive statistical datdected in a
European higher education institution three yeangitudinal study
was conducted for analyzing and discussion thermdifft stages of a
LMS adoption process. Results show that ICT intigmain higher
education is not progressively successful and eafirprocess and
multiple aspects must be taken into account.

developed programs to stimulate distance learmiigiives,
most of them focused on the use of learning managem
systems (LMS) as a supplementary support to fadae®
classroom learning and fewer focused on developlegded
or fully online courses.

In different institutions, different programs haugeen
designed and implemented and the range of diffusiod
efficiency of these innovative programs has alsemjed. Few
studies are yet available where the process ofeimehtation
of e-learning programs for HEI, in its differentages, is
openly described. This study tries to address iggsie by

Keywords—e-learning, higher education, LMS, innovation,Providing a description of the University of Lisben

technologies

|. INTRODUCTION
HE evolution of ICT has changed all sections ofietyc

and these changes have been creating an irrewersibl

impact on education. This raises new expectationgrnds
higher education institutions, which, to win newdences and
meet the challenges posed by technology in theauprand
society, need to reassess their role and seek rastiges in
order to meet the requirements of thé& 2éntury.

The fast technological evolution and the emergaid&/eb

experience in the innovative diffusion processngbliementing
an e-learning program since its early stages.
Procedure for Paper Submission

Il. ROGERSTHEORY OF INNOVATION DIFFUSION

Even today, in the traditional campus-based teduyysl
enriched learning of universities, web-based teagkind e-
learning tends to be seen as an innovative prdgecivhich
exploratory theories of innovation are usually &dded.

In this domain, Rogers’ theory emerges as a wicespr
framework for understanding the process of innoeati

2.0 enabled new ways to create, develop and deliveiffusion [2]. Presented as a theory of innovatififfusion, it

educational content in diverse and innovative fasmdhis
increasing pace of change led to the progressiveloement
of online distance learning.

The fast expansion of the Web and related advanusnie
technological equipment, in conjunction with lindtéudgets
and social demands for improved access to highecadibn,
has produced a substantial incentive for univesitito
introduce e-learning programs [1].

Until now, universities have been static in thditusture
and instructional models. However, demand for
professional qualifications and the need to gedycatly
broaden learning may prompt universities to intealue-
learning initiatives. Also, the increased reventimmdependent
educational providers has produced a real thredhedovery
existence of the traditional university.

The integration of ICT in an educational context &s use
in promoting innovative forms of education is noweality in
the European context, specifically in the Europétigher
Education Area (EHEA).
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has been frequently used to illustrate how techgiokd
innovation move from localized invention to widespd use
(or rejection). It describes the Innovation DeaisiBrocess
(IDP) as a process that occurs over time and that ke
structured in five specific stages: knowledge, pas®n,
decision, implementation and confirmation [3].

The knowledge stage occurs when an individual, tbero
decision-making unit, is exposed to an innovationd gains
some understanding of how it functions. Rogers esgthat

moreven if individuals are exposed to an innovatiomchs

exposure will have little effect unless it is pevesl as (i)
relevant to individual satisfaction needs anddahsistent with
the individuals’ attitudes and beliefs.

The persuasion stage occurs when an individual oam
personal attitude towards the innovation, favoralde
unfavorable, based upon its perceived characesisti
Therefore, persuasion is influenced by informatwught
from peers, mostly from peers whose opinions appedre
more convincing. The decision stage occurs when an
individual engages in activities that lead to aicbdo adopt or
reject the innovation.
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The following stage, adoption, is related to theisien of
making use of the innovation as to see it as ttst d@urse of
action available. In contrast, Active rejection mealeciding
not to adopt the innovation and Passive rejectisy referred
as non-adoption, consists of never really consiggts use.

Up to this stage, the innovation process has akgn place
at a cognitive level, being that only the implenagion stage
involves an overt behavior. The implementation stagcurs
when the individual puts the innovation into use.

Finally, the confirmation stage occurs when an viutlial
seeks reinforcement of the decision already made\werts to
the previous decision to adopt or reject the intioma
normally if exposed to incongruent messages abobet
innovation. Each stage in the innovation decisiovoives a
potential rejection point. Rejection can occur eaéBr a prior
decision has been made to adopt the innovation¢chwis
called discontinuance [3].

The attributes of an innovation influence its raté
adoption. Rogers identified five characteristics ah
innovation that need to be considered: relativeaathge,
compatibility, complexity, trialability, and obsetility [2].
He defined these characteristics as follows. Redadvantage
describes the degree to which an innovation isgieed as
better than its absence; potential adopters mustohginced
that the innovation will serve their needs betteant what is
currently in place. Compatibility is the degree wdich an
innovation is consistent with the existing valuesliefs, past
experience, and needs of the potential adopter.iliagiby
with the innovation relates to the level of accept and
consequent adoption. Complexity is the degree talwhn
innovation is perceived as difficult to understaamt to use.
Humans tend to avoid pain and difficulties and tetiod
embrace changes that bring them a sense of comfwtmore
user-friendly the innovation content is, the greafés
acceptance and possible adoption. Trialability rether an
innovation provides the opportunity to be previgusdsted,
and finally, observability is the degree to whible benefits of
an innovation are visible, meaningful and measwerabl

Innovations that are perceived as having greatktive
advantage, compatibility, trialability, observatyjli and less
complexity will be more rapidly adopted [3]. Consithg
LMS integration in higher education institutionsoders’
theory highlights the fact that the ability of fétgumotivation
to go the extra mile in the acquisition of techmgylantegration
skills is largely determined by their perceptiong their
attitudes, perceptions, previous beliefs and vatgesidering
technology-integration in today’s teaching, as wal its
identified advantages, level of complexity and ieep effort.

Considering the different pattern of response twwation
or level of innovativeness, Rogers identified Segaties of
adopters which can be applied to LMS adoption laylfées:
(1) the innovators, (2) the early adopters, (3) twly
majority, (4) the late majority, and (5) the lagdmr These
categories follow a standard deviation curve, vditite
innovators adopt the innovation in the beginning%R), early
adopters making up for 13,5% a short time latee, darly
majority 34%, the late majority 34% and after sontigne
finally the laggards make up for 16%.
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Fig. 1 Rogers Adoption/Innovation Curve (adapt from
http://www.valuesdmanagement.net)

Rogers’ theory also reveals three important ways/hich
the adoption of interactive communications diffeesn that of
previous innovations: (i) a critical mass of adopts needed
to convince the "mainstream" professors of the neldyy's
effectiveness, ii) regular and frequent use is semg to
ensure success of the diffusion effort and (iighteology is a
tool that can be applied in different ways and different
purposes and is part of a dynamic process that imajve
change, modification and reinvention of individugdsactices
and beliefs [3]. Rogers’ theory also evidences thadvation
adoption is not only defined at an individual levmlt it is also
a collective, organizational process. Individuaticisions
always rely upon the subjective evaluation of how a
innovation was conveyed to other individuals.
dependence on peers’ previous experiences putdiftision
process core in a modeling. The diffusion theoiyuas that,
since opinion leaders directly affect the tippindg an
innovation, a powerful way to promote the diffusioh an
innovation is to favorably affect the attitudes opinion
leaders. Therefore, interpersonal communicationncbis,
even in wide organizations, are the more effeatiszhanism
for diffusion of an innovation in this case.

Many studies have used Rogers’ diffusion model as a

theoretical basis for assessing ICT integration faculty
teaching practices [2, 5, 4]. Overall, researcHifigs showed
that faculty members would get involved in techigylo
integration if (i) they feel it is consistent witheir beliefs and
teaching style, (i) they feel they are knowleddealnd
competently skilled to use it, (iii) they are suped and
rewarded for doing so, and (iv) they can see howsit
pedagogically useful.

[ll. THE CONTEXT OF RESEARCH #EARNING PROGRAM AT

THE UNIVERSITY OFLISBON

Today's fast-paced global world calls for lifelotearning,
continuous training, constant academic and prajessi
updating, as well
responsible and flexible professional skills andarténg
practices. The University of Lisbon seeks to accamypthese
changes by promoting educational initiatives timaiporate
and react to the demands of today’s reality. |a tuntext, the
University of Lisbon’s strategic plan focuses or thse of
technologies in teaching and research as well aghin
development of an e-learning initiative.

scholar.waset.org/1999.10/1230
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In 2010/2011 the University of Lisbon presented the systems development and (iv) monitoring and eveloat
learning program, a project with the purpose ofhpotng the activities.
use of ICT in teaching, learning and research, ai as Publicizing and dissemination include actions teutije the
promoting training initiatives in e-learning. intentions and objectives of the program’s impletagon.

The implementation of the University of Lisbon’s E-Such activities include: (i) active sessions toutle the
learning program is based on a pedagogical mod¢lsérves university’s learning management system (Moodlej ather
as a coherent framework towards creating and diegid@T- e-learning solutions, (ii) strategic and articutatsupport
enriched conventional classes in blended or fulhline mMeetings for colleges, departments and researapgydiii)

courses, both in graduate and post_graduate pr@d@m the Organization of thematic web conferences anerot
scientific events, and (vi) social networking. Tiag is
another area of significant relevance in this efyit plan.
_ } HATELM.:T Hands-on small groups, workshops specifically dwesigfor

faculties and researchers, take place for promoting
development of the required skills needed for tlse wf

: educational technology and online systems (e-3killke area
RS of support services and systems development camespto
' the maintaining of technical infrastructures thatsort the use

Fig. 2 E-learning Program Pedagogical Model of the implemented online tools and systems. Theldpment
of strategic actions to monitor and access ongopgrations,
The proposed model is based on four main princifles as well as regular evaluation of processes andtsegake
underpin and regulate actions and intentions: place in order to ascertain the adequacy and eféewss of
(i) Resource based-learning, for the design and organizationthe plan of action.
of programs, courses and curricular units in blende fully
online learning environments. In this context, #estralian IV. THE StuDY

National Council of Open and Distance LearningHighlights With one of the core actions of the program "E-iéay in
the Resource Based Learning as “defined as anratezhset the UL" being the monitoring and evaluation of fractices
of strategies to promote student-centered leariing mass of p/e-learning at the University of Lisbon, reguldata
education context, through a combination of spbcial cojiection of the statistics of use of the LearnMgnagement
designed _Iearning resources and interactive medid agystems at the University of Lisbon is conducted.
Technologies.” At the University of Lisbon, the Learning Managemen
(ii) Flexibility and autonomy, where the student benefits system (LMS) implemented is the Modular Object Gteel
from the flexibility of time and space of the coessand pynamic Learning (Moodle), because it is an opearc®
initiat'ives in blended learning and/or. e-Iearnimgjerg it is platform with the possibility to change, modify acdstomize
possible to access contents, communicate and eterh the  p|ocks, resources and activities according to thadamic
remaining participants at any given time or pladée community and their needs. On the other hand, Moos
temporal flexibility allows participation and defed, reflected jready used in some colleges as a support tdakato-face

and organized communication, while giving accesspdated ¢|asses before the beginning of the E-learning farogin
information. 2010.

(i) Interaction and collaboration, where the interaction of
students with peers, teachers, resources and tfedge® A.Method
selected to support blended/full online learningdtives are This study aims to analyze, through a descriptive
seen as encouraging factors for the development pérspective, the process of LMS adoption in a Bemop
collaborative work amongst students. In this perSpe, the university, the University of Lisbon. Founded in119 the
use of different media and online communication Ido0 university had, in 2010/2011, 23756 students an@020
(synchronous and asynchronous), will be perceivedaa faculties enrolled in one of the 282 courses abglain
priority in the design of digital learning enviroemts, different scientific areas throughout the 11 fdesltand
allowing: (i) adaptation to different learning rhyts and institutes.
styles, (ii) development of collaboration skills waell as (iii) In table 1 it is possible to see, throughout thed¢hacademic
interaction between all the agents involved in ¢decational years at study, the total number of faculties anhdlents.
process.

(iv) E-moderation, which acts as a means of promoting fol TABLE |
each student active participation in the online cunmity of e- TOTA"_NUMBER OF FACULTIES ANDSTUDENTS (ACADEMIC YEAR)
learning, the discovery of individual learning need Acf(gz:“'c Faculties Students
development of autonomy, commitment, metacognitior - -
reflective and critical analysis competences [8]. 2008/200 1791 1923
X ) : X , 2009/2010 1856 22844
The University of Lisbon’s E-learning program pnetse 2010/2011 2020 23756

four core areas of action which enable its prattsacution:
(i) publicizing and dissemination (ii) staff trang, (iii) support
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Considering the
2009/10 and 2010/11) this longitudinal study ttiesanalyze
the growth of online LMS courses and the levels# of the e-
learning platforms at the University of Lisbon.

More specifically, this study presents the evolugio
process of growth (number of LMS courses createtizgntive
users) and the pattern of use, in a global perseand in
different scientific areas: Arts and Humanities igth
integrates the Faculty of Fine Arts and Facultyahguages),
Health Sciences (which integrates the Faculty odrfacy,
Faculty of Medicine and Faculty of Dental Medicin8gience
and Technology (Faculty of Science), Legal and Boan

last three academic years (2008/0B442 LMS courses were created and a growth of 142%

achieved, when comparing to the previous acadeedc.y

1442
1600 7

1400 A
1200

1000 -
580

600
400 - 148
200

2008/2009

2009/2010 2010/2011

Fig. 3 Total number of LMS courses in UL by acadeyaar

Sciences (Faculty of Law) and Social Sciences (whic

integrates the Institute of Social Sciences, Fgcuf
Psychology, Institute of Education and InstituteG#ography
and Territorial Planning). Another variable in tisisidy is the
‘intensity of use’ which was operationalized in tfedlowing
categories:
No activity’ — The LMS course is empty and noians
were developed in it.

.‘Moderate activity’ — The LMS course only provides

resources for consultation.

.Considerable activityY — The LMS course provides

materials (resources) for consultation but offefe t
possibility of the participants developing otheterractive
actions (activities).

V.RESULTS

Data collection procedures included the identifaatof
LMS courses available in each faculty and institafethe
University of Lisbon (then grouping them by strategrea)
and the evaluation of the intensity of use regéstein each

Considering the total number of faculties and sttslén the
University of Lisbon, table Il presents the numband
percentage of faculties and students registeré&tliplatforms
throughout the three academic years in study

TABLE Il

NUMBER OFUL FACULTIES AND STUDENTS REGISTERED IVl OODLE
BY (ACADEMIC YEAR)

Academic Year Faculties Students
2008/2009 73 1044
2009/2010 282 3893
2010/2011 794 7999

Percentage of Moodle user (considering UL total bers)
2008/2009 4% 5%
2009/2010 15% 17%
2010/2011 39% 34%

As it is possible to see, the number of facultied students

LMS course. Note that only visible LMS courses weréncreased from year to year. It can be observed filoan

considered and analyzed.

In this data collection process four platforms die t
University of Lisbon were considerelttp://elearning.ul.pt
(University of Lisbon), http://moodie.fc.ul.pt (Faculty of
Science), http://mocho.di.fc.ul.pt (Department of Information
Technology - Faculty of Science) and http://meduc.ul.pt
(Institute of Education) [9].

A.LMS courses and users growth rate

Moodle was installed for the institutes and fa@dtof the
University of Lisbon in 2007/2008 (although a pas
system did exist) but, only in 2008/09 did the @& of
dissemination of this online environment begin &hd E-
learning program as a formal initiative started2®10. The
following results focus on three academic years08209,
2009/10 and 2010/11.

In fig. 3 it is possible to see the total of LMSucses
opened in each academic year examined, as weieazate of
growth.

2008/09 to 2009/10 the platform of the UL grew l#¥ihe
number of faculties registered in Moodle platforrBsudents
had a growth of 12%. In the first year of implenaiun of the
E-learning Program (2010/11) the percentage oflti@suand
students registered in Moodle platforms had a rkafde
growth, 24% and 17% respectively.

A clear progression in the percentage of facultesl
students of University of Lisbon that have registeron
Moodle platforms can also be found. Faculties pgegrfrom
4% to nearly 40%and students progressed from 53496, in
two academic year.

In order to get a clear view of the distribution Mbodle
courses at the University of Lisbon by differentiestific
areas, the number of LMS courses per strategic \aasaalso
calculated.

As presented in fig.4, all strategic areas over thee
academic years reveal a remarkable growth. The afea
Science and Technology presents the highest gnateh

In the academic year of 2008/09, 148 LMS coursee we

opened in the Moodle platform and in 2009/10 5803.M
courses were available. A growth of 292% was regist. In
the first year of the E-learning program in the Wltotal of
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! Note that the moodle platform http://mocho.di.fpti(Departament of
Informatics) was not considered in this collectatbd
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Arts and
humanities

Law and Social science

economics

Science and
technology

Health sciences

H 2008/2009
Fig. 4 Total number of LMS courses by strategi@are

2009/2010 2010/2011

Comparing 2009/10 with 2010/11, it can be stated the
growth rate was also quite high.

It can be observe that from 2008/09 to 2009/10stretegic
area of Science and Technology had a growth rat76¢6,
followed by Health Sciences with a growth rate 86%. The
strategic area of Legal Economic Sciences didrésent any
significant growth between the academic years @820 and
2009/10 although better results were found in 201G¢hen
10 LMS courses were opened. The other strategasa&ocial
Sciences and Arts and Humanities, had a growthafald 2%
and 170% respectively.

In 2010/11, the Science and Technology strategie aras
the one that had the greatest growth rate (30088pwfed by
Social Sciences (111%). The other strategic ar&gs, and
Humanities and Social Sciences had a growth ra838%f and
55% respectively (fig.5).

600% - 570%

476%
500% -

400% -
300%

300% -

200% - 170% 172%

8% 100% 111%
100% - 55%
0%

0%

Arts and m2009-2010

humanities

Health
sciences

Law and
economics

Science and Social science

technology 02010-2011

Fig. 5 LMS courses rate of growth by strategic area

A.LMS Courses in intensity of use

The total number of LMS courses in the platformshef UL
was classified by the level of use of the differésatures
available on the Moodle platform.

To be able to rate the intensity of use of the sesy the
following categories were defined:

‘No activity’ — The course exists but no actionsreve
developed in it.

‘Moderate activity’ — The course provides resourdes
consultation.

‘Considerable activity’ — The courses provides tgses for
consultation and offers the possibility of partaips
developing other interactive activities.
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In fig.6 it is possible to see that in 2008/09, thajority of
courses (66%) in the platforms of the UL presented
considerable level of use and only 12% didn't regisany
activity. In the two following academic years, tieage rate of
the courses changed. In 2009/10, 42% of coursésteeed a
moderate level of activity and 34% registered as@mrable
level of activity. In a parallel analysis with tipeevious year,
an increase of 12% in the percentage of coursdsutitany
activity can be found, but more relevant was theréase
registered in the percentage of courses that reglegabderate
or considerable level of intensity of use (76%).

66%

70%

60%

50%

40%

30%

20%

10%

0%

2008/2009 2009/2010 2010/2011

W No activity B Moderate activity M Considerable activity
Fig. 6 LMS courses use by academic years

In the academic year of 2010/11 the number of LMS
courses increased from 580 to 1442, but the digidb of
results didn’t change significantly. 76% of the s show a
moderate or considerable level of activity. Theangy of the
LMS courses of the platform of the University ofshon
introduced already a moderate level of activity%§4In other
words, 12% more than in previous year. However levthie
percentage of LMS courses with no apparent actisiyed
the same, the percentage of subjects with conditbeeativity
decreased by 12%.

In order to get a more specific view of the intgnsvel of
each LMS course of the platform of the UL, thettirate of
the courses per strategic area, in the three adagesrs, was
also analyzed.

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

Arts and

Law and Social science

Health Science and
i 1 economics

ie tech

m No activity = Moderate activity

Fig. 7 LMS course intensity of use in 2008/09 batsgic area

m Considerable activity

As it is possible to verify with the data presentedig.?,
that in 2008/09, there were few strategic areas withigh
percentage of courses registering considerableitgctiThe
area of Science and Technology was the one thisteegd the
highest percentage of courses in those conditi@&oj,
closely followed by Social Sciences ( 86%). Artsdan

scholar.waset.org/1999.10/1230
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Humanities was the area with the highest percentaige
subjects with moderate activity (83%) and the arkélealth
Sciences registered the highest percentage in uh@er of
subjects with no activity (56%), considering thetfthat no
courses were created in the Law and Economics area.

In 2009/10 there were few differences in the attikétes. It

The number of faculties’ grew 10 times over the thsee
academic years and the number of students incresssabt
seven times. In 2009/10, nearly 40% of faculty merakand
34% of students was registered as users in UL'niegr
management systems and a total of 1442 coursesopered
in these online environments. These numbers supiperidea

is possible to see that the number of LMS courséh wthat a clear diffusion on LMS adoption in teachprgctices is

moderate activity grew in some strategic areastb@chumber
of courses with no activity decreased.

Arts and Humanities continued to be the one thgistered
the highest number of LMS courses with moderatévigct
(87%), followed by Science and Technology (62%)ci&lo
Sciences registered the highest number of LMS esuvgth
considerable activity. Health Sciences continuedbéo the
strategic area that registered the highest numibekMS
courses with no activity (63%).

100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

87%

3%

0% 0% 0%

Arts and
humanities

Science and Social science

Health
i technology

Law and

.....

m No activity ™ Moderate activity ™ Considerable activity

Fig. 8 Course intensity of use in 2009/10 by sgatarea

In 2010/11 some changes could be found (fig.9).alln
strategic areas, most courses registered modertéya The
area of Law and Economics, that previously had oarses
opened, registered the largest percentage of LMBses in
those conditions (70%), followed by Science andhhetogy
with 60%. Social Sciences assumed the front rovih wie
highest percentage of courses with considerablévitsct
(31%), followed by Science and Technology (24%)tsfand
Humanities registered the highest level of counséih no
activity, changing places with Health Sciences, cvhhad
assumed the highest percentage in the two preyears.

70%

Arts and
humanities

Law and

aconomics

Science and Social science

technology

Health sciences

m No activity = Moderate activity

Fig. 9 Courses Intensity of use in 2010/11 by sgatarea

m Considerable activity

VI. CONCLUSION

The results evidenced that, in the three academdrsya
significant growth was found both in the numberfaulties
and students registered in LMS as well as in tha& #mount
of courses opened in Moodle platforms of the Ursitgrof
Lisbon.
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been conducted in University of Lisbon. They aldimslates
the idea that a long walk still needs to be devatppmainly
because these processes started to been impleniermttebrs
higher education institutions, both in national amernational
context, 5-to-8 years before, a significant partref road has
already been walked, perhaps the most challengiad. p
Rogers’ theory of innovation diffusion evidencesatttthe
beginning stage is one of the most difficult phages
overachieve because, in that phase, innovation diesa
localized invention only embraced by a slight padf
individuals, being unknown, disregarded or deptecidy the
majority of the institution [3].

Rogers’ theory of innovation diffusion describes thay an
innovation is adopted in group of individuals otiges as an
analytically tractable distribution, similar to Gasian
distribution. His theory helps to understand antihege the
level of acceptance that can be expected in diffemoments
in time. If a timeline was associated to individudtvel of
acceptance in an organization, in the early stddgenovation
diffusion (lets day, for example, in the first ygaonly near
2.5% of the individuals would accept it. In a setenoment,
(in the second year!) the number of individualst thauld
embrace the change as near 16%. In a third montieind (
year!), the number would increase to 34%. The fooroment,
other 34% of individuals would embrace the change a
finally, in a fifth and final moment, the last 1666 the group
would also accept it. This hypothetical timeline ¢z used to
make sense of the results found in this article.

Although this study only presents data from 3 aodde
years, the results clearly adjust to Rogers’ distion. In
2008/09 the percentage of faculties that were djrea
registered in Moodle platforms was near 4%.Therigethese
faculty members can be identified as the “innovtor In
2009/10, that number grew to 15% and these fasuttém be
identified as early adopters. In 2010/11 that nunibereased
to near 39%, and these faculties could be namedetmty
majority’ similar percentage was found in students.

Rogers suggest that innovators and early adoptecsare
the firsts to use any innovation, behave diffesefbm early
majority and later adopters. They are driven byrinsic
motivation, are willing to take risks and invesh& and energy
working with the innovation. The early majority aedso
interested in the innovations, but are more athtd what the
innovation can do for their current needs rathenthhe
innovation per se. The last 16%, the laggards sisters may
never adopt the innovation willingly.

Considering Rogers model for innovation diffusioreay
number are expected to come in the following ydaus a
small percentage of faculties might never embracmodie
platforms for teaching purposes.
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Some studies have evidenced that late adopters willWith this study it was also possible to see thdfedint

inevitably be changed in the process of adoptingwa tool,
because these will inescapably lead to changekeinvhole
activity system [10]. However, other studies advedhat is
not safe to extrapolate innovation acceptance fitwemactions
and enthusiasm of early adopters in order to pteatie use
and impact on the larger scale. However, in muchefecent
literature this appears to have been done regartiiig

integration in education [10].

In this specific study, the results found in LM8ucses
intensity of use evidenced that although the adoptif LMS
in teaching practices has been growing, with moMSL
courses being opened and more users registered,
percentage of LMS with a considerable level of\dtgtihas
been decreasing in University of Lisbon. In 2008/66% of
the courses revealed a considerable level of &ctivihat
number decreased to 34% in 2009/10 and to 22%
2010/2011. These numbers make suspicion abouttteHat
innovators, early adopters, late majority and laggdoesn’t
diverge only in their readiness for accepting irmtn but
they also receive it in different levels or by urtdking
different approaches. Innovators and early adopteight
accept innovation in a wide-open perspective, tamhbracing
it and taking from it all the possible outcomesggarts or
diedharders [11], in their resistance-to-changer@ggh can
agree to take innovation in their practices buthmnignds-up
adjusting or diluting the innovation in the estab8d practices
and not the otherwise.

More longitudinal studies about ICT-adoption in teg
education, that goes over long periods of time,dnte be
conducted in order to clarify if the level of actapce of an
innovation that aims to introduce improvement
established teaching and learning practices terdsbe
inversely associated with the level of expansie@sformation
of the practices and of the all system of acti{i].

Still focusing on the LMS courses intensity of ugewas
also possible to understand, through the dataatetle that the
majority of courses presented moderate levels t¥ipc It
highlights the fact that faculties use Moodle mfsegjuently to
provide access to digital resources for studengs,Gurricular
syllabus, support content and study materials. E@wses has
taken advantage of Moodle activities, offering stutd the
possibility of developing online interaction in d¢haor
discussion forums, self-monitoring their learningrotugh
online tests or Flash MX Learning Object (SCORMhisT
pattern of use is convergent with previous studeslopment
in the field of ICT-integration in educational certs [2, 5, 10,
13, 14]. The adoption of ICT higher education itgtbns
daily practices has adapted the new tools to pestadaching
models and didn't implied direct and profound clesgt a
structural, pedagogical and social level. Higheuacadion
teaching practices as well as university structaresrigid and
unproven, regarding the incorporation of technalabi
advancements [15]. However, technology in genaaalact as
a catalyst to combat the inflexibility of organimatal
structures.
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scientific areas also revealed different levelggblvement in
this program for organizational innovation. Althdugall
strategic areas have presented an expansion of_\®
courses opened every academic year, some areapfoavess
in a very slow pace, more specifically Law and Emuoits
area, closely followed by Arts and Humanities. Rbese
specific areas, the attraction of key-persons migate a
triggering effect. A powerful way to promote thdfdsion of
an innovation is to positively affect the attitudes opinion
leaders and, therefore, to take advantage of ietegmal
communication channels that lies within the orgatians [3].

thén the opposite, Sciences and Technologies areseipted
the highest rate of courses opened in each acaderaicand
consistently evidenced an increase in the levekairses
intensity of use. Also relevant increments havenbieeind in
Bocial Sciences.

The differences in teaching and assessment pracevell
as in the institutional culture [10] can justifyettvariances
identified in each strategic area of UniversityLabon. In the
last academic year, a close relationship with nufsthe
institutions direction boards, made possible toirgefand
implement different dissemination actions in eawdtifute and
faculty for promoting the involvement in the e-leiag
program, mostly for stimulating the adoption of LM8r
teaching purposes and for planning b/e-learningssmuEven
though, the results evidences that more contexisen
initiatives need to be designed. By nature, soniensfic
areas can be more open to ICT- integration whiteotan be
more resistant. However, an organization prograch s the
e-learning program of University of Lisbon does m@ih to

ine thcontribute to intensify those differences but ratfoeattenuate

them and promote a coherent and equitable movemient
innovation and updating on teaching and learnirgtices.

The same principle of equity is required to be used
regarding faculty members. Despite the fact thato 3¢ the
faculties have already used UL’ Moodle platfornie tnajor
part of the professors have not yet access to miten
management system. Considering the current dataction
plan must be developed to take advantage of facudtymbers’
positive attitudes regarding innovation (includithge relative
advantage, compatibility, and simplicity attributes LMS)
and interpersonal communication channels (collegial
communication), to diffuse instructional technoldgy. In that
process, innovation and early adopters can bevedoITheir
proximity with other faculties, their revolutionawsion, their
willing to take risks, their individually self-suéfiency, and
ability to communicate horizontally must be usedr fo
dissemination process. [5].

As Rogers’ theory suggest most of the facultiesren in
the decision stage, still analyzing the cost antebes of this
online environments, perhaps some are alreadyeimdoption
stage, exploring the best course of action to tédaopt,
actively reject or passively reject) [4]. New efforare now
needed to be made in order to promote the transdfothis
innovation from a cognitive level to a behaviordev
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In that process, staff training assumes a relexalet [11].
Staff development initiatives, specifically
workshops, where (i) ICT-for-teaching related cotepees
are stimulated and (ii) online learning environnsergnd

hands-o

[7] RYAN, Steve; SCOTT, Bernard; FREEMAN, Howard RATETL,
Daxa; (2000). The Virtual University: The Interraetd Resource-Based
Learning. London: Sterling.

[8] SALMON, Gilly; (2000). E-Moderating: the key tteaching and
learning online. London: Sterling.

webtools are explored, can promote great levelcoéptance [10] [9] e-Learning Lab. (2010/2011). E-learning ProgramUL: report

to innovation. In Moodle training sessions the Hilisy and
observability can be increased, the level of comiple
reduced. Because e-learning program’ staff devedopm
initiatives does not focus only on technical prigficy but also
promote the pedagogical-oriented skills and comdaeulties
beliefs, attitudes and maotivation, higher levetompatibility
and great perception of related advantage can akso
expected.

E-learning Program is an explicitly assumed orgational
strategy for innovation. It is an initiative thatmes to take
advantage of new technologies for (i) updating hear
practices, (ii) promoting organizational moderniaat (iii) to
ensure competitive advantage and internationatimaths an
innovation-diffusion process the
technologies in higher education institutions ist na
progressively successful and linear process. Irtimva
diffusion process requires time to be accepteddjacted) but
mostly to gain stability and to be widespread
organization.

Time tends, therefore, to assume a critical roleerwh
developing technology integration process in edonat
contexts. Research has pointed out that, regard@ifr
adoption time is a crucial factor. According to el studies,
the use of information and communication technasgin
educational contexts demands, in most cases, aficignt
investment of time and effort [12] [13]. Some authacertify
that ICT-integration process, such as the impleatent of a
virtual learning environment, in educational indiibns takes
between 2/3 to 5 years for a full
establishment of new habits and routines. Innowais only
achieved when it is so naturalized in the orgaropal
practices that it is absorbed and vanishes. Ibissimple, not
even when ICT is only addressed as an enrichingleogent
for conventional face-to-face classes and evenvd® new
learning approaches, such as fully online coursednastake.
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