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Examining University Students' and Academics’
Understandings of ICTsin Higher Education

Abstract — This paper aims to identify university studerisd academics’ perceptions of the
impact of ICT on higher education. The paper seelexplore tertiary students’ and staffs’
understandings about how ICT affect their acaddeadching practice and learning strategies.
The significance of perceived effects of ICT on eleping effective tertiary teaching and
learning becomes vitally important when viewedtia tontext of the situation of Australian
universities where millions of dollars have beeodited to provide access to various types
of ICT facilities. Whether or not there is a positirelationship between student learning and
teaching in the ICT context is an important pedagalg practical and policy issue. A
modified case approach was employed and data welected from tertiary teachers and
students at an Australian university in the firemester of the 2007. Participants from
different academic positions at the university wangted to complete a questionnaire to
present their views on the impact of ICT. This datxe supplemented with a series of in-
depth interviews. The findings point to a disparitgtween teachers’ and students’
understanding of ICT and their respective teaclaing learning practice. Findings from the
study reveal that teachers’ understandings did match with the capacity of ICTs and
therefore did not align with the goals and objezdiwiniversity inputs. While the most of the
students’ views turned out to be more positive esubptive to the use of ICT for learning
than teachers, their expressions seem to be marertam or hesitant concerning their
academic learning processes embedded with IC8. duggested that the findings would be
valuable to promote a better understanding ofamgrtstudents and staff of what specific
issues and challenges are brought about by thgagement with ICT.

Keywords: ICT’s impact, Higher education, Tertidrgaching and Learning

I ntroduction

The report entitled_earning for the Knowledge Society: An educatiod émaining
action plan for the information economgan be seen as an important part of
reforming education policy to support the embeddofgICT (Information and
Communication Technology) in Australia (DCITA, 2002The policy identifies
crucial outcomes that Australia needs in order @getbp its information economy
with the aim of maintaining education as one of théon’s main economic drivers.
Key outcomes relate to:

1) People,

2) Infrastructure,

3) Online Content,

4)  Applications and services,

5) Policy and organisational framework,
6) Regulatory framework (DCITA, 2002).

All of these outcomes were supported by the MinigkeCouncil on Education,
Employment, Training and Youth Affairs (MCEETYA, dh) for achieving the
Ministers’ vision of:

1) creating an innovative society,
2) ensuring that all learners achieve their potential,
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3) improving quality and raising standards,
4) achieving efficiencies through sharing, and,
5) capitalising on the internationalisation of eduaati

The application of ICT in education should not emg other teaching or learning
methods. The use of ICT should foster a paradigif fgin the provision of quality
education within the higher education sector. ladvisable that higher education
examine this paradigm shift more closely and paldic attention must be paid to
ensure that graduates who leave university haveesstully participated in an
information and communication environment. Therefan order to develop such
capacities, it is essential that higher educatmstitutions themselves explore ways to
prepare authentically the students with the necgssklls and to ensure that the
students who have graduated will be competitiveattve and critical thinkers. If this
does not occur, higher education institutions woldd failing to deliver teaching
which is student-oriented, collaborative, critieald higher ordered in thinking.

The main objectives of this study were to identifg¢ perceptions of ICT’s impact on
higher education among tertiary teachers and stagdand to explore the issues that
have emerged from the implementation of ICT in kigleducation institutions,
particularly in the University of Tasmania. Res&aguiestions for guiding this study
were identified as: what factors do teachers andestts perceive can influence the
effectiveness of ICT integration in tertiary teaxhiand learning practice, and how do
the different perceptions of teachers and studeniST affect their teaching practice
and learning strategies. As this study investigateavs about ICT usage in the
University of Tasmania, participants from differeatademic positions at the
university were invited to complete a questionnainel participate in informal face-
to-face interviews to present their views on th@awt of ICT in higher education. It
is important to understand factors that enableonistrain academics in the effective
use of ICT in their teaching practice. Therefore,the light of above mentioned
arguments a better understanding of ICT use istmiost significance to the both
university staff and students in terms of effecteriary teaching and learning.

A Brief Review of the Relevant Literature

Recent studies have considered the impact of Idiigher education in terms of the
benefits for tertiary learners; for example, Oliaerd Goerke (2007) investigated the
use of mobile learning (m-learning) at Curtin Unisigy of Technology in Western
Australia. They suggested that

emerging technologies owned and used by students,irecorporated wisely
into university curricula, can go some way towaedbancing high quality, face
to face learning experiences, where articulatedmedge is constructed and
student achievement of intellectually challengingcomes is effected (p. 12).

Another recent study conducted at the Universitilefbourne (Kennedy et al., 2006)
found evidence of a significant positive associatietween effective use of ICT and
success in tertiary studies. The researchers epdinat many students endorsed the
use of a number of technologies and technologyebtsas in their university studies.
For example, mobile phones were identified as omethe widely accessed
technologies; therefore, in higher education, ampartant aspect of the shift in
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technological processes has been to the adoptid@Toffor learning and teaching.

Tertiary teachers should model the operation obwative ICTs, such as students’
mobile devices, in their courses so that teacheosvkhow to challenge and change
their teaching practice. Pelliccione (2001), inase study at Curtin University of

Technology reported that university teachers hagga commitment to the adoption

of ICT for teaching and learning. The data in tetedy also suggested that the
adoption of ICT in teaching and learning would benpoted by greater support of the
change at the management level of the university.

A large portion of the literature has been devdtethe issues of what factors have
been shown to influence the different perceptidnsfiectiveness of ICT integration.
It must be asked what can be learnt from thesaestabout the relationship between
different perceptions and teaching and learningabelr in terms of effective ICT
use?

The issue of students’ ICT uptake is of crucial ampance, for it has been argued that
use of ICT during learning practice will lead tongoetent and confident use in their
learning, while lack of it will mean that studemigl make little use of ICT (Stiggins,
1999). Universities and other tertiary educatiostitntions have indicated that ICT
has a generally positive effect on the qualityedHching and learning, although few
have been able to offer detailed evidence. Althanginy student satisfaction surveys
have been conducted on the use of ICTs, it is wtillear whether or not students
fully perceive their potential and use them effesly (Noss & Pachler, 1999). It
should be determined whether refraining from thsie is simply through ignorance
or some other underlying concern, and how this rbay addressed. Without
investigation, it is difficult for universities tknow if they are meeting the needs of
students effectively (OECD, 2005). Galanouli et §001) reported that students
perceived three main barriers to their perceptafl€T use during learning practice:
teachers’ attitudes, lack of resources and lackinoé. Although lack of appropriate
equipment was considered an important factor whtesits were unable to use ICT
in their learning, it was also clear that teachegptake of ICTs and attitudes towards
ICTs’ use played the most crucial role in the ssscer failure of their teaching and
learning. Many other researchePeigrum, 2001; Preston, Cox & Cox, 2000; Snoeyink &
Ertmer, 2001; Yuen & Ma, 2002) addition to carrying out their own literature/i@vs
undertook studies to obtain primary evidence ofttaeiers to teachers’ perception of
ICT use.

The teachers’ main concern was their students’ exoad success, but lack of
evidence and the imposition of ICT usage are pyiiressure on teachers which, in
turn, will lead to building-up more stress and stamnce (Hope, 1996; Schrum, 2000).
Teachers who are already fearful of the technoleijypecome more reluctant when
the use of the technology is imposed on them. CRi®opha’s (2005) comments
about imposing on teachers with unclear instrustiand directions in implementing
ICT and the lack of professional development arpartant findings in determining
the possible issues of the teachers’ resistancearttsv the technological
implementation. Caverly and MacDonald (2004) shaiedlar views in that they said
there is little focus given to develop positiveqeptions for professional development
in technology (p. 38). It is likely this will forceachers to create their own standards
and understandings which may not produce a saisfacesult.
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There has been some optimism amongst teachers smaraa that a thorough
understanding of effective ICT use would enhanceéivabon to use ICT with their

students. If this goal is to be realised, the sttslalso will be equipped with a variety
of ICT skills in order to be meaningfully and mattionally engaged in their learning.

Methodology: A Modified Case Study

Case study is a common qualitative research appr&@ons (2000) stated that “Case
study is used to gain in-depth understanding replgth meaning for the subject,
focusing on process rather than outcome, on disgokegher than confirmation”
(Burns, 2000, p. 460). In order to get an ‘in-dépthderstanding of the situation
being studied, the boundary and target populatiaulsl be clearly defined. In this
research study, the bounded system was limitechéo University of Tasmania,
Launceston campus, and the target populations theracademic staff members, and
some of the domestic and international studentheatUniversity of Tasmania. This
research was conducted by an individual researa@hey therefore, it was limited in
time and funds. Interviews were frequently usethia case study as a method of data
gathering and questionnaires were used in conmmctwith interview. By
implementing a modified case study such as thetbaewas demonstrated in this
research, some insights for university teachinglaaching were provided so that the
objectives of this study were able to be achieved.

Sample

In this study, 90 participants were recruited froamrent students who were studying
at the University of Tasmania (Launceston). AnotBerparticipants were selected
from academic staff members at the University ofrfiania (Launceston). The
number of selected participants from the sampteganised as shown in the Table 1-
1 below.

Table 1-1:Number of Respondents (staff and students) Chom@nOifferent Faculties

Faculty/School Academic staff . Students _
Q1 Interview Q2 Interview

ELC 5 2 10 2
Education

Domestic 15 2 20 2

International 2 20 2
Computing

Domestic 10 2 20 2

International 2 20 2

Note: Q/- Questionnaire for Academic Staff; 2QQuestionnaire for Students; ELC- English Laage Centre

In this study, data were generated using a quesiosn survey. Burns (2000) stated
that questionnaire survey, “... is the most commambed descriptive method in

educational research, and gathers data at a gartipaint in time” (p. 566). This

study used a questionnaire survey as a means trajendescriptive data (Burns,
2000, p. 566). This study employed a cross-sedtisnavey, to ensure that the
required data could be collected within the alledaime and budget. In order for the
results of the study to be presented at the highest of confidence, the data needed
to be gathered effectively. This led to the decidim use multi-method, multi-person
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and multi-site approaches in order to triangulagedata (Burns, 2000, p. 419).

Data Gathering, Analysis and Results

As part of the study, 90 students and 30 staff neemlwere asked to complete a
guestionnaire to explore their perceptions of ICingacts on learning and teaching
and the experiences of the ICT use they have imineersity. This samplen(= 120)

IS not representative of the overall populationstfdents and staff members who
studied and worked in one university in Australiayt it is broad enough to give
valuable insights into a range of user perceptions.

The data which were gathered via the questiontaiagldress the Research Questions
concerning the perceptions of ICTs’ impact are gmé=sd in Table 1-2. These data
describe the participants’ perceptions of ICT sl detail respondents’ views about
whether or not ICTs’ impact on enabling or consiirag their teaching and learning.
A 5 point Likert scale was utilised to determine tespondents’ rankings.

The following nine items shown in Table 1-2 are utmost significance to this
research study, in that they present the highd#&treinces between students’ and
staffs’ views and are related to the major issnsrient in the research questions

Table 1-2:Students’ and Teachers’ Perceptions of ICTs’ Inipac

Mean Score
Perceptions of ICTs’ impacts Students Staff All

(n=90) (n=30) (n=120)
Improve the quality of education 4.67 3.36 3.71
Transform the learning environment into one that is 3.25 3.91 3.95
learner-centred
Increases students’ motivation and engagement 3.70  4.09 3.90
Increases collaboration and cooperation among stede  3.92 3.45 3.67
Increases positive effects on interaction 3.33 3.09 3.29
Changes the nature of student-teacher relationship 3.33 3.45 3.43
Improves higher-order thinking 3.10 2.36 2.67
Improves critical thinking/learning 3.17 2.55 2.76
Improves problem-based learning 3.00 2.81 2.90

The data in Table 1-2 indicated that the vast nigjof students had a positive view
about ICTs’ ability to enable or enhance the delivaf quality education. However,
staff respondents had the lower level of agreenoenthis item. All respondents
agreed that ICT-based learning was more learndrezethan the traditional approach.
All respondents reported that ICTs use greatly dounied to student motivation for
learning and promoting engagement in their learn8tgff members’ responses were
even stronger in their support of this item.

All respondents strongly believed that ICTs faatts collaboration and cooperation
between students. There was extensive acceptanmegatine respondents that ICTs
can encourage effective interaction between teaclard students. Both staff
members and students commonly accepted that tgidreal relationship between

students and teachers were altered by the uselsfirCteaching and learning practice.
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There were substantial differences of opinion aldutther using ICTs was likely to
lead to higher-order thinking. Staff expressed viev that when students studied
with the use of ICTs, they were limited to the extthey could develop higher-order
skills; whereas, student respondents commonly dgréid this statement. Moreover,
staff members did not accept that the use of IC&s an effective way of enhancing
students’ critical thinking skills. The responsesthe last item in the Table 1-2
indicate that all respondents disagreed about A IET environment that can
effectively support distributed Problem-based leagnstudents. The Staff Mean
Score signified the lowest level of agreement; wher students were neutral about
this proposition.

The qualitative data collected from the open-engeeéstions, detailing respondents'
personal views on perspectives, were sorted, cadegtpreted, then presented and
described in Table 1-3. Most students and stafiaedents stated that if ICTs are
difficult to access, or some hardware/software |@mis are encountered, or web
access is slow, it was not practical for them ttegrate ICT use into their

teaching/learning practice; or, the effort they muwesxpend to ensure ICT

implementation was not reasonable. The second $tigheking item for respondents
was professional development in ICT use. All stusleand staff members believed
that using ICTs should be based on insights inpeets of professional development
rather than the ability of perform basic functio$e staff commented that they
would not benefit without particular ICT traininguch as for lesson preparation.
Students stated that lack of training was a batodetheir use of ICT in learning.

Students reasoned that specific ICT training wdoddhelpful for their learning.

Table 1-3:Responses to the open-ended questions: improvéonentrrent ICT implementation in
teaching and learning

Categories (in rank order) Students Staff All
(n=190) (n=130) (n=120)
Improving ICTs’ infrastructure 47 10 57
Providing Professional Development 14 24 38
Ensuring Technical assistance and support 12 13 25
Raising credibility of the ICTs’ impacts 3 7 10

The responses to the open-ended questions alscaiedi that students and staff
respondents thought that technical assistance wubg was of great importance to
the promotion of their teaching and learning whk tse of ICTs. For example, staff
members reported that they lacked confidence #wtnical assistance and support
would be available when they needed it. One studean wrote, “Every time | have
gone to the help desk, no one is ever there”. Toererespondents considered these
to be obstacles, and, in turn, impacted on theitivaton, as well as reducing their
confidence when using ICT.

Discussion

The discussion is based on the questionnaire ssirdeg subsequent interviews with
staff members and students in this study. For Hr&gpants, the issues to emerge in
relation to factors that enable or constrain sttglegachers integrating ICTs into their
teaching/learning practice revolve around thedii@re focusing on the significance of
ICTs in teaching/learning, factors that relatehte éffectiveness of ICTS’ integration,
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as well as an understanding of different perceptiaffecting teaching/learning
practice.
= Different perceptions of ICTs’ impact on teachimgldearning

It is interesting to note that staff respondent®ad less than students on the impacts
of ICTs. Of particular note are the last three #efthigher-order thinking, critical
thinking and problem-based learning), where thal thtean Score for students were
significant higher than staff.

= Different Perceptions of Self-directed Learning

Table 1-2 indicated that staff respondents hadghen Mean Score on the item
‘Transform the learning environment into one ttgaleiarner-centred.” However, staff
members above the age of 35, who reported the s$tiglggeement of ICTs’ impacts
on improving the quality of education, showed thwdst adherence to the traditional
teaching paradigm. The opposite case was truénéostudents (mainly from ELC) of
age 17-23 years, who showed the lowest agreemethdosuggestion that it moved
learner-centred in an ICT learning environment.

This means that those students just entering thearte institution had a more
negative view towards a more learner-centred enment with the use of ICT for
higher academic learning than students who arevayéars older and have already
experienced some years of academic learning atnhesrsity. While in line with
results in Table 1-2, students in the Schools afdatlon and Computing have greater
preference for learning with the aid of ICTs andiéhagreater agreement for the
proposition that ‘ICT can transform the learningyiemnment into one that is learner-
centred’ than students in ELC.

In support of strong relationships between terti@grning experiences and ICTS’
impact on student-centred learning, Oliver (20@®ssed that ICTs have impacted on
educational practice in higher education, and htnee capacity to promote and
encourage the transformation of education fromrg @acher directed enterprise to
one which supports more student-centred models,thmatt the impact will grow
considerably in years to come. He also arguedthtigatse of ICT in higher education
settings can act to support various aspects of ladge construction and as more and
more students employ ICTs in their learning proessthe more pronounced the
impact of this will become.

The large majority of the staff interviewed deseditheir teaching as being student-
centred with the use of ICTs; that is, they prodidgportunities for their students
actively to search for the ways of learning, makeices about their own learning
methods, and self-evaluate learning progress. # i@gpondent also suggested that,
“I hope to be more of a problem solver, someone there se ¢am needed, and my
students are more self-directed learne(®4, STA, 5, 04/5).

The data also showed that teacher beliefs about imng ICTs will impact on
teaching and learning will vary greatly accordirg students’ learning outcomes.
Some staff members felt comfortable in moving avileyn a traditional teacher-
centred teaching method to a more integrated approsing ICT. For example, one
staff respondent noted thaflfe students respond to ICT, they are more motivated
than [with just] teacher-centred teachinghich is really good (M2, STA, 3, 02/5).
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Staff recognised that ICTs enabled them to acheslesational goals that focused on
learning. A few staff took this a step further tmghasise not specific content goals
but students’ attainment of independent learniniissidlthough some staff members
mentioned they enjoyed using ICTs in their teactpnactice, the majority of them
suggested that the primary reason for using ICleda@ to how student learning was
enhanced. A staff respondent, however, was paatigulconcerned for his lower
achieving studentsi feel that the ICT is designed fiit in with the intermediate or
advanced ICT level students and still disadvantagesimber of beginner students”
(M4, STA, 5, 04/5)He also believed that the use of ICTs made teadmglearning
more effective, motivating students to engage abtivn the learning process. As
another staff commentedCTs provide evidence of students’ learning to gegaith
the task in a more active thinker of knowledge tpassive rolé (M2, STA, 3, 02/5).

These data are consistent with the work of a nundberesearchers in different
contexts (see, for example, Cox, Preston & Cox91%®Igrum, 2001). The analysis
of previous literature about motivation and attésadhas shown that a range of factors
can contribute to teachers' motivation to use [OTese include their attitudes to ICT,
their beliefs in the value of ICT for teaching dedrning and most importantly, their
perceptions of whether or not they can use it tledves and use it effectively in their
teaching. Motivational factors include making ctassn teaching more interesting
and more fun and contributing to students’ learrfidgx, Preston & Cox, 1999).

= Different Perceptions of Collaboration and Coopévat

Collaboration and good relationships also weretedldo a positive perception of
using ICT and it had an impact on how effectivebffsand students used ICT in their
teaching and learning practice. According to therditure (for example, Eklund &
Kwan, 2000), teachers should consider using inftionaechnology in collaborative
ways in their classroom with increased confiderteits ability to facilitate the
attainment of educational outcomes. In other wopdsductive relationships among
teachers and students engaged in sharing of idedspeactices enhanced their
confidence in and attitude towards the ICT.

The survey data (Table 1-2) indicated that all oesients agreed that ICT facilitated
collaboration and cooperation between studentdedtis who held a view that ICT
could ‘transform the learning environment into dhat is learner-centred’ also held
the view that ICT would ‘increase collaboration awbperation among them’. This
suggests that students perceived learning withd€@& collaborative learning activity
and had a positive attitude towards learning ukigy

It was noted in the literature there has beenangtirend towards community-based
learning, and these are the principles situatétieavalue of ‘community of practice’
(Markel, 2001; Wenger, 1996The data showed that students feel that when they
practise using ICT with their colleagues they assoagiated with their community
members as partners in a common endeavour, anch#éiweythe opportunity to share
their knowledge and develop relationships with camity members. One student
respondent stated,."sometimes | learned though self-teaching, but 8ores I like

to practise on computers with my colleagues (M1, STU, 1, 07/5). Staff also
reported that they relied on E-mail to interacthwniibeir colleagues and even some
staff also required tools for synchronous collabora for example, YWe use the
network to interact with other colleagues in Hobaanhd Burnie via video
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conferenciny (M3, STA, 4, 02/5). The data indicated that leagninsing ICT
encouraged and facilitated students’ relationshigheir ‘community’ members. This
fits with Wenger's (1996) assertion that learnens larought together through their
mutual engagement in situated activities. Thisifigdalso is consistent with the belief
that the development of a sense of community hasrbe increasingly important in
the context of the higher education system (Bidakf& Wright, 2003). The higher
education system is generally decentralised asvithehl faculty often played a
leading role in responsibility for their own teaofiand delivering curriculum to
students. The awareness of the contribution to 'I@fgacts is therefore significant
as adoption of ICTs may imply that it leads to moo#laborative ways of teaching
and learning. Students and staff members would anyntases have to collaborate
with a whole range of new students and staff, aghcourse developers, consulting
managers, and so on.

= Different Perceptions of Higher-order Thinking a@dtical Thinking

Higher-order thinking and critical thinking are thessence of tertiary learning,
especially at a time when ICTs are working as a rawte to approach information
and a significant tool in the process of tertiagyeation. The literature review argued
that ‘higher-order thinking’ and ‘critical thinkingvere important aspect of ICTs’
impacts on tertiary education. For example, De dapd & Radloff (2000) stated that
“university students, to be effective learners,chée have a well developed set of
cognitive learning strategies. The cognitive appho#s recognised as playing an
important part in effective university study” (p7/@). The cognitive approach is used
to study the output of people’s concept formatiomcpsses. This approach provided a
means for analysing concepts and procedures ohitgarand gave rise to new
approaches to pedagogy. Recently, the main cognépproaches to learning have
been focused on constructivism and higher-ordexkihg, in which understanding is
gained through an active process of creating hygseath and building new forms of
understanding through activity. Newman (2004) padnbut that recent developments
in cognitive research suggested that learning istreffective when there is (1) active
engagement, (2) participation in groups, (3) frequeteraction and feedback, and (4)
connections to real-world contexts (Newman, 200£)p Therefore, in order for the
students to learn constructively, Merriam and QCaffa (1999) argued that the
teaching must provide:

... experiences that induce cognitive conflict anddeeencourage
learners to develop new knowledge schemes thdiedter adapted
to experience. Practical activities supported byupgrdiscussions
form the core of such pedagogical practices (p).262

An analysis of the survey results in Table 1-2 ade® respondents’ perceptions about
the impacts of ICTs on the improvement of cognitivigher-order thinking and
critical thinking competency, indicating that thevere substantial differences in the
opinions about whether using ICTs is likely to stlate higher-order thinking. The
Mean Score from the students was in the neutrajesrawhich means they were
ambivalent about this item. However, it was abov@03indicating that they were
inclined to accept more easily the proposition thtz impact of ICTs on the
improvement of higher-order thinking. The Mean ®cfirom the staff was in the
range of disagreement, which means the staff wene mpessimistic about the likely
impact of ICTs on improving students’ higher-ordeinking. The main reason the
interviewed staff held for their attitude was thlaty believed that the use of ICTs
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would limit the extent to which higher-order thingi was developed. When asked if
they thought the ICT helped improve their studentglerstanding of various subjects,
one staff member responded thaMot really. It depends on the person not the

computers (F1, STA, 1, 01/5). Another staff member stated:
The information and materials found on line mighdlph the
students ‘too much’ in the process of learning amproaching
answers, and were very likely to reduce—not inaeathe
chances for them to achieve even low-level thinfonghemselves,
let alone higher-order thinkingM3, STA, 4, 02/5).

A student respondent reported:

I've had that difficulty of finding information dnk, you know
sometimes the information | found are not approgriand even
not correct, and | found it not usef{M4, STU, 4, 08/5).

Comments from the student and staff respondentsated! that the seemingly useful
information and materials online were sometime®iirect, which would inevitably
mislead the students in their understanding andl teaconfusion in drawing a sound
and reasonable opinion or conclusion. Compared ithviews of the staff, the
student respondents seemed less negative aboumniect of ICTs, though the
research data are not strong either way. The stsidetfean Score was 0.74 points
higher than that of the staff, indicating that #tedents had slightly less hesitation in
accepting the proposition. The specific nuanceBl@n Score implies that students
do not appear to have more positive comments o inizacts of ICT had on their
cognitive outcomes of learning though they hadhslygmore positive inclinations.
Interview responses indicated that one possibleoreavas that the students were not
guided well in using ICTs to learn and understaedying them unaware of the
potential impacts and effects of the tool. For eglmna student commented on the
lack of clear guidance on using WebCT.

| found out from another student...| was scared ahwming it at

first but | got hooked by the fact that you cowdd gp a discussion
board inviting comments on the lecture...We weretdefind out

about it by ourselves. We weren't given sessionig @3, STU, 3,

08/5).

A similar conclusion can be drawn from the datatreg to critical thinking. Here, the
staff has a less positive view on the impact of 4@h the realization of critical
thinking, while the students were more positive.

Comparing the Mean Score data of the higher-otdaking and critical thinking, we
can find that the Mean Scores of critical thinkiingm the students and staff were
0.07 and 0.19 points higher than those of highdeiothinking respectively. This
suggests that both the students and staff were agyed about the positive impacts
of ICTs on improving critical thinking than on highorder thinking.

As mentioned previously, there were some shareatrirdtion and experiences based
on the ‘community of practice’ concept within thentext of ICT learning (e.g.,
WebCT), and interaction, collaboration and coopenathave been reported by
respondents in their learning, however, there wasriticism. Teaching and learning
based on higher-order thinking and critical thirgkimere rare. Laurillard (2000) noted
that the use of ICT goes beyond her original cosatesnal framework model
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(Laurillard, 1993) and the straightforward narratidiscourse of traditional lectures
and books. In traditional teaching approaches,fohmalization and questioning of
concepts is often deferred to seminars or tutobglecturers. Lecturers are supposed
to raise some questions or bring out some issuas dfe not simply those non-
meaningful ‘rote’ examples, but some heuristic argpirational ones which can help
the students achieve the status of higher-ordakiting and critical thinking. Tertiary
education requires students to acquire competenaeademic discourse in order to
express their understanding as learning outcomes.

With the rapid development of IT technology, ICTave become indispensable
ingredients in the process of teaching and learmirigrtiary education (Oliver, 2002).
ICT allows students not only to question ideas tanceflect and adapt in the light of
theory, but it also allows the students to quesaiarongst themselves and to offer
support and criticism to each other outside thi@nfce of the lecturer.

However, the survey data seems to show that stsideave stepped, mostly

unconsciously and unexpectedly, into a somewhdfused area where they conflate
the two concepts in using ICTs: first, ‘tool to rganize’ and second, ‘tool to

improve’. The data indicated that for most of timeet students were using ICT as the
tool to just finish their tasks by reorganizing thaious materials and information

searched and found through the IT platform; rathan distilling and extracting the

information on the Net and then forming their owsintons and conclusions. It is in

this latter process that higher-order thinking antical thinking are achieved and the
thinking skills and levels of the students are ioyad.

The data suggested students did not enter strangdyhigher-order thinking and
critical thinking processes, but continued to diletarge part of their communication
to the lecturing staff, largely ignoring the opponity to be motivated to develop their
own thinking and knowledge. This is in direct cawliction to the suggestion in the
literature where the ICTs are successful in the enty a personal construct of
knowledge (Newhouse, Trinidad & Clarkson, 2002)isTihconsistency of the results
in some instances is most likely due to the sangite, differences in sample
selection and/or group of participants.

Therefore, to sum up this discussion, the data fitmartwo groups indicated that ICTs,
as a tool in the process of learning and teacluag,be both useful, and useless. It can
do good, or rather no harm, to the students’ tgrteducation. The point is that
whether students can realize and acknowledge tpertance and optimistic impacts
in the first place, and then use them to supparthilyher order skills within subjects
and to support critical learning, improving thewrmand the school’s performance.

Conclusions

Australian tertiary education currently through mardespread adoption of ICT is in
the process of providing the means for studentsséaffito support their teaching and
learning. However, based on the data from thisystsdme of the students and staff
perceptions do not correspond with the existirgrditure. Whilst a variety of positive
ICTs’ effects can be found, there is a gap in ustd@ding the potential role of ICT’s
impacts on tertiary education setting$is study concluded that all participants in
university education need to be alerted to the walege of ICT features and the
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considerable potential of ICT technologies for iteyt teaching and learning.
Therefore, better understanding of the changesntiigiit be implemented to achieve
the goal of ICT maximisation has the capacity todfg¢ academic staff in tertiary
institutions as well as their students. In sucheamironment both will develop their
learning and gain effective support from the insiton.
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