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ABSTRACT

The perceptions of university students with respect to the value of electronic delivery of various aspects of education

were'explored. There were sbme variations between student groups in reported usefulness and usability of the available

technologies, in the values ascribed to various benefits and costs associated with use oftechnology, and in the values of
the comrioniy cited benefits of flexibility in study time, place and method. Overall, students indicated only neutral liking

for leaming online, but a relatively high value for online educational delivery; provision of resources was the most highly

valued feature, students *"r" -ort concemed about loss of value due to reduced interaction with instructors and fellow

students.
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1. INTRODUCTION

Universities are using online programs and support mechanisms both for student flexibility, and to achieve

efficiency and prodGivity g;ins (Scheines et al 2005). This changes the relationship between student and

institution, and raises qu"itionr about whether there is any impact on the value that the student perceives in

the relationship.
Service vaiue has been the focus of considerable recent research, but little empirical work has explored

the meaning and implications for service value of increased e-service in education. An early study by Shaw

and Marlow (1999) suggested that students "were uncomfortable with computers' were unhappy about the

lack of personal contaci and would prefer to learn in a more traditional mode". Shaw and Marlow found very

little diiference in attitude based on gender, but they did note that "there was a tendency for more advanced

cohorts to feel less content with the delivery of the course content in the online environment. The first year

students had a more positive perception of the ICT system". There have, however, been a number of studies

that have attempted to estabiish what factors contribute to "successful" e-learning projects (for example,

Smith (2005) and the review by Fetaji (2007)). There has also been some discussion of strategies that might

be used to overcome the most commonly perceived problem - that of lack of engagement of students with the

e-learning medium; for instance the Horizon project (2007) predicts that in the near term the focus will be on

technologies that concentrate on user-created content and social networking, such as wikis and various styles

of blog, Tollowed by increasing use of mobile phones and virtual worlds. Later again, the Horizon project

s,.rggeJtt that increased use will be made of massively multiplayer educational gaming.
-Thi. 

pup". reports on an ongoing project that is investigating the implications of technology usage for

service aetivery in tertiary education. Previously, Bruffet al (2006) used a brief online open-ended survey to

seek students' views on the future of bricks-and-mortar universities, given increasing technology use.

Content analysis produced eight key themes related to the trade-offbetween online and face-to-face teaching.

Of particulai interest were the themes concerned with the inherent value of technology to students. These

p.ouid"a the impetus for the work reported here. The current study investigated students' attributions and

priorities with respect to the value of increased technology use in tertiary education, and tested differences

tased on studenf sub-groups and backgrounds. Its specific objectives were to address the following

questions:
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l. What is the current attitude of students with regard to technology use?

2. To what degree do students agree that they benefit from various outcomes oftechnology use?

3. Why are these benefits valued?
4. Do the answers to these questions vary depending on the attitudes and demographics of the

students?

2. METHODOLOGY

This phase ofthe study began by using a qualitative method (focus groups) to explore the experiences ofa
small but representative group of students. Then, based on these findings, a quantitative method (a survey)

was used to explore the issues in more depth with alatger population sample'

2.1 Focus Groups

First, two focus groups were held with students from business-related disciplines. The questions put to the

focus groups were intended to confirm and possibly expand the range of technology value related issues

raised by students in the previous qualitative study regarding the future of bricks-and-mortar universities.

(Bruffet al 2006).
Focus group findings were used to further develop the themes which had emerged from the authors' prior

study. These themes were then used to develop survey questions, probing how and why specific technologies

added or reduced value in the experiences ofstudents. The survey also collected student demographic data.

2.2 The Survey Population

Participants were recruited towards the end of 2006 fiom different sub-groups:

l. Students at various public locations on the Callaghan and Ourimbah campuses of the University of
Newcastle, Australia.

2. Four on-campus undergraduate and two on-campus postgraduate classes, with no affiliation with the

researchers. However, the available classes were all within the Faculty of Business and Law, leading

to a large number of these students in the final sample.

Participation was completely voluntary. All respondents completed a paper-based survey.

2.3 The Sample

The sample consisted of 277 students, 42%o male and 58% female. Of the respondents, 85%o were in the age

range 18-24, and ll.TYowere aged between 25 and 34. Respondents were fairly evenly spread over 4 years of
undergraduate study (14.9o/o year l, 22.7o/oyear 2,36.40/oyear 3, and25.3o/o year 4); only 2 postgraduate

students responded. Most of the students (90.3yo) were studying primarily within the Business and Law

Faculty; 7.8o/owere from the Faculty of Science and IT. The majority of respondents (83.7%) were studying

at the University of Newcastle's main campus at Callaghan, while 8.7Yo were studying at the smaller

Ourimbah campus which is situated about 100km to the south. Only 1.9Yo of students indicated that they

were studying part online, and a further 0.8%o were studying fully online. The University of Newcastle

attracts many students from outside the major metropolitan areas in addition to local Newcastle students, so

while 60.1% of students had spent most of their lives in the Newcastle area, quite a large part of the sample

(30.6%) had spent most of their lives in other country areas of the state of New South Wales, Australia. Most

of the students had good access at home to computing facilities with almost 83% rating them as adequate or

highly adequate.

2.4The Suruey Structure

The survey first established the extent ofuse ofvarious technologies by the sample group, and how they felt
about using technology and learning online. lt then explored the degree to which the various benefits ofthe
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technologies were valued, and why. Next, it probed the extent to which students reported they were making a

range of-sacrifices when they used an online leaming option. It then examined students' overall perception of
the value of online services. ltems were developed from the literature (Agarwal & Prasad 1999), the authors'

previous study, and the focus groups. Each scale item employed a 7-point Likert scale. The final section of
ih" tu*"y collected student demographic data (gender, age range, year of study, faculty, mode of study,

primary area of residence, and quality of home computing).

3. RESULTS AND DISCUSSION

This section commences by describing students' general attitudes towards technology, students' use, and

perception of the usefulness, of specific technologies, and then the results of their perceptions of benefits,

costs, and overall value are reported and discussed.

3.1 Attitudes Toward Technolory

Students were very positive in their attitudes to using technolory, despite having a considerably lower level

of interest in it and, in many cases, a less than trouble free experience in using it (Error! Reference source

not found.). lnformation technology has clearly passed into the realm of being another tool for almost every

student to use, and is no longer seen as the province ofnerds.

* Based on a scale from l, strongly disagree to 7, strongly agree

Students were less positive in their attitude towards communication via technology, in particular with

regard to using email tobuild relationships with instructors, and their overall attitude towards leaming online

was only just better than neutral (Table 2).

* Based on a scale from l, strongly disagreeto 7, strongly agree

3.2 Use and Usefulness of Individual Technologies

Students had made extensive use of the available technology, which included the online learning

environment, Blackboard; online access to many of the resources of the university library, including

textbooks, databases and joumals; email; and Tumitin, an online system that helps students to identiff

sections of written assignments whose original source should be referenced. Table 3 shows students' level of
use, and assessment of the usefulness ol these technologies to support their studies. Blackboard and email

are clearly highly valued by students, and the pattems of value and use are very similar. Online library

facilities were less widely used, but nevertheless were highly valued. Tumitin has been regarded with

suspicion by students; many see it as primarily a tool for use by staff to detect plagiarism, fear they may

accidentally offend, resent being "assumed guilty unless proved innocent by Tumitin", and fear that their

Table l. Attitudes towards technology use

Try to use
technology in

sfirdv

Don't avoid
technology in

oeneral

Have an
interest in

technolr)dv
Don't have trouble with

I rnivarcitv lechndlndv

Mean-

Std. Deviation

5.91

1.08

6.10

1.47

4.95

1.61

4.90

1.50

Table 2. Communicating via technology

I feel just as close to
staff when we

communicate via
email as I do in face-

to-face classes

Technology
enables me to get
prompt responses
to my questions /

nrnhlems

I do not
find email

imoersonal

Using technology
does not take away

my sense of belonging
to the universi$

cnmmunifu

llike
learning
online

Mean*

Std. Deviation
4.O4

't.67

5.09
1.42

4.85
1.51

4.93
1.64

4.54
1.63
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copyright entitlements may be infringed. Extensive education efforts by staff have not been successful in

taylng th"s" fears to rest, and so it is not surprising that so many students were negative about its usefulness.

Further aspects of Tumitin use are reported below.

a scale from 1, no value, to 7, extremely valuable

Because of its importance to academic integrity, and students' responses noted above, we were interested

in further investigation of Tumitin. Table 3 shows that the responses for Tumitin use were dispersed

(standard deviation of 1.60). Investigation of frequencies showed that 30o of students indicated little or no

use of Turnitin while 260/o assigned intermediate use and 44%o considerable or extensive use. The Pearson

bivariate correlation coefficient (.S+, p..OOO; shows that Tumitin usefulness is highly related to Turnitin use,

suggesting that as students develcp siill. itr using the online tool, they appreciate its usefulness more. Use of
furnitin is mandatory, so students are using it because they have to, not necessarily because they find it

useful. We further investigated Turnitin usefulness using oneway analyses of variance, with the usefulness of
Turnitin as the dependenivariable and the student demographic variables (gender, age range, year ofstudy,

faculty, mode of study, area of residence, and quality of home computing) in tum as independent, grouping

variables. The results show that students' views on the usefulness of Turnitin vary with year level (F (4'263)
: 6.82, p<.000). The mean value for usefulness was highest for first year students (4.49), lower for second

and third y"ur (:.St and 3.70) and lowest for fourth years (2.69). This general decline in perceived usefulness

of Turnitin with advancing year level is possibly due to students' growing confidence in referencing skills,

but it could also be a residue of bad experiences remembered by more senior students from the early years of
Turnitin adoption by the University. These results suggest it is important to ensure that students are given

adequate training and support in early stages of their study, and the need to implement new technology use

well. There *ur no significant variance in Tumitin usefulness with other demographics.

Oneway analyses of variance with the usefulness of the remaining technologies as the dependent variable

and the student demographic variables in tum as independent, grouping, variables revealed only one further

demographic dependency. Students' views on the usefulness of online library resources varied with gender

FtZ,ht): 436,p<.01a). The mean value for usefulness was highest for female students (6.0) and lower for

mates (S.S). Data on demographics of library use are not available, so it is not clear whether this reflects

different levels of library use between male and female students, or a greater need for remote access on the

part of women.

3.3 Benefits of Technology Use

As stated above, value is determined essentially by cogrritive assessments of benefits versus sacrifices. Thus

we were very interested in establishing these factors. Our focus groups provided guidance and we used four

emergent toiics for funher investigation. Table 4 provides students' responses to these topics' While all four

areas-were scored quite highly by students, there was relatively little difference between the overall scores

(range of 4.81-5.20). Thus il appears, at this point, that technology serves multiple purposes for students'

Being able to say that I have used technology extensively in my program will
make me atfractive to employen.

The University's online teaching services really benefit me in terms of
information provision

5.20

4.91

1.38

1.40

Table 3. Use and value of individual technologies

Used the technology* Found the technology useful

Mean

6.39

5.79

5.26

4.22

Std. Deviation @
6.35

6.09

5.80

3.53

Std. Deviation

(online learning environment) .90

1.38

1.42

1.57

.89

1.28

1.46

1.94

Email

Online Library

Turnitin (a referencing aid)

Table 4. Benehts oftechnology use

Mean* Std. Deviation
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The University's online teaching services (e.g. practice tests, quizzes,

discussion groups) really benefit me in terms of learning support

Generally, using online teaching resources leads to a higher quality education

* Based on a scale from l, strongly disagree to 7, strongly agree

To explore the characteristics ofstudent groups that differed from each other in their degree ofvalue for

each of the above technology benefits, we conducted oneway analyses of variance, with the benefits listed in

Table 4 as dependent ,oariables and each of the demographic variables (gender, age range, year of study,

faculty, mode of study, area of residence, and quality of home computing) as independent, grouping

variables. The only significant effect from the demographics emerged with respect to year of study. It was

significant for each of the four benefits shown in Table 4Error! Reference source not found., demonstrated

by all F values greater than 3.2 and all p values less than .05. For every benefit, the value is highest for

siudents in their first year ofstudy, declining for students in successively higher years and lowest.for students

in their fourth year of study. Further work will be required to establish why this is so; possible reasons

include the effect ofsmalleiclass sizes in later years ofstudy, the greater independence and confidence that

students develop during the course of their studies, or perhaps the increasing expertise of staffin using online

systems resulting in more positive experiences for the newer students compared to the experiences

accumulated over time by the more senior students.

3.4 Why Online is Benelicial

Having established that students value technology because of its contribution to employment, information

provisi-i,on and learning support (Table 4 above), we further investigated some of the commonly proposed

."uron, why that miglrt Uettre case. The mean values for online benefits are shown in Table 5 and indicate a

surprisingly neutralittitude on the part of students; however standard deviations ranging from 1.66 to 1.85

indicate [ighty ai.p".sed responses. To investigate this further, oneway analyses of variance were conducted,

using the U"n"ntr oftechnology use (Table 5) as dependent variables and each ofthe demographic variables

(gender, age range, year ofstudy, faculty, mode ofstudy, area ofresidence, and quality ofhome computing)

in tum as independent variables.
Gender was significant in Item 3 of Table 5 (online enables choice of time of study), where males

reporred a higher mean value (3.9) than females (3.35), F(2,267) -- 3.00 (p<.05), and for Item 4 (online

enables choici in place of study), where males again reported a higher mean value (3.96) than females (3.29),

F(2, 267)4.52 (p<.01). This greater enthusiasm from women than from men for the greater flexibility

enabled by online provision of resources is consistent with the researchers' expectation that women are more

likely than men to be fitting in study around other commitments, and may also be less willing than men to

travel long distances or after dark.
The other demographic factors did not demonstrate a significant difference in any of the dependent

variables. lt is interesting that year ofstudy was not correlated here - perhaps students no longer remember

what life was like without the online services.

4.92

4.81

Table 5. Why online is beneficial

Using the University's online services enables me to choose what sitdy
activity I want to do at a particular time

Using the University's online services gives me more conffol ovet how I
go about my study

Using the University's online services enables me to do my study whenl
want to (or am able to) do it, that is, at the time of my choice

Using the University's online services gives me much more choice about

where lwill do my study activities

Mean* Std. Deviation

1.

2.

3.62

3.53

3.57

3.55

1.73

1.66

1.85

1.834.

* Based on a scale from I, often; to 7, never
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3.5 Sacrifices When Using Online Delivery

Students were asked to assess a number ofpotential sacrifices, as shown in Error! Reference source not

found..

* Based on a scale from l, strongly disagree, to 7, strongly agree

While the average response for "overall sacrifices" (Table 6, Item 7) is mid-range, Items 3, 5 and 6

highlight the responiiveness and social benefits that students perceive they lose, and some difficulties with

-ui.ttuinittg focus on their studies. This agrees with previous studies that suggest a need to foster positive

"ngug"."rit 
with e-leaming and that attempts must be made to reduce the potential sense of isolation. It

stroutO be noted, however, ihat some focus group participants suggested that they feel more confident and

more inclined to contribute to online discussions than they do in face-to-face situations. Additionally, the

overall score for sacrifices (Item 7) indicates a need for caution in introducing new technology, and that we

need to work to ensure that its introduction does not cause real or perceived decreases in the value of our

offerings to students and the community. Oneway analyses of variance, with the sacriltces involved in using

technol,ogies as the dependent variable and the student demographic variables in turn as independent,

grouping, variables, revialed only one demographic dependency. Students' views on whether face-to-face

l-nteractions are quicker and more vibrant varied with faculty of study (F(3,261) : 3.88, p<.010). The mean

value was higheit for students from the Faculty of Science and IT (6.2) and lower for students from the

Faculty of Business and Law (5.1). Reasons for this difference are unclear. Although the number of
respondents from the Faculty of Health was too small for the result to be relied on, it is interesting to note

that their mean response for this item was 4.3, which lends a modicum of additional support for differences

between faculties.

3.6 The Overall Value of Technology

Overall, use ofonline technology is seen as adding considerable value to the university experience (Table 7)'

However, there is considerably less support, and a wide variation in opinion, for the proposition that students

are benefiting financially. Students appear generally to believe that use of online technology reduces the

university's costs, and that some of the 'savings' should be passed on to them.

Table 6. Sacrifices when using online delivery

1. It is difficult to learn how to use the University's online services 2.93

2. Online teaching is lower quality than face-to-face 4'43

3. Face-to-face discussions are quicker and more vibrant than online 5.1 5

4. Online interactions do not help me build professional networks for the future 4.27

5. Online leaming removes the opportunity for social interactions and relationships 4.99

6. Online leaming requires a great deal of self-discipline 5' 1 1

7. Overall, I believe that the sacrifices involved in using the University's online 4.03
services are hi

Mean* Std. Deviation

1.38

1.61

1.60

1.61

1.57

1.61

1.43

Table 7: The overall value oftechnology

Overall the University's online leaming services are very valuable to me

For the price I pay for my education, I think that the online learning services

offered by the University represent a good deal

Mean* Std. Deviation

5.45 l.2l

4.r3 1.7

* Based on a scale from l, strongly disagree to 7, strongly agree
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Table 4 showed that the four aspects of online delivery and service that were investigated in the study

were all quite important to students. A linear regression analysis was carried out to identifu which of them

were the most significant contributors to the overall perception of value. This showed that information

provision is the only significant factor for this cohort. This finding is of some concern. lt may stem from the

iendency of most staff to use online as a distribution/delivery channel rather than taking advantage of the

potential for enhancing leaming support and quality in creative ways that, for instance, foster meaningful

interaction between students, and give opportunities for deeper leaming.

4. CONCLUSIONS

Our students are now taking it for granted that they will use technology in their studies, and see it as serving

some useful functions, ,.r"h * providing marketable skills and enhancing leaming support. They indicated

less support than expected for the convenience factors that are commonly believed to add value for students -
such as the flexibiliry to study when, where, and how the student wishes. Our study highlighted the

responsiveness and social beneirts that students perceive they lose, and some difficulties with maintaining

focus on their studies, when they choose online study options. Students were neutral as to whether they liked

leaming online; but they reported that they value educational technology highly as a vehicle for better

informa=tion provision. Ii wili take work and creativity on the part of technology developers and academic

staffto move beyond mere information provision into the areas where we believe that greater value might lie

- truly interactive, enjoyable, online engagement with instructors, fellow students and with the learning

materials, as well as resources and activities that promote deep learning.

Our results show some variations related to student demographics. For instance, female students report

some higher use and perceived benefits than males, all related to being able to access various resources

remotelf and/or flexibiy. We also noted that more experienced students were less convinced of receiving

benefits from using technology. This was true for a particular technology - our referencing aid, Tumitin, as

well as generally for information provision, leaming support mechanisms, and a possible competitive

advantage in thejob market. More senior students are also more sceptical about use of online resources

leadingio a highir quality of education. A difference between faculties was also noted - Science and IT

studenis felt moie strongly than others that face-to-face interactions were faster and more vibrant than online;

further work would be required to determine the extent that this perception is discipline dependent.

The demographic diffirences, the low reported usefulness of the unpopular technology, Tumitin and the

almost neutrafreiponse to "I like leaming online" indicate that technology should not be seen as a solution to

every problem. Potential new technology should be carefully evaluated in terms of the value it could add to

the student experience, and its introduction should be well supported with both accurate information and user

training.
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