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Abstract

Purpose —Individual differences are critical in determining how indiidual k and behave in
different ways. The purpose of this study is to explore the effect o al differences on users’
perceptions of print and electronic resources in terms of ease sefulness and usage in the
hopes that a better understanding of these effects can h&lp C iversity libraries to meet the
diversified information needs of their users more spe€ific d appropriately so that the

of library information resources can

explored and discussed. Meanwhile, the two-way interaction effect was
nt interaction effects were presented.

uilding on the digital divide, this study examines ease of use, usefulness and

resources’research and practice alike in China.
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1. Introduction

The aim of university libraries is to provide academic information and services for learning,

This study is supported by the National Natural Science Foundation of China (NSFC) [grant number 71373193]
and the National Social Science Foundation of China [grant number 10BTQO018].
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teaching and scientific research. Recently, the proliferation of information resources in both print
and electronic formats has been seen in Chinese university libraries. Print resources represent
traditional information resources, such as print books and print journals. Electronic resource “is a
deceptively simple and generic term that can encompass anything from a PDF of a government
report to an aggregated database” (Skaggs et al., 2006, p.192). Any interactive website, system or
tool that can support users in finding and using electronic information can be regarded as an
electronic resource (Makri et al., 2011). With the development of digital libraries over the last
three decades (Arms, 2012), university libraries can provide their users with the access to a
diversity of electronic resources which usefully complement print collections and have become
important tools for research and study (Gutierrez and Wang, 2001; Noh, 2012). In China, since

improved online document and information services for library users (Yagyand

Previous studies focused on the usage of print and/or electronic
Tenopir et al., 2009; Tenopir and King, 2002) as well as users’ info on retsieval behavior in
the case of both formats (Berg et al., 2010). Groote (2008) sugges
continue to be widely used even after the introduction of ic journals. Dadzie (2005)
investigated the use of electronic resources by studen an@ at’the Ashesi University to

a e

examine the level of use, the type of information acces

at /print journals may

ffectiveness of the library’s
communication tools for information research, and the usage of some internet resources

was very high whereas the use of scholarly databases was quite low, which might attribute to the

inadequate information about the existence library resources. Ibrahim (2004) proved that
e-books, bibliographic databases and e-jou e at a very low level of usage by faculty
members at the United Arab Emirat sity, which might relate to the lack of awareness
about the e-resources provided or the ineffective channels of communication in

se electronic resources and English electronic resources

counterparts to retrieve full-text articles. However, as for the effect of users’ individual differences
especially their experience with print and electronic resources on their perceptions of print and
electronic resources, it has been largely overlooked in the literature.

Individual differences are critical in determining how individuals think and behave in
different ways (Nov and Ye, 2008). In this study, individual differences cover not only basic
characteristics (gender, age, field), but also experience (experience with library print resources,
experience with library electronic resources, which library resources were used first) and two-way
interaction. Building on the digital divide, this study explores the exact nature of users’
perceptions of print and electronic resources in terms of individual differences, which we think
provides a new view for library information resources research and practice alike in China. We



suggest a better understanding of the effect of individual differences on users’ perceptions of print
and electronic resources in terms of ease of use, usefulness and use can help Chinese university
libraries to recognize and meet the diversified information needs of their users more specifically
and appropriately so that the second-level capability divide and third-level outcome divide of
library information resources can be much reduced.

Following this introduction, we review the literature, paying attention to ease of use,
usefulness and usage of print and electronic resources, and then propose the research questions.
We follow these with a description of the research methodology and data collection. Then, we
present the results of the research and a discussion of these results.

2. Literature review

2.1 Digital divide ¢
For the utilization of information resources, there are three levels \/ide (Wei et al.,
2011). The first-level digital divide is the access divide referringfto

ingquality of access to
to the initiative of CALIS.
1S’ to the inequality of the

information resources, which has greatly been reduced in Chi

The second-level digital divide is the capability div

capability to exploit information resources. The third-le ivide is the outcome divide

library resources
use and the amo

been previously reported in the literature. Sathe et al. (2002) examined how patrons used print and

electronic resources differently. The results revealed that faculty preferred print journals over
electronic ones, whereas most residents and fellows preferred electronic journals. Specifically,
ease of access, ease of printing and ease of searching were common reasons for preferring
electronic journals while being easier to read with better graphic quality, easier to browse and
easier to access were the most-cited reasons for preferring print format. Stewart (2000) pointed out
that electronic resources were easier to use for several reasons such as robust searching capability,
speed, convenience and completeness; meanwhile, print resources can be immediately accessible
without being subject to information technology (IT) involvement and the limitation of equipment

(software, hardware, etc.). Berg et al. (2010) indicated that undergraduate students with higher



computer literacy used print books more effectively compared with e-books. Siebenberg et al.
(2004) conducted a survey at Washington State University and suggested that databases made it
easier to find older articles and references from office and home computers. Maynard and O’Brien
(2010) indicated that the lack of availability of print materials in the library was a barrier for the
respondents to choose content for their teaching materials.

2.3 Usefulness of print and electronic resources

Usefulness is considered to be an important dimension for the choice of different kinds of library
resources. Previous studies have investigated usefulness of both print and electronic resources. An
investigation conducted by Mulligan and Mabe (2011) suggested that a clear advantage of the

S,
resources were viewed as an archival format and were seen as a rlnEN a wealth. The
1 users’ perceptions of

relevance between users’ tasks and information resources de

usefulness of the resources (Park et al, 2009). Kim (201 0 that as the relevance of

university library website resources to users’ tasks inct@ase eir motivation to use the

resources. Specifically, the doctoral student/faculty gr ore likely to perceive the
usefulness of university library website resources th ergraduate student group and master
student group. Tenopir et al. (2004) indicated that medical professionals mainly relied on
traditional print resources for most of thei ings due to the usefulness of the information

obtained from what they had read.

2.4 Usage of print and electr: es
r as been reported by previous studies. Sampath Kumar

pugh a majority of the academics used electronic information
sources for their acad
0 Ho
of Malawi College of Medicine and found that students used both print

sources in India. ins (2008) evaluated students’ use of print and electronic

resources at the

undergraduates began researching tasks (e.g., assignments and essays) with the usage of electronic
resources, print resources were still vital components because of their completeness, accuracy,
permanent accessibility and in-depth nature. A survey conducted by Liu (2006) revealed that
graduate students in a metropolitan university setting seemed to expect a hybrid of print and
electronic resources which provided users with more access choice between the two formats.
Dilek-Kayaoglu (2008) revealed that most researchers supported the transition from print to
electronic format. Berg et al. (2010) observed the usage of e-books compared with print books by
undergraduates and indicated that users continued to prefer print books to e-books. Tenopir et al.
(2004) found that medical faculty continued to rely on print journals versus electronic ones.



3. Research questions

Prior studies have extensively examined ease of use, usefulness and usage of print and
electronic resources. However, the effect of individual differences, especially the effect of
experience and two-way interaction on users’ perceptions of print and electronic resources in
terms of ease of use, usefulness and usage has been largely overlooked in the literature, inviting
more research. Building on the digital divide, this study examines ease of use, usefulness and
usage in terms of individual differences which cover not only basic characteristics but also
experience and two-way interaction. To the best of our knowledge, no prior research has examined
ease of use, usefulness and usage of print and electronic resources through this lens. The research
questions of this study are: Do different users have different perceptions of print es and

electronic resources in terms of ease of use, usefulness, and actual usage? Specifically, do“basic
characteristics (gender, age, field) and experience (experience withglibra % ources,
experience with library electronic resources, which library resources were ave effects
on users’ perceptions of print and electronic resources? For all t racteristics and
experience, are there any significant interaction effects between o factors on users’
perceptions of print and electronic resources? We suggest a erstanding of the effect of

individual differences have important implications for féduc cond-level capability divide

and third-level outcome divide of library information resouices:

4. Method and data collection

4.1 Measures development

All the constructs and the corre
to fit the context of this study.
adapted from Venkatesh et a
(2003) and Zha et al. (2

easure items were adapted from the previous literature

“the items measuring ease of use and usefulness were

After the instrum S ped, 20 graduate students from a university located in central
China were seleg¢ted fo pilot survey. These students had rich experience with and good
knowledge resources. We also interacted with some of these students if they experienced
any problems conipleting the survey. We adjusted wordings in several items accordingly. The

t can be found in Appendix A. All items were measured with a 7-point
disag ikert scale (1 is “strongly disagree while 7 is “strongly agree”). We then

a large scale survey.

4.2 Data collection

The large scale survey data collection lasted for 8 weeks through an online survey website. In the
survey questionnaire, we first described that university libraries are the main places to store
information resources, providing information services and supports for students and teachers. We
then listed some print resources such as print books, print journals and print tool books. We also
listed a range of electronic resources, covering Chinese and English abstract databases such as SCI,
SSCI, EI, CSSCI, and Chinese full-text databases such as China National Knowledge
Infrastructure (CNKI), Wanfang Digital Periodicals, as well as English full-text databases
published by Elsevier, Wiley, Emerald, Sage, IEEE, and Springer.



After publishing the questionnaire online, we randomly invited university library users to
visit our online questionnaire where we explained the purpose of our study and solicited their
participation. Finally, 273 wvalid responses were available. The difference of demographic
characteristics between the participants who responded in the first two weeks and in the last two
weeks is not significant. On this basis, response bias was not considered to be a concern. Table I
documents the demographic information of these 273 respondents.

Table I. Demographic information of survey respondents

Category Item Frequency Percent (%)

Gender Male 136 50
Female 137 50
Total 273 1

Age 18-30 259 95
31-35 % 5
41-50 1 0

51-60 0
>60 0
Total 73 100
Field Natural sciences 68 25
Social sciences 122 45
Arts and humanities 44 16

Inter-discipli sciences 39 14
Total 273 100

Which library resources you Print 240 88
used first %urces 33 12
273 100

ea

0
Your experience with libra 18 7
print resources (EXPR) ears 47 17
@ 2-3yyears 56 21
3-4 years 39 14
> 4 years 113 41

Total 273 100
Yo ien h library <1 year 65 24
electr resources (EXER) 1-2 years 54 20
2-3 years 49 18
3-4 years 43 16
> 4 years 62 22
Total 273 100

As shown in Table I, among 273 respondents, 88% of respondents used print resources first
while 12% of respondents used electronic resources first, which seems to be concordant with the
transition being taking place from traditional print collections to hybrid collections including
print-only, electronic-only, or collections in both print and electronic formats in Chinese university
libraries.

Next, to complement the large scale survey above, we conducted qualitative interviews with



20 current users who were willing to participate in so as to capture more beliefs by users
concerning print and electronic resources in terms of different formats such as books or journals,
Chinese or English resources. Among 20 respondents, 9 were males and 11 were females. For age,
12 were between 18 and 25 years old, 7 were 26-30 years old and 1 were 31-35 years old. 19
claimed they used print resources first while only one claimed using electronic resources first,
which seems to be concordant with the large scale survey. The interview protocol can be found in
Appendix B.

5. Data analysis and result

5.1 Measurement model validation
idity and

We first assessed the measurement validity through content validity, convefg
% constructs

discriminant validity (Straub et al., 2004). With regard to content Validi&
vethe

and items in this study were based on the previous literature, we thus efeonstructs and
items each have clear and correct meaning.

The whole measurement model consists of six reflective co cts e II lists the values

an@,Cronbach’s a. Reliability

o and can be established with a

e smallest value of CR is 0.928

CR Cronbach’s o

Ease of use of electron 3 0.925 0.974 0.959
Ease of use of pri 3 0.812 0.928 0.884
Usefulness of ele 5 0.890 0.976 0.969
Usefulness 5 0.769 0.943 0.923
Us ectr 2 0.944 0.971 0.941
Use urces (USEPR) 2 0.900 0.948 0.890

The correlations between constructs and square root of AVE can be seen in Table III. For
each construct, the square root of its AVE is larger than its correlations with other constructs,

suggesting sufficient discriminant validity (Straub et al., 2004).

Table III. Correlations between constructs and square roots of AVE

EUER EUPR UER UPR USEER USEPR
EUER 0.962
EUPR 0.306 0.901
UER 0.724 0.274 0.943



UPR 0.210 0.507 0.250 0.877
USEER 0.658 0.134 0.686 0.105 0.971
USEPR 0.020 0.361 0.048 0.481 -0.004 0.949

Note: diagonal elements are the square roots of the AVE of each construct.

Due to the sufficient validity of the measurement model, we thus believe it is appropriate to
use these data for further analysis. We examine six constructs (latent variables) in this study and
the score of them was each calculated based on their measurement models.

5.2 The effect of basic characteristics and experience

This study explores the effect of basic characteristics and experience on users’ perce f print

of of
ctronic

EER) and

resources and electronic resources, focusing on six aspects (constructs), name
electronic resources (EUER), ease of use of print resources (EUPR)gusefi @
resources (UER), usefulness of print resources (UPR), use of electronic r

use of print resources (USEPR). Accordingly, we use the statistical od off{compare means’,
including independent samples t test for two groups of independent'samples and one-way analysis
of variance (ANOVA) for more than two groups of independe .

p

Table IV shows the result of independent samples t by gender. The results

T
suggest that there are no significant differences except ea e of print resources (EUPR)
and use of print resources (USEPR) (bold values in to X indicate that the corresponding
Table I can be seen that the mean of EUPR
sers is 4.875, suggesting that female users are
rces. Meanwhile, the mean of USEPR for

female users is 4.009 while the 2 sers is 3.307, suggesting that female users use

i

mean difference is statistically significant).
for female users is 5.248 while the mean fo
more likely to perceive the ease of use 0

print resources more frequently.

Type Std. Deviation t Sig. (2-tailed)
Print 1.624 -2.188 .030°
resources 1.155
1.414 -1.959 .051
Female 137 4.815 1.157
Male 136 3.307 1.590 -3.843  .000""
Female 137 4.009 1.422
Electronic EUER Male 136 4912 1.564 1.159 .248
resources Female 137 4.696 1.514
UER Male 136 5.053 1.410 -1.181 .239
Female 137 5.255 1.421
USEER Male 136 4.492 1.986 -431  .667
Female 137 4.592 1.855

*p<0.05; *p<0.01; **p<0.001

Given the sample distribution in terms of age, we combined some groups and conducted data
analysis oriented to two groups, namely, 18-30 and >30. Table V shows the result of independent

samples t test grouped by age, suggesting that there are significant differences except for ease of

8



use of print resources (EUPR). Specifically, the mean of EUER for users being 18-30 years old is
4.716 while the mean of EUER for users being older than 30 years is 6.429, suggesting that older
users are more likely to perceive the ease of use of electronic resources. In terms of usefulness of
library information resources, the mean of UPR for users being 18-30 years old is bigger than that
for users being older than 30 years (4.727 versus 3.476), suggesting that younger users are more
likely to perceive the usefulness of print resources. However, the mean of UER for users being
18-30 years old is smaller than that for users being older than 30 years (5.082 versus 6.485),
suggesting that older users are more likely to perceive the usefulness of electronic resources. In
terms of use of library information resources, the mean of USEPR for users being 18-30 years old
is 3.714 and the mean of USEPR for users being older than 30 years is 2.641, suggesting that

younger users are more likely to use print resources frequently than older ones.

resources frequently.

Table V. Independent samples t test grouped by age

Type Constructs Age N Mean Sig. (2-tailed)
Print EUPR 18-30 259 5.068 763
resources >30 14 4.951
UPR 18-30 259 4. 000%**
> 30 14 3.476
USEPR 18-30 259 14 1.525 2.555  .011%
>30 14 1.644
Electronic EUER 18-30 1.528 -9.653  .000***
resources >30 6.429 0.561
UER 5.082 1.412 -7.487 .000*%**
6.485 0.619
USEER 4.450 1.916 -6.729  .000***
6.248 0.895

*p<0.05; *p<0.0

he result of @ne-way ANOVA grouped by field is shown in Table VI. It suggests that there

ifferences except for ease of use of electronic resources (EUER) and use of
electr resources (USEER). From Table VI, the mean of EUER for users from natural sciences
the biggest one. Meanwhile, the mean of USEER for users from natural sciences (5.006)
is also the biggest one. The results suggest that users from natural sciences are more likely to
perceive ease of use of electronic resources than users from arts and humanities, and
inter-disciplinary sciences. Meanwhile, users from natural sciences use electronic resources more
frequently than those from arts and humanities, and inter-disciplinary sciences. Additionally, users
from social sciences are more likely to use electronic resources than those from arts and

humanities.

Table VI. One-way ANOVA grouped by field

) Std. . Multiple Comparisons
Type Field N  Mean o F Sig. .
Deviation (Mean Difference, Std.




Error)

Print

resources

EUPR

UPR

USEPR

UER

Natural
sciences (1)
Social
sciences (2)
Arts and
humanities
3)
Inter-discipli
nary sciences
“

Natural
sciences (1)
Social
sciences (2)
Arts and
humanities
3)
Inter-discipli
nary sciences
“

Natural
sciences (1)
Social
sciences (
Arts ai

huma

r-discipli

nary sciences

Natural
sciences (1)
Social
sciences (2)
Arts and
humanities
3)
Inter-discipli
nary sciences
“)

Natural
sciences (1)
Social

68

122

44

68

122

44

68

39

122

5.159

5.012

4.909

5.226

4.168

3.369

5.221

4.815

4.447

4.445

5.472

5.189

10

1.447

1.325

1.409

1.668

1.467

1.545

1.517

1.371

1.650

1.414

1.338

.500

737

3.237

2.601

.683

.058

023"

.052

(1)-(3)** (.774, .294),
(1)-(4)* (776, .3006)



sciences (2)

Arts and 44 4905 1.265
humanities

3)

Inter-discipli 39 4.774 1.709
nary sciences

“)

USEER Natural 68 5.006 1.745 3771 011" (1)-(3)** (1.063, .366),
sciences (1) (D)-(4)* (.932, .380),
Social 122 4.650 1.993 (2)-(3)* (.708, .332)
sciences (2)

Arts and 44  3.943 1.682
humanities ¢

3
Inter-discipli 39  4.074 2.014

nary sciences

“4)

*p<0.05; **p<0.01; **p<0.001. Insignificant comparison

resources (EXPR), suggesting that there are Significant differences for all constructs. A fairly large
group of respondents (113, 41.39%) reporte
more than 4 years when they were aske

experience with print @
other four groups C

print resources is 2.804 which is significantly different from the mean
ears, 3-4 years and more than 4 years of experience with print resources,

experienée with print resources is 5.443 which is significantly different from the mean for users
with less than 1 year, 1-2 years and 2-3 years of experience with print resources, suggesting this
group of users are more likely to perceive the ease of use of electronic resources than users with
less than 1 year, 1-2 years and 2-3 years of experience with print resources. Meanwhile, the users
with 3-4 years of experience with print resources are more likely to perceive the ease of use of
electronic resources than the users with less than 1 year and 2-3 years of experience with print
resources. The mean of UER for users with more than 4 years of experience with print resources is
5.707 which is significantly different from the mean for users with less than 1 year, 1-2 years and
2-3 years of experience with print resources, suggesting this group of users are more likely to
perceive the usefulness of electronic resources than the users with less than 1 year, 1-2 years and

11



2-3 years of experience with print resources. Meanwhile, the users with 3-4 years of experience

with print resources are more likely to perceive the usefulness of electronic resources than the

users with 1-2 years and 2-3 years of experience with print resources. The mean of USEER for

users with more than 4 years of experience with print resources is 5.607 which is significantly

different from the mean for the other four groups of users, suggesting this group of users are more

likely to use electronic resources frequently than the other four groups of users.

Table VII. One-way ANOVA grouped by experience with library print resources

Multiple Comparisons

Type EXPR N  Mean S,td', F Sig. (Mean Difference, Std.
Deviation
Error)
Print EUPR <1 year (1) 18 3.634 1.871 6.327  .0007% (1)4@R)*** (-1.506, .378),
resources 1-2 years (2) 47 5.141 1.321 -(3)** (-1.226, .370),
2-3years (3) 56 4.860 1.522 ¢ (1)-(4)*** (-1.753, .389),
3-4years (4) 39 5.388 1.336 \ (D)-(5)*** (-1.611, .347)
>4 years (5) 113 5.245 1.213 %}
UPR <1year (1) 18 3.536 1.205 77 2005 (1)-(2)*** (-1.209, .353),
1-2 years (2) 47 (1)-(3)*** (-1.195, .345),
2-3years (3) 56 (1)-(4)** (-1.197, .363),
3-4years (4) 39 (D)-(5)*** (-1.213, .323)
>4 years (5) 113
USEPR <1 year (1) 18 2412 .049" (1)-(2)** (-1.246, .424),
1-2 years (2) 47 1.461 (1)-(4)* (-1.052, .430),
2-3 years (3) 1.484 (1)-(5)* (-.805, .388),
3-4 years 1.580
>4 ye N . 1.531
Electronic EUER <1 3.945 2.052 13.495 .000""  (1)-(4)** (-1.064, .403),
resources 47  4.447 1.359 (1)-(5)*** (-1.498, .359),
% ( 56  3.947 1.623 (2)-(5)*** (-.995, .246),
3 rs(4) 39 5.009 1.373 3)-(4)*** (-1.062, .295),
years (5) 113 5.443 1.210 (3)-(5)*** (-1.496, .231)
% <1 year (1) 18 4.742 1.850 10.746  .000""  (1)-(5)** (-.965, .336),
-2 years (2) 47 4.501 1.243 (2)-(4)** (-.816, .287),
2-3years (3) 56 4.607 1.613 (2)-(5)*** (-1.206, .230),
3-4years (4) 39 5317 1.195 3)-(4)* (-.710, .276),
>4 years (5) 113 5.707 1.133 (3)-(5)*** (-1.100, .217)
USEER <1 year (1) 18 4.252 1.942 19.942  .000""  (1)-(5)** (-1.355, .431),
1-2 years (2) 47 3.830 1.753 2)-(5)*** (-1.777, .294),
2-3years (3) 56 3.473 2.052 (3)-(5)*** (-2.134, .277),
3-4years (4) 39 3.986 1.695 (4)-(5)*** (-1.621, .315)
>4 years (5) 113 5.607 1.417

*p<0.05; *p<0.01; **p<0.001. Insignificant comparisons are omitted.

Table VIII shows the result of one-way ANOVA grouped by experience with library

electronic resources (EXER). The results indicate that there are significant differences except for

12



EUPR, UPR and USEPR. Specifically, the mean of EUER for users with 3-4 years (5.310) and
more than 4 years (5.769) of experience with library electronic resources is obviously bigger than

the mean for users with less than 1 year (3.585) and 1-2 years (4.359) of experience with library

electronic resources, suggesting that users with 3-4 years and more than 4 years of experience with

library electronic resources are more likely to perceive the ease of use of electronic resources than

users with less than 1 year and 1-2 years of experience with library electronic resources. The mean

of UER for users with more than 4 years of experience with library electronic resources (6.011) is

the biggest one, suggesting this group of users are most likely to perceive the usefulness of

electronic resources. The mean of USEER for users with more than 4 years of experience with

library electronic resources (6.045) is the biggest one, suggesting this group of users are most

likely to use the library electronic resources frequently.

Table VIIL. One-way ANOVA grouped by experience with library electronic re

Type EXER N  Mean S_td'_
Deviation
Print EUPR <1 year (1) 65 4.964 1.545
resources -2 years (2) 54 4.940 1.4
2-3 years (3) 49
3-4years (4) 43 0
>4 years (5) 62
UPR <1 year (1) 65
1-2 years (2) 54
2-3 years (3) 1.199
3-4 yea )
e 1.519
USEPR 5
54 1.256
49 1.364
ars (4) 43 1.422
4 years (5) 62
Electronic § EU <1 year (1) 65
res 1-2 years (2) 54 1.322
2-3 years (3) 49 1.292
3-4 years (4) 43 1.160
>4 years (5) 62 1.077
UER <1 year (1) 65 4.109 1.458
1-2 years (2) 54 4916 1.302
2-3 years (3) 49 5.441 1.347
3-4years (4) 43 5.471 1.115
>4 years (5) 62 6.011 0.928

13

L J

B\

831

.899

1.228

27.065

20.525

Multiple Comparisons
(Mean Difference, Std.

Error)

507

465

.299

000"

000"

(1)-(2)** (-.774, 241),
(1)-(3)*** (-1.660, .248),
(1)-(4)*** (-1.725, 257),
(1)-(5)*** (-2.184, 232),
(2)-(3)*** (-.887, .258),
(2)-(4)*** (-.952, .268),
(2)-(5)*** (-1.410, .244),
(3)-(5)* (-.524, .250)
(1)-(2)*** (-.807, .230),
(1)-(3)*** (-1.332, .236),
(1)-(4)*** (-1.363, .245),
(1)-(5)*** (-1.902, .222),
(2)-3)* (-.525, .246),
(2)-(4)* (-.555, .255),



(2)-(5)*** (-1.095, .232),
(3)-(3)* (-.570, .239),
(4)-(5)* (-.540, .248)

(1)-(3)*** (-1.834, .295),
(1)-(4)*** (-2.306, .307),
(1)-(5)*** (-3.168, .277),

USEER <lvyear(l) 65 2878  1.773 35605 .000™ (1)-(2)*** (-1.278, .288),
1-2years (2) 54 4.156  1.547
23vyears(3) 49 4712 1.840
3-4years (4) 43 5184  1.439
>4vyears(5) 62 6045  1.116

(2)-(4)** (-1.028, .319),

(2)-(5)*** (-1.889, .291),

(3)-(5)*** (-1.334, .298),
)** (-.862, .310),

*p<0.05; *p<0.01; **p<0.001. Insignificant comparisons are omitted.

in Table IX. It indicates that there are significant differences except
resources (UER). Specifically, for print resources, the mean of E

who used print resources first is 5.189, 4.789 and 3.740, su

likely to perceive the ease of use and usefulness of pri
For electronic resources, the mean of EUER, UER an
resources first is 5.344, 5.570 and 5.424, suggesting
the ease of use and usefulness of electronic rese

Table IX. Independent samples t test groupe

€S

¢

The result of independent samples t test grouped by which resources

€ rst is listed
ss of electronic
d USEPR for users

is group of users are more

d'use them more frequently.

r users who used electronic

of users are more likely to perceive

em more frequently.

ich resources were used first

Type Used first Mean  Std. Deviation t Sig. (2-tailed)
Print EUPR  Print resousee 240 5.189 1.340 3.520 001"
resources Electroni ur 33 4.140 1.638
UPR Pri s 240 4.789 1.217 3.792 001"
sources 33 3.747 1.511
USEP s 240 3.740 1.533 2.330 025"
onic resources 33 3.074 1.540
Electronic int resources 240 4.730 1.517 -2.056 .046"
resources Electronic resources 33  5.344 1.621
Print resources 240 5.097 1.410 -1.797 .080
Electronic resources 33 5.570 1.418
USEER  Print resources 240 4.421 1.927 -3.254 002"
Electronic resources 33 5.424 1.620

*p<0.05; *p<0.01; **p<0.001

5.3 The effect of two-way interaction

In order to examine the interaction effect of three basic characteristics and three types of
experience on users’ perceptions of print resources and electronic resources, two-way ANOVA
was employed. We employed two-way ANOVA in terms of any of the two factors. The results of
the significant interaction effects are shown in Table X. Among 90 (15*6) interaction effects, 13
significant interaction effects were found. From Table X, we can see that there are three
significant interaction effects for UPR, EUPR, UER, EUER, respectively. For USEER, only the
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interaction between EXPR and EXER is significant. Next, for the significant interaction effects,

we employed simple main effects analysis respectively. The results were omitted for brevity.

Table X. Significant interaction effects by two-way ANOVA

Source Dependent Type 111 df Mean Square F Sig.
Variable Sum of
Squares
Age * EXPR UPR 11.227 2 5.614 3.741 025"
Age * EXER UPR 13.784 2 6.892 4359 014
Field * EXPR UER 47.260 12 3.938
UPR 34.014 12 2.834 *
Field * EXER EUPR 42304 12 3.525 8
Field * Used first UPR 19.050 3 6.350 7
EXPR * EXER EUER 46.122 15 3.075 0217
UER 40.234 15 2.682 034"
USEER 56.773 15 1.717 .048"
EXPR * Used first EUPR 20.415 5. 2956 .021°
UER 266 4390  .002"
EXER * Used first EUER 5.024 3.018 019"
EUPR 4.759 2.591 037"
*p<0.05; *p<0.01; **p<0.001. Insignif 10n effects are omitted for brevity.

data about the use of @i
respondents co dithey mainly’used print books and 5 respondents commented they mainly
used both books als. For electronic resources, 20 respondents commented they mainly
or books, 18 respondents preferred print ones, 1 respondent preferred

respondent said it depended on different needs. For journals, 16 respondents

6. Discussion and implications

This study examines the effect of individual differences on users’ perceptions of print and
electronic resources in terms of ease of use, usefulness and usage. We suggest the findings have
important implications. Ray and Chi (2003) suggested that female users were more linear and
thorough in reading than male users and they read things more seriously. For the gender difference,
we find that, compared with male users, female users perceive print resources to be easier to use,
and they use them more frequently (see Table IV), concordant with the previous research which
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suggested that female readers had a stronger preference for printed media than male readers (Liu
and Huang, 2008; Al-Muomen et al., 2012) and female users are more confident of using print
resources (Al-Muomen et al., 2012).

For age, some researchers reported no significant differences in the usage of print and
electronic resources (Larum et al., 2001; Tenopir et al., 2004), while others reported significant
differences (Bar-Ilan et al., 2003; Borrego et al., 2007; Bar-Ilan and Fink, 2005). In this study, we
find significant differences regarding users’ perceptions of print and electronic resources except
for EUPR (ease of use of print resources) (see Table V). Specifically, for print resources, younger
users perceived higher levels of usefulness and usage than their older counterparts. This can be
explained and complemented by our qualitative interviews which suggested that younger users

are more likely to use electronic resources to carry out their wor

their careers. We thus recommend that librarians need to tre unger and old users differently.
For younger users, librarians need not worry about th esources; they will however

need to introduce these users to the useful functionality‘ef e ¢ journals. With the help of

librarians, younger users will be led to appreciate of use and usefulness of electronic

resources. For older users, librarians need
will however need to introduce these users tg eful functionality of print books. With the help
of librarians, older users will be led to appre

In prior studies, discipline plays oles in users’ perceptions of print and electronic

resources. In the study by Gerke 010), no significant differences were found among

disciplines regarding users’ f f electronic resources, whereas other studies indicated
that there were significant
electronic resources (3@

find users from 1enees perceived that electronic resources were easier to use and they

were more like e electronic resources than users from arts and humanities and

inter-discip s. For print resources, no significant differences were found across
diséiplines
foun the interaction effect between field and EXPR on UER and UPR, the interaction
effect between field and EXER on EUPR, the interaction effect between field and used first on
UPR.

We suggest experience with library resources by users play important roles. In this study, we

e VI). However, four significant interaction effects concerning field were

examine the effect of experience with print resources, experience with electronic resources and
which resources were used first by users. In terms of experience with library print resources,
significant differences regarding users’ perceptions of both print and electronic resources were
found (see Table VII). The interesting thing is that users with more than 4 years of experience with
print resources are most likely to perceive the ease of use and usefulness of electronic resources
and used electronic resources most frequently while users with 1-2 years of experience with print
resources used print resources most frequently. This can be complemented by our qualitative
interviews which suggest that 14 out of 18 interviewees who have more than 4 years of experience
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with print resources replied that they prefer electronic journals, and they commented that
electronic journals are easily accessible, can be retrieved easily and quickly in the databases, thus
adequately meeting their needs of study and research. Meanwhile, we can see three significant
interaction effects between EXPR and EXER on EUER, UER and USEER, respectively.

In terms of experience with library electronic resources, there were significant differences
regarding users’ perceptions of electronic resources and no significant differences regarding users’
perceptions of print resources. From Table VIII, we can see that users with more experience with
electronic resources are more likely to perceive the ease of use and usefulness of electronic
resources and use them more frequently. In other words, users with less experience with electronic
resources are less likely to perceive the ease of use and usefulness of electronic resources and use
them less frequently. Consequently, simply making electronic resources avai cannot
guarantee success. The second-level capability divide and the third-level outco divide for
ctronic

electronic resources largely exist across users with different years of experig m
ounter the big

resources. This is a big challenge since librarians in university libraries nen
change of their users due to newly registered users and the leave expe

ced users after
graduation. We thus recommend that librarians should never stop ing for the new users of

electronic resources who need to take the first step and hejpusers with fewer years of

experience with electronic resources who may probablyaba lectronic resources on the way

due to the second-level and third-level digital divide brought b ck of experience.

In terms of which resources were used firs s, there are significant differences

regarding users’ perceptions of print and @lectronic resources except for UER (usefulness of

electronic resources). Specifically, users whe rint resources first are more likely to perceive
IESO C

the ease of use and usefulness of prip spand used print resources more frequently,

experienee with library information resources should be paid much attention by librarians so that
the second-level and third-level digital divide of library information resources can be much
reduced and the usage of them can be much improved.

Our qualitative interviews suggest that print books and electronic journals seem to be salient
as preferred sources. Most respondents expressed positive attitudes towards print books: “it is
convenient to read. I like the experience of reading print books”; “print books let me read

99, < CEINT3

carefully”; “compared with e-books, reading print books is more comfortable; “print books suit
my reading habit”; “print books let me easily focus on my study and it is easy to make notes”; “I
can take the print book with me where I go, showing that I am knowledgeable”. At the same time,

most respondents expressed positive attitudes towards electronic journals: “it is convenient to
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99, ¢

download and carry”; “searching for relevant documents based on key words can help accomplish

99, ¢ 99, 6

my task quickly”; “compared with print journals, electronic ones are much richer”; “it is easier to

%, <

locate the information I need, it is easier to present and communicate with others™; “it is more
current”; “it is easy to get, I don’t need one whole issue, electronic journals let me obtain what I
have interests in”. We thus suggest print books and electronic journals should be paid specific
attention by librarians. For example, for younger users, librarians need to introduce the useful
functionality of electronic journals so that younger users will be led to appreciate the ease of use
and usefulness of electronic resources. For older users, librarians need to introduce the useful
functionality of print books so that older users will be led to appreciate the usefulness of print

resources.

7. Conclusion

Print resources and electronic resources are both important library in ources. As
indicated by Siebenberg et al. (2004, p.437), “print is the doorway t ich students enter
the field in its broadest context”, whereas “electronic is how they 1fig'bits of information”.
This study explores the effect of both basic characteristic di % experience differences

e

on users’ perceptions of print and electronic resourceSiin e of use, usefulness and

usage in the context of Chinese university libraries. nwhi is study employs two-way

ANOVA to explore significant interaction effects: rmore, the quantitative analysis is

usefully supplemented by the qualitative in resent richer data about the use of
specific types of print and electronic resg We made recommendations and suggestions
accordingly. Given most of users use th of both print formats and electronic formats
(Dilevko and Gottlieb, 2002; Shelbu ’ e believe the findings of this study will help

et the diversified information needs of their users

more specifically and appropy he result that the second-level capability divide and the

third-level outcome divide rega

ibrary information resources can be much reduced.
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Constructs Definitions

Appendix A. Constructs and items A@

Ease of use of The amount of effo 1. Learning to use electronic resources in
electronic resources required to use my university library is easy for me

electronic r 2. It is easy for me to become skillful at
using electronic resources in my university
library

3. Overall, electronic resources in my

university library are easy to use
Ease of use of print mount of effort 1. Learning to use print resources in my
1

resources red to use print university library is easy for me

resources 2. It is easy for me to become skillful at
using print resources in my university
library
3. Overall, print resources in my university

library are easy to use

Usefulness of electronic  The degree to which 1. Electronic resources in my university
resources using electronic library allow me to complete task fast
resources would 2. Electronic resources in my university
improve performance library improve my study (work)
performance

3. Electronic resources in my university
library improve my study (work) efficiency
4. Electronic resources in my university
library allow me to study (work) more

easily
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5. Electronic resources in my university

library are useful to me

Usefulness of print The degree to which 1. Print resources in my university library
resources using print resources allow me to complete task fast
would improve 2. Print resources in my university library
performance improve my study (work) performance

3. Print resources in my university library

improve my study (work) efficiency

4. Print resources in my university library

allow me to study (work) more easily

5. Print resources in my univer; ary

are useful to me
Use of electronic The actual usage of 1. I often used my wnivet

resources electronic resources electronic resources

with respect to the months
frequency of use and the 2. I spent a 190 € using my university
amount of time involved library’ tromic resources over the past

Use of print resources The actual usage of te y university library’s print

print resources with utees over the past six months

respect to the freqiiency 2. I spent a lot of time using my university

of use and the a library’s print resources over the past six
time involve onths

Appendix B. Intervi estions

1. For print resources i r sity library, do you mainly use print books, print journals,

print tool books or o

y?
2. For electronic(resour your university library, do you mainly use e-books, e-journals or
others? W

3. For books,ado you prefer using print ones or electronic ones? Why?

s, ou prefer using print ones or electronic ones? Why?

tronicC journals, do you often use Chinese ones or English ones? Why?

t journals, do you often use Chinese ones or English ones? Why?

7. For different kinds of information resources mentioned above, which ones do you think more
useful? Why?

8. For print and electronic resources, are there any other issues that you would like to tell us
about?
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