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Abstract

Designing the technology infrastructure for a college or university is a strategic decision that affects the
quality of the educational experience for both students and faculty, and influences an institution!s image
and its ability to attract students. This article reports the results of survey research which explored student
reactions to a campus-wide laptop initiative at a small liberal arts institution. Student perceptions of the
value of the laptop are examined in seven contexts: academic success, study habits, faculty utilization, the
development of a learning community, personal use, future plans and cost. The results broaden our un-
derstanding of the relationship between technology and learning and will assist institutional decision-
makers as they evaluate technology options.
! 2004 Elsevier Ltd. All rights reserved.
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1. Introduction

By April 2002, approximately 140 institutions in the US, Canada, Japan, Amsterdam, the UK
and Australia had embarked on campus-wide technology programs using laptop or notebook
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computers (Brown, 2002). Yet, during the same period, Duke University and other institutions
announced that their infrastructure development would shift from a laptop base to ‘‘ubiquitous’’
computing environments, using both laptop and desktop computers (Olsen, 2002). Although
stories about institutional experience with laptop initiatives appear in the press, these contain little
information about the differential utilization or impacts of the unique characteristics of laptop
technology (Carlson, 2001; Olsen, 2001; Young, 1997). While some institutions have conducted
in-house evaluations (Holleque, 2002; Fuller, 2002; Ehrmann, 1995) systematic research that
describes student experience with laptop computers, particularly regarding their opinions about
the value in academic and social contexts, is scarce.

Designing the technology infrastructure for a college or university is a strategic decision in-
volving major financial resources that affects the quality of the educational experience for students
and faculty, influences institutional image, and its ability to attract students (Landry, 2000;
NERCHE, 2002; Twigg, 2000). This article reports the results of research that explored student
reactions to their laptop experience at a small liberal arts institution. It expands our under-
standing of the student–technology interface and is intended to assist institutional decision-
makers as they evaluate technology options.

Whether launched in a wired, or wireless environment, laptop computers can enrich the aca-
demic experience in specific ways (Fuller, 2002). Their portability should make computer access
more convenient for students and faculty, and when coupled with classrooms set up for con-
nectivity, enhance on-site learning and classroom experiences (Driver, 2002). Usable in campus
settings outside classroom or library contexts, laptops offer students more opportunities to work
on academic projects individually, to support group projects, or simply to explore class work with
fellow students ‘‘out on the lawn.’’ The increased access to communication, through e-mail, chat
rooms, bulletin boards, or instant messaging supports more timely interaction, as well as a higher
density of interaction around specific topics or projects. As students become more accessible to
each other, and as faculty become more accessible to students, a laptop strategy could be viewed
as a means to further develop a sense of community on a campus or in specific classes.

Like all computer-based teaching initiatives, a laptop program brings implementation issues
related to the adoption of new technology, and modification of curriculum or revision of syllabi.
The nature of support for innovators and early adopters affects the pace of implementation, as do
incentives for the majority of faculty to shift attention from other high priority tasks to their
teaching responsibilities (Bates, 2000; Owen, 2001).

2. Research context and questions

Supported by The Ohio State University Battelle Endowment for Technology and Human
Affairs (BETHA), a joint research project between The Ohio State University and Ohio Do-
minican College (now Ohio Dominican University) was initiated in July 2001. Ohio Dominican
University (ODU) is a small, Catholic-affiliated liberal arts institution, enrolling approximately
2600 students, primarily commuters, and employing about 60 full-time faculty. In 1994, ODU
adopted a multi-year, carefully staged plan to create the infrastructure and academic foundation
to support a program requiring all incoming students to lease IBM Thinkpad (notebook) com-
puters beginning in Summer and Autumn 2000.

384 A. Demb et al. / Computers & Education 43 (2004) 383–401



ODU first installed a campus-wide fiber-optic network in classroom buildings and residence
halls, then set up computer labs where faculty could experiment with the new technology.
Thinkpads were made available to all full-time faculty, a campus communication network es-
tablished with common software and file storage, and four renovated ‘‘wired’’ classrooms were
designed. Training and support were offered to faculty to help them create web-based enhance-
ments for their courses using WebCT. Orientation for students was designed, and a help desk was
established to assist students, staff and faculty and service the hardware and software. In academic
2000–2001, 537 incoming students leased laptop computers for the first time. Each succeeding
group of incoming students was to follow suit, so that by autumn 2003, all students would have
laptops.

In November 2000, the Project Director met with senior administrative and faculty leaders of
the laptop initiative to discuss strategies for understanding the impacts of the program on student
learning and student lives. The resulting research design involved focus group interviews with
students in October and November 2001 which served as the basis for developing a grounded
survey that was extended to all the students who participated in the first year of the laptop ini-
tiative in the spring of 2002. The purpose of the research collaboration was to explore the impacts
of laptop computers on the quality of the student academic experiences and the development of a
sense of campus community.

Based on focus group comments, a 120-item survey questionnaire was constructed to explore
six themes related to the student experience: (1) reactions to and feelings about the laptop ini-
tiative overall, (2) how the laptop affected students in their academic endeavors, (3) the impact of
the laptops on classroom experiences, (4) impact of the laptops on student communication pat-
terns or interpersonal interactions with faculty and others, (5) the nature of impacts on family
members or relationships, and (6) student experience with the technical aspects of the computer
and campus network. The survey included 86 Likert-scale questions (5-point), 12 open-ended
questions, and 24 descriptive questions, including demographic information. 1 This article pre-
sents the results of this collaborative research.

3. Survey development and respondents

Seven 90-min focus groups, involving 25 students were conducted in October and November
2001. The gender and ethnic profile of focus group participants paralleled that of the 2000–2001
student population, with a male/female ratio of 1:2, and Caucasian/non-white of 3:1. A thematic
analysis of the interview data, coded independently by the members of the research team and then
consolidated, yielded a rich set of 26 topics. Key among the themes were academic and social use
of laptops, general use of laptops, e-mail and instant-messaging, faculty utilization, web uses,
comparisons with desktops, cost, library use, problems, family utilization, service and help,
convenience, network access, worry, hardware and software. Student opinion on each topic varied
dramatically. Two student comments about classroom utilization illustrate the range of opinions.
One student said, ‘‘None of the four classes that I"ve been in have used it as a requirement.’’

1 The questionnaire is located at the following web address: [http://www.coe.ohio-state.edu/ademb/].
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Another student said, ‘‘It was all related to the class and it really got people thinking about what
we were studying.’’

In January 2002, the survey was pilot-tested with ODU students for sensibility, resulting in a
few word changes. An Internet-accessible version of the questionnaire was created, as well as a
hard copy version. In March, of the 537 students who had been enrolled in 2000–2001 academic
year and participated in the first year of the laptop program, 272 were then enrolled at ODU and
addresses were available for 196 who had not returned in Autumn 2001. E-mail invitations to
participate in the survey were sent to enrolled students, giving them a hotlink to the web site,
along with a personal access code. Reminder e-mails were sent three weeks later. Faculty were
asked to highlight the project, and posters were put up around campus. Hard copies of the survey
were mailed to the ‘‘non-returning’’ students, with follow-up letters sent three weeks later. For
each set of students, a prize drawing for a $30 gift certificate to a local Best Buy store was offered
as an inducement. Twenty-five percent of enrolled students (50 students) responded along with
15% of the non-returning students, for an overall response rate of 20%.

The demographic profile of the 73 students responding to the survey differed somewhat from
that of the entering class in academic year 2000–2001, which was 33% male, and 71% Caucasian.
The respondent group over-represents women (with 80%) and Caucasian students (with 80%)
relative to the original incoming student population. All respondents answered virtually every
question, including the open-ended items, where the response rate varied from 80% to 93%.

4. Questionnaire results

The quantitative questionnaire items were analyzed using SPSS Version 11.0.1 (SPSS for
Windows Release 11.0.1, 1989–2001). A series of open-ended questions asked students about the
impact of the laptop computers on their lives academically and socially and requested recom-
mendations for improving the laptop program. These responses were coded for themes and an-
alyzed using HyperRESEARCH (HyperRESEARCH, 1998). Tables 6–13 present the frequency
distributions.

To create a baseline data set, frequency distributions were calculated for each item of the entire
questionnaire in three population sets: mail survey respondents, web survey respondents and
combined mail and web survey respondents. An independent sample t-test was used to determine
whether differences between the web and mail respondent populations were significant. Significant
differences were found on six items out of 88 (7%) at the a ¼ :05 level. 2 The small number of
significant items did not support further separation, so respondents were treated as a single
population for further analyses.

The same procedures used to determine whether there were significant differences between male
and female respondents yielded significant differences at the a ¼ :05 level, on 12 items out of 88,
about 14%. 3 The small absolute numbers of males in the total sample (14, or 20%), where N ¼ 71,

2 Items: 1, 38, 45, 62, 64, and 98.
3 Items: 6, 11, 28b, 28e, 28f, 43, 48, 57, 58, 71d, 85 and 86.

386 A. Demb et al. / Computers & Education 43 (2004) 383–401



did not support further analysis of the gender difference. In addition, the sample was too small to
undertake meaningful analysis on the basis of race or ethnicity.

The appearance of a pattern of response involving students for whom the laptop was their
first computer, led to analyses to determine whether there were significant differences between
this group of respondents and others. Eighteen of the 73 respondents to this item (25%)
indicated the laptop was their first computer. Significant differences were found, at the
p ¼ :05 level on 25 of 88 items or 28%, and so this dimension was explored in succeeding
analyses.

Twelve subscales were developed which grouped the items in clusters consistent with themes
reflected in the focus group interviews and the literature (see Table 1): (1) student academic
success; (2) the creation of a learning community on campus, among students and/or between
students and faculty; (3) student personal use of computers; (4) student preference for a laptop
or a desk-model PC; (5) student study habits; (6) student e-mail use; (7) student concern about
laptop damage or security; (8) the student!s future plans regarding computer purchase; (9) student

Table 1
Sub-scales and related questionnaire items

Subscale (# of items) Sample questionnaire items Alpha coefficient Mean

Academic success (10) I found laptops an essential part of college
learning. I used my laptop regularly to access
the Internet for class projects/research.

.8745 3.38

Learning community (10) I often use my laptop to facilitate the work of a
group class project. The laptop helped me to
interact with my advisor.

.8150 2.77

Personal use (6) I use my laptop frequently to access the
Internet to pursue my own personal interests.

.8011 2.91

PC vs laptops (6) I found my laptop more convenient than
accessing a PC.

.6591

Study habits (5) I often took my laptop places where I would
not otherwise have access to a computer.

.7753 3.22

E-mail (3) I used e-mail more frequently because I had a
laptop.

.6997

Damaging laptop (3) I was unwilling to share my laptop with anyone
because I was afraid of damage to my unit.

.5589

Future plans (2) My experience with the laptop was valuable in
preparing me for my professional work.

.8971 3.21

Faculty classroom use (6) In class/es where my professor/s used the
laptop and network, the technology really
helped and enhanced my whole learning
experience.

.8534 2.87

Cost (3) Students should be provided better informa-
tion about the cost factors involved in laptop
leasing and use.

.7728 4.04

Laptop reliability (3) Mechanical or service problems greatly influ-
enced my view of the usefulness of the laptop.

).0367

Network reliability (2) The ODU [sic] Computer Network was gener-
ally reliable.

.4971
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perception of faculty use of the laptops in classrooms; (10) cost of the laptop; (11) reliability of the
laptop; and (12) reliability of the campus network. 4

Analyses of reliability were undertaken for the 12 subscales, and Cronbach alpha results are
also shown on Table 1. Seven subscales appeared reliable from their alpha coefficients (academic
success, learning community, personal use, study habits, future computer purchase plans, faculty
classroom use, and cost) and were analyzed further. Two subscales, PC vs. laptop, and E-mail,
were of marginal reliability, but were also analyzed (light grey). Three were dropped because the
alpha coefficients were too small: damage to the laptop, laptop reliability and network reliability
(dark gray). Subscale means are provided for the seven that were reliable.

Five of the means were greater than 3 (on a scale where 1¼ strongly disagree and 5¼ strongly
agree), indicating that students agreed that the laptop was important to their academic success,
that the laptop was a positive influence on their study habits, that their future plans would likely
include the use of a laptop, and that the cost structure of the program was important to them. The
means that were below 3 indicated that students disagreed that the laptops encouraged computer
use that linked them closely to a learning community, that faculty used the computers effectively
in the classroom, and that they were most likely to use the computers for personal interests.

Exploratory ANOVA analyses were performed on seven survey questions listed below to de-
termine relationships with the subscales (see Table 2):

A regression analysis was conducted to detect the effects of the Faculty Classroom Use subscale
on responses to Questionnaire items 1 (laptop is an essential part of learning) and 2 (laptop helped
me become a more successful student). The resulting p value of .000 for each question indicated a
very close correlation between student perception of the effectiveness of faculty classroom use of
technology and their feelings about how essential the laptop was to their learning, and how im-
portant it was to their success as students. More specifically, it appears that the more students
perceived faculty classroom use of computers to be effective, the more likely they were to feel that
the computer was essential to their learning and to their success as students.

A cross-tabulation analysis showed that access to other computers appears to have no effect on
the nature of student response to Question 1, whether laptops are an essential part of college
learning (Table 3). The distribution of responses is bi-modal: 27 students with access strongly or
somewhat disagree, and 38 students strongly or somewhat agree, that laptops are an essential part
of college learning.

13. The laptop and case were too heavy to carry around easily so I did not take it to campus.
87. I have purchased a laptop.
95. The cost structure of the program greatly affected my view of the program.
102. I live on/off campus.
104. My ODU laptop was my first computer (yes/no).
110. I attend classes full-time/part-time.
112. Academic majors.

4 Subscale items on the survey are: Academic success, 1, 2, 7, 9, 19, 27a, 27b, 27c, 28a, 28b; Learning community, 42,
46, 47, 48, 51, 52, 53, 54, 58, 92; Personal use, 10, 28c, 28d, 28f, 29, 57; PC vs laptop, 3, 4, 11, 20, 87, 106; Study habits,
6, 23, 64, 76, 91; E-mail, 8, 28e, 30; Damaging laptop, 14, 15, 66; Future plans, 85, 86; Faculty classroom use, 36b, 37,
38, 44, 45, 89; Cost, 90, 94, 95; Laptop reliability 80, 81, 82; Network reliability, 74, 75.
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Table 2
ANOVA analysis of the subscales ðp6 :05Þ
Survey item Subscale

Academic
success

Learning
community

Personal
use

PC vs
laptop

Study
habits

E-mail use Future
plans

Faculty
use

Cost

13. Laptop too
heavy; did
not take to
campus

.367 .646 .320 .351

87. I would
purchase a
laptop

.260

95. Cost
structure
affected my
view of
laptop

.346 .515 .317 .178

102. Live on/off
campus

.016

104. ODU
laptop my
first
computer

.015 .004 .001 .001 .028 .002 .023 .085 .984

110. Full/
Part-time

.080 .557 .714 .575 .324 .260

112. Academic
majors

.459 .649 .734 .934 .823 .760 .492 .025
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Frequency analyses yielded results consistent with the subscale analysis. For example, there
were thirty survey items where more than 50% of students Strongly or Somewhat Agree with the
survey statement (Table 4). The statements with the greatest percentage of agreement dealt with
the following: wanting more information about the cost of the program (Items 90, 94, 95), the
usefulness of the computer and software for preparing class assignments (Items 7, 27a, 27c, 28a,
43), the usefulness of the laptop for personal use (Items 10,55), the appeal of the portability of the
computer (Items 3,12), as well as the cumbersome weight involved in carrying the laptop (Item
13). Responses to related open-ended questions revealed more about the ways students used the
computer and how study habits have changed (see Tables 6–10).

Two items with a 49% response are also worthy of note. Forty-nine percent of students Strongly
or Somewhat Agreed that (Question 85) the experience with the laptop has been valuable in
preparing me for my professional work, and that (Question 86) they see themselves using their
laptops more in their future academic career at ODU. Alternatively, more than half the re-
spondents were neutral or disagreed with these statements. Student opinion was decidedly split on
these points.

Table 5 shows the 20 items where more than 50% of respondents Strongly or Somewhat Dis-
agreed with the sense of the questions. Students seem less concerned about security or breakage
(Items 15, 16, 17). Most students do not consider the computer to offer an unhealthy distraction
(Item 18), and more than half indicate that playing games and/or downloading music are not part
of their computer repertoires (28c, 28d). Electronic discussion environments are not appealing
(47,46, 52) for many students. For two-thirds of students, repairs do not seem to be an issue (81).

Responses close to the 50% level provide strong evidence of student opinion about faculty
utilization of computers in coursework. As shown on the table, 51% of respondents disagreed that
faculty demonstrated how the laptops could enrich their experience (Item 37). Forty-eight percent
strongly or somewhat disagreed that (Item 45) teachers strongly encourage the use of laptops
outside of class for class projects, and forty-five percent disagree (Item 44) that teachers strongly
encourage the use of laptops outside class for homework.

The data from five of the open-ended questions (24b, 31, 32, 34, 59) focusing on social and
academic life, including changes in study habits, appear to relate to this point. A significant group
of respondents on these questions (between 7 and 30 individuals) consistently wrote that the
laptop ‘‘did not matter to me.’’ On four of the questions (24b, 32, 34, 59) between thirty-two and
forty-five percent of the respondents said the computer made no difference. Thirty-one percent

Table 3
Cross-tabulation of questions 1 and 105

105. I have access to other computers besides my laptop

No Yes Total

1. I find laptops an
essential part of college
learning

strongly disagree 12 12
somewhat disagree 15 15
undecided 1 5 6
somewhat agree 1 19 20
strongly agree 1 19 20

Total 3 70 73
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have never been in a classroom that was wired to support laptop use. And, thirty-five percent have
been in no classes where the use of the laptop was essential. So, for about one third of the stu-
dents, classroom utilization was non-existent. Eighty-two percent responded ‘‘no’’ to the item that
asked whether they had used the laptop to meet with their professors online for online office
hours.

Student responses also described their utilization of the laptop. Sixty-four percent of respon-
dents used their laptops once a day, or several times a day. Convenience, typing and research use
of the computer dominated the answers to how the laptop impacted academics and study habits.

Table 4
Survey items where more than 50% of respondents strongly or somewhat agree

27a. Microsoft Word is very useful for doing papers for class 89%
90. Students should be provided better information about the cost factors involved in laptop

leasing and use
82%

94. The cost of the laptop is a very important factor as I finance my education 78%
27c. PowerPoint is a very useful tool for doing class presentations 77%
12. An important aspect of my laptop is that it is portable 74%
28a. My laptop is essential for writing papers 73%
10. I use my laptop frequently to access the Internet to pursue my own personal interests 67%
55. The laptop helps me keep up-top-date with campus activities through e-mail 67%
3. I find my laptop more convenient than accessing a PC 66%
7. I use my laptop regularly to access the Internet for class projects/research 66%
78. Everyone on campus having the same software is a real advantage 64%
95. The cost structure of the laptop program greatly affects my view of the usefulness of the

laptop
63%

13. The laptop and case are too heavy to carry around easily, so I do not take it to campus 62%
74. The ODU Computer Network is generally reliable 60%
57. The laptop makes it easier for me to stay in touch with friends and family who live some

distance away
59%

76. I find it very easy to find Internet and power source connectors (outlets) on campus to use
my laptop outside of class

59%

11. I think laptops are a luxury item 58%
91. The ODU laptop program has made computer technology more convenient for me 58%
43. I search for library resources on my laptop more often than I go to the library to search

for library resources
56%

93. The laptop program makes me feel as though I am at a school that is a leader in higher
education

56%

1. I find laptops an essential part of college learning 55%
14. I am unwilling to share my laptop with anyone because I am afraid of damage to the unit 55%
62. The laptop is really useful for my family 54%
80. I have found the college laptop computer Helpdesk useful in solving my laptop-related

problems
54%

73. Off campus, ROAM provides fast Internet service 54%
4. I prefer to use my laptop over other computers 54%
89. The use of laptops will improve on this campus once the majority of faculty incorporates

the use of laptops into their courses
53%

38a. My professors do not incorporate laptops effectively into class 52%
8. I use e-mail more frequently now that I have a laptop 51%
23. I often take my computer places where I would not otherwise have access to a computer 51%
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‘‘Communication’’ was the dominant response to social impacts. To Item 49 which asked ‘‘Of the
professors you had last semester, how many professors use e-mail?’’, sixty-eight percent of stu-
dents indicated two or more of their professors used e-mail, while only 8% said none did.

Table 5
Survey items where more than 50% of respondents strongly or somewhat disagree

18. I am concerned that I use my laptop so much that I neglect doing other things 79%
15. I worry so much about breaking my laptop that I avoid using it 75%
16. I worry a lot about losing my laptop 73%.
81. My laptop has needed to be ‘‘in the shop’’ for repairs at the ODU Helpdesk too often 69%
47. Using my laptop to participate in a chat room for class is an important activity for me 66%
54. The laptop has helped me get to know other students 66%
30. I do not use my ODU e-mail account because I have another one that is my main account 64%.
17. I worry so much about the security of my laptop that I do not carry and use it on campus 62%
63. My family members have become more comfortable using computers after using my laptop 59%
28c. Playing games is one of the things I do most often with my laptop 58%
56. I participate more in campus events because I get e-mails regarding events 53%
19. The laptop has helped me develop new habits for studying 53%
65. I feel motivated to demonstrate my laptop!s capabilities to friends and family 53%
46. Using my laptop to access online bulletin boards for class is important to me 53%
52. I feel more comfortable expressing myself in a chat room or an online message board vs in a

classroom
52%.

5. I know much more about how to use computers as a result of this laptop program 51%.
28d. Downloading music is an important use of my laptop 51%
37. My professors demonstrate how using my laptop can enrich my college experience in their

discipline
51%

29. I use my laptop much more for personal matters than for doing schoolwork 50%
66. I never let my siblings use the computer because I do not want it to get damaged 50%

Table 6
Question 24b. If you use your laptop, how have your study habits changed ðn ¼ 60Þ
Response code Frequency

No difference – subtotal 27 (32%)
Does not matter to me 19
Distracted me 4
Use other computers 3
Faculty use limited 1

Made a difference – subtotal 57 (68%)
Research is easier, access to more study tools 15
Convenient, portable or small 10
Type notes for study 9
Type papers 9
Use class websites, helpful for assignments 6
I do not procrastinate as much 5
Communicate more w ODU students 1
Computer skills comfort increased 1
Remote connection helpful 1
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Seventy percent of the respondents indicated having had problems with their laptops; diffi-
culties were split evenly between hardware and network problems. In addition to the responses to
Items 73 and 74, regarding off campus ease of access to the campus network and its reliability,

Table 8
Question 32. Summarize the impact of the laptop on your life academically ðn ¼ 68Þ
Response code Frequency

No difference – subtotal 38 (45%)
Does not matter to me 18
Financial options 6
Desktop faster, use other computers 4
Angry 3
Too heavy 3
Laptop costly 2
Faculty use limited 1
Unreliable 1

Made an impact – subtotal 47 (55%)
Convenient, portable or small 12
Useful for assignments 11
Tremendous 9
Access more study tools 7
Computer skills comfort 4
More organized, professional 2
Internet means better informed 2

Table 7
Question 31. Examples of how I study with my laptop ðn ¼ 65Þ
Response code Frequency

Does not matter 7
Download music 1
Subtotal 8 (7%)

Type papers 19
Access Internet 18
Type notes for study 18
Research is easier, or library research 14
Use WebCT 10
Helpful for assignments, receive teacher note guides, access more study tools 6
E-mail professors 5
Make Powerpoint presentations 3
Communicate more w ODU students 3
Storing information 2
Convenient or portable, small 2
Chat session for class 1
Personal grade sheets 1
Take to class 1
Subtotal 103 (93%)
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50% of students indicated the frequency of problems with their laptop, as ‘‘never’’ or ‘‘not very
often.’’ About 20% experienced problems ‘‘every time I used it’’ or ‘‘quite often.’’ Nonetheless,
64% of respondents said they would recommend purchase of a laptop, with 95% of those indi-
viduals commenting on the machine!s portability, size or convenience.

Table 10
Question 59. Summarize the impact the laptop has had on your life socially. ðn ¼ 62Þ
Response code Frequency

No impact or negative impact – subtotal 32 (44%)
Does not matter 30
Desktop faster 1
Faculty use limited 1

Positive impact – subtotal 40 (56%)
In touch w/family or friends 23
Lower phone bills, or fewer letters and phone calls 6
Communicate w/ODU students 3
Informed about ODU activities 2
Internet means better informed 2
More important social than academic 2
Tremendous 2
Internet means global friends 1
I like it 1

Table 9
Question 34. What new habits have you developed since having the laptop? ðn ¼ 63Þ
Response code Frequency

No new habits – subtotal 32 (38%)
Does not matter 23
Download music 4
Distracted me 4
Financial options 1

New habits – subtotal 52 (62%)
Check e-mail often 9
Type notes 6
Access Internet 6
Typing skill 4
Type papers 4
Do not procrastinate 3
E-mail professors 3
Research is easier, library research 3
Use WebCT 2
Computer skills comfort 2
In touch w friends or family 2
Helpful for assignments, or making Powerpoint presentations 2
Other 6
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By contrast with the response to Item 93 (Table 4), where 55% of students indicated that the
laptop program made them feel they attended a school that was an educational leader, half the
students indicated that the laptop initiative was ‘‘not at all important’’ to their decision to come to
ODU. In fact, fewer than 10% indicated that the program was important or very important to that
decision.

5. Discussion

For about two-thirds of the respondents at ODU in academic year 2000–2001, the laptop
computer made a significant difference in study habits and to their academic and social lives. They
found the computers helped with classroom assignments, e-mail, communication, and research.
For the remaining one third of the students, the laptop either had no impact or may have been a
distraction. These results are echoed in first year findings from Kathryn Holleque!s survey of
students at Valley City State University (VCSU). In 1997, the first year of her study, 69% used
their computers more than three times daily (Holleque, 2002). However, by 2002, data from her

Table 11
Question 84. If you have had problems with your laptop, what problems have you had? ðn ¼ 52Þ
Type of problem Frequency

Hardware: computer freezing, floppy or hard drives, screen, keyboard, power sources,
error messages

30 (40%)

Network problems: access, general problems, password, slow, e-mail connections 30 (40%)
Software missing 5 (6%)
Other: minor problems, needed-reimaging, slow service, too many problems 10 (13%)

Table 12
Question 96b. Your reasons for recommending purchase of laptop vs desktop ðn ¼ 71Þ
Response code Frequency

Recommend desktop - subtotal 23 (32%)
Desktop better investment 14
Desktop monitor bigger 3
Laptop is unreliable 2
Desktop faster 2
Laptop costly 1
Remote connection slow 1

Recommend laptop - subtotal 45 (63%)
Portable or small 29
Convenient 14
Continuously upgraded 1
Hassle free 1

Other responses – subtotal 3 (4%)
Does not matter 2
Depends on purpose 1
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six-year longitudinal research showed 78% of students using their computers at least four or more
times a day for a variety of academic and personal uses, with an additional 13% using them at
least three times daily, e.g., 91% of those polled.

The subscales developed from the survey questions cluster student reactions by topic and
provide one way to organize and elaborate a discussion of the findings. Four of the subscale topics
deal with different dimensions of how students reacted to the laptop initiative in an academic
context: academic success, learning community, study habits, and faculty classroom use of
computers. Three other subscales deal with dimensions of how students reacted personally to the
laptop initiative: personal use, cost, and future plans.

5.1. Academic context

The subscale means on academic success and study habits were both greater than 3, indicating,
on balance, that students felt their use of laptops was important to their academic success and had
resulted in positive changes in their study habits. Responses to the open-ended questions provide a
more detailed picture of student behavior. Students provided many examples of how their laptops
were used for studying (Question 31). Two-thirds of students felt the laptop had changed their
study habits (Question 24b). And more than half the students felt the laptop made a substantial
difference in their academic performance (Question 32) and social interaction (Question 34). They
found the computers helped with classroom assignments, e-mail, communication and research. At
the same time, about one third of the students did not change their study habits after getting the
laptop, and slightly more, 45%, of students felt the laptop did not make much of a difference to
them academically or socially (38%). By contrast, large percentages of the VSCU students in the
longitudinal study Agree or Strongly Agree that using technology tools ‘‘increases critical
thinking’’ (77%), and ‘‘enhance the learning experience’’ (92%) (Holleque, 2002).

Most ODU students appear to feel that they have made good use of the laptop. About two-
thirds of the students attribute changes in study habits and academic life to their use of the laptop
computers. Other students apparently felt they already had computer-related habits which the
laptop simply made more convenient to pursue. The responses to Question 34 show more detail:
‘‘typing papers, notes and developing typing skills’’ accounts for 16% of overall reported utili-
zation, or 30% of utilization by those indicating they had developed new habits. Twenty-seven
percent of utilization involved the Internet or communication, or 45% of the new habits reported.

The means for the learning community and faculty classroom use of computers were both lower
than 3 (where 1¼ strongly disagree and 5¼ strongly agree). Student perception of the value of the
laptop to their academic success was tightly correlated with their perception of the success of
faculty in integrating the laptop into teaching and classroom activity. More than half the students
felt their professors did not incorporate computer technology effectively. Student perception of
faculty utilization of the computer in classroom activities was the single most powerful predictor
of whether students felt the laptops were essential to their learning, or to their academic success.
Analysis of these responses showed no significant difference by academic major, full or part-time
status, whether the laptop was the student!s first computer, or how they felt about the cost
structure.

ODU appears to be experiencing a pattern of faculty adoption of technology similar to that of
many other institutions. Research indicates that after the lone rangers and early adopters, there is
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often a time lag in the adoption curve that is ‘‘chasm-like’’ for the next tier of users. Institutions
that have bridged the chasm implemented changes in faculty reward systems, institutional climate,
workload structures, and incentive schemes to encourage faculty to integrate technology into their
teaching (Bates, 2000; Daniel, 1996; Moore, 1991; Owen, 2001; Scott, Chenette, & Swartz, 2002).
Academic 2000–2001 was the first year the students participated in the laptop initiative at ODU.
Internal institutional evaluations conducted at other schools over longer periods, such as Valley
City State University, indicate that faculty use and student perceptions of value can improve over
time (Holleque, 2002).

The negative response to the learning community subscale (Table 1) appears to reflect several
different factors. First, where students lived appeared to affect the way students engaged in ac-
tivities that related to the creation of an intellectual community, termed by ODU ‘‘a community
of learners.’’ Those students living on-campus were more likely to respond positively to this
subscale than were those living off-campus. Second, students indicated they did not use tech-
nology in many of the ways that might increase the feelings of community. Sixty-six percent did
not use chat rooms (see Table 5). On Item 50, a yes/no question about whether they used online
advising sessions with their professors, eighty percent said ‘‘no’’; the mean response to Item 53,
‘‘the laptop helped interaction with advisors’’, was 2.7 (where 1¼ strongly disagree, and
5¼ strongly agree). The mean response to Item 42, ‘‘I used the laptop frequently for communi-
cation in group projects,’’ was 2.86, on a scale where 1¼ strongly disagree and 5¼ strongly agree.
Because the student population on this campus is largely a commuter population, these com-
munication tools could serve as very important means to engage students more actively as part of
a community if they were better utilized.

5.2. Students’ personal reactions

The mean student response to the personal use subscale was slightly in the negative direction,
2.91, indicating (where 1¼ strongly disagree) that a substantial number of students disagreed that
the computer was useful for personal or social purposes. In part, this may reflect student expe-
rience with network and hardware reliability, both of which were troublesome during 2000–2001,
the first year of the program. For those reporting problems with their computers, half involved
access to the network or its slow speed, and the other half reflected hardware problems. Family
members were given access to about half the computers and appear to have made use of them,
although half the parents and many siblings, appear to have had almost daily access to other
computers and so for them, the laptop was a not a significant opportunity.

The mean student response to future purchase of laptops, by contrast, was positive, 3.21, where
5¼ strongly agree. Apparently student perception of the academic value outweighed their per-
ceptions of personal use. The vast majority of students appreciated the convenience of the laptop,
especially its portability and small size. Two-thirds of the students would recommend purchase of
a laptop computer.

The strength of student frustration about the cost structure of the laptop program was one of
the most striking findings. The mean response for the cost subscale was 4.04, where 5¼ strongly
agree, and provides clear indication that students wanted much more cost information and choice.
Eighty-two percent of students felt they needed more information. Seventy-eight percent of stu-
dents defined the cost of the laptop as a very important factor as they financed their education and
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63% said the cost structure greatly affected their view of the usefulness of the laptop (see Table 4).
Thirty-three percent of students responding to Question 100 (Table 13), which asked for rec-
ommendations for improving the program, criticized the financial aspects of the laptop initiative.
Sixteen percent recommended that students be given a choice between a laptop or a desktop
computer and another eleven percent suggested more hardware options, for a total of twenty-
seven percent who recommended changes in the hardware. Other specific comments suggested
network improvements and broader hardware options regarding zip, floppy drives and memory,
and directed attention to possibilities for providing students with more information about the
computer, through more introductory courses or online information about upgrades. A handful
of students had no comments.

While it is clear that the majority of students liked their laptops and used them heavily, their
inability to choose either their laptop configuration, e.g., Zip or CD ROM drives, or to choose
between a laptop and a less expensive desktop, was very important. The strong positive responses
to many academic uses suggests that students were willing to separate their reactions to questions
about the usefulness of the laptop from frustrations about hardware choice when responding to
the survey. These strong negative reactions to the cost structure only appeared in response to five
very specific survey items.

5.3. Special student populations

As indicated earlier, preliminary analysis suggested that the students for whom the laptop was
their first computer appeared to respond differently than other students. The ANOVA analysis
confirmed these differences (see Table 2). ‘‘First computer’’ students were more likely to feel that
the laptop was integral to their academic success and to use the laptop in activities, such as group
projects, that increased their sense of being part of an intellectual community. They were more
likely to use the laptop to access the Internet and e-mail, and were more likely to utilize the laptop
for personal use. Given a choice between a laptop and a desktop, they indicated a preference for
the laptop and would consider purchasing one after graduation. Despite the clarity of the
quantitative results, knowing that these students had no previous experience with desktops, we

Table 13
Question 100: What are the most important recommendations you would make for improving the laptop program at
ODU? ðn ¼ 65Þ
Type of recommendation Frequency

Improve financial options, or laptop costly 25 (33%)
Provide choice 12 (16%)
Laptop hardware options, or memory 8 (11%)
Network improvements, slow connection, password 8 (11%)
Faculty use limited 5
None 5
Create introductory course 4
Provide upgrade information 2
Other 7

Total 76
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must question whether their responses reflect a ‘‘laptop’’ effect, or perhaps, to some degree, simply
a ‘‘first computer’’ effect.

Academic majors are another way of segmenting student populations, and often the disciplines
utilize technology in such different ways that the majors represent distinct populations in terms of
their perceptions of technology. From this survey data, the only item where academic majors
appeared to differ was in relationship to the cost subscale. Examination of these results yields no
particular pattern. Analyses indicated no statistically significant differences whether by science vs.
social science, or heavy-use majors, e.g., business and education, or by other majors. We can offer
no logic to explain the data beyond idiosyncratic and individual reaction to financial matters often
seen in other contexts. This would be an area where further research could generate more useful
insight.

6. Summary and conclusions

There are limitations to our ability to generalize from the findings of this study. At a small,
religiously affiliated campus with a predominantly commuter student population, including a
significant population of returning adults, student response to the technology might differ from
those at a larger, non-sectarian institution with a younger, residential population. However, as
larger numbers of working adults choose to enter colleges and universities as students, the nature
of the ODU population becomes even more relevant rather than serving as a limitation.

The small sample size prevented significant analysis using gender, race/ethnicity or academic
majors as population segments. We encourage other campuses pursuing these initiatives to un-
dertake research specifically designed to compare student reaction along these lines. And, finally,
this research presents student response to the first year of a laptop program, and does not provide
longitudinal data.

The results of the research conducted with ODU are richly suggestive and do provide guidance
for administrators considering technology configurations for their campuses. Three key dimen-
sions of technology programming can be highlighted.

First, consistent with findings at other campuses and with research on technology adoption, the
major factor affecting student perception of the value of their laptops to their academic success is
their perception of the quality of faculty utilization of the technology for teaching. Assisting
faculty to gain the imagination and skills that will help them creatively integrate technology into
their pedagogy is the biggest challenge facing ODU and its peers across the country. In an en-
vironment where classroom connectivity is dramatically enhanced, new pedagogical strategies are
required to avoid an expensive investment that simply mimics current teaching patterns or gives
the ‘‘sage on the stage’’ flashy new presentation tools. Achieving ‘‘technology fluency’’ at a
proficiency level that equates with the ability to design technology enhanced learning experiences
is much more challenging than asking faculty to use e-mail, or create web-pages supporting
threaded discussions. Gaining sufficient experience with a new computer system to achieve
‘‘teaching fluency’’ requires a substantial investment of time and attention. The majority of faculty
are not equipped to venture into these areas without the support of pedagogical experts, in-
structional designers, and technical staff (Scott et al., 2002).
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Second, students are consumers. The academy may not appreciate the consumer attitudes that
students bring into the educational environment, but the academy must respond. Consumers want
good information and they want choices (Mooney & Bergheim, 2002). Colleges and universities
seeking to maintain sensible cost structures for supporting student computers, as well as the sanity
of their tech support staffs, must balance those needs with the ‘‘customization’’ required to serve
their students well. ‘‘Ubiquitous computing’’ is a goal that can be achieved in a variety of ways,
and laptops can play a special role in an educational environment. They offer possibilities for
creative interaction that immobile desktops cannot provide. The key question is how to define the
elements critical to the institution!s cost considerations, while offering students choice among
options in a ubiquitous environment.

Finally, it seems that hardware problems continue to plague the best of new technology. Some
years ago, a brilliant IBM advertisement showed a two-page spread of dozens of sheep against a
blue-sky background – all were white except for a single black sheep. The commentary said
something like, ‘‘even if we are 99% trouble-free, what do we tell the one customer whose com-
puter doesn!t work properly?’’ Campus leaders and vendors may need to bear in mind an im-
portant lesson from the restaurant business: one disgruntled customer can undo the goodwill
engendered by ten satisfied customers (Friedman, 1999). Machines that come in for repair more
than once or twice should be pulled from the pool and replaced. If the goal is education and the
computer simply a tool, neither the student nor the institution is served when the tool does not
work reliably and students are unable to complete assignments or access communication
networks.

The responses to this survey indicate that a slight majority of students found their laptop
computers essential to their academic success. These students appreciated the convenience of the
laptops, and could generate a long list of examples of how the computer was useful to their
learning. The strongly mixed nature of student response highlights the centrality of the faculty
classroom dynamic. By helping faculty better integrate the technology, and by responding to
student requests for more choice, the value of the computer to student academic experience is
likely to be enhanced even further.
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