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Abstract

The implementation of the laptop program at Ryerson University provides a basis for further
research on learning styles in this technology enabled environment. In particular, the impact
of this laptop teaching/learning environment on deep and surface learners is the subject of a
longitudinal study. The purpose of this paper is to share initial findings and observations on
the data collected from the 1% group of students enrolled in the program and to invite com-

ments for the next stage of data collection and analysis.

Keywords: deep learners, surface learners, laptop, computer attitude questionnaire, infor-

mation and communication technology.

1. INTRODUCTION

The purpose of this research is to investigate
the effectiveness of the laptop enhanced
teaching/learning environment on Deep and
Surface Learners. The objective of this paper
is to share the initial findings of the first
stage in this longitudinal study of under-
graduate students enrolled in the laptop
program at Ryerson University. According to
Denton and Mockford (1998), deep learners
tend to take a holistic approach to learning,
whereas surface learners focus on learning
strategies in order to accomplish immediate
results. In the laptop environment, at Ryer-
son University,
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students and faculty are provided with lap-
top computers equipped with wireless
capability. These computers are configured
with a variety of hardware and software to
support the teaching/learning process, many
factors in the environment. Research has
shown that students have a tendency to
adapt either a deep approach or a surface
approach to their learning strategy (King,
2002). However, the question as to how the
laptop enhanced program at Ryerson im-
pacts deep and surface learners remains an
interesting question. It is on this question
that the study focuses attention.

Arguably, the pervasive use of technology in
the classroom has the potential to increase
the volume of material delivered to students.
What needs to be ascertained is whether this
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new capability contributes to the effective-
ness and efficiency of contemporary peda-
gogy as it relates to deep and surface learn-
ers.

2. LITERATURE REVIEW

The use of information technology to en-
hance the teaching/learning process is con-
tinuing to engage the research community.
As universities and colleges struggle with a
shortage in resources, these organisations
look to internet technology as a means to
deliver a variety of programs. In the educa-
tional circles, it is a generally accepted no-
tion that the advancement in technology
contributes significantly to the improve-
ments in learning and instruction. For in-
stance, Demetriadis, Pomportsis & Traintafil-
lou (2003) emphasize that in many countries
the introduction of Information and Commu-
nication Technology (ICT) into schools has
been praised as the necessary course of ac-
tion for the qualitative improvement of
teaching and learning methodology. How-
ever, thorough teacher preparation in the
effective use of technology is essential to the
effectiveness of this strategy.

The extent to which teachers and students
embrace technology, as a complimentary
component to learning styles, is a function of
their comfort level with the technology
(Verillon 2000; Beyth-Marom, Chajut, Roc-

cas, & Sagiv 2001; Newhouse, 2000). Fur-
ther research also shows that some teachers
have a positive attitude towards computers
in the classroom, and the integration of the
technology into teaching strategies and cur-
riculum development (Kosakowski, 1998;
King, 2002; Christensen & Knezek, 2002;
Morales & Roig, 2002). On the other hand,
there are teachers that display a negative
attitude towards using technology in the
classroom for various reasons ranging from
teacher preparation and training in technol-
ogy use, to insufficient time allocated to
technology adaptation initiatives (Hua, B.&
Lehman, J.D, 2003; Crawley, L., 2000). Itis
also important to note that students’ learn-
ing styles and gender are compelling indica-
tors of their ability to adapt to a computer-
supported teaching/learning environment
(Hakkarainen & Palonen, 2003).

3. POPULATION

The population for this study consists of a
diverse group of undergraduate students at
Ryerson University, School of Information
Technology Management. Table 1 shows the
age distribution and Table 2 shows the gen-
der distribution.

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
AGE 83 19 29 20.47 1.564
Valid N (listwise) 83
Female
Descriptive Statistics
N Minimum | Maximum Mean Std. Deviation
AGE 252 19 27 20.89 1.451
Valid N (listwise) 252
Male
Tablel.
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Gender

Cumulative

Frequency Percent Valid Percent Percent
Vald F 83 24.8 24.8 24.8
M 252 75.2 75.2 100.0
Total 335 100.0 100.0

Table2.

The average age of the population (ap-
proximately 21 years) suggests that these
students should be computer savvy. Accord-
ing to the CAQ results, 8% of the students
indicated that they experienced a “sinking
feeling” when they think of using a com-
puter. In contrast, 38% of the respondents
indicated that they are comfortable with
computers.

4. METHODOLOGY

4.1 Definition of Deep and Surface
Learning

Researchers have sought to describe clearly
identifiable, qualitative distinctions in stu-
dent learning styles. Biggs (1994) identifies
learning styles as “the way in which students
go about their academic tasks, thereby af-
fecting the nature of learning outcome.” The
most basic of these use the classifications of
"deep learning" and ‘"surface learning"
(Entwistle & Ramsden, 1983; Marton &
Saljo, 1984). For the purpose of this study,
deep and surface learning are defined, as
noted by Denton & Mockford, (1998), as fol-
lows:

"Deep learning is based on
high levels of intrinsic moti-
vation, pursuing new ideas
and materials through a va-
riety of strategies in the
search for understanding.
The deep approach is the
ideal model for learning, al-
though student performance
may not necessarily be rec-
ognized in the award of high

marks during assessment.
On the other hand,

Surface  learning occurs
when the student simply

puts in the minimal effort to
avoid failure. There is a fo-
cus on assessment require-
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ments and an early move to
final prototype modeling on
the basis of limited design
decision making.”

4.2 Survey Instrument

In this longitudinal study, it is crucial to as-
certain the students’ attitude to computers
as the first step towards investigating how
the laptop environment influences their
learning styles. Accordingly, the initial meth-
odology used to examine the research ques-
tion was a survey technique similar to the
Computer Attitude Questionnaire (CAQ) (see
Appendix A) (Christensen and Knezek,
1996), to investigate the impact of informa-
tion technologies on students’ learning
styles. The first section of the questionnaire
requested the standard demographic infor-
mation from 1% Year Information Technology
Management (ITM) students, of the laptop
program, surveyed: (1) Program Year, (2)
Computer experience, (3) Computer use in
the classroom, (4) Computer use at the be-
ginning of the school year, (5) Computer
training received, (6) Access to a computer
at home, (7) Age. Please note that gender
was captured in a subsequent section. The
second section of the survey included 20
questions that reflected students’ attitude
towards computers and measured their re-
sponses using a five point Likert scale
where: “A” represents “strongly disagree”,
“B” represents “disagree”, “C"” represents
“agree”, “D” represents “strongly agree”,
and “E” represents "“not applicable”. The
third section of the survey included 10 ques-
tions that addressed the students “feelings”
towards computers. The responses in this
section were measured using a five point
Likert scale where: “E” represented the least
affective response and “A” represented the
most affective response.

In the fourth section students were pre-
sented with 70 questions that addressed the
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role of computers in their education, training
and learning strategies. The students were
presented with statements and they were
asked to respond using the following 5 point
Likert scale: “A” represents “strongly dis-
agree”, "B” represents “disagree”, “C" repre-
sents “undecided, “D” represents “agree”,
“E” represents “strongly agree”. The internal
consistency reliability for the paired com-
parisons portions of the CAQ are thought to
be quite high (> .80, See Table 5).

5. PROCEDURES

Subjects for this study were pre-assigned to
the ITM 1% year core programs for the aca-
demic year 2002/2003 and placed into the
laptop program. A total of 119 students from
a possible population of 335 responded to
the survey. These students were considered
a convenience sample as this author’s col-
leagues administered the survey to their re-
spective sections. Every effort was made to
ensure that each student participated in the
survey once. It was possible to include the
entire laptop cohort for 2002/2003 as the
population for the study.

The response rate to the survey was rela-
tively high as students respond to the ques-
tionnaire at the start of their regularly
scheduled lecture session or towards the end
of a lecture session.

6. RESULTS

The total number of questionnaires distrib-
uted was 160 with a 74% response rate.
The timing of the survey and the quantity of
questions on the questionnaire were limiting
factors on the effectiveness of the response.
The survey was administered towards the
end of the semester when the students were
preoccupied with preparation for final ex-
aminations. In addition, most students noted
that the questionnaire was too lengthy.

The process of investigating the impact of
laptop computers on deep learners begins
with analyzing the students’ attitude towards
computers (See Table 3 in the Appendix).
43% of the respondents agree that it is im-
portant to learn to use the computer. While,
47% indicated that computers give them “an
opportunity to learn new things”. However,
only 5% of students agreed that they will
“work harder if they can use computers
more often”. What will motivate the other
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95% of the students to work harder other
than more access to computers? This author
argues that identifying the students’ learning
styles and adapting the laptop teach-
ing/learning environment to facilitate these
styles will significantly contribute to im-
provement the students’ academic perform-
ance.

In addition to the students’ attitude towards
computers, their achievement as measured
by their grade point average (GPA) is also
extremely important. At the end of the 1%
year, the Mean student GPA was approxi-
mately 2.3 (See Table 3).

7. CONCLUSIONS AND IMPLICATIONS
FOR FURTHER RESEARCH

Students in the laptop program tend to use
their computers as a coping tool in order to
manage the increase workload in this new
technological era. The initial data collected
also shows that there is a disproportionate
representation of female in the Information
Technology arena. The ITM enrolment for
2002/2003 shows that female students ac-
count for less than 25% of the cohort (See
Table 2). Moreover, the average age be-
tween genders is comparable (See Table 1).
The interesting question is; what is respon-
sible for this gender gap in technology ap-
preciation and its effective use in teaching
and learning?

The gender distribution among Information
Technology (IT) faculty seems to be one of
the factors that ultimately influence the gen-
der representation in the student population.
Currently, at ITM female faculty account for
19% IT staff and male faculty account for
81%.

This researcher’s next step is to administer a
learning styles inventory to students in the
program in order to analyse the impact of
the laptop learning environment on deep
and surface learners.
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APPENDIX

Descriptive Statistics

N Minimum | Maximum Mean Std. Deviation
GPA 252 .87 4.17 2.3594 .60108
Valid N (listwise) 252
Male
Descriptive Statistics
N Minimum | Maximum Mean Std. Deviation
GPA 83 1.34 3.56 2.3459 .50031
Valid N (listwise) 83
Female
Table 3.
Survey of Students’ Attitudes towards Computers
Reading issues A B C D E
Strongly Dis- Strongly
Disagree agree Agree Agree N/A
(%) (%) (%) (%) (%)
1) I enjoy doing things on
the computer. 76 3 5 13 3
2) I am tired of using
a computer. 11 10 23 12 41
3) I will be able to get a
good job if I learn how
to use a computer. 4 3 8 16 67
4) I concentrate on a
computer when I use one. 7 4 15 13 57
5) I enjoy computer games
very much. 15 8 43 20 10

6) I would work harder if I

could use computers more

often. 68 11 8 5 4
7) I think that it takes a long

time to finish when I use

a computer. 76 8 5 3 3
8) I know that computers give

me opportunities to learn

new things. 11 6 21 47 7
9) I can learn many things when
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I use a computer. 18 11 25 36 2
10) I enjoy lessons on the
Computer. 16 11 32 25 7

11) I believe that it is very
important for me to learn how

to use a computer. 11 8 19 43 9
12) I think that computers are very

easy to use. 8 17 25 34 5
13) I feel comfortable working

with a computer. 12 16 25 34 4

14) I get a sinking feeling when 1
think of trying to use a

computer. 37 20 16 8 9
15) Working with a computer

makes me nervous. 41 21 12 14 6
16) Using a computer is very

frustrating. 34 24 13 16 7
17) I will do as little work with

computers as possible. 31 25 20 13 3
18) Computers are difficult to use. 37 23 18 12 3
19) Computers do not scare

me at all. 8 15 26 38 7
20) I can learn more from books

than from a computer. 16 18 26 18 14

Computers are:

21) Unlikable, Likable 29 18 18 5 5
22) Unhappy, Happy 20 14 28 7 7
23) Bad, Good 25 15 21 7 8
24) Unpleasant, Pleasant 25 15 18 9 8
25) Tense, Calm 21 16 24 6 6
26) Uncomfortable, Comfortable 19 13 25 8 7
27) Artificial, Natural 18 11 26 6 11
28) Empty, Full 17 13 24 10 5
29) Dull, Exciting 24 8 22 10 6
30) Suffocating, Fresh 20 14 23 8 5
Table 4.

Table 2. Internal Consistency Reliability for 8-Factor Structure of

the CAQ
Subscales Alpha No. of Vari-
ables
F1 (Computer Importance) .82 7
F2 (Enjoyment) 82 9
F3 (Motivation) 80 9
F4 (Study Habits) 82 10
F5 (Empathy) .87 10
F6 (Creativity) 86 13
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F7 (Anxiety) .84 8
F8 (Seclusion) .81 13

Hopson, Michael H. (1998). Effects of a technology enriched learning environment on student
development of higher order thinking skills. p. 35. Doctoral dissertation, University of North

Texas, Texas. Permission granted.

Table 5.
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