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This article reports the development, validation and use of a survey for
assessing students’ perceptions of their e-learning environments. The Online
Learning Environment Survey (OLES) was administered to 325 students, 131
in Australia and 194 in Hong Kong. The data were analysed to examine 1)
the reliability and validity of the survey, 2) differences between the
perceptions of a) students’ actual and preferred environment, b) students
and their teacher and c¢) male and female students and 3) whether
associations exist between students’ perceptions of their e-learning
environment and their enjoyment of e-learning. In addition to quantitative
data, unstructured interviews were used to provide a more in depth
understanding of the e-learning environments created. These data provide
valuable feedback to educators working in e-learning environments to help
teachers to evaluate the effectiveness of the environment and to make
adjustments and improvements as required.

Objectives

Creating, maintaining and working in e-learning environments is
challenging and, to date, there has been little evaluation of the quality of
such learning environments. This study aimed to provide educators with a
tool that could be used to obtain feedback on students’ perceptions of their
e-learning environments.

The objectives of the study were:

1. To validate the Online Learning Environment Survey (OLES) as a tool
to provide educators with information about students’ perceptions of
e-learning environments.

2. To use the new questionnaire in investigating differences between the
perceptions of:
a. students’ actual and preferred e-learning environment;
b. male and female students; and
c. teachers and students.
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3. To investigate whether students’ perceptions of e-learning
environments are associated with their enjoyment of e-learning.

Theoretical framework

Studies describing psychosocial learning environments have involved
numerous factors that influence learning in classrooms. Research
specifically on classroom learning environments commenced with the
separate works of Walberg (Anderson & Walberg, 1968; Walberg, 1979)
and Moos (1974). These two works have spawned many diverse research
programs around the world (Fraser, 1994, 1998a). Although earlier work
often used questionnaires to assess learning environments, the productive
combination of qualitative and quantitative methods is a hallmark of the
field today (Tobin & Fraser, 1998).

Few fields of educational research can boast the existence of such a rich
array of validated and robust instruments. Learning environment research
has provided a useful focus in evaluations of educational innovations
(Fisher, Aldridge, Fraser & Wood, 2001; Fraser & Maor, 2000; Maor &
Fraser, 1996; Newby & Fisher, 1997; Teh & Fraser, 1995; Zandvliet, 2003)
and more recently web based learning (Jegede, Fraser & Fisher, 1995;
Taylor & Maor, 2000; Walker, 2002). Past research has found links between
classroom environments and student outcomes (Fraser, 1994, 1998a; Goh,
Young & Fraser, 1995). A recent study focused on the effectiveness of
outcomes focused and technology rich learning environments in promoting
student retention, achievement, attitudes and equity (Aldridge, Fraser,
Fisher, Trinidad & Wood, 2003; Trinidad, Macnish, Aldridge, Fraser &
Wood, 2001). Such research has shown that students’ outcomes are likely to
be better when the actual learning environment more closely matches their
preferred learning environment (Aldridge, Fraser, Fisher, Trinidad &
Wood, 2003; Fraser, 1998b, 1999; Fraser & Fisher, 1983).

There are many factors that can influence the learning experience,
including the infrastructure, quality of content and assessment, quality of
learner support systems, assumptions made by learners and educators
about the learning experience itself and peer support networks for learners
and educators (Macnish, Trinidad, Fisher & Aldridge, 2003). It is also
suggested that, given the emerging nature of e-learning®, there is a need for
research in this discipline to inform teaching and learning development.
Ellis and Phelps (2000) consider that discussion of the application of online

! Electronic learning or e-learning, as defined by Jackson (2002) Defining eLearning

— Different Shades of "Online™, can be technology enhanced learning and/or
technology delivered learning. Both dimensions describe e-learning for the
purpose of this paper.
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technologies has not matured. Reeves (1998) also comments on the need for
development and empirical research. As Godfrey (2001) states, “to become
confident, critical and creative users of ICT educators must have access to
professional development programs that enable them to have multiple
skills, both in the use of technology and in task design” (p. 16). Therefore
educators need, not only the ICT skills, but also the models of best practice
and knowledge to support learning grounded in practical learning theory,
especially if they are to develop their own materials. They need to
understand the rationale for integrating ICT into learning environments
and interpreting curriculum documents to make decisions about designing,
delivering, managing and evaluating instruction in e-learning
environments.

In the race for educational and training institutions to move into e-learning,
there has been a tendency to develop e-learning environments around
content. This has resulted in a fairly linear approach to the use of
technologies. Learning environments must be built on sound learning
principles with communication, activities and problem solving (Albon &
Trinidad, 2002). Whilst instructors have become more comfortable with
producing e-learning materials, encouraging students to absorb
information from them, and then testing students to see if they have, there
is now a growing movement towards designing e-learning environment
that recognises how the communicative powers of the Internet support an
active and constructive role for learners (Albon & Trinidad, 2002; Oliver &
Omari, 1999; Salmon, 2000). This article reports the findings from research
that uses a tool to help educators assess their e-learning environment.

Research methods

The present study involved quantitative and qualitative research methods
in the collection of data as recommended by Tobin and Fraser (1998) and
Erickson (1998). The information gathered from a range of sources was
then used to provide a more complete picture of the learning environment,
a process described by Denzin and Lincoln (1994) as bricolage. Data
collection for the present study involved survey data, online interviews
with students, interviews with teachers, evaluation of curricula and
learning materials, and document analysis.

Instruments used

Over the past 30 years, a number of instruments have been developed to
measure a range of classroom contexts (Fraser, 1998a, 1998b), such as
individualised classrooms (Fraser, 1990) and constructivist classrooms
(Taylor, Dawson & Fraser, 1995a, 1995b). Many of these instruments are
valuable in their own right, have been used extensively in research and



Trinidad, Aldridge and Fraser 63

have demonstrated reliability in comprehensive field trials. Collectively,
however, there is some overlap in the dimensions that they measure and
there have been none that have been developed to specifically measure the
online learning environment.

In 1996, Fraser, McRobbie and Fisher (1996) began the development of the
What is Happening In this Class? (WIHIC) questionnaire, which incorporates
a wide range of dimensions (from a range of questionnaires) that are
important to the present situation in classrooms and have also shown to be
significant predictors of outcomes (Fraser, 1994, 1998a). A similar approach
has been used in the development of the Outcomes Based Learning
Environment Questionnaire (Aldridge, Laugksch, Fraser, & Seopa, 2004) and
the Technology Rich Outcomes Focused Learning Environment Survey
(TROFLEI; Aldridge, Dorman & Fraser, in press) in which scales, relevant
to the learning environment to be assessed, in addition to new scales
developed for a specific purpose, have been combined to create a new
instrument. In each case the new instruments have been shown to be valid
and reliable.

The Online Learning Environment Survey (OLES) used this technique when it
incorporated scales from four existing instruments, namely, the What Is
Happening In this Class? (WIHIC; Fraser, Fisher & McRobbie, 1996)
guestionnaire, the Constructivist Learning Environment Survey (CLES;
Taylor, Fraser & Fisher, 1997), the Distance Education Learning Environments
Survey (DELES; Jegede, Fraser & Fisher, 1995; Walker, 2002) and the
Technology Rich Outcomes Focused Learning Environment Instrument
(TROFLEI; Aldridge, Dorman & Fraser, in press; Aldridge, Fraser, Fisher,
Trinidad & Woods, 2003).

The selection of scales from different instruments was made with the
unique nature and characteristics of e-learning environments in mind and
to ensure that the dimensions are consistent with Moos’ (1974) scheme for
classifying the dimensions of any human environment? Three scales from
the WIHIC were selected, namely, Teacher Support, Student Autonomy
and Equity. Four scales from the DELES were selected, namely, Authentic
Learning, Student Interaction & Collaboration, and Asynchronicity.
Finally, one scale from each of the CLES and TROFLEI were selected,
namely, Personal Relevance and Computer Usage, respectively.

2 Moos identified three basic dimensions including: the Relationship Dimension,
which measures the nature and intensity of personal relationships; the Personal
Development Dimension, which measures the directions in which personal growth
and self enhancement occur; and the System Maintenance and System Change
Dimension, which measures the extent to which the environment maintains clear
objectives and control and responds to change.
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The original version of the OLES had 62 items and was developed to
include two separate response scales, one allowing students to indicate
how often they perceive a classroom practice as actually happening, and
the other to indicate how often they would prefer that practice to happen.
In each case, students responded on a five point frequency scale of Almost
Always, Often, Sometimes, Seldom and Almost Never. The Online
Learning Environment Survey (OLES) can be viewed on the web at
http://www.monochrome.com.au/oles/oles.htm. Table 1 provides a
description of each scale included in the final version of the OLES, a
sample item, the name of the questionnaire from which the scale originated
and the classification of each scale according to Moos (1974) scheme.

Table 1: Description, sample item, origin and
Moos’ classification for each OLES scale

Scale Description : Sample Item cﬂelgtligerlll- : MOOS.'
The extent to which naire dimension

Computer |... students use their | use the computer to |TROFLEI |System

usage computers as atool to  |obtain information maintenance
communicate with from the Internet. and system
others and to access change
information.

Teacher |... the teacher helps, The teacher gives me |WIHIC |Relationship

support |befriends, trusts and is  |valuable feedback on
interested in students.  |my assignments.

Student |... students have I share information |DELES |Relationship
interact- |opportunities to interact |with other students.
ionand |with one another,
collab- exchange information
oration and engage in
collaboration.

Personal |... there isa connection | | can relate what | CLES Personal
relevance |between students’ out of |learn to my life development
school experiences. outside of this class.
Authentic |... students have the I work on DELES |Personal
learning |opportunity to solve real |assignments that deal development
world problems that are |with real world
authentic. information.
Student |... students have I make decisions DELES |System
autonomy |opportunities to initiate |about my learning. maintenance
ideas and make their and system
own learning decisions, change

and the locus of control
is student oriented.

Equity ... students are treated |l am treated the same |WIHIC |Relationship
equally by the teacher. |as other students in
this class.
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Asynch- |... the asynchronous | read the posted AODLE |System

ronicity  |nature of the discussion |messages at times maintenance
forum promotes that are convenient to and system
reflective thinking and  |me. change

the posting of messages
at times convenient to
the students.

A second form of the OLES was developed to assess teachers’ perceptions
of the e-learning environment. This version contains items parallel to the
student version and, like the student version, it allows teachers to express
their actual and preferred perceptions.

To assess students’ satisfaction with their e-learning environment, an
Enjoyment scale was adapted from the Test of Science Related Attitudes
(Fraser, 1981).

Quantitative data collection

The OLES and Enjoyment scale were administered to students online
during classes that incorporated e-leaning environments. Data were
instantly captured and exported, making the instrument easy to administer
to online groups of learners. A web based survey provides a data collection
format that is more reliable and time efficient compared to paper based
versions. The survey can be completed in the class on the computers with
the teacher, thus providing instant and more reliable data as it does not
have to be re-entered at a later date from the paper version. The sample
consisted of 325 students, including 194 students in Hong Kong (43
secondary and 153 university students) and 131 students in Australia (all
secondary students). The data were collected from 11 classes using e-
learning, five classes in Hong Kong and six classes in Australia. Seven
teachers taught these 11 classes.

Qualitative data collection

According to Erickson (1998, p. 1155), qualitative information is
particularly appropriate when researchers require “detailed information
about implementation ... [or] to identify and understand change over
time”. The present study examined the use of e-learning by teachers and
students in two countries. It was considered appropriate, therefore, to
collect qualitative data using a variety of sources. It was with this in mind
that data collection for the present study involved different kinds of
information (as recommended by Erickson, 1998) to triangulate the data
gathered.

Qualitative data were gathered through online interviews with students
and educational material, including examples of online notes, curriculum,
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etc, logged from the classes using e-learning. Unstructured interviews were
used to help to clarify and expand the survey responses in order to provide
a more empathetic understanding of the effectiveness of the learning
environment. Online interviews via email were conducted with a total of
21 students, 11 from Hong Kong and 10 from Australia. Interviews were
also conducted with 7 teachers.

Findings and results

Validity and reliability of the OLES

The first research objective was to validate the OLES for use in e-learning
environments. Data collected from the sample of 325 students were
analysed to investigate the reliability and validity of the OLES. Principal
axis factor analysis with oblique rotation (direct oblimin) was used because
one can assume that the factors are related (Coakes & Steed, 2001). Factor
analysis confirmed a refined structure for the instrument comprising 52
items in eight scales. One scale, Accessibility, was lost. All of the remaining
52 items have a loading of at least 0.30 on their a priori scale and no other
scale for both the actual and preferred versions of the questionnaire (see
Table 2). The percentage of the total variance extracted with each factor is
also recorded at the bottom of Table 2. For the actual version, the
percentage of variance varies from 2.65% to 32.83% for different scales,
with the total variance accounted for being 69.41%. For the preferred
version, the percentage of variance ranges from 2.20% to 44.95% for
different scales, with a total variance accounted for being 77.43%.

Table 2: Factor loadings for actual and preferred forms of the OLES

Factor Loading
Student
Item |Computer| Teacher | interact- | Personal |Authentic| Student | Equity |Asynch-
No usage |support| ionand |relevance| learning | auton- ronicity
collab- omy
oration
Act | Pre | Act|Pref| Act| Pref | Act |Pref| Act| Pref |Act| Pref | Act |Pref| Act |Pref
2 0.79 |0.79
3 0.78 |0.82
4 0.77 |0.78
5 0.83 |0.73
6 0.84 |0.83
7 0.35 |0.48
9 0.78 0.88
10 0.76 0.84
11 0.80 0.95
12 0.7410.87
13 0.77 0.87
14 0.70 0.81
15 0.50|0.72
16 0.7210.88
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4.25
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Factor loadings smaller than 0.30 have been omitted. The sample consisted of 325 students.

To examine whether the items in a scale assess the same construct, the
internal consistency reliability was calculated. For both the actual and
preferred forms of the OLES, the internal consistency (Cronbach alpha
reliability) estimates ranged from 0.86 to 0.96 for that actual version and
from 0.89 to 0.96 for the preferred version (Table 3). These estimates were
comparable to those found in studies using the same scales (e.g. Aldridge,
Fraser, Fisher, Trinidad & Wood, 2003) and, therefore, were considered

satisfactory.
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Table 3: Internal consistency reliability (Cronbach alpha coefficient),
Discriminant validity (mean correlation with other scales) and
Ability to differentiate between classrooms (ANOVA results) for the
individual as the unit of analysis

Scale No of Alpha Mean correlation ANOVA
items reliability with other scales eta’
Actual | Preferred | Actual |Preferred| Actual
Computer usage 6 0.89 0.90 0.21 0.38 0.17**
Teacher support 8 0.93 0.96 0.41 0.44 0.10**
Student interaction 6 0.93 0.94 0.43 0.54 0.11**
and collaboration
Personal relevance 5 0.86 0.93 0.45 0.56 0.03
Authentic learning 5 0.89 0.95 0.43 0.59 0.05
Student autonomy 8 0.90 0.95 0.39 0.53 0.05
Equity 8 0.96 0.97 0.36 0.59 0.04
Asynchronicity 6 0.87 0.89 0.38 0.43 0.25**
Enjoyment 8 0.96
** p<0.01

The sample consisted of 325 students in 11 groups.
The eta? statistic (which is the ratio of ‘between’ to ‘total’ sums of squares)
represents the proportion of variance explained by class membership.

The mean correlation of a scale with another scale was used as a
convenient index of discriminant validity (see Table 3). For the actual
version, the discriminant validity ranged from 0.21 to 0.59 and for the
preferred version the discriminant validity ranged from 0.38 to 0.59. These
scores indicate that there is a degree of overlap between the scales, but the
factor analysis attests to the independence of factor scores on the eight
OLES scales.

An analysis of variance (ANOVA) was used to determine the ability of the
actual form of each OLES scale to differentiate between the perceptions of
students in different groups. The eta?® statistics were calculated to provide
an estimate of strength of the association between class membership and
the dependent variable (OLES scale). The ANOVA results (see Table 3)
indicate that four of the eight scales are able to differentiate significantly
between classrooms (p<0.01), namely, Computer Usage, Teacher Support,
Student Interaction and Collaboration and Asynchronicity. These findings
suggest that students perceive the learning environments of different
classrooms differently for these four scales.

Students’ perceptions of actual and preferred e-learning
environments

The second research objective was to examine students’ perceptions of their
actual and preferred e-learning environments. MANOVA for repeated
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measures was used to investigate whether differences between actual and
preferred scores on the set of eight OLES scales were statistically
significant. Because the multivariate test (Wilks’ lambda) revealed
significant actual-preferred differences overall, the ANOVA for repeated
measures was interpreted for each individual OLES scale. The results
(reported in Table 4 and Figure 1) indicate that, for all scales, learners
would prefer a more favourable level of each OLES scale than is currently
perceived to be present. Results are statistically significant (p<0.01) for all
of the eight OLES scales. The effect sizes (reported in Table 4) were
calculated to estimate the magnitude of the differences between students’
scores on the actual and preferred forms of the OLES, as recommended by
Thompson (1998, 2001). The effect sizes range between approximately one
third of a standard deviation (0.32) and two thirds of a standard deviation
(0.69). These results replicate numerous studies worldwide, which have
found that learners would prefer a learning environment more favourable
than the one perceived as being present (Fraser, 1998a, 2002).

Table 4: Average item mean, Average item standard deviation and
Difference (Effect size and MANOVA results) between students’
actual and preferred scores on the OLES using the individual as the
unit of analysis

Average item Average it(_am_ Difference
OLES scale mean? standard deviation
Actual |Preferred| Actual |Preferred Esfifze eCt F
Computer usage 2.94 3.54 1.21 1.17 0.50 | 4132**
Instructor support 3.68 4.19 0.89 1.02 0.53 | 47.07**
Student interaction and 3.64 3.93 0.96 1.04 0.29 | 13.21*
collaboration
Personal relevance 3.37 4.00 0.85 0.98 0.69 | 75.26**
Authentic Learning 3.46 3.94 0.89 1.06 0.49 | 39.42**
Student Autonomy 3.80 4.19 0.78 0.93 0.46 | 34.31*
Equity 3.90 4.21 0.94 1.01 0.32 | 16.34**
Asynchronicity 3.12 3.47 1.01 1.14 0.33 | 17.04**

**p<0.01
N=325 students.
# Average item mean = Scale mean divided by the number of items in that scale.

Differences in gender perceptions of e-learning environments

Figure 2 provides a graphical profile of the average item mean for male
and female students’ scores on the actual and preferred versions of the
OLES. One way MANOVA was conducted to explore differences between
scores on the actual and preferred versions of the OLES for male and
female students. A one way MANOVA with the set of actual OLES scales
as the dependent variables was used in one analysis and the set of
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preferred scales in a second analysis, with gender as the independent
variable in both cases.
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Figure 1: Average item mean for students’ actual
and preferred scores on the OLES

For each analysis, the multivariate test yielded significant results (p<0.01)
in terms of Wilks' lambda criterion, indicating that there were sex
differences in the set of criterion variables as a whole. Therefore, the
univariate ANOVA was interpreted for each scale. In order to estimate the
magnitudes of gender differences, effect sizes were calculated as
recommended by Thompson (1998, 2001). Because the number of items in
each scale differs, the average item mean, or scale score divided by the
number of items in that scale, was chosen to provide a meaningful
comparison between scales.

For the actual version of the OLES, the results reported in Table 5 suggest
that the perceptions of male and female students are statistically
significantly (p<0.01) different for three of the eight scales, namely, Teacher
Support, Student Interaction and Collaboration and Equity. For each of
these scales, females perceive a more positive classroom environment than
do males. The effect size for these three scales for which gender differences
are statistically significant are approximately one quarter of a standard
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deviation (0.24-0.27). These effect sizes suggest a notable difference
between male and female perceptions of the actual learning environment.

Table 5: Average item mean, Average item standard deviation and
Difference (Effect size and MANOVA result) between male and
female students’ actual and preferred scores on the OLES using the
individual as the unit of analysis

Average item | Average item

a Difference
OLES scale Form mean standard dev
Effect
Male |Female| Male | Female size F
Computer usage Actual 2.96 2.92 1.26 1.16 0.03 0.09
Preferred| 3.56 3.52 1.23 1.12 0.03 0.09
Teacher support Actual 3.57 3.78 0.98 0.78 -0.24 4.46*

Preferred| 4.06 4.32 1.12 0.88 -0.26 5.42*
Student interaction Actual 3.51 3.77 1.06 0.84 -0.27 5.86*
and collaboration Preferred| 3.82 4.04 1.12 0.95 -0.21 3.56
Personal relevance Actual 3.34 341 0.91 0.78 -0.08 0.48
Preferred| 3.92 4,08 1.06 0.88 -0.16 2.28
Authentic learning Actual 3.48 3.43 0.91 0.87 0.06 0.26
Preferred| 3.90 3.98 1.15 0.96 -0.08 0.49
Student autonomy Actual 3.73 3.87 0.86 0.68 -0.18 2.42
Preferred| 4.09 4.30 1.05 0.78 -0.23 4,08*

Equity Actual 3.80 4.01 1.01 0.85 -0.23 4.29*
Preferred| 4.04 4.39 1.11 0.87 -0.35 | 9.88**
Asynchronicity Actual 3.08 3.16 1.08 0.93 -0.08 0.62

Preferred| 3.48 3.45 1.20 1.07 0.03 0.08

*p<0.05 **p<0.01
N=164 male students and 161 female students
# Average item mean = Scale mean divided by the number of items in that scale.

Table 5 and Figure 2 indicate that females would prefer a learning
environment that includes significantly more (p<0.05) Teacher Support and
Equity than their male counterparts. For the remaining six scales, gender
differences are not statistically significant. The effect sizes for the two
preferred scales, for which gender differences are statistically significant,
are approximately one quarter (0.23) and one third (0.35) standard
deviation for Teacher Support and Equity respectively. With the exception
of these two scales, it would appear that male and female students prefer
similar e-learning environments. Overall, the results suggest that girls
perceive a more positive classroom environment than boys, thus
replicating earlier studies (Fisher, Henderson, & Fraser, 1997; Henderson,
Fisher, & Fraser, 2000; Wong & Fraser, 1996).




72 Australasian Journal of Educational Technology, 2005, 21(1)

= = =l = = Male Actual

Male Preferred

Average ltem Mean

= = == = = Femalc Actual

Female Preferred

Computer
Usage
Teacher
Support

Student
Interaction &
Collaboration

Personal

Relevance

Authentic

Learning
Student
Autonomy
Equity
Asynchronicity

Scale

Figure 2: Average item mean for male and female students’
actual and preferred scores on the OLES

Differences between teachers’ and students’ perceptions of the
e-learning environment

A further objective was to examine whether teachers and students perceive
the e-learning environment differently. The results reported in Table 6 and
Figure 3 indicate that teachers generally perceive the e-learning
environment to be more positive than their students. These findings
replicate past research that compares teachers’ and students’ perceptions of
the learning environment (Fraser, 1998a).

T tests for paired samples, using the class means as the unit of analysis,
were used to investigate whether teachers and students had different
perceptions of their classroom environment. The results (reported in Table
6) indicated that teachers perceived statistically significantly (p<0.05) more
of six of the eight OLES scales than their students (the exceptions being
Student Interaction and Collaboration and Student Autonomy). Overall,
the results reported in Table 6 and Figure 3 suggest that e-learning
environments are perceived more favourably by teachers than by students.
The effect sizes (reported in Table 6) for the six scales for which there was a
statistically significant difference range between approximately three
guarters of a standard deviation (0.73) and two and two thirds standard
deviations (2.65). These effect sizes suggest a notable difference between
teachers’ and students’ perceptions.

To try to explain these differences, qualitative information was collected
and analysed. For example, in the case of the Teacher Support scale,
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interviews suggested that some teachers made assumptions about their
students’ knowledge about how they should use the e-learning
environment and how much support they needed to use it effectively. Most
of the teachers were confident that their students were able to work
independently, expecting them to work on materials after class. However,
one teacher stated that “students really do expect to be spoon fed and they
are not very self directed in their own learning”[T03-06].

Table 6: Average item mean, Average item standard deviation and
Difference (effect size and paired t test result) between teachers’
students’ scores on the OLES using the class mean as the unit of analysis

OLES scale Average item Average item Difference
mean standard dev
Effect
Students |Teachers| Students | Teachers size t

Computer usage 3.35 3.98 0.77 0.96 0.73 2.86*
Teacher support 3.84 4.66 0.36 0.26 2.65 5.03**
Student interaction and 3.81 4.21 0.36 0.38 1.08 2.01
collaboration
Personal relevance 3.47 3.83 0.22 0.21 1.67 3.63*
Authentic learning 3.55 4.03 0.31 0.53 1.14 2.75*
Student autonomy 3.88 3.91 0.20 0.53 0.08 0.18
Equity 3.97 4.37 0.24 0.38 1.29 3.00*
Asynchronicity 3.44 3.86 0.32 0.24 1.50 6.80**
*p<0.05 **p<0.01

N=325 students. N=7 teachers
# Average item mean = scale mean divided by the number of items in that scale.

In contrast, many of the students whom were interviewed felt that they
needed more guidance from the teachers. One such student stated that “the
teacher does not explain much before | got used to it. Overall speaking,
there is not enough support from the teachers during the time when | am
using e-learning in the classroom or at home. But | managed to learn by
myself” [S03-05]. Two other students explained that “They encourage us to
use e-learning, but do not provide enough training to fully utilise its
features” [S03-09] and “We used the forum only in class when the teacher
asked us to do so. As we were already in the same classroom at that time,
the forum did not help much in interaction. It might have been better if we
had more time to discuss issues face to face in class. The forum and e-
learning work best when students cannot be in the same room” [S03-021].

Such comments illustrate that the expectations of students and teachers
when using e-learning can be quite different. Through such interviews, it
was possible to discuss ways in which the teachers could improve the use
and support during e-learning.
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Figure 3: Average item mean for students’ and teachers’
actual perceptions on the OLES

Associations between student perceptions of the learning
environment and their enjoyment of e-learning

To investigate associations between the eight OLES scales and student
enjoyment, simple and multiple correlation analyses were conducted (see
Table 7). The results of the simple correlation analysis indicate that all eight
of OLES scales are statistically significantly (p<0.01) and positively
associated with student enjoyment of their online learning experiences. The
correlation between student attitudes and OLES scales ranged between 0.20
and 0.43. The results of the simple correlation analysis suggest that
improved student attitudes are associated with more emphasis on all of the
aspects assessed by the OLES.

The multiple correlation (R) reported in Table 7 for the set of eight OLES
scales was statistically significant (p<0.01) and was 0.56. This value of the
multiple correlations replicate the findings of the past studies, cited by
Fraser (1998a), that indicate associations between student attitudes and
dimensions of the classroom environment.

To identify which classroom environment scales contribute most to the
variance in student satisfaction, the standardised regression weights (beta)
were examined (see Table 7). Five of the OLES scales (Computer Usage,
Teacher Support, Authentic Learning, Student Autonomy and
Asynchronicity) are significantly (p<0.05), positively and independently
related to student enjoyment. These results suggest that more emphasis on
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these five scales in e-learning environments is linked with learners
enjoying their online experiences.

Table 7: Simple correlation and multiple regression analyses for
associations between student attitudes and dimensions of the OLES

Enjoyment-environment
Scale association (N = 325 students)
r b

Computer usage 0.27** 0.13*
Teacher support 0.20** 0.15*
Student interaction and collaboration 0.26** 0.00
Personal relevance 0.32** 0.02
Authentic learning 0.40** 0.14*
Student autonomy 0.39** 0.26**
Equity 0.36** 0.11
Asynchronicity 0.43** 0.26**
Multiple correlation (R) 0.56**

*p<0.05 **p<0.01

The students interviewed were, on the whole, positive about the impact of
their e-learning environment, summing up their experiences with
statements such as “I like the characteristics of easy accessibility and a
boundary free environment [as it provides] rich information sources and
‘synchronised’ interactions in e-learning” [S03-07]. Another student
expressed that there were more opportunities to share work and ideas
when he said, “I can see that, with the use of this, we've got a place that we
could share the references that we've found, the ideas that we had in mind
and the experience that we had”[S03-010].

Discussion

This article reports the development and use of an instrument (the Online
Learning Environment Survey, OLES) that was designed to help educators
assess the e-learning environments that they are creating. The OLES
consists of 52 items in eight scales that can be considered important in an e-
learning environment, namely, Computer Usage, Instructor Support,
Student Interaction and Collaboration, Personal Relevance, Authentic
Learning, Student Autonomy, Equity and Asynchronicity. The survey
includes an actual and preferred version, and a parallel teacher version, all
of which are responded to on a five point frequency scale of Almost Never,
Seldom, Sometimes, Often and Almost Always. The OLES is administered
online, thus providing instructors with instant feedback on the actual and
preferred learning environments perceived by students and the teacher.

For this study, the OLES was administered to 325 students and seven
instructors in 11 e-learning groups at the university and secondary level in
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Hong Kong and Australia. Qualitative and quantitative data were gathered
within the unique e-learning environments that are developing in these
countries.

As a first step, the data collected from 325 students were analysed in
various ways to support the reliability and validity of actual and preferred
versions of the OLES. Principal axis factor analysis with oblique rotation
confirmed a refined structure, comprising 52 items in eight scales. The
internal consistency (Cronbach alpha reliability) estimates for the actual
version of OLES ranged from 0.86 to 0.96 for the actual version and from
0.89 to 0.96 for the preferred version. When the mean correlation of a scale
with other scales was used as a convenient index of discriminant validity,
the values for the discriminant validity could be regarded as small enough
to confirm that each scale generally measures distinct aspects of the e-
learning environment. Also, four of the eight scales of the actual form of
the OLES were able to differentiate between the perceptions of students in
different e-learning groups.

As a second step, data collected using the OLES were used to explore
differences between the perceptions of: students’ actual and preferred e-
learning environment; male and female students; and teachers and
students. In some cases, the qualitative data were used to explain the
differences found from analyses of questionnaire data.

To examine whether differences exist between students perceptions of the
actual and their preferred learning environments, MANOVA for repeated
measures was used. The results indicate a statistically significant difference
(p<0.01) between students’ actual and the preferred scores for each of the
eight learning environment scales. The effect sizes range between
approximately one third of a standard deviation (0.32) and two thirds of a
standard deviation (0.69), thus suggesting that there is an educationally
important difference between students’ perceptions of the actual and the
preferred environment.

The study also involved an investigation of gender differences in students’
perceptions of the actual and preferred learning environment. Gender
differences were explored using a one way MANOVA with the set of OLES
scales as the dependent variables and gender as independent variable. It
was found that females perceive statistically significantly more (p<0.05)
actual Instructor Support, Student Interaction and Collaboration and
Equity and more preferred Instructor Support and Equity than their male
counterparts. However, with the exception of the two OLES scales of
Instructor Support and Equity, male and females would prefer similar e-
learning environments.
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A further objective was to examine whether instructors and students
perceive the e-learning environment differently. The results indicate that
instructors perceive statistically significantly (p<0.05) more favourable e-
learning environments than do their students for six of the eight OLES
scales (the exceptions being Student Interaction and Collaboration and
Student Autonomy). The effect sizes for the six scales for which there was a
statistically significant difference range between approximately three
guarters of a standard deviation (0.73) and two and two thirds standard
deviations (2.65). These findings replicate past research that compares
teachers’ and students’ perceptions of the learning environment (Fraser,
1998a). Qualitative data were collected to help to explain the differences
between student and teacher perceptions. It was found that, generally,
teachers and students had different expectations, which led to the
contradiction in perceptions.

A final objective of the study was to examine whether associations exist
between the e-learning environment perceived by the students and their
enjoyment of e-learning. Simple and multiple correlation analyses were
conducted to investigate associations between student enjoyment and the
eight OLES scales. The results of the simple correlation analysis indicated
that all eight of the OLES scales were statistically significantly (p<0.01)
associated with student enjoyment of their e-learning at the individual
level of analysis. The multiple correlation for the set of eight OLES scales
was statistically significant (p<0.01). The standardised regression weights
suggest that five of the eight OLES scales, namely, Computer Usage,
Instructor Support, Authentic Learning, Student Autonomy and
Asynchronicity, were significantly (p<0.05), positively and independently
related to student enjoyment. These patterns of associations are generally
consistent with past research (Fraser, 1998a).

Conclusion

Teaching and learning does not improve as a result of ICT alone; it is
improved when it is grounded in practical learning theory. It is important
that, as we move into using more e-learning, we have opportunities to
reflect on models of best practice grounded in practical learning theory.
Without such opportunities, it is difficult for teachers to provide the best
learning outcomes for their students. The present study is significant in
that it involved the validation and use of a learning environment
instrument that provides feedback information about students’ perceptions
of the e-learning environment that can be used as the basis for reflective
practice. The profiles generated through student responses to the OLES,
when supported with interview data, allow teachers to reflect on aspects of
the e-learning environments that are working well and those aspects that
they might want to change to better support their students’ learning.
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Because the OLES is administered online, it has the ability to provide users
with data that depict the actual and preferred learning environments of
students and teachers immediately, giving instant and potentially valuable
feedback to instructors working in these environments. Such data can then
used to support open dialogue between the teacher and students to
determine ways in which they might work together to guide educational
decision making to improve their e-learning environment.

Also, the present study is significant as it illustrates how learning
environment research tools, such as the OLES, can help in evaluating the
effectiveness of e-learning environments. Past studies have found links
between students’ perceptions of the psychosocial characteristics of their
learning environments and their learning outcomes (Fraser, 1998a). The
present study is important in that it used the OLES to explore ways in
which educators can make improvements to their e-learning environments
based upon their students’ perceptions, thereby enhancing student
outcomes.
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