
This article was downloaded by: [Lakisha Simmons]
On: 07 August 2015, At: 19:08
Publisher: Routledge
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered
office: 5 Howick Place, London, SW1P 1WG

Click for updates

Open Learning: The Journal of Open,
Distance and e-Learning
Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/copl20

Measuring transactional distance in
web-based learning environments: an
initial instrument development
Xiaoxia Huanga, Aruna Chandrab, Concetta DePaolob, Jennifer
Cribbsa & Lakisha Simmonsc

a School of Teacher Education, Western Kentucky University,
Bowling Green, KY, USA
b Scott College of Business, Indiana State University, Terre Haute,
IN, USA
c College of Business Administration, Belmont University,
Nashville, TN, USA
Published online: 05 Aug 2015.

To cite this article: Xiaoxia Huang, Aruna Chandra, Concetta DePaolo, Jennifer Cribbs & Lakisha
Simmons (2015): Measuring transactional distance in web-based learning environments: an initial
instrument development, Open Learning: The Journal of Open, Distance and e-Learning, DOI:
10.1080/02680513.2015.1065720

To link to this article:  http://dx.doi.org/10.1080/02680513.2015.1065720

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information (the
“Content”) contained in the publications on our platform. However, Taylor & Francis,
our agents, and our licensors make no representations or warranties whatsoever as to
the accuracy, completeness, or suitability for any purpose of the Content. Any opinions
and views expressed in this publication are the opinions and views of the authors,
and are not the views of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified with primary sources
of information. Taylor and Francis shall not be liable for any losses, actions, claims,
proceedings, demands, costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with, in relation to or arising
out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,

http://crossmark.crossref.org/dialog/?doi=10.1080/02680513.2015.1065720&domain=pdf&date_stamp=2015-08-05
http://www.tandfonline.com/loi/copl20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/02680513.2015.1065720
http://dx.doi.org/10.1080/02680513.2015.1065720


systematic supply, or distribution in any form to anyone is expressly forbidden. Terms &
Conditions of access and use can be found at http://www.tandfonline.com/page/terms-
and-conditions

D
ow

nl
oa

de
d 

by
 [

L
ak

is
ha

 S
im

m
on

s]
 a

t 1
9:

08
 0

7 
A

ug
us

t 2
01

5 

http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Measuring transactional distance in web-based learning
environments: an initial instrument development

Xiaoxia Huanga*, Aruna Chandrab, Concetta DePaolob, Jennifer Cribbsa and
Lakisha Simmonsc

aSchool of Teacher Education, Western Kentucky University, Bowling Green, KY, USA; bScott
College of Business, Indiana State University, Terre Haute, IN, USA; cCollege of Business
Administration, Belmont University, Nashville, TN, USA

This study was an initial attempt to operationalise Moore’s transactional distance
theory by developing and validating an instrument measuring the related
constructs: dialogue, structure, learner autonomy and transactional distance. Data
were collected from 227 online students and analysed through an exploratory
factor analysis. Results suggest that the instrument, in general, shows promise as
a valid and reliable measure of the constructs related to transactional distance
theory. Potential refinement of the instrument and future research directions are
included at the end of the article.

Keywords: transactional distance; dialogue; structure; learner autonomy;
web-based learning environment; instrument development

Introduction

Transactional distance is an important pedagogical theory in distance education
proposed by Moore (1972, 1980, 1991, 1993). It refers to ‘a distance of understand-
ings and perceptions, caused in part by the geographic distance that has to be over-
come by teachers, learners and educational organisations if effective, deliberate,
planned learning is to occur’ (Moore, 1991, para. 4). In Moore’s original model, the
extent of transactional distance is determined mainly by three factors: (1) dialogue
between the instructor and the learner, (2) the rigidity or flexibility of course struc-
ture, i.e. course design elements such as course objectives, instructional strategies
and evaluation methods and (3) learner autonomy that is associated with learner
directedness, indicating the amount of control that the learner exerts during the
learning process (Moore, 1993).

Despite the wide recognition of transactional distance as a key pedagogical the-
ory in distance education, there is a lack of consensus on the operational definitions
of the related constructs, which poses some concerns in the literature (Dron, 2005;
Garrison, 2000; Giossos, Koutsouba, Lionarakis, & Skavantzos, 2009; Gorsky &
Caspi, 2005). For example, Dron (2005) claimed that the theory involved fuzzy and
muddy definitions of the underlying constructs, which resulted in different
interpretations of the theory. Garrison (2000, p. 5) pointed out the lack of clarity
regarding the definition of structure and dialogue, indicating that it was not clear as
to whether they were ‘variables, clusters or dimensions’; in addition, he pointed out
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that it was unclear whether transactional distance should be considered as ‘a two-
by-two matrix, a single continuum, or distinct clusters’. Gorsky and Caspi (2005), in
their attempt to interpret the theory, challenged it to the extent that they doubted its
construct validity and considered the theory as tautology, where dialogue is the only
factor determining transactional distance.

All these concerns or challenges revolve around operational definitions of the
underlying constructs of the theory and their interrelationships. While there is no
doubt about the pedagogical importance of the theory and its impact on distance
education, the value of the theory could be maximised with solid operational defini-
tions of the underlying constructs that enable and enhance application through
empirical verifications of the theory. Although a limited number of studies have
attempted to operationalise the theory (Bischoff, Bisconer, Kooker, & Woods, 1996;
Chen, 2001; Chen & Willits, 1999; Saba & Shearer, 1994), few studies have done
so including all of the constructs in the full theoretical model, i.e. dialogue, struc-
ture, learner autonomy and transactional distance. Further, most of these studies
have been criticised for either lacking construct validity or providing only limited
support of the theory (see Gorsky & Caspi, 2005). In addition, advances in commu-
nication technologies offer the potential for richer and more flexible means for dia-
logue and structure in the context of distance education. This, in our view, calls for
a re-examination of the theory in order to assess how best to operationalise each of
the constructs and their interrelationships in the original model to keep up with the
impact of newer technologies on distance education. To date, few studies have
examined the full model holistically in its prismatic complexity in current web-based
distance courses.

Hence, the purpose of this study was to revisit and assess studies focused on
conceptual discussions and empirical verification of the theory, and, in so doing,
develop an instrument that measures each construct of the original transactional dis-
tance model in current web-based learning environments marked by newer commu-
nication technologies.

Reconceptualising transactional distance-related constructs

Each construct in the full model, i.e. dialogue, structure, learner autonomy and
transactional distance, is reviewed and discussed in further detail below.

Transactional distance

Moore defined transactional distance as ‘a psychological and communications space
to be crossed, a space of potential misunderstanding between the inputs of instructor
and those of the learner’ (Moore, 1993, p. 22). This seemingly simple statement has
resulted in multiple interpretations in practice. Bischoff et al. (1996) was the first to
study the phenomenon, attempting to verify the theory in an interactive TV learning
environment. In this study, transactional distance was operationally defined as
perceived interpersonal closeness among learners and between the instructor and
learners. However, focusing solely on interpersonal closeness failed to capture the
‘understanding’ aspect or lack of it between the instructor and the learner as
indicated in the original definition (Gorsky & Caspi, 2005). Transactional distance
has also been operationally defined as a ‘function of dialogue and structure’ (Saba
& Shearer, 1994, p. 46) or, satisfaction with perceived knowledge gained in courses
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with online components (Stein, Wanstreet, Calvin, Overtoom, & Wheaton, 2005).
However, these interpretations of transactional distance seemed to deviate from the
original definition since there was a lack of a direct measure of understanding or
misunderstanding between the instructor and the learner or among the learners. Chen
(2001) seemed to be more consistent with the original definition by directly asking
students to ‘indicate to what extent they perceived psychological or communica-
tional distance’ (p. 330) for learner–instructor interaction, learner–learner interaction,
learner–content interaction and learner–interface interaction in an online environ-
ment. However, a lack of definitional clarity could lead to multiple interpretations of
‘psychological or communicational distance’ by students, thereby posing potential
challenges to the validity of the data.

Building on previous research, we consider transactional distance a multi-
dimensional construct that includes both social and cognitive aspects, where
interpersonal closeness, shared understanding and perceived learning are integral
elements. In accordance with Moore’s original definition, we emphasise the
aspect of ‘(mis)understanding’, while at the same time including the aspect of
‘closeness’ as a dimension of transactional distance that is consistent with the
concept of ‘psychological or communication space’ (Fiedler, 1952; Healey, White,
Eshghi, Reeves, & Light, 2008). Perceived closeness concerns the social aspect
of transactional distance, while shared understanding and perceived learning
concern the cognitive aspect. Including both cognitive and social aspects of
‘distance’ seem to provide a more complete picture of transactional distance and
is aligned with what has been emphasised in the literature on teaching and learn-
ing (Garrison, 2007; Whipp & Lorentz, 2008). Similar to Bischoff et al. (1996),
we define closeness as learner–instructor and learner–learner interpersonal rela-
tions in an online learning environment. However, we also agree with previous
research (Caspi & Gorsky, 2005) that the understanding or misunderstanding
aspect of transactional distance should be a more important aspect to consider, as
also seen in Moore’s original definition (1991, 1993). We operationally define
this aspect of transactional distance as shared understanding and perceived
learning, more specifically, sharedness as shared understanding of course goals,
content, activities and other course-related tasks and perceived learning as
whether learning goals are met as perceived by the learners.

Dialogue and structure

Dialogue and structure are the constructs in the theoretical model that can be
manipulated through instructional design. Moore’s original construct of dialogue
emphasised the interaction between the instructor and learners (1991, 1993). Several
researchers have proposed to expand this original construct to include learner
interaction with other learners (Benson & Samarawickrema, 2009; Chen & Willits,
1999). Structure conveys the rigidity or flexibility of the design elements such as
learning objectives, teaching strategies and assessment methods, and it indicates the
extent to which course design accommodates individual learner’s needs (Moore,
1993). The question of how to operationalise dialogue and structure in a web-based
online environment is an important one in order to empirically verify the transac-
tional distance theory.

As far as dialogue is concerned, previous research seems to have reached a con-
sensus that it included both learner–instructor interaction and learner–learner
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interaction. However, operationally measuring the two types of interaction in a way
that is consistent with Moore’s definition has remained problematic. Prior research
has operationalised learner–learner and learner–instructor interactions in different
ways, such as quantity and frequency (Bischoff et al., 1996; Chen & Willits, 1999),
student satisfaction (Stein et al., 2005) or rate/nature of dialogue through the method
of discourse analysis (Saba & Shearer, 1994). Moore’s original definition of dia-
logue focused on the quality of interaction, e.g. ‘purposeful’, ‘constructive’, ‘posi-
tive’ and ‘valued by each party’ (1993, p. 24). We consider it essential to
incorporate these qualitative characteristics when operationalising dialogue, e.g. ‘I
value my communication with the instructor on course-related issues’. At the same
time, we also agree with some previous researchers (Bischoff et al., 1996) that it is
necessary to include a measure for quantity of dialogue, e.g. ‘I communicate with
my instructor on course-related issues at least once a week’, as the amount of
dialogue may affect the quality of a course.

Structure has been measured by satisfaction with the course design (Stein et al.,
2005), course organisation and course delivery (Chen & Willits, 1999) or number of
students, class activities and seating arrangement (Bischoff et al., 1996). Benson
and Samarawickrema (2009) considered learner–content interaction and learner–
interface interaction as the elements of structure. We support this conceptualisation
of structure since both content and interface are essential in defining the extent of
rigidity or flexibility of course design elements. In addition, both types of interac-
tion, together with learner–instructor and learner–learner interactions, have been
identified as part of the four critical types of interaction affecting student success in
distance education (Hillman, Willis, & Gunawardena, 1994; Moore, 1989). In
this study, we took a step further in an attempt to operationalise Benson and
Samarawickrema’s (2009) conceptualisation of structure as a combination of content
and interface in the development of the instrument.

We further argue that formality, individualization and variety are essential
characteristics defining the learner–content aspect of structure based on the
review of literature. Previous research has equated flexibility in course design
with a ‘loosely structured’ course design characterised by fluid course objectives
and activities that are open to negotiated modification by learners through
learner–instructor dialogue. A loose structure was premised on the logic that it
would allow learners to co-create their learning experience, thus leading to higher
levels of tailoring of course design elements to accommodate greater individual-
isation and variety (Kearsley & Lynch, 1996). This line of argument may have
been valid in the early stages of distance education, when one-on-one interaction
between the instructor and individual learners dominated, hence involving the
learner in the process of defining course objectives, activities, and assessment to
address the needs of the learners might have been more feasible. Today’s dis-
tance education tends to be mostly delivered in a group-based online learning
environment with larger enrolments, presenting challenges to involving learners
in the process of co-defining course objectives, activities and assessment. In this
context, a loose structure may well result in student confusion and anxiety
(Kearsley & Lynch, 1996), especially for novice or less autonomous learners.
Thus, we argue for the presence of a clearly defined structure in course design
elements as the ‘formality’ component of structure that is the foundation of a
course, e.g. ‘Course expectations are clearly laid out at the beginning of the
semester.’

4 X. Huang et al.
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Moreover, formality is not necessarily in conflict with flexibility in structure, i.e.
accommodation to individual learner’s needs that has been emphasised in the theory
(Moore, 1991, 1993; Wikeley & Muschamp, 2004). Instead, flexibility can be built
within the formality with individualisation and variety incorporated. Individualisa-
tion refers to how the course is structured by considering student background and
experience and attending to individual learning needs, such as pace, sequence, feed-
back and the manner in which content is organised (Saba & Shearer, 1994), as has
been described in multiple case studies (Kearsley & Lynch, 1996; Wikeley &
Muschamp, 2004). An example item describing individualisation is ‘The course is
structured in a way that enables me to incorporate my previous experience into the
course’. Variety refers to variety of teaching strategies and evaluation methods,
opportunity for interaction anytime, multiple communication tools and the ability to
access content accommodating student schedules (Kearsley & Lynch, 1996), e.g. ‘A
variety of instructor strategies (e.g. discussion, reflection, demonstration, group
work, case study) are used in this course to meet our learning needs’. When individ-
ualisation and variety are built into formality, flexibility is not sacrificed in favour of
formality in structure. We posit that a flexible, yet formal structure would allow
equifinality by providing opportunities for the learner to learn in multiple ways,
indicating a higher level of learner control of his or her own learning as compared
to a rigid structure that only allows linear progression and learning.

As far as interface-related structure is concerned, we identified five aspects based
on an examination of the related literature: usability, visualisation, functionality,
media use and cognitive load related to learning the required technologies (Hillman
et al., 1994; Plass, Chun, Mayer, & Leutner, 2003; Pomales-García & Liu, 2006;
Stoney & Wild, 1998; Vertelney, Arent, & Lieberman, 1990).

The elements of usability, visualisation and functionality were drawn from the
traditional literature on interface design. Usability refers to how easy or intuitive the
navigational elements of the course are in terms of user friendliness, e.g. ‘It is easy
to navigate the course site to look for the information that I need’. Visualisation
refers to the cosmetic aspects of interface such as being visually and aesthetically
pleasing, e.g. ‘The course content is spatially and visually well-organised’. Func-
tionality refers to how useful the interface is in engaging the learner with course
content to support learning and functional aspects directly related to course content,
e.g. ‘The instructor provides technical support information in case we encounter
technical problems for this online class’.

The elements of media use were based on Hillman and his colleagues’ (1994)
research on learner–interface interaction. Media use refers to the role of technologies
in facilitating learning by serving as an information delivery system and as a plat-
form for learner interaction with course content, instructor and other learners in the
online class, e.g. ‘I understand how to effectively use the technologies required for
this online class’.

The elements of cognitive load were based on Stoney and Wild (1998), who con-
sidered cognitive load as a central element for interface design. In this research, we
focus on cognitive load as related to learning the required technologies for an online
course or mental effort (Paas, Van Merriënboer, & Adams, 1994) learners have to
exert while interacting with the course interface or other technological tools, e.g. ‘I
need to spend a significant amount of mental effort learning the technologies used
for this online class’. A less intuitive interface may require a higher level of
cognitive load or effort.

Open Learning 5
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Learner autonomy

The last construct to discuss within the transactional distance framework is learner
autonomy.

According to Moore (1980, 1991, 1993), learner autonomy is related to self-
directedness and conveys the degree of learner control for the learning goals, the
learning experiences and the evaluation methods. Unlike dialogue and structure,
learner autonomy is not under instructor control and harder to manipulate in the
design of instruction. Moore (1993, p. 31) has described an ideal autonomous
learner as

… a person who was emotionally independent of an instructor, a person who in the
words of educational psychologist Robert Boyd, ‘Can approach subject matter directly
without having an adult in a set of intervening roles between the learner and the
subject matter’. (Boyd, 1966)

Very few studies on transactional distance have measured learner autonomy (Chen
& Willits,1999). Macaskill and Taylor (2010) developed a 12-item, 5-point Likert
scale measuring learner autonomy based on a literature review and empirically tested
the scale through two studies with undergraduate students at a British university.
The results suggested that the internal reliability and the concurrent validity of the
scale were satisfactory. The results also indicated that learner autonomy consisted of
two factors: independence of learning (e.g. ‘I am happy working on my own’) and
study habits (e.g. ‘I plan my time for study effectively’).

We slightly adapted the scale to be used in this study with one added item ‘I
enjoy less-structured courses which require me to take more control of my own
learning’ to specifically target learner autonomy as related to the flexibility of course
structure. We also changed the items from five-point Likert scale to seven-point
Likert scale to be consistent with the items measuring the other constructs of
Moore’s framework.

Figure 1. Overview of the relations among the transactional distance scales and sub-scales.

6 X. Huang et al.
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In summary, based on the review of literature, we consider each construct
multi-dimensional as shown below and in Figure 1:

• Transactional distance: interpersonal closeness, sharedness, perceived learning.
• Dialogue: learner–instructor interaction and learner–learner interaction.
• Structure: learner–content interaction and learner–interface interaction.
• Learner autonomy: independence of learning and study habits.

Method

The instrument

The instrument was developed following the recommendations of DeVellis (2003)
and went through the following stages: literature review, development of initial
pools, expert review, student review, revision and testing. After a review of the rele-
vant literature, a 7-point Likert scale instrument consisting of 108 items was gener-
ated over four dimensions: dialogue, structure, learner autonomy and transactional
distance. The use of a seven-point scale instead of a five-point scale was an attempt
to provide finer graduations in the scale for the students to reflect on their opinions
truthfully without having to resort to extreme answers. Increasing the number of
response categories is a technique to reduce extreme response style (Hui & Triandis,
1989). The instrument also includes five positively–negatively worded pairs of
items, so that we could check the acquiescence response style issue. The generated
items were reviewed by both experts and target students. Expert reviewers include
four professors with rich experience in distance education and one graduate student
with survey development expertise. They were provided with the definitions of each
construct and asked to evaluate the items regarding their relevance to the constructs
defined, their clarity and conciseness. In addition, a group of nine undergraduate stu-
dents taking an online class were asked to evaluate the survey in terms of its clarity
and conciseness. The initial scale was revised based on the feedback provided.

The final instrument includes 103 items (see Table 1). More specifically, transac-
tional distance was measured by 23 items, with 13 items on Interpersonal Closeness,
8 items on Shared Understanding and 2 items on Perceived Learning. Dialogue was
measured by 25 items, with 12 items on learner–learner interaction and 13 items on

Table 1. Scale components.

Dimensions Sub-dimensions Number of items

Transactional Distance Closeness 13
Shared understanding 8
Perceived learning 2

Dialogue Learner–learner interaction 12
Learner–instructor interaction 13

Structure Learner–content interaction 25
Learner–interface interaction 17

Learner Autonomy* Independence of Learning 7
Study Habits 5
Total: 103

*Modified from Macaskill and Taylor’s (2010).
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learner–instructor interaction. Items generated focus on both the quality and quantity
of the interaction. Structure was measured by 42 items, with 25 items on learner–
content interaction (formality, individualisation and variety) and 17 items on lear-
ner–interface interaction (usability, visualisation, functionality, media use and
cognitive load on learning required technologies). Learner autonomy was measured
by 13 items that were adapted from Macaskill and Taylor (2010) as described ear-
lier, with 7 items aligned with independence of learning and 6 items aligned with
measuring study habits.

Procedure and participants

An email invitation to participate in the study was sent to 631 students enrolled in
33 online classes offered at a Midwest university in the USA about a week before
the course end date. These classes span a wide range of disciplines, including biol-
ogy, criminology, economics, business, education, music, nursing and psychology.
All of these classes were hosted at the Blackboard learning management system of
the university, including a variety of synchronous and asynchronous communication
tools that instructors could select to use in their courses. Four reminder emails were
sent to the students within three weeks after the first invitation email. Students could
respond to the invitation by clicking on the online survey link included in the email.
Since a student might be taking more than one online course at a time, they were
asked to choose only one online course they were currently taking or had recently
taken for the purpose of this survey. Students were also asked to answer the
questions truthfully and carefully.

Participants of the study included a total of 227 students who completed the sur-
vey, resulting in a 36% return rate. Participants completed the survey in their own
time in a place of their choice, and they could take as much time as needed (e.g.
pausing the survey at any point). In addition, the 103 survey items were presented
to the participants in smaller chunks on multiple, subsequent screens. These strate-
gies are likely to minimise questionnaire fatigue. Data were downloaded from the
online survey server after the deadline for students to respond. Table 2 is a summary
of the demographic characteristics of the participants.

Data analysis

The R statistical software package (version 2.15.1) was used to conduct exploratory
factor analysis (EFA) for each construct. The average percent of missingness for
variables used in this study was 1.2%, with the percent of missingness for the first
half of the items at 1% and the last half of the items at 1.3%. In order to address
possible acquiescence bias, the survey was designed to include five items that were
paired with negatively worded items. Upon analysis, exploring whether the five pairs
were correlated, four pairs were found to be significantly (p < 0.001) negatively
correlated with correlation values ranging from 0.34 to 0.64. The one pair that was
not significantly correlated was removed as part of the factor analysis because the
items did not load well. For remaining analyses, negative items were reversed before
the analyses.

Separate EFAs were conducted for dialogue, structure, learner autonomy and
transactional distance, as these are separate constructs within Moore’s transactional
distance theory model. An oblique rotation (promax) method was used because it

8 X. Huang et al.
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was assumed that there was some degree of association among the factors within
each construct. Factor loadings at 0.40 or greater were considered as acceptable in
all EFA analyses as appropriate for social science research (Costello & Osborne,
2005).

It is worth noting that there are different approaches to conducting an EFA. One
approach was to ‘conduct EFA in a more confirmatory mode, such as instructing the
computer to extract a certain number of factors based on a theory’ (Kline, 2010,
p. 116). This approach is appropriate when a theory suggests a certain number of
factors. As Moore’s transactional distance theory clearly suggested the factors in the
model, i.e. dialogue, structure, learner autonomy and transactional distance, and the
items under each factor were developed based on the theory for that specific factor,
we adopted this approach by doing a very specific EFA technique, i.e. running the
analysis with the pre-specified number of factors to investigate our theory.

Results

Dialogue

An EFA was run to examine how well the 25 dialogue items loaded on the theorised
constructs, learner–instructor interaction and learner–learner interaction. Due to
lower than acceptable loading values, five items were removed [Communication
between me and the instructor in this online class is primarily one-way from the
instructor to me; Non-verbal cues (e.g. emoticons, facial expression, eye contact
and body language) are completely missing in the online communication between
me and the instructor; I believe non-verbal cues are important for online
communication between me and the instructor; I believe non-verbal cues are

Table 2. Demographic characteristics of the participants (N = 227).

Characteristics Description N Percentage

Gender Male 57 25
Female 170 75

Age 18–21 42 18.50
22–24 30 13.22
25–29 43 18.94
30–34 25 11.01
35–39 28 12.33
40–44 24 10.57
45–50 14 6.17
Above 50 21 9.25

Grade level Undergraduate 151 66.52
Masters 59 25.99
PhD 9 3.96
Certificate
Programme

8 3.52

Ethnicity Caucasian 186 81.94
African-American 20 8.81
Asian 7 3.08
Mixed 6 2.64
Hispanic or Latino 3 1.32
Others 3 1.32
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important for online communication between me and other students; and Non-verbal
cues (e.g. emoticons, facial expression, eye contact and body language) are com-
pletely missing in the online communication between me and other students]. The
factor loadings, as reported in Table 3, ranged from 0.48 to 0.95, indicating that the
remaining items accurately capture the same construct. The two hypothesised factors
were largely intact. Additionally, parallel analysis indicates that two factors are
appropriate as shown in Figure 2. The factor learner–instructor interaction explained
34% of the variance and learner–learner interaction explained 27% of the variance
for a cumulative of 61% variance explained. An examination of Cronbach’s alpha
values showed high internal consistency, with alpha values of 0.88 and 0.95.

Table 3. Results of EFA for dialogue.

Item Statement Loading

Factor 1: Learner–instructor interaction* (% of cumulative variance explained = 27)
1 I communicate with my instructor on course-related issues at least once a

week
0.58

2 I communicate with my instructor through multiple communication
channels (e.g. emails, phone, discussion board and online chat)

0.48

3 I have opportunities to communicate with my instructor real time in this
online class

0.57

4 Communication between me and the instructor in this online class is a
dynamic two-way communication

0.89

5 I actively engage in dialogues with my instructor to construct and share
knowledge

0.74

6 My communication with the instructor in this online class is intensive 0.69
7 My communication with the instructor in this course is constructive/helpful

in achieving learning objectives
0.85

8 My communication with the instructor in this online class is something I
look forward to

0.85

9 I value my communication with the instructor on course-related issues 0.78
10 The instructor values my input in our communication 0.86

Factor 2: Learner–learner interaction (% of cumulative variance explained = 61)
11 I communicate with my fellow students on course-related issues at least

once a week
0.80

12 I communicate with my fellow students through multiple communication
channels (e.g. email, phone, discussion board and online chat)

0.74

13 I have opportunities to communicate with my fellow students real time in
this online class

0.54

14 Communication between me and other students in this online class is a
dynamic two-way communication

0.87

15 I actively engage in dialogues with other students to construct and share
knowledge

0.95

16 My communication with other students in this online class is intensive. 0.78
17 My communication with other students in this course is constructive/helpful

in achieving learning objectives
0.92

18 My communication with other students in this online class is something I
look forward to

0.83

19 I value my communication with other students on course-related issues 0.82
20 I believe that other students value my input in our communication 0.82

*Factors scoring less than 0.40 are not shown in the table.
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Structure: learner–content interaction

Within the structure factor, we theorised two separate factors: learner–content
interaction and learner–interface interaction. Under learner–content interaction, there
were three sub-constructs theorised: variety, individualisation and formality. An EFA
was run on the 25 items related to learner–content interaction using a promax rota-
tion. Two items related to variety were removed [This online course requires both
individual work and one or more group-based projects; and It is part of course
requirement that I work with other students on some course activities (e.g. group
project)] as they were loading separately from other variety items and their removal
increased the percentage of variance explained. All other items loaded at a value
greater than 0.40 with loadings ranging from 0.43 to 1.02. Thus, no further items
were removed. However, items related to individualisation and variety were merged
into one factor, which we labelled as flexibility. Additionally, parallel analysis indi-
cates that two factors are appropriate as shown in Figure 3. Flexibility explained
36% of the variance and formality accounted for 22% of the variance explained for
a cumulative variance of 58% (see Table 4). An examination of Cronbach’s alpha
values showed high internal consistency, with alpha values of 0.94 and 0.93,
respectively.

Next, the 17 learner–interface interaction items were explored, again using EFA
with a promax rotation. Four items related to cognitive load [I need to spend a sig-
nificant amount of mental effort learning the technologies used for this online class;
It is easy working with the technologies for this online class; My effort working with
the technologies used for this online class facilitates my learning of the course con-
tent; and My effort working with the technologies used for this online class inter-
feres with my learning of the course content] and one item related to functionality
[The technologies used in this class allow for effective two-way communications
with my instructor and fellow students] did not load strongly on any factors and

Figure 2. Parallel analysis and Scree test for dialogue EFA 157 x 145 mm (300 x 300
DPI).
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were removed. The original factor, media use, appeared to split between what might
be called ‘knowledge of media use’ (component 1) and ‘choice of media use’
(component 2). The items regarding visualisation, functionality and usability remain
mostly intact. More specifically, among the 12 remaining items (loading values of
0.57–1.02), the 5 factors that emerged were knowledge of media use, choice of media
use, visualisation, functionality and usability, explaining 20, 13, 13, 12 and 13% of the
variance, respectively, for a cumulative variance of 71% (see Table 5). Despite parallel
analysis indicating that three factors were appropriate, the ‘elbow’ on the Scree test
indicates that five factors are acceptable (see Figure 4). In addition, the cumulative
variance explained increased from 0.58 to 0.71 with the inclusion of five factors.
Cronbach’s alpha for these factors was good at 0.91, 0.72, 0.89, 0.85 and 0.77.

Learner autonomy

The 13 items for learner autonomy were adapted from Macaskill and Taylor (2010).
In that study, the authors found evidence of two factors which they named indepen-
dence of learning and study habits. With our data, we largely duplicated these
results, although the one additional item we added [I enjoy less-structured courses
which require me to take more control of my own learning] and two other items
[I am happy working on my own; and I tend to be motivated to work by assessment
deadlines] did not load cleanly on either factor and were removed. Additionally,
parallel analysis indicates that two factors are appropriate as shown in Figure 5. The
remaining items had factor loadings of 0.45–0.94, as detailed in Table 6. In our
resulting two-factor solution, the items aligned with the Macaskill and Taylor’s
results and explained 39% (Factor 1: independence of learning) and 22% (Factor 2:
study habits) of the variance, respectively, for a cumulative variance of 61%. The
Cronbach’s alpha values in our study were .89 and .78 for factors 1 and 2. Again,
our results closely mirrored those found by Macaskill and Taylor (2010).

Figure 3. Parallel analysis and Scree test for structure: learner–content interaction EFA
186 x 170 mm (300 x 300 DPI).
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Table 4. Results of learner–content interaction.

Item Statement Loading

Factor 1: Flexibility (original individualisation + variety)* (% of cumulative variance
explained = 36)

21 I receive individualised feedback on my assignments, projects or other
required course tasks

0.49

22 The course is structured in a way that provides me ample opportunities to
ask questions and receive useful feedback

0.64

23 The course is structured in a way that enables me to work at my own pace
to meet the course goals and objectives

0.50

24 The course is structured in a way that encourages me to negotiate with the
instructor on the learning objectives, activities, evaluation and technology
use for this online course

0.94

25 The course is tailored to my learning needs that enable me to apply my
learning to real-world experiences

0.77

26 The course is structured in a way that my difficulties during the learning
process (e.g. unexpected problems) are accommodated

0.91

27 The course is structured in a way that enables me to incorporate my
previous experience into the course

0.69

28 I am challenged to achieve to the best of my abilities through instructor
focus on individualised instruction and additional recourses for advanced
learning

0.74

29 The course is structured in a way that the instructor uses our feedback to
modify course material to better meet our learning needs

0.87

30 The course is structured in a way that encourages me to make my learning
needs clear

0.88

31 The course content is presented using multiple formats, such as text, audio
and video

0.66

32 A variety of instructor strategies (e.g. discussion, reflection, demonstration,
group work and case study) are used in this course to meet our learning
needs

0.70

33 The course is structured in a way that multiple methods (e.g. assignments,
discussion participation, projects and exams) are used to assess my class
performance

0.64

34 The course provides both one-way and two-way communication channels
for me to connect to my instructor and fellow students

0.67

35 I have been given ample opportunities to practice before the final
assessment of my performance

0.64

Factor 2: Formality (% of cumulative variance explained = 58)
36 A detailed syllabus with clearly defined course objectives and schedule of

content is provided at the beginning of the semester for this online course
1.02

37 Clear guidelines/rubrics on assignments, projects or other course-related
tasks are provided for this online course

0.73

38 Clear guidelines regarding the desired quantity/quality of communications
in this online course are provided

0.52

39 Specific due dates for assignments and other course-related tasks are set for
this online course

0.72

40 A detailed course schedule/calendar is provided for this online course 0.86
41 A detailed course policy (e.g. late submission, missed tests and online

discussion behaviours) is provided for this online course
0.87

42 Course expectations are clearly laid out at the beginning of the semester 0.96
43 Course content is organised in manageable segments (e.g. distinct learning

modules)
0.43

*Factors scoring less than 0.40 are not shown in the table.
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Transactional distance

The items for the transactional distance scale originally included 13 closeness items,
8 shared understanding items and 2 perceived learning items. Again, using an EFA
with a promax rotation, the three constructs, closeness, shared understanding and
perceived learning, that were expected did not emerge. Instead, two factors were
extracted, explaining 43% and 21% of the variance, for a cumulative variance of
64% (see Table 7). Three items concerning sharedness with fellow students [I feel I
have a shared understanding of the course goals with my fellow students; I feel
I have a shared understanding of the course content with my fellow students; and I
feel I have a shared understanding of the course activities with my fellow students]
were removed from the original analysis due to cross-loading, and as recommended
by Costello and Osborne (2005), the ‘cleanest’ factor structure was used (p. 3).
After removing these cross-loaded items, we found that factors appeared to be
emerging around learner–instructor transactional distance (Factor 1), including the
items of the original closeness with the instructor, sharedness with the instructor and
perceived learning, and learner–learner transactional distance (Factor 2), including
the items of the original closeness with fellow students and one item of the original

Table 5. Results of learner–interface interaction.

Item Statement Loading

Factor 1: Knowledge of media use* (% of cumulative variance explained = 20)
44 I am comfortable working with the course delivery system (e.g. Blackboard)

and other technologies required for this course
0.83

45 I understand how to effectively use the technologies required for this online
class.

0.99

46 I have the necessary knowledge and skills to use the technologies required
for this online class

0.83

Factor 2: Choice of media use (% of cumulative variance explained = 33)
47 I have the freedom to choose the technologies I feel comfortable using to

communicate with my instructor and fellow students
0.70

48 A variety of delivery media (e.g. broadcast audio or video, 2-way video and
DVD) are used in this course

0.60

49 I have been given ample opportunities to practice the technologies before I
am required to use them for course activities

0.78

Factor 3: Visualisation (% of cumulative variance explained = 46)
50 The course content is spatially and visually well organised 1.02
51 The course site is attractive and visually appealing 0.57

Factor 4: Functionality (% of cumulative variance explained = 58)
52 The instructor provides resources or tutorials/links to tutorials on

technologies used in this online class
0.81

53 The instructor provides technical support information in case we encounter
technical problems for this online class

0.92

Factor 5: Usability (% of cumulative variance explained = 71)
54 It is easy to navigate the course site to look for the information that I need 0.94
55 I often get lost looking for the information in the course site 0.71

*Factors scoring less than 0.40 are not shown in the table.
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shared understanding with fellow students. Additionally, parallel analysis indicates
that two factors are appropriate as shown in Figure 6. Items loaded strongly on these
factors, with factor loadings ranging between 0.61 and 0.94, and the values of
Cronbach’s alpha for these factors were .96 and .77. Further research exploring
the relationship between the measured variables and factors, such as through a

Figure 4. Parallel analysis and Scree test for structure: learner–interface interaction EFA
196 x 176 mm (300 x 300 DPI).

Figure 5. Parallel analysis and Scree test for learner autonomy EFA 193 x 175 mm
(300 x 300 DPI).
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Table 6. Results of learner autonomy.

Item Statement Loading

Factor 1: Independence of Learning* (% of cumulative variance explained = 39)
56 I enjoy new learning experiences 0.78
57 Even when tasks are difficult, I try to stick with them 0.83
58 I enjoy finding information about new topics on my own 0.78
59 I am open to new ways of doing familiar things 0.79
60 I take responsibility for my learning experiences 0.74
61 I enjoy being given a challenge 0.87

Factor 2: Study Habits (% of cumulative variance explained = 61)
62 I frequently find excuse for not getting down to work 0.45
63 I plan my time for study effectively 0.87
64 I am good at meeting deadlines 0.59
65 My time management is good 0.94

*Factors scoring less than 0.40 are not shown in the table.

Table 7. Results of transactional distance.

Item Statement Loading

Factor 1: Learner–instructor transactional distance* (% of cumulative variance
explained = 43)

66 I feel a strong sense of belonging to this online course 0.71
67 I feel this online class is a cohesive learning community 0.74
68 I feel a strong sense of belonging to a cohesive learning community in this

online course
0.74

69 I feel closely connected to my instructor in this online course 0.89
70 I feel a strong sense of ‘being with’ my instructor during my learning

process
0.79

71 I feel the presence of my instructor in this online course, despite the
physical distance between us

0.84

72 I feel a strong rapport with my instructor in this online course 0.79
73 I feel a sense of isolation from my instructor in this online course 0.72
74 I feel I have a shared understanding of the course goals with my instructor 0.81
75 I feel I have a shared understanding of the course content with my

instructor
0.83

76 I feel I have a shared understanding of the course activities with my
instructor

0.82

77 I feel I have a shared understanding of the assessment methods of my
learning with my instructor

0.80

78 I feel my learning expectations have been met in this online course 0.78
79 I feel I have learned a great deal in this online course 0.67

Factor 2: Learner–learner transactional distance (% of cumulative variance explained = 64)
80 I feel closely connected to my fellow students in this online course 0.90
81 I feel a strong sense of ‘being with’ my fellow students during my learning

process
0.88

82 I feel the presence of my fellow students in this online course, despite the
physical distance between us

0.90

83 I feel a strong rapport with my fellow students in this online course 0.94
84 I feel a sense of isolation from my fellow students in this online course 0.61
85 I feel students in this online class have a shared understanding of each

other’s learning experiences
0.63

*Factors scoring less than 0.40 are not shown in the table.
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confirmatory factor analysis, could provide additional insight on the level of signifi-
cance for each of the items on the factor.

Figure 7 below is the visual display of the revised theoretical model based on
the EFA results described above:

Figure 6. Parallel analysis and Scree test for transactional distance EFA 171 x 156 mm
(300 x 300 DPI).

Figure 7. Overview of the revised relations among the transactional distance scales and
sub-scales 419 x 241 mm (96 x 96 DPI).
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Conclusion and discussion

Transactional distance is an important theoretical model in distance education.
However, how to measure transactional distance and the related constructs such as
dialogue and structure has been a concern in the literature. This study was an initial
attempt to operationalise Moore’s transactional distance theory for web-based learn-
ing environments. The items were developed based on a review of literature and
went through an expert review, student review and revision, before being subjecting
to the EFA. The scale builds on previous instruments by considering transactional
distance more holistically by including all of the constructs in the full theoretical
model, i.e. dialogue, structure, learner autonomy and transactional distance. In addi-
tion, it was specifically developed for web-based distance courses, considering the
potential impact of current communication technologies on dialogue and structure.

Results of the EFA, in general, supported our conceptualisation and operational-
isation of the key constructs in Moore’s transactional distance theory and suggested
that the scale was a fairly reliable measure of transactional distance and the related
constructs. It was found that:

• Dialogue included two factors as expected: learner–instructor interaction and
learner–learner interaction. The finding supported previous research on the dis-
tinction of the two types of dialogue (Benson & Samarawickrema, 2009; Chen
& Willits, 1999) as well as the conceptualisation that both quality and quantity
of the interaction defines dialogue.

• Learner–content interaction, one factor conceived under structure, included
flexibility and formality. Although this finding is not exactly the same as what
we originally conceptualised, i.e. individualisation, variety and formality, it is
consistent with the original conceptualisation as individualisation and variety
merged into flexibility, supporting that flexibility is allowed when both
individualisation and variety are built into formality.

• Learner–interface interaction, the other factor conceived under structure,
included knowledge of media use, choice of media use, usability, visualisation
and functionality, which, in general, supported our original conceptualisation.
Usability, visualisation and functionality mostly remained intact, while the
original media use split into knowledge of media use and choice of media use.
However, the original conceptualisation of the construct cognitive load was
not supported to fall within learner–interface interaction.

• Learner autonomy included independence of learning and study habits, which
is consistent with previous research findings on the components of learner
autonomy (Macaskill & Taylor, 2010).

• Transactional distance included learner–instructor transactional distance and
learner–learner transactional distance. The original closeness, shared
understanding and perceived learning did not merge; yet, the related items
merged into the learner–instructor transactional distance and learner–learner
transactional distance, respectively.

As can been seen, our original conceptualisation and operationalisation of the
transactional distance theory was mostly supported or slightly modified at the first
level of the model. Further research is needed to validate the full model. As seen in
Figure 1 and Figure 7, our original and revised scale involves a hierarchical structure
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of the factors (e.g. structure includes learner–content interaction and learner–interface
interaction, each of which contains sub-factors that were confirmed in this study). As
this study was an exploratory factor analysis, it was not possible to verify the full
hierarchical model. The revised set of items will need to be tested with another sam-
ple of target learners, and the data collected will need to be analysed using a structural
equation model (SEM), which is the goal of our next step.

There are several limitations of the study that are worth addressing. First, several
survey items could be refined to avoid confusion. For example, question item 22
(The course is structured in a way that provides me ample opportunities to ask ques-
tions and receive useful feedback) contains both ‘opportunities to ask questions’ and
‘receive useful feedback’. A student who responded with a low rating might be
negative about one or both of the components. These items could be refined to avoid
the potential confusions. Second, the study did not evaluate the risk of non-response
bias. Although the response rate of 36% is reasonable for an online survey, it is
possible that certain groups of students were more or less inclined to respond to the
survey. Collecting the demographic information of the complete sample should help
address this concern.

Despite the potential limitations, the findings of the study present initial empiri-
cal evidence supporting the construct validity of the transactional distance theory. It
suggests that each construct within the model is multi-dimensional and, more impor-
tantly, the multiple dimensions of each construct are distinctive of each other. The
scale offered a promising initial tool to be able to validate Moore’s assertion that
transactional distance is a function of dialogue, structure and learner autonomy in
web-based learning environments. As current distance education relies heavily on
web-based learning environments, the refined tool can be used to measure student
perceptions of their learning experiences as related to transactional distance, and
instructors and practitioners can use the collected learner responses to inform the
improvement of their course design and delivery methods with the goal of bridging
this ‘psychological and communications space’ (Moore, 1993, p. 22).
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