
Understanding transactional distance in web-based learning
environments: An empirical study

Xiaoxia Huang, Aruna Chandra, Concetta A. DePaolo and Lakisha L. Simmons

Xiaoxia Huang is a assistant professor in Instructional Design in School of Teacher Education at Western Kentucky
University. Aruna Chandra is a Professor of Management in Scott College of Business at Indiana State University.
Concetta A. DePaolo is a Professor of Operations & Supply Chain Management in Scott College of Business at Indiana
State University. Lakisha L. Simmons is a Assistant Professor of Management Information Systems in Jack C. Massey
College of Business at Belmont University. Address for correspondence: Dr Xiaoxia Huang, School of Teacher
Education, Western Kentucky University, Bowling Green, KY 42101, USA. Email: xiaoxia.huang@wku.edu

Abstract
Transactional distance is an important pedagogical theory in distance education that
calls for more empirical support. The purpose of this study was to verify the theory by
operationalizing and examining the relationship of (1) dialogue, structure and learner
autonomy to transactional distance, and (2) environmental factors and learner demo-
graphic factors to transactional distance in web-based distance courses. More than 200
online undergraduate and graduate students in a Midwest university in the USA were
surveyed. The findings indicate that high levels of structure and dialogue are not nec-
essarily incompatible while supporting the inverse relationship of structure, dialogue
and learner autonomy to transactional distance. Environmental factors and learner
characteristics impacting transactional distance are identified, and practical implica-
tions of the findings for online course design are discussed.

Introduction
Online course offerings have exploded in the past few years, making learning more accessible to
more people. The 2013 annual report on online education in the USA indicates that the number
of students taking at least one online course has reached a total of 6.7 million (Allen & Seaman,
2013). Gaps in communication caused by a variety of factors stemming from spatial and/or
temporal separation in a distance learning environment have the potential to disrupt effective
learning. Technology-mediated learning contexts offer high potential to narrow some of these
communication gaps by closing this space between learners and the learner and instructor.
Moore’s transactional distance (TD) model, developed in the 1980s and 1990s in the context of
a fast-changing technological environment, provides a great potential to address the issue of
communication gaps in a distance learning environment. According to Moore (1993), distance
education is a pedagogical concept rather than simply a physical separation between the learners
and the instructor. With this physical separation comes the psychological and communication
space where potential misunderstanding between instructor and the learner could occur. TD
refers to this “distance of understandings and perceptions, caused in part by the geographic
distance that has to be overcome by teachers, learners and educational organizations if effective,
deliberate, planned learning is to occur” (Moore, 1991, p. 4).

In Moore’s original model, the extent of transaction distance is a function of dialogue, course
structure and leaner autonomy (Moore, 1993). The progression of distance education from indivi-
dual correspondence study, radio/video broadcasting to interactive audio/video conferencing and
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the web-based learning (Moore & Kearsley, 2005) potentially impacts the possible format of
dialogue (Moore, 1993) and structure. To date, few studies (Chen, 2001a; Huang, 2002) have
tested the TD model in full web-based courses with the potential for richer, more flexible means for
dialogue and structure. A dearth of empirical studies to validate the theory in practice, coupled
with advances in communication media in just the past decade call for an empirical reexamination
of the model using an updated instrument to operationalize and test the theory.

The purpose of this study was to examine, taking contextual/environmental factors into account,
the interrelationships of elements in Moore’s theory in the context of contemporary distance
education characterized by richer, more interactive synchronous and asynchronous web-based
group learning. An instrument specially developed for the study measured student perceptions of
TD-related constructs.

Moore’s TD
In Moore’s original model, the extent of transaction distance is a function of dialogue, course
structure and leaner autonomy (Moore, 1993). Dialogue, originally defined as focused and
purposeful interaction between instructor and learners (Moore, 1991, 1993), is a major factor

Practitioner Notes
What is already known about this topic

• Moore’s transactional distance theory is a well-established pedagogical theory in dis-
tance education, lacking in empirical verification.

• Dialogue, structure and learner autonomy are main variables proposed to impact
transactional distance in the theoretical model, but there is no consensus regarding
the exact relationships among the variables, especially the relationship between dia-
logue and structure and consequently, the relationship between structure and trans-
actional distance.

• Environmental factors and learner attributes (other than learner autonomy) have also
been proposed to impact transactional distance.

• Most of the limited empirical studies verifying the transactional distance model were
conducted in nonweb-based learning environments.

What this paper adds

• Better understanding of the relationships among dialogue, structure, learner
autonomy and transactional distance by empirically testing the theoretical model in
web-based distance learning environments.

• Empirical verification of the impact of environmental factors on transactional distance.
• Empirical tests of the impact of learner attributes other than learner autonomy on

transactional distance.

Implications for practice and/or policy

• Dialogue and structure are not necessarily in an inverse relationship. Distance educa-
tion practitioners should have high levels of dialogue and structure to reduce trans-
actional distance, especially for those who may be less autonomous learners.

• Newer, richer communication technologies do have an impact on transactional dis-
tance leading to the conclusion that interactive, two-way instructional media should
be used when appropriate to reduce transactional distance.

• Environmental factors of impact indicated that group or class discussions should be
required when appropriate to reduce transactional distance.
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impacting the degree of TD (Dron, Seidel & Litten, 2004; Moore, 1993; Stein, Wanstreet & Calvin,
2009). Because dialogue is not just limited to instructor–learner interaction in actual learning
environments, especially with the advancement of distance education providing multiple means
for interaction among learners, several researchers have proposed to expand dialogue to include
learner relationships/interactions with other learners (Benson & Samarawickrema, 2009; Chen &
Willits, 1999).

Structure concerns course design elements, such as course and unit level objectives, suitable
instructional strategies with requisite variety to meet the different needs of learners and relevant
evaluation methods (Moore, 1991, 1993; Stein, Wanstreet, Calvin, Overtoom & Wheaton,
2005). Structure conveys the level of rigidity or flexibility of the course design elements or the
extent to which course design accommodates individual learners’ needs (Moore, 1991, 1993). A
tightly structured course provides the maximum prescribed guidance and direction for the
learner; however, it may err on the side of too much structure, failing to provide the opportunity
for the learner to modify it through learner–instructor dialogue (Moore, 1993) and allowing little
or no room for learner interpretation and creativity in approaching course content from various
angles. For instance, such a course may contain step-by-step guidance for a critical thinking,
essay-type assignment that curtails creative interpretation by the student. Moore (1993) seemed
to suggest the need for some level of equifinality in course structure to accommodate learners
who approach the learning process with varying levels of autonomy.

Unlike structure and dialogue that are open to manipulation by the instructor during course
design and delivery, learner autonomy is a learner characteristic related to self-directedness that
indicates the level of learner control during the learning process (Moore, 1991, 1993). Moore
(1993) described an ideal autonomous learner as “a person who was emotionally independent of
an instructor” and who “can approach subject matter directly” (p. 31) without the assistance of
an instructor. Less autonomous learners may require a higher level of prescriptive guidance and
a tighter structure.

Conceptually, the relationship of dialogue, structure and learner autonomy to TD is central to
understanding the theoretical model. Empirically, the relationship among the TD constructs
needs further examination due to (1) the mixed interpretations and findings from the limited
number of studies, and (2) the technology-led progression of distance education and its potential
impact on the operationalization of the constructs (Chen, 2001a, 2001b; Park, 2011) such as
dialogue and structure.

Relationship among TD constructs
No consensus, either theoretically or empirically, has been reached yet on the exact relationship
among dialogue, structure, learner autonomy and TD. Theoretically, it is generally agreed that
there is an inverse relationship between dialogue and TD (Benson & Samarawickrema, 2009;
Kearsley & Lynch, 1996; Moore, 1991, 1993). That is, when dialogue increases, TD decreases,
and vice versa. It is also generally agreed that the greater the TD, the more autonomous the
learner needs to be (Moore, 1993; Moore & Kearsley, 2005).

Of the three constructs proposed to affect TD, the relationship between structure and TD is the
least defined. There have been mixed interpretations and findings on the relationship between
structure and TD (Benson & Samarawickrema, 2009; Kearsley & Lynch, 1996; Moore, 1991,
1993; Saba & Shearer, 1994). Part of the controversy is whether a high level of structure would
limit dialogue, and consequently, increase TD. Theoretically, an inverse relationship between
dialogue and structure has been proposed (Dron et al, 2004; Saba, 1988; Saba & Shearer, 1994).
However, the inverse relationship may need reconsideration in light of the advancement of
distance education from limited communication channels to richer, more interactive modes of
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communication. Moore (1993) indicated an inverse relationship between structure and dialogue
in the context of interactive video or audio used primarily as a one-way lecture presentation
mode. This practice runs the risk of “overstructure” that may limit learner–instructor dialogue
(Moore, 1993, p. 27). Similarly, Saba and Shearer’s study (1994) indicated an inverse relation-
ship between dialogue and structure. However, participants in their study worked with the
instructor in the context of an older technology on a one-on-one basis, meeting each other via a
closed-loop video circuit and an ordinary telephone. These results may not apply to today’s
web-based distance courses (Chen, 2001b) where multiple synchronous and asynchronous com-
munication channels are available, impacting considerably the possible formats of dialogue and
structure. Studies on distance courses in online environments have supported the coexistence of
high dialogue and high structure in courses with well-defined course objectives, instructional
strategies and evaluation methods that are responsive to individual learners’ needs. These studies
lead to the conclusion that structure may not necessarily limit dialogue; rather, dialogue may be
increased through conscious increase in course structure via careful planning and design
(Kearsley & Lynch, 1996; Wikeley & Muschamp, 2004).

In addition to the paired relationships of structure and dialogue to TD, Moore’s TD model con-
siders the interactive effect of dialogue (high or low) and structure (high or low) on TD. Hence,
distance courses may display the following characteristics (Moore, 1993):

• high dialogue, high structure (+D+S);
• high dialogue, low structure (+D−S);
• low dialogue, high structure (−D+S); and
• low dialogue, low structure (−D−S).

Moore has proposed that −D−S leads to the most TD as compared with other formats of structure
and dialogue combination (Moore, 1991, 1993; Moore & Kearsley, 2005). However, there has
been no subsequent consensus as to which format leads to the least TD. Both +D+S (Moore, 1991)
and +D−S (Moore, 1993) have been proposed to be effective in reducing TD. Empirical case studies
tend to support that +D+S helps reduce TD most effectively (Benson & Samarawickrema, 2009;
Kanuka, Collett & Caswell, 2002; Stein et al, 2005). For example, Benson and Samarawickrema
(2009) described an online course of +D+S format and claimed that it was important to have high
levels of support through both venues in order to bridge the TD. In an asynchronous text-based
Internet learning environment, Kanuka et al (2002) found through their interviews with
instructors that +D+S reduced TD. However, neither study directly measured student perceptions
of dialogue, structure and TD. Stein et al (2005) also supported that +D+S lessened TD through
their survey of more than 200 students. However, TD was not directly measured in the study.

Moore suggested that when in doubt, instructors should err on overstructure rather than insuf-
ficient structure, indicating that except for highly autonomous learners, the goal “must be to
reduce distance by increasing dialogue . . . while providing the security of sufficient structure”
(Moore & Kearsley, 2005, p. 234).

Little research has attempted to verify the theoretical model through an explicit examination of
the relationship among the constructs. In addition to Saba and Shearer (1994) discussed previ-
ously, Bischoff, Bisconer, Kooker and Woods (1996) surveyed graduate students in 13 interactive
TV distance courses and found an inverse relationship between dialogue and TD, and a positive
correlation between structure and TD. However, the authors acknowledged the need to refine the
instrument they developed. Chen and Willits (1999) did not measure TD directly but found only
partial support of an inverse relationship between dialogue and structure or between dialogue
and learner autonomy in a videoconferencing learning environment. Other studies that used TD
theory as the general research framework did not focus on verifying the theory through explicit
testing of the relationship among the constructs (Chen, 2001a; Falloon, 2011; Stein et al, 2009).

4 British Journal of Educational Technology

© 2015 British Educational Research Association



In summary, previous research findings were insufficient to draw conclusions regarding the
relationship between TD and dialogue, structure and learner autonomy. In addition, considering
the evolution of distance education to web-based learning environments, it is imperative to
examine the theoretical model in such settings characterized by multiple channels for learner–
instructor and learner–learner interactions (Moore, 1989) and multiple formats for learner–
content interaction (Moore, 1989) and learner–interface interaction (Hillman, Willis &
Gunawardena, 1994).

Operationalization of the TD constructs
The lack of empirical studies explicitly testing the relationship among the TD constructs may be
due partly to the lack of a widely accepted instrument suited to the current web-based environ-
ment, resulting in multiple operationalizations of the theory (Garrison, 2000) and a lack of
consensus on how each construct in the theoretical model should be measured. Some of the
previously published instruments were designed for specific learning environments, such as
interactive TV (Bischoff et al, 1996) and video conferencing (Chen & Willits, 1999), suggesting
there is room for improvement in operationalizing the constructs to keep up with the advance-
ment of distance education. Only a few extant studies using an instrument for web-based learn-
ing environments were identified (Chen, 2001b; Huang, 2002). Chen (2001b) used four
dimensions of TD in web-based learning environments: learner–learner, learner–instructor,
learner–content and learner–interface TD; however, in this framework, elements of dialogue
and structure were considered dimensions of TD rather than separate constructs impacting
TD, thus making it difficult to empirically verify the proposal that TD is a function of dialogue,
structure and learner autonomy. Huang (2002) investigated the relationships between learner
interface and learner–learner, learner–instructor, and learner–content interaction, as well as
course structure and learner autonomy within Moore’s TD framework. However, TD was not
measured.

In this study, TD was treated as a single continuum ranging from low to high that is affected by the
levels of dialogue, structure and learner autonomy. TD was operationally defined as interpersonal
closeness (Bischoff et al, 1996), sharedness and perceived learning. High TD indicates a low
level of interpersonal closeness, sharedness as well as perceived learning. Dialogue was opera-
tionally defined as learner–instructor interaction and learner–learner interaction (Benson &
Samarawickrema, 2009). High dialogue indicates a high level of both the quality and quantity of
the interaction. For example, a high-dialogue course not only provides opportunities for the
learner to communicate with the instructor and other learners on a frequent basis and through
multiple means, but the quality of the communication should be “purposeful”, “constructive”,
“positive” and “valued by each party” (Moore, 1993, p. 24). Structure was operationally defined
as learner–content interaction and learner–interface interaction (Benson & Samarawickrema,
2009). High structure indicates high learner–content interaction, signifying the presence of
clearly defined course design elements with the built-in accommodation to individual learners’
needs and the inclusion of opportunity for learners to learn in multiple ways (eg, variety of
teaching strategies, evaluation methods and multiple communication tools). High structure also
indicates high learner–interface interaction (Vertelney, Arent & Lieberman, 1990), signifying a
high level of usability, visualization, functionality and media use design. For example, the course
site is easy to navigate, spatially and visually well-organized and support for technology use is
provided. Finally, learner autonomy was defined as learner control characterized by self-
directedness. High learner autonomy indicates learners displaying more characteristics related to
self-directedness, including Independence of Learning and Study Habits (Macaskill & Taylor, 2010).
In another paper (in progress), the authors describe and discuss the operationalization of the
constructs as used in this study.
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Impact of environmental and demographic factors on TD
In addition to dialogue, structure and learner autonomy, Moore has proposed that other factors
such as environmental ones may influence perceptions of TD indirectly through their effect on
dialogue or structure (1993). Communication media is one of the most important environmental
factors exerting an impact on the extent and quality of dialogue (Moore, 1993; Moore & Kearsley,
2005). Some communication media allow only one-way communication (eg, recorded video
clips), whereas others allow for more interactive two-way communication (eg, web conferencing
tools). Highly interactive media are more likely to increase dialogue and subsequently reduce TD
than one-way communication media as the former “permit a more intensive, more personal,
more individual, more dynamic dialogue” (Moore, 1993, p. 25). Other environmental factors that
could affect TD include, for example, the existence and size of a learning group and learning in a
foreign language (Moore & Kearsley, 2005).

In addition to environmental factors, learner demographic attributes such as age, gender and
ethnicity have been proposed to exert an impact on TD through their effect on dialogue (Shearer,
2003, 2009). However, few empirical studies have focused on the impact of environmental and
demographic factors on TD, which was part of the purpose of the present study.

Research questions and hypotheses
In this paper, we focused on the following research questions:

• How do dialogue, structure and learner autonomy interact and impact student perceptions of
TD?

• How do environmental factors (eg, instructional media, class size, required vs. optional
courses, required participation in group or class discussions, number of previous online
courses taken and preference for online vs. face-to-face courses) impact student perceptions of
TD?

• How do demographic factors (eg, age, gender and ethnicity) impact student perceptions of TD?

The following hypotheses were formed as related to the research questions.

Question 1: how do dialogue, structure and learner autonomy interact and impact student perceptions
of TD?
• H1.1: The higher the dialogue in the online course, the lower the TD.
• H1.2: The higher the course structure, the lower the TD.
• H1.3: The higher the learner autonomy, the lower the TD.
• H1.4: +D+S should lead to the least TD.
• H1.5: −D−S should lead to most the TD.
• H1.6: −D+S and +D−S should lead to higher TD than +D+S but lower TD than −D−S, ie, TD

(+D+S) < TD (−D+S) or TD (+D−S) < TD (−D−S).

Question 2: how do environmental factors impact student perceptions of TD?
Environmental factors investigated include instructional media, class size, required vs. optional
courses, required participation in group or class discussions, number of previous online courses
taken and preference for online versus face-to-face courses. Based on Moore’s proposal that
interactive media are more likely to reduce TD than one-way communication media, we hypoth-
esized that the richer the instructional media, the lower the TD. More specifically, this hypothesis
was broken down into the following sub-hypotheses:

• H2.1. Students who have used live audio/video communication media tend to perceive the least
TD, followed, in increasing order, by students who have used live audio communication, stu-
dents who have used live text communication, students who have used broadcast audio/video
and students who have only used traditional email and/or discussion forums.
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• H2.2. Students who have used synchronous communication (live text communication + live
audio communication + live audio/video communication) tend to perceive lessTD than students
who have only used traditional asynchronous communication (email + discussion forums).

• H2.3. Students who have used audio/video communication (broadcast audio + broadcast
audio/video + live audio communication + live audio/video communication) tend to perceive
less TD than students who have used only traditional text-based communication (email + dis-
cussion forums).

• H2.4. Students who have used Web 2.0 tools (blogs, wikis, Twitter) tend to perceive less TD than
students who have only used traditional text-based communication (email + discussion forums).

Other environmental factors investigated include class size, required versus optional courses,
required participation in group or class discussions, number of previous online courses taken and
preference for online versus face-to-face courses. We hypothesized the following related to these
environmental factors.

• H2.5. Students in smaller size classes tend to perceive lower TD than students in bigger size
classes.

• H2.6. Students who voluntarily take online courses tend to perceive lower TD than students
who are required to take the online courses.

• H2.7. Students who are required to participate in either small group discussions or class
discussions tend to perceive less TD than students who are not required to do so.

• H2.8. Students who have taken online courses previously tend to perceive lower TD than
students who have not taken any online course before.

• H2.9. Students who prefer online courses over face-to-face courses tend to perceive lower TD
than students who prefer face-to-face courses over online courses.

Question 3: how do learner demographic factors impact student perceptions of TD?
Learner characteristics investigated in the study include age, gender and ethnicity. No hypotheses
were formed regarding the relationship of these demographic factors to TD. The study was
exploratory related to these variables.

Method
Participants
The first author contacted a number of online instructors across the campus in a Midwest
university in the USA asking for permission to survey their students, and those classes with
instructor permission were invited to participate in the study. An email invitation was sent to 631
students enrolled in 33 online classes at the university. These classes spanned a wide range of
disciplines taught by a number of instructors, including biology, criminology, economics, busi-
ness, education, music, nursing and psychology. A total of 227 students completed the survey,
resulting in a 35.97% return rate.

Of the 227 participants, 25.11% (n = 57) were male and 74.89% (n = 170) were female. Approxi-
mately 31.72% (n = 72) of the participants were aged 18–24 or within the range of traditional
age college students, whereas the remaining 68.27% (n = 155) were aged 25 or older or what we
call nontraditional students (“Yesterday’s nontraditional student is today’s traditional student”,
2011). The reported ethnicity was: 81.94% Caucasian (n = 186), 8.81% African American
(n = 20), 3.08% Asian (n = 8), 2.64% mixed (n = 6), 1.32% Hispanic or Latino (n = 3) and 1.32%
others (n = 3).

Instrument
The instrument was a 7-point Likert scale with 103 items ranging from strongly disagree to
strongly agree. The first two authors developed the items based on an examination of Moore’s
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version of the theory as well as the evolution of the theory in subsequent research. The instru-
ment included 23 items measuring TD (13 closeness items, eight sharedness items and two perceived
learning items), 25 items measuring dialogue (13 learner–instructor interaction items and 12
learner–learner interaction items), 42 items measuring structure (25 learner–content items and 17
learner–interface items) and 13 items measuring learner autonomy adapted from Macaskill and
Taylor (2010). The instrument went through expert review and student review for face validity
and content validity. The Cronbach’s alpha values for the different dimensions and components of
the instrument range from 0.72 to 0.96, indicating a high internal consistency of the items
within each component.

Data analysis
Negative items were reversed before the data analysis. Higher values correspond to higher TD,
higher dialogue, higher structure and higher learner autonomy. An average of items was used to
provide a measure of each construct.

Correlation analyses and an analysis of variance on the construct scores were used to address the
first question: How do dialogue, structure and learner autonomy interact and impact student perceptions
of TD? For each of the first three hypotheses (1.1–1.3), a Pearson product-moment correlation
coefficient analysis was conducted.

To test the next three hypotheses (1.4–1.6) in relation to the first question regarding how dia-
logue, structure and learner autonomy interact and impact student perceptions of TD, an analy-
sis of variance was conducted. A variable was created to indicate the four combinations of the
dialogue and structure levels:

• An observation was classified as +D+S when the dialogue score was high (greater than the
mean dialogue score) and the structure score was high (higher than its mean);

• A response was assigned the category −D+S when the dialogue score was lower than the mean
dialogue score and the structure score was higher than the mean structure score;

• A category of +D−S was assigned when the dialogue score was higher than the mean dialogue,
but the structure score was lower than the mean structure score;

• A category of −D−S was assigned when both the dialogue and the structure scores were below
the means for those variables.

The TD among the four categories was then compared using analysis of variance (ANOVA) and
post hoc tests when appropriate.

For the next research question, “How do environmental factors impact student perceptions of TD?”,
analyses of variance were conducted to test the perceived TD for the various types of communi-
cation referred to in hypothesis 2.1 and the effects of the different class sizes in hypothesis 2.5. A
series of independent samples t-test were conducted to test the hypotheses related to whether
particular instructional media were used or not (hypotheses 2.2–2.4), voluntariness for taking
the online class (hypothesis 2.6), required participation in group or class discussion (hypothesis
2.7) and previous online class experience (hypothesis 2.9).

For the last research question, “How do learner demographic factors impact student perceptions of
TD?”, a series of independent samples t-test were conducted to examine the effect of gender and
ethnicity on TD. A t-test was also used to compare students of “traditional” college age (18–24)
to “non-traditional” students aged 25 and older.

Results and discussion
Results showed that TD ranged from a minimum of 1 to a maximum of 6.78, with a mean TD of
3.52 (standard deviation [SD] = 1.33). This showed TD, on average, was on the lower end of the
neutral response range (3.5–4.5). The dialogue scores ranged from a low of 1.56 to a high of 6.84,
with a mean of 4.32 (SD = 1.11). Thus, dialogue was shown to be, on average, on the higher end
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of the neutral response range of 3.5–4.5. The structure scores were slightly higher, ranging from
1.95 to 6.95 with a mean of 5.09 (SD = 0.97). Thus, structure scores tended to be higher than the
neutral response range of 3.5–4.5. Finally, learner autonomy scores ranged from 3.82 to 7, with
an average of 5.89 (SD = 0.64), indicating, on average, higher than neutral learner autonomy.

Relationship among dialogue, structure, learner autonomy and TD
Regarding the first question: how do dialogue, structure and learner autonomy interact and impact
student perceptions of TD?, we found that all the six hypotheses were supported. Table 1 shows the
results of the Pearson product-moment correlation coefficient analysis related to each of the first
three hypotheses.

Hypothesis 1.1: We hypothesized that the higher the dialogue, the lower the TD, which was supported by the
performance of a Pearson product-moment correlation coefficient analysis. A significant negative correla-
tion between dialogue and TD was found (r = −0.80, p < 0.001).

Hypothesis 1.2: We hypothesized that the higher the course structure, the lower the TD. This hypothesis was
also supported by the performance of a Pearson product-moment correlation coefficient analysis. There was
a strong negative correlation between structure and TD (r = −0.78, p < 0.001).

Hypothesis 1.3: We hypothesized that the higher the learner autonomy, the lower the TD. This hypothesis
was weakly supported (r = −0.30, p < 0.001).

The results on the previous three hypotheses indicated an inverse relationship between dialogue,
structure and learner autonomy to TD; ie, high dialogue and high structure helped reduce TD,
and more autonomous learners tended to perceive lower TD. As mentioned earlier in the paper,
previous research generally agreed that there was an inverse relationship between dialogue and
TD (Benson & Samarawickrema, 2009; Kearsley & Lynch, 1996; Moore, 1991, 1993) as well as
between learner autonomy and TD (Moore, 1993; Moore & Kearsley, 2005). The results of this
study showed an empirical verification of the previous research in today’s web-based group
learning environments. The result on the relationship between structure and TD is worth special
attention as previous research has not been consistent in this respect. It has been argued that
high structure will result in high TD (Saba, 1988; Saba & Shearer, 1994). However, our findings
supported the view that in a web-based group learning environment, high structure signified by
high learner–content and learner–interface interaction was necessary in order to reduce per-
ceived TD (Benson & Samarawickrema, 2009).

For the next three hypotheses in relation to the first question regarding how dialogue, structure
and learner autonomy interact and impact student perceptions of TD, the ANOVA results showed
significant differences among the four categories: +D+S, +D−S, −D+S, +D−S, F (3, 224) = 125.28,
p < 0.001.

Hypothesis 1.4: +D+S should lead to the least TD.

Hypothesis 1.5: −D−S should lead to the most TD.

Hypothesis 1.6: −D+S and +D−S should lead to higher TD than +D+S but lower TD than −D−S.

Table 1: Pearson-moment correlations between measures of transactional
distance constructs

Measure 1 2 3 4

1. Dialogue —
2. Structure 0.66* —
3. Learner autonomy 0.28* 0.32* —
4. Transactional distance −0.80* −0.78* −0.30* —

*p < 0.001.
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Post hoc tests suggested that those reporting +D+S showed the smallest levels of TD (M = 2.42,
SD = 0.67) and those reporting −D−S showed the highest levels of TD (M = 4.74, SD = 0.93),
whereas those in the +D−S (M = 3.47) and −D+S (M = 3.74) were in between, though not signifi-
cantly different from each other. These results supported hypotheses 1.4, 1.5 and 1.6, which were
consistent with the results of hypotheses 1.1 and 1.2. Moreover, the findings that +D+S resulted in
the least TD and that −D−S resulted in the most TD further supported that high structure did not
necessarily limit dialogue as found in some earlier research (Dron et al, 2004; Saba, 1988; Saba &
Shearer, 1994). Previous research supporting the inverse relationship between structure and
dialogue were conducted in the context of interactive video or audio learning environments where
high structure may run the risk of limiting dialogue. However, the flexibility and potential provided
by multiple synchronous and asynchronous communication channels available in web-based
learning environments made it possible to enable high structure and high dialogue at the same
time; moreover, the combination of high structure and high dialogue was found to be the most
effective format to reduce TD. Our findings indicated that dialogue could be increased through
conscious increase in course structure (Kearsley & Lynch, 1996; Wikeley & Muschamp, 2004).

In sum, the combined results on hypotheses 1.1–1.6 supported Moore’s TD theory and confirmed
that TD is a function of dialogue, structure and learner autonomy. The section below will focus on
the environmental factors related to the model that were investigated in the study.

How do environmental factors impact student perceptions of TD?
Nine hypotheses were formed in relation to the impact of environmental factors on perceived TD,
four of which concerned instructional media, whereas the other five concerned class size,
required versus optional courses, required participation in group or class discussions, number of
previous online courses taken and preference for online versus face-to-face courses, respectively.
As far as instructional media are concerned, we hypothesized that the richer the instructional
media, the lower the TD. Results of an analysis of variance and a series of independent samples
t-test (for cases in which there were only two levels of the independent variable) showed that the
hypotheses were partially supported.

Hypothesis 2.1 found no difference in perceived TD among the students who used live audio
or/and video communication media versus those who used live text communication versus those
who used broadcast audio/video, F(2, 63) = 0.21, p = 0.81. However, an ANOVA and post hoc
tests showed that students who only used email and/or discussion forums for communication in
the courses reported significantly higher TD (M = 3.93) than these other groups (means from
2.75 to 2.97, F(3, 186) = 11.44, p ≤ 0.001). Hence, hypothesis 2.1 was partially supported.

Hypothesis 2.2, which conjectured that students who used synchronous communication (live
text communication, live audio communication and/or live audio/video communication) tended
to perceive less TD than students who used traditional asynchronous communication tools (email
and discussion forums), was supported. An independent samples t-test showed that the perceived
TD (M = 2.91, SD = 1.23) for those using synchronous communication was significantly lower
than those using asynchronous communication (M = 3.61, SD = 1.31, t = 2.97, p < 0.01).

Hypothesis 2.3 was supported suggesting that students who used audio/video communication
(broadcast audio, broadcast audio/video, live audio communication and/or live audio/video com-
munication) perceived significantly lower TD (M = 2.76, SD = 1.06) than students who used
traditional text-based communication (email and discussion forums) (M = 3.77, SD = 1.32,
t = 5.63, p < 0.001).

Hypothesis 2.4 was also supported indicating that students who used Web 2.0 tools (blogs, wikis,
Twitter) perceived significantly lower TD (M = 3.05, SD = 1.10) than students who used tradi-
tional text-based communication (email and discussion forums) (M = 3.61, SD = 1.35, t = 2.83,
p < 0.01).

10 British Journal of Educational Technology

© 2015 British Educational Research Association



The above results related to instructional media overall supported Moore’s assertion that the
richer the instructional media, the lower TD. Asynchronous, text-based email and discussion
forums seemed to be the least effective communication media to reduce TD as compared with
synchronous, audio/video based, or more interactive Web 2.0 communication media. This
finding was consistent with Moore’s proposal (1991) that more interactive communication
media would allow for more interactive dialogue, and consequently, lead to reduced TD. However,
the results also indicated that there was no difference in the impact of live audio or/and video, live
text and broadcast audio/video communication media on TD. This finding was unexpected as
either live audio/video communication or live text communication seemed to be more interactive
than one-way broadcast audio/video. Future research is needed to examine if this finding will be
replicated and the reason for the nonsignificant difference in this respect.

As far as other environmental factors are concerned, hypothesis 2.7 was supported indicating
that students who were required to participate in either small group discussions or class discus-
sions reported lower TD (M = 3.13, SD = 1.26) than those students who were not required to do
so (M = 4.28, SD = 1.12, t = 6.76, p < 0.001). Hypothesis 2.9 on preference for course delivery
format was also supported: students who preferred online courses over face-to-face courses
reported lower TD (M = 3.00, SD = 1.15) than those who preferred face-to-face courses over
online courses (M = 4.17, SD = 1.30, t = 6.09, p < 0.001), indicating that preference for online
courses helped reduce TD. However, hypotheses 2.5, 2.6 and 2.8 were not supported. There was
no difference in perceived TD between students in smaller size classes and students in bigger size
classes (F(5, 220) = 0.94, p = 0.46); between students who had taken online courses before
(M = 3.47, SD = 1.34) and students who had not done so before (M = 3.78, SD = 1.26, t = 1.33,
p = 0.19); or between students who voluntarily took online courses (M = 3.37, SD = 1.25) and
students who were required to take the online courses (M = 3.56, SD = 1.35, t = 0.81, p = 0.42).

The results above indicated the importance of online small group or class discussions: requiring
students to discuss online with the instructor and other students helped reduce TD. This was likely
due to the fact that requiring online discussions created ample opportunities for learner–
instructor and learner–learner dialogue. At the same time, the results indicated that although
student preference for online courses may have influenced their perceived TD, factors such as
class size, previous online course experience or voluntariness for taking online courses did not
exert an impact on student perceived TD.

How do learner demographic factors impact student perceptions of TD?
This study also examined how age, gender and ethnicity affect TD. No hypothesis was formed on
these demographic factors. Nontraditional students (aged 25 and older) were found to report
significantly lower TD (M = 3.38, SD = 1.29) than traditional college-aged students (M = 3.82,
SD = 1.37, t = 2.35, p < 0.05). The difference could be attributed to the fact that older students in
general tend to be more independent, or more autonomous, than younger students. Indeed, an
independent sample t-test on learner autonomy between the two groups of students found that
students aged 25 and older rated significantly higher on the learner autonomy items (M = 6.00,
SD = 0.59) than their counterparts aged 24 and below (M = 5.67, SD = 0.69, t = 3.49, p < 0.01).
This finding is consistent with the result on hypothesis 1.3 that more autonomous learners
perceived lower TD. We also found that ethnicity affected TD. Non-Caucasian students reported
lower TD (M = 2.98, SD = 1.23) than Caucasian students (M = 3.64, SD = 1.33, t = 2.91,
p < 0.01). However, no significant differences in perceived TD were found between males
(M = 3.77, SD = 1.38) and females (M = 3.44, SD = 1.31, t = 1.62, p = 0.11). The causal factors
of the differences in perceptions of TD between Caucasian students and non-Caucasian
students are unclear. Hence, further research is needed to explore factors that may explain the
difference.
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Conclusions
This study contributed to research by empirically testing Moore’s TD theory using an instrument
that measured, in web-based learning environments marked by richer and more interactive
communication tools, each construct of the original theoretical model. More specifically, this
study was an attempt to address the interrelationships of the three constructs, dialogue, structure
and learner autonomy and their combined impact on student perceptions of TD within online
learning environments characterized by newer types of instructional media and changing
learner demographic attributes. A series of hypotheses were proposed to examine the relationship
among these constructs. In addition, the relationship of environmental factors and learner demo-
graphic factors to TD were investigated.

Overall, the findings supported an inverse relationship between high dialogue, high structure and
high learner autonomy and lower perceived TD, which was consistent with the finding that +D+S
leads to the least TD while −D−S leads to the most among the four possible forms of dialogue and
structure combination, with −D+S and +D−S in between. These findings supported one stream of
previous research that high dialogue and high structure was effective in lessening TD (Kanuka
et al, 2002; Moore, 1991; Stein et al, 2005; Wikeley & Muschamp, 2004) and that structure and
dialogue were not necessarily in an inverse relationship as found by some other researchers (Saba
& Shearer, 1994). The findings also supported an inverse relationship between learner autonomy
and TD, which was consistent with Moore’s assertion that more autonomous learners would be
more comfortable with higher TD.

The above findings have implications for instructional design for web-based distance courses.
First, regarding structure and dialogue, online instructors may consider a combination of high
structure and high dialogue in their courses, especially for less autonomous learners. One chal-
lenge may be to know beforehand the level of learner autonomy. To address this problem, learner
autonomy can be measured before the course starts or, when in doubt, provide high structure and
high dialogue (Moore & Kearsley, 2005). A high level of structure should include both learner–
content interaction and learner–interface interaction. Previous studies indicated that learner–
content interaction was impacted by the elements for formality (ie, essential design elements such
as clearly stated objectives, activities and assessment), individualization (ie, considering student
background and experience and attending to individual learning needs, such as pace, sequence,
feedback and content organization; Saba & Shearer, 1994) and multiplicity (ie, a variety of
teaching strategies and evaluation methods, opportunity to interaction anytime, multiple com-
munication tools and access content based on their schedule; Kearsley & Lynch, 1996). For
learner–interface interaction, previous studies indicated that elements such as choice and
support of media use or the delivery system were important to consider (Hillman et al, 1994;
Stoney & Wild, 1998). The results of this study supported that, in order to reduce perceived TD,
the structure-related elements need to be incorporated into an online course, eg, clearly defining
objectives, activities and assessment while at the same time including built-in accommodations to
individual learners’ needs and opportunities for learners to learn in multiple ways (eg, variety of
teaching strategies, evaluation methods and multiple communication tools). At the same time, a
high level of dialogue should consider both the quality and quantity of learner–instructor and
learner–learner interaction. For example, not only should opportunities be provided for the
learner to communicate with the instructor and other learners on a frequent basis and through
multiple means, but the communication should be designed in such a way that it provides
positive, purposeful and meaningful experience that will be valued by the learners (Moore, 1993).

Regarding the impact of environmental factors, the study supported Moore’s assertion that the
richer the instructional media, the lower the perceived TD. More specifically, students who used
live text, live audio/video, or broadcast audio/video perceived lower TD than those who used email

12 British Journal of Educational Technology

© 2015 British Educational Research Association



and/or discussion forums only for communication in the courses. Similarly, students who
used Web 2.0 tools perceived lower TD than students who used email and/or discussion only. In
addition, students who used synchronous communication perceived lower TD than those who
used traditional asynchronous communication only. These findings indicated that online instruc-
tors may need to consider incorporating more interactive two-way, synchronous communication
tools to help bridge the psychological space in web-based distance courses.

Of the other environmental factors investigated (ie, class size, required vs. optional courses,
required participation in group or class discussions, number of previous online courses taken,
and preference for online vs. face-to-face courses), required participation in discussions and
preference for online courses were found to have an impact on perceived TD. Students who were
required to participate in group/class discussions perceived lower TD than students who were not
required to do so, which indicated that, whenever appropriate, online instructors should plan and
require discussion opportunities for the students as a means to increase learner–learner and
learner–instructor dialogue within the course. At the same time, the finding that students who
prefer online courses perceived lower TD than those who prefer face-to-face courses indicated that
student preference for online courses may be an important factor to measure before a course
starts; and more importantly, special attention should be paid to incorporate strategies to reduce
TD for those students who prefer face-to-face courses but are required to take an online course.

Regarding learner demographic factors, age and ethnicity seemed to be factors impacting TD in
this study. Nontraditional college-aged students (aged 25 and older) reported lower TD than
traditional age students (aged 18–24), and non-Caucasian students reported lower TD than
Caucasian students. The difference in perceived TD between the older and younger students could
be attributed to the fact that older students tend to be more autonomous than younger students
as found in this study. It is unclear at this time what caused the difference between Caucasian and
non-Caucasian students on their perceived TD. Future research is encouraged to see if the same
observation could be replicated as well as explore the possible causal factors in order for us to
better understand the impact of ethnicity on TD. Gender was not found to affect perceived TD.

Overall, the conclusions point to the benefits of high structure and high dialogue enhanced by
richer communication tools to reduce the psychological and communication space in web-based
classes. We hope this study sparks more research interest in verifying the full model of Moore’s
theory in different contexts and with a different population. Some of the limitations of the study
derived from the relatively homogenous sample drawn from just one mid-western university and
that participants self-selected to complete the study. Testing the theory in various contexts using
different types of learners may yield insightful results on addressing learner needs in multiple
environments.

Further refinement of the instrument is also recommended for further verifications of the theory.
Face validity and content validity of the instrument were established through expert reviews and
student reviews of the instrument. However, the construct validity of the instrument needs to be
established through further research using an exploratory factor analysis followed by a structural
equation modeling analysis to test and estimate the robustness of the instrument and confirm the
model with a larger sample. The finalized version of the instrument may then be used to replicate
the study in different contexts to further verify the TD theory.
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