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ABSTRACT

This paper deals with delivery of education online. It
has three connected purposes. The first is to survey and
summarize the research up until today, in particular that
which pertains to the efficacy of internet learning. The
second purpose is to present a scheme categorizing the kind
research that could and should be done to assess internet
delivery effectiveness. This categorization will serve to
suggest what kinds of research should be undertaken to gain
a more complete understanding of the relative effectiveness
of teaching online and a better understanding of how to
attain effective outcomes. The third is to provide research-
design suggestions to help internet delivery effectiveness
research become more credible.

INTRODUCTION

Internet education is now an established phenomenon
and a growth industry. While web-based courses were a
rarity only a decade ago, they have become an accepted
means of providing higher education, and their popularity is
increasing.  According to Duvall (2000) for example, in
1999 at least 1.5 million internet courses were available
through 3,000 different institutions, and Clark (1999)
reported that by 1999, two-thirds of accredited 4 year and
graduate universities offered courses via the internet.

There is ample enthusiasm for learning via this medium
(Cox, 2000, Elram & Easton, 1999, Gibson, Tesone, &
Blackwell, 2001). It is convenient for students, it helps to
increase enrollment for universities, and the initial evidence
suggests that the medium, when compared to the face-to-
face classroom, does at the worst, equally well in facilitating
student performance (Arbaugh & Hilz, in press). But there
are also concerns. Course development and course delivery
are both time consuming and labor intensive. Face-to-face
interaction is lacking, and there are questions about quality
compared to classroom-based delivery (Flaherty, Pearce,
and Rubin, 1998, Gilbert & Moore, 1998). The pedagogy is
controversial. Given these, Grossman (1999) contends that
the field may be racing to adopt educational techniques
without fully understanding them. As a result there is a clear
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call for research studies assessing the effectiveness of
course delivery on the internet.

This paper has three connected purposes. The first is
to survey and summarize the research up until today, in
particular that which pertains to the efficacy of internet
learning. The second purpose is to present a scheme
categorizing the kind research that could and should be done
to assess internet delivery effectiveness. This categorization
will serve to suggest what kinds of research should be
undertaken to gain a more complete understanding of the
relative effectiveness of teaching online and a better
understanding of how to attain effective outcomes. The
third is to provide research-design suggestions to help
internet delivery effectiveness research become more
credible.

PREVIOUS RESEARCH

Internet learning delivery is ripe with research
opportunities, and there are a plethora of studies exploring
many issues and potential relationships among variables.
But most of the studies performed consist of case studies or
produce anecdotal evidence and simple findings, such as the
result that students were satisfied with a particular aspect of
a course. This summary will for the most part ignore that
kind of research. Instead it will present research where
analytic relationships are explored. It reveals streams of
research where trends appear, where more than one study
finds a similar result, where there is little or no contradictory
data, and where conclusions can begin to be drawn.

Much of the available research that assesses Internet
education attempts to measure whether students learn with
online delivery, and the majority of studies undertaken have
found that students perform on learning tasks at least as well
in internet classes as in face-to-face classes. This has been
particularly true for information system classes (Alivi et al.,
1997; Hilz et al., 2000; Sankaran & Bui, 2001) and science
classes (Leasure et al, 2000; Rickets et al, 2000). In
business classes, Arbaugh (2000b) found no significant
differences between test scores using a multiple-choice tests
between students from virtual and physical MBA
classrooms. However he did find that post test scores from
students in the internet sections were significantly higher
than pre-test scores, while such differences were not
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significant for classroom students. Finally, Warkinton,
Sayweed & Hightower (1997) performed a study comparing
Internet teams with face-to-face teams instead of Internet
classes with face-to-face classes. Solving a mystery puzzle
was the task to be accomplished, and both groups were
equally effective in solving the puzzle. The results from
these studies suggest that the Internet interaction is as
effective as face-to-face interaction, at least for some tasks.

When compared to face-to-face-alone delivery, classes
combining online with face-to-face delivery also show
performance-related superiority.  In an undergraduate
Sociology course which met face-to-face, Althus (1997)
found that students who participated in asynchronous
communications performed better than those who did not,
and Thoennessen et al. (1999) found that undergraduate
Physics students from a large class supplemented with
online discussions had 10% higher course grades and
missed 12% fewer classes than students from previous
traditional classes. Also, Hartman, Dziuban, & Moskal
(2000) surveyed 36 mixed-mode undergraduate courses and
found that students from hybrid classes out performed
students from classroom only settings.

One of the claims for internet classes is that they
generate interaction and learning from interaction as well or
better than face-to-face classes, and the evidence supports
the claim. Alavi (1994) and Borthwick & Jones (2000)
found that internet delivery encourages collaborative
learning and Arbaugh (2000b) found significantly greater
participation for an internet-based section than in a
classroom-based section.

Not all studies compare internet classes with those that
meet face-to-face. There are streams of research that focus
on predictors of outcomes in online classes. For example,
there is evidence (Arbaugh, 2002; Webster and Hackley,
1997) that outcomes (primarily satisfaction and perceived
learning) are better in distance learning environments when
the media is richer (multi-faceted). There is also evidence
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that immediacy of instructor interaction, i.e.,
communication behaviors that reduce psychological
distance between people (Myers, Zhong & Guan, 1998), is
positively associated with student learning and satisfaction
with format (Arbaugh, 2002; Commeaux, 1995; Frietas,
Myers & Avtgis, 1998). There is also research that deals
with class size. According to Hiltz & Wellman(1997) and
Arbaugh & Durray (2001), class size is negatively
associated with learning for classes of 50 and greater.
Discussion. The research available dealing with online
education yields few conclusions, and many of the above
studies are methodologically flawed. In addition, the
conclusion that students from online classes do as well on
tests as students from physical classrooms is hardly
earthshaking. =~ On the other hand, internet delivery
advocates can be comforted with data that suggests student
can perform as well taking internet classes as they can in a
face-to-face environment. Also the predictive studies are
valuable to internet delivery practitioners. The relationships
in these studies showing antecedents of effective outcomes
can be used to help practitioners create these favorable
outcomes in their courses. In addition, the results of the
above studies are points of departure for hypotheses for
further (and perhaps methodologically improved) research.

A MODEL FOR FUTURE RESEARCH

Figure 1 shows a model of the delivered classroom
learning experience. It is an open systems model showing
outcomes, inputs, and delivery or throughput variables.
Relationships between outcomes on one hand and inputs
and delivery variables on the other suggest directions for
research on the effectiveness of internet course delivery. In
figure 1, the lists of specific variables (such as technology
acceptance) are examples of potential researchable
variables; they are not an exhaustive set.
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Figure 1: A model for learning with Online Delivery
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Inputs. Inputs include student characteristics, instructor
characteristics, and institutional variables. These input
variables are already formed before course delivery.
Student characteristics should be studied

because some types of students may gain more from
internet delivery than others or the internet may be better
suited for some students and the classroom may be better
suited for others. Student characteristics might include
personality variables such as introversion-extroversion,
major or emphasis, and level, e.g., undergraduate (Wernet et
al., 2000). Another student characteristic worth studying is
acceptance of technology (Arbaugh & Duray, 2001).
Arbaugh & Duray (2001) found that perceived usefulness of
the technology (a component of acceptance) significantly
influenced perceived learning for courses delivered on the
internet. Finally, in some programs, students may be able to
choose between internet and classroom sections of courses.
Among those who have chosen a combination of internet
and classroom sections, another variable might be
preference between internet and classroom delivery.

Professor characteristics should be explored, as some
kinds of professors may be better suited as internet
instructors than others. Specific variables might include
need for affiliation, teaching style, comfort with technology,
and experience teaching courses online. There is evidence
(Arbaugh & Duray ,2001) of a positive association between
perceptions of student learning and professor-online
teaching experience.

Institutional variables are important in part because
institutions vary as to course, program, and technology
requirements, and it is possible that outcomes may be more
positive under certain institutional conditions and less
positive under others. Some universities offer online
MBA’s which differ from these universities’ traditional
MBA'’s; others offer the same MBA for internet students as
they do for students who take courses in the classroom.
Some universities are simply virtual Universities. Others
have a physical campus, where most students attend classes.
Some programs are entirely online; others offer both online
and in-class courses. Some online programs consist of
courses which are entirely on the web; others have courses
in which online students attend a limited number of sessions
on campus; still others require a combination on campus and
online activities. Some programs require the person who
develops the course to deliver it; for other programs delivery
and authorship are separate. Some programs require
specified software; others are more flexible. Different
universities have different limits, on class size and ways in
which tests can be taken, as examples, and programs vary as
to how much they require their courses to be consistent
(Swan et al, 2000). Institutions make decisions that may
affect outcomes, at least for instructors, decisions that
concern faculty workload, compensation for course set-up,
and policies towards intellectual property.

A variable often decided on by the institution is
software platform or type of software package used to
organize a course. Some software packages are institution
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specific such as SUNY Learning Network’s Course
Management System (Swan et. al., 2000), others have been
adopted by multiple universities such as WebCT (Kendall,
2001; Wernet et. Al, 2000), Blackboard/Course Info, and
Learning Notes (Smith, 2001; Drago and Gosen, 2002).
There has been one study where platforms have been
compared. Arbaugh (2002) found that students using
Blackboard felt that the software was easier to use and their
experience was more satisfying than students using Lotus
Notes. Software package is not the only technologically
related variable that might affect outcomes in online
learning environments.  Webster and Hackley (1997)
suggest that technology should be reliable and of high
quality.

Throughputs. Throughput or delivery variables include
technological factors, course content, and teaching style.
These variables guide the online learning experience. These
are throughput variables and not input because they are
more a feature of the individual course and the way the
instructor/author chooses to deliver it. Input variables are
either background characteristics of course teachers,
authors, or students, or characteristics of decisions about
course delivery imposed on authors and teachers by the
institution. Technological factors that are throughputs are
those decided on by the teacher or author and not imposed
by the institution. Course content is more unique to the
course taught than a characteristic of the institution, and
teaching style, while a result of the teacher’s background, is
a function of and applied to the course taught and not
merely a background factor.

One technological delivery factor is the degree of
software sophistication. According to Arbaugh & Duray
(2001), there is great variation in approaches with respect to
delivery sophistication. Software sophistications ranges
anywhere from a combination of email and electronic
bulletin boards (Bailey & Kotlar; 1994; Dumont, 1996;
Partee, 1996) to web-based proprictary software which
allows for transmission of multimedia, threaded discussions,
and chatroom capability (Greco, 1999; Phillips, 1998).
Another technological delivery continuum is the extent to
which the on-line environment is supplemented with other
teaching pedagogies, such as the use of streaming audio,
video, videotapes, video-conferencing, or conducting a
portion of a course or program on campus (Greco, 1999;
Phillips, 1998).  Sometimes the degree of software and
supplements are an institutional decision, but often
instructors have some say in these matters.

The course taught also impacts learning related
outcomes. Some courses ask students to learn descriptive
content; others call for analytical skills. Some are
quantitative; some are highly abstract and call for idea
sharing and brainstorming; others are conceptually difficult,
and in them students might need individualized help; still
others develop self-awareness skills and focus on
interpersonal dynamics. Common sense would suggest that
some teaching styles are better than others for teaching each
of the above kinds of courses, and it is possible that online
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teaching is better for some of the above kinds of courses
than it is for others.

The final throughput dimension in figure 1 is teaching
style. Teaching style is ordinarily presumed to affect
outcomes, especially satisfaction. Variables derived from
this dimension include but are not limited to amount of
contact a professor has with students (Swan et al, 2000), the
extent to which the instructor engages in immediacy
behaviors (Myers, Zhong, & Guan, 1998), incentive
schemes, number and type of assignments required, rigor,
flexibility (Drago & Gosen, 2002), and the amount of group
work required. In addition, courses can be synchronous in
that they ask students to communicate in real time, or they
can be asynchronous. For asynchronous online courses
where there is virtually no competition for airtime, one
common sense hypothesis would be that participation rates
would be higher when the incentive scheme rewards
participation. Another teaching style related variable is
instructivist vs. constructivist categories of pedagogy
(Leidner & Jarvenpaa, 1995). The instructivist model is
one-way knowledge transmission, from the professor to the
student. The constructivist approach assumes knowledge is
developed by every learner interacting with others. Internet
advocates believe that online delivery is well suited for
constructive or collaborative learning, but the evidence
(Arbaugh & Benbunan-Fich, in press) is inconclusive. A
teaching approach variable often neglected in the online
advocate literature involves teaching traditional classes with
online supplements, e.g., internet assignments or
asynchronous opportunities (Althaus, 1997 and Thoennsen
et al., 1999).

Outcomes. Outcomes are the results of delivery, and
input and delivery variables in figure 1 should impact
outcomes. There are three loci of outcomes in this paper’s
model: student, instructor, and institution. It is most
important for a learning delivery system to affect the
student positively. The most frequently measured outcomes
associated with students are learning and satisfaction.
Learning has been measured objectively with tests (Alavi,
Yoo & Vogel, 1997; Arbaugh, 2000b) and by self-report
(Alivi, 1994; Arbaugh & Duray, 2001). Self-reports of
learning are in effect perceptions of learning. Some authors
have explored perceptions of specific types of learning. For
example, Hiltz et al (2000) studied perceptions of
collaborative learning effectiveness.

Satisfaction can be general satisfaction (Alavi, Wheeler
& Valicich, 1995; Arbaugh & Duray, 2001; Kendall, 2001;
Warkinton, Sayweed & Hightower, 1997), substitutes for
satisfaction such as course ratings (Hilz, 1997) and attrition
rates (Serban,1999), or satisfaction with specific aspects of
the experience such as satisfaction with the use of
technology (Wernet et al., 2000).

Satisfaction and perceptions of learning are attitudinal
variables, but they are not the only attitudinal variables
measured in internet delivery studies. Researchers have
measured such variables as technology usefulness (Arbaugh,
2000b), convenience (Hilz, 1997), how interesting the
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course was (Hilz, 1997), perceptions of interaction and
participation (Alavi et al, 1997), access to the professor
(Hilz, 1997), interaction difficulty (Arbaugh, 2000a),
flexibility (Arbaugh & Duray, 2001), media richness
(Webster & Hackley (1997), and how demanding the course
was (Serban, 1999).

Studies focusing on outcomes involving interaction and
participation have used objective measures as well as those
stemming from self-reports. For example, Arbaugh, 2000a,
2000b) assessed the medium by measuring interaction
patterns among students and counting the number of times
students talked (sent messages) to other students. He also
has suggested (Arbaugh & Benbunan-Fich, in press) the use
of frequency and length of comments as interaction-
participation variables.

The second locus of outcomes is the teacher. Teacher
oriented outcomes include satisfaction (Ellram & Easton,
1999), time spent preparing and administering the course
(Arbaugh, in press[a]; Dryud, 2000), precision in
presentation of materials (Coppla, Hilz, & Rotter, 2002),
involvement in class discussions, ability to address
individual student concerns (Alavi et al., 1997; Gosen,
2002; Hilz& Wellman, 1997), and adjustment of teaching
style to web delivery (Gosen, 2002).

The final locus is the institution. Dimensions include
enrollment rates, reputation, job placement for students, and
profits.

RESEARCH DESIGN ISSUES

Measuring Learning. The best way to prove that a
teaching methodology is effective is to show that learners
learn in it, and many researchers have tried to use learning
to assess the effectiveness of internet delivery. Researchers
have measured online learning in three ways: self-reported
perceptions of learning, multiple-choice tests used to grade
students, and grades. Anderson and Lawton (1997) have
presented a criticism on the research on the effectiveness of
simulations that applies to the research on internet delivery.

Much of the reason for the inability to make
supportable claims about the efficacy of simulations
can be traced to the selection of dependent variables
and the lack of rigor with which investigations have
been conducted...... Virtually all research designed to
measure the outcomes produced by engaging in an
activity requires... assumptions concerning the
expected outcomes produced by performing that
activity. We cannot construct an assessment activity
without knowing what it is we expect to measure.

In effect, these authors suggest that in order to measure
learning appropriately, learning measures should reflect
consciously thought-out learning goals, something not
usually done for most learning delivery assessment studies.
It is also beneficial for measures to be objective, and self-
reports of learning are not.  Grades and tests are
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performance indices that according to Wolfe (1990) are
unproven proxies for learning. In addition, from the
experiential-learning and simulation literature, there are
very few studies that show one teaching approach yielding
superior performance to another, especially on graded
exams. The reasons seems obvious. Exam performance and
grades are a function of ability and motivation. Motivated
high ability individuals will perform well, regardless of the
teaching design, and distracted, less-motivated, lower ability
individuals will perform more poorly. Although this is true
for virtually all research on teaching approaches, the
credibility of online assessment research will increase
dramatically with more valid measures of learning and
performance.

Multi-institutional Research. According to Arbaugh
and Duray (2001), virtually all of the studies undertaken on
internet delivery have been based on a individual courses,
inter-university collaboration on a single course, or multiple
courses at a single institution. As a result, the findings of
these studies may reflect idiosyncrasies of the instructor(s)
or the institution rather than providing an accurate
understanding of what influences favorable outcomes in
web-based course delivery. Multi-institution studies
increase the likelihood that these institution or instructor
unique characteristics can be controlled for, thereby
allowing for increased generalizability of findings. In
addition according to Arbaugh & Benbunan-Fich (in press),
since there is as many approaches to course delivery as there
are institutions, multi-institutional studies could compare
delivery approaches.

Interdisciplinary studies. For the most part, studies that
have been undertaken have explored single disciplines.
Even in studies in which a variety of courses have been
sampled, subject matter has not been the focus of the
research. It seems that cross-discipline studies would be
valuable, for four reasons. First findings across disciplines
would be more generalizable than findings within a
discipline. Second, it seems likely that online delivery
would be more effective for some courses than for others,
and it would be valuable (especially to students) to know for
which courses web-based delivery is more effective and for
which ones it is less so. Third, specific features of online
delivery might be more effective for some subjects and less
so for others, and this knowledge would help instructors
better tailor their courses to each unique subject (Arbaugh,
2002). Fourth, it is also possible that the relationship
between particular input and outcome variables might be
different for some disciplines than for others. For example,
the relationship between immediacy of instructor behavior
and learning might be stronger in quantitative courses than
in courses covering abstract material. Such a result would
be valuable for practitioners, so they can make their courses
ideally suitable to course material.

Contingency studies. One reason why research should
be undertaken across institutions and disciples is because
these two types of variables can play the role of contingency
variables. For the most part, online research has treated

internet delivery as a one-size-fit-all phenomenon. It may
not be. There’s already limited evidence that outcomes are
higher for one software platform than for another (Arbaugh,
2000a), and it is possible that outcomes might be higher for
some institution related characteristics than others and some
disciplines than others. This is important. If for example, it
were found that students are more satisfied with courses in
institutions with class size limits, institutions that have
settled intellectual property rights issues, or classes with
abstract subject matter, then schools and instructors could
use those results to gain increased student satisfaction.

Perhaps more importantly, relations among variable
might contingent on the value of other variables. Some
examples:  The relationship between satisfaction and
experience in web courses may be different for different
software platforms. The relationship between immediacy of
instructor behavior and satisfaction may depend on class
size and be non-existent for very small classes.

DISCUSSION

Contingency revisited. The stated purpose of this paper
was to provide a model and variables to assess courses and
programs which use internet or online based delivery
approaches. Perhaps at first glance the model provided in
figure 1 does not do that. After all, the relationships in
figure 1 suggest influences on outcomes and not delivery
effectiveness assessment. However with a scratch of the
surface, the hypotheses emerging from the model do in fact
help us assess internet delivery effectiveness. In this model,
outcomes are hypothesized to vary with throughput and
input variables, and likely, most would agree that courses on
the web are better (produce greater learning and
satisfaction) when the student is more comfortable with the
technology, when the instructor has more experience, when
the media is enriched. Also, most would likely agree that
some students would be more likely to embrace this media
than others, shy students perhaps and students who don’t
like to compete for air time during in-class discussions.

So an assessment might reveal that the internet is more
suited for some students than for others. That is not a
problem. Let the students who are better suited for the
medium use it and those more poorly suited go to the
physical classroom. However this kind of relationship, the
kind that hypothesizes that online delivery is better under
some conditions than others, points to potential problems
with the medium. For example, it is possible that online
delivery is also better suited for some kinds of courses than
others, in particular courses where content is difficult and
where one-on-one instruction is more important than
average. Accounting and Statistics are examples.
Furthermore, Peek (2000) points out that the educational
platform provided by the web limits what can be
accomplished, since it lacks visual cues and limits auditory
stimuli. In courses where these auditory and visual cues are
keys to mastery, internet delivery may be deficient.
Business courses such as Sales, Training, and
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Organizational Behavior are possible examples, because
they require face-to-face interaction and feedback to the
learner on a wide range of behaviors in order for the learner
to learn optimally. So there are likely to be conditions
where online delivery is inappropriate, and specified course
content is one of those conditions. There may be others. If
there are conditions in which online delivery is deficient,
then our students and those who employ them should know
about them, and those interested in undertaking online
assessment research should being doing studies to attain that
knowledge.

Flexibility and outcome variables revisited. Course
flexibility has been mentioned in this paper, and research
has been undertaken with perceptions of flexibility as an
outcome variable (Arbaugh & Duray, 2001), with the
implication that flexibility is desirable. Yet online delivery
has also been criticized (Drago & Gosen, 2002) as
inflexible.  These authors argue that it is very time
consuming for professors change content from one term to
the next because it takes a considerable amount of time and
effort develop and update courses. They also claim that
because course design is set in print on the internet at the
beginning of a term, it is difficult and disruptive for students
to change course content and procedure as the course
progresses. Then, while at least one set of writers consider
flexibility to be desirable, flexibility is difficult to
accomplish and possibly undesirable in the eyes of students
according to a different set of authors.

The online approach seems to be inflexible in other
ways. Online courses are limited in that closed-book tests
are not practical and in that one-on-one, student-teacher
assistance is at least sometimes inconvenient and, relative to
face-to-face classroom situations, time consuming. But
sometimes, the flexibility associated with opportunities for
closed book testing and face-to-face assistance is desirable.
In particular, face-to-face assistance is desirable when the
subject matter is difficult, as often the subject matter of
college courses (at the graduate or undergraduate level)
ought to be. Such courses should challenge students to
think, analyze, and solve complex problems. With such
challenges, instruction needs to flexible, attentive, focused,
and sensitive, and synchronous one-on-one help should be
available. But with online instruction, which is not
synchronous, and, because visual and auditory cues are
absent, not sensitive, it is difficult to tell whether each
student is “getting it,” and helping someone who is not
getting it means communicating by email. The process of
instructing and helping online, then, can be time consuming
and frustrating for both student and teacher. Therefore, the
fact that the online approach is limited with regard to one-
on-one assistance means it may not be ideally suited for
difficult, rigorous college courses.

Furthermore, the choice of outcome measures chosen
by online delivery researchers to assess internet delivery
imply goals for this medium that also contradict attempts at
rigor. As indicated in earlier sections of this paper, in most
studies, these researcher-chosen outcome variables have
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been for students to be satisfied, believe that they are
learning, and get good grades. But college courses should do
more than help students be happy and believe they are
learning. These courses should be rigorous and help
students attain difficult-to-acquire skills. But as indicated
above, the instruction and assistance processes on line are
asynchronous, less flexible, and less sensitive, and therefore
potentially frustrating for the teacher and student. This
frustration means lower satisfaction. A frustrated student
does not believe he is learning, and there is the danger of
getting poor grades. The atmosphere becomes negative, and
the goals for the delivery medium are not reached. To solve
the problem, given the goals implied by online studies, the
temptation might be exist to eliminate that which causes the
frustration. It is possible that this means modifying courses
so that they are less challenging and less rigorous. In effect,
courses may be compromised to fit the medium.

The contention here is that rigor might be sacrificed in
online courses. To my knowledge, this has not been
documented. The fact is that I am aware of instances where
it seems like rigor and complex analysis has been reduced to
accommodate the internet medium, but I do not know
whether these are isolated instances or the practice is wide
spread. I am not aware of any research that compares the
rigor of course content of internet courses with that in the
classroom, and I am not aware of research comparing
grading schemes of internet courses with those in the
classroom. Such research is needed to properly assess the
effectiveness of online course delivery.

This paper opened with the observation that online
teaching is both established and controversial. Regardless of
how effective it is, it needs to be taken seriously because it
is widespread and attractive. So far research has tried to
defend the medium by showing that students like the
medium and can pass tests with it. Taking it the delivery
medium seriously means research that helps those interested
to know what online teaching can and cannot do.
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