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INTRODUCTION

The application of distance education (i.e., e-
learning,” distributed  education, com-
pater-based  education, computer-assisted
instruction, online training, etc.) in schools,
colleges, universities, and businesses is cur-
rently growing and evolving at a rate that far
exceeds that of the research and critical reflec-
tion in the field. In conjunction. a growing
number of educators, course developers,
instructional designers, and other professionals
are being required to make business-critical
decisions related to distance education without
a rigorous foundation of educational research
10 guide their determinations. The continued
growth and development of distance education
as & viable format for offering educational and
training opportunities is, however, dependent
upon the parallel evolution of research on dis-
tance education as a field of practice.

The expansion of distance education
requires a significant research base supported

by evidence derived from formal investigation,
The field of educational research can provide
this foundation on which informed decisions
can be made with regards to distance educa.
tion. The discipline of research related to dis-
tance education, in s many varietics,
however, is behind the curve when it comes to
producing useful, reliable, and generalizable
information for decision-makers in education
and training.! The current literature related 10
distance education most commonly details
best-practice case studies rather than the scien-
tfic discussion of empirical research. While
useful in many ways, most of the case study it
erature provides decision-makers will little
teliable and generalizable information related
to the consequences of the complex decisions
they are making.

Like research on other educational inter-
ventions, the distance education is jargely
anecdorad in natere {Hanson, et al.. 19973,
contains & considerable  amount  of
cross-referencing  (where many of the
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papers and summaries cite similar research
or reference each other), coasists of only a
rasher small body of high-quality original
research (Phipps and Merisotis 1999,
und---givets the rapid evolution of distance
education--is dated. {Lewis, Farris, Snow,
& Levin, 1999

The development of technologies 1o support
distance education will, in ail likelihood, con-
tinue to grow at accelerating rates in the
decades to come. These new technologies will
feature a host of new conveniences, accompa-
nied by a growing requirement for valid infor-
mation to guide design, development, and
implementation decisions. Challenged by the
difficult questions of education, professionals
from government agencies, educational insti-
tutions, and variety of business sectors will
continue to seek the guidance of educational
researchers in their decisicn»makinf. To meet
this challenge, the foundations, scope, and
rigor of distance education research should be
examined (or re-examined) by researchers.

This article suggests a starting place for

those interested in formal inquiry into research
on distance education. Ideally, by examining
the foundations and nature of educational
research, the scope of research in distance edu-
cation can be derived in 2 systematic fashion.
Further, by defining guidelines for distance
education research based on the scientific pro-
cess, the researcher can acquire a basic frame-
work for ensuring the rigor (and thus the utility
for decision-makers) of distance education
research. With this as a bagis, continued study
of {and ditigence 10) the methods of social sci-
ences research should provide the disciphine of
distance education research with a sound basis
for supporting the profession.

EDUCATIONAL RESEARCH

Though educational research shares a common
ancestry with philosophy, the medical sci-
ences, as well as with hard sciences (e.g.,
physics, chemistry, biology, etc.). educational
research has identified most clesely with
experimental and cognitive psychology in its

development and history.* However, like
many disciplines in the social sciences, the
realm of educational research is limited to the
production of soff knowledge due to the com-
plex natvre of humans and human interaction
{{.abarce, 1998), .

Researchers pursuing  soft knowledge,
nonetheless, “find it much more difficelt to
establish findings that are reproducible and
whose validity can be successfully defended
against challenges by others” than those in the
hard sciences (Labree, 1998, p. 5). Further,
philosophical differences related 10 the very
nature of learning vary among researchess,
leaving causal relationship costinually chal-
lenped and placing utility as the primary goal
of the discipline (rather than findings that are
verifiable, definitive, and cumulative). Limited
in its ability to make claims of fact, the field of
educational research has maintained a primary
fecus on the creation of applied knowledge
that offers a high level of usefulness for teach-
ers, administrators, and p{}fiti&.’:iansﬁi (Labaree,
1998; Heinich, 1995).

In recent decades, research in the social sci-
ences has made remarkable strides and has
continued the development of scholarly
research processes. Social science researchers
tave identified numerous techniques (both in
research design and statistical procedures) for
coping with the challenges to the research pro-
cess that are entailed when human behavior is
a variable. Social science researchers, though,
continue to struggle with the formidable tasks
related to the search for soft knowledge. It is
the natore of educational research, as a social
science, that it is difficull to establish durable
and cumulative claims based on research find-
ings. Becanse of this, educational research
findings are comunorly accompanied by a host
of qualifications and are characterized by Lim-
ited generalizability

The impact of the fimited nature of educa-
tional research is not, however, a concept that
should be discouraging to the educational
researcher. The constraints of research in the
social sciences have, in many ways, created a
dynamic field of educational research that
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offers the researcher many opportunities and
- considerable freedom in how educational

research is conducted (Labaree, 1998), Fur- -

ther, many philosophical differences can be
tolerated within the flexible boundaries of the
discipline, thus allowing researchers to follow
many pathways of inguiry, with few restric-
tions.

RESEARCH ON DISTANCE
EDUCATION

The scope of distance education research is
broad, drawing on fields including psychol-
ogy. education, information technology, as
welf as a diverse host of specific curmriculum
areas. However, this wide array of research
areas has been limited by several factors. Fea-
sley (1991) discusses six factors limiting the
roie of research in distance education as first
described by Coldeway in 1982, While Feas-
ley documents growth in the available litera-
wire on distance education, many of chailenges
initially identified in 1982 still persist today:

* educational  researchers are  rarely
present during the design of distance
education systems;

= there is no clear paradigm for research in
distance leaming, and it is difficult to
atiract funds to develop one;

* there have been no consumer groups or
publication outlets for such research
(although this is changing);

+ some institwtions are averse 1o defining
boundaries and  variables  clearly
because practitioners work  with
macro-tevel variables (such as tutoring)
and fear that breaking them down into
components will complicate the phe-
nomenon;

* educational researchers often ask ques-
tions of ao practical or even theoretical
relevance. The tendency to ask, ‘What
happens when you try this? divers
thern from the more important issue of
‘How do you make this happen?”; and
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» researchers in distance learning test
variables that are really classes of vart-
ables {such as comparisons of distance
and classroom leaming). The results are
impossible to replicale and of dubious
utility anyway.” (Feasley, 1991),

As Feasley notes, some progress has been
made in regard to Caldeway’s factors limiting
the role of research, Specifically, today there
are a mmerous research jouwrnals snd profes-
sional publications focused on the disciplines
of distance education. For example, in the dis-
cipline of distance education, leading research
journals pow include: Distance Education, the
American Journal of Distance Education, The
Journal of Distance Education, and the Quar-
terly Review of Distance Education. In addi-
tion, trade publications, including Training,
Training and Development, Educational Tech-
nology and others commonly feature articles
related to the application of technologies (e.g.,
Web-based instruction, streaming video, ete.)
in distance education and training.

Other factors fimiting educational research
are, nevertheless, not likely to be improved
upon soon, Labaree (1998) submits that “As a
soft applied field, education is characterized
by high ‘technological ambiguity’ (a diffused
intellectual focus) and high ‘resource depen-
dency’” on ‘an environment in flux’ (that is, a
need to respond to practical issues arising from
school and society rather than from the theo-
retical logic of the research effort itself)” (p.
7). This perspective suggests that the nature of
educational research on distance education is
not likely to be suitable for the emergence of a
common and clear paradigm for research. Fur-
ther, the divergent nature of research within
the field supporis heterogeneity in the underly-
ing theoretical constructs that provide the
foundation for distinct research agendas,

Though the boundaries of research on dis-
tance education offer a broad array of options,
the perspectives and philosophical foundations
of the researcher often provides guidance
within the field, Thus, based on an epistemo-
logical belief related to the nature of knowl-
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edge {or Ilearning), the researcher may
establish basic boundaries for his or her
research paradigm’. This research paradigm
may or may not be similar to that of other
researchers within the field or the discipline.
Kubn (1962) noted that the paradigm that
guides our research necessarily delimits our
problems, theoretical assumptions, and meth-
odologies. Further, the requirements for infor-
mation reiative to the continuous improvement
of education within the society may further
guide the practice of the educational
researcher. Thus, a comprehensive under-
standing of educational philosophies and
beliefs {(including their impression on the para-
digm of the researcher), as well as consider-
ation of current educational issues is essential
in deriving a pragmatic research agenda®.

RESEARCH PARADIGMS

Briggs (1982) and Driscoll (1995) offer a dis-
cussion of research paradigms that are applica-
ble to research of distance education. Based on
their suggested research paradigms, the fol-
lowing descriptions offer a range of research
paradigms that are agpiicahle to the distance
education researcher.

Experimental and Quasi-Experimental

Experimental research designs can provide
educational researchers with the “most effec-
tive means of establishing causal influences on
a phenomenon of inierest” (Driscoll, 1995, p.
323). By controlling variables through sample
selection and research design, experimental
researchers attempt to eliminate bias or error,
and thus offer evidence supporting hypothe-
sized causal relationships. These controls,
however, often come at the expense of general-
izability.

Research designs that do not meet the sam-
pling standards of experimental designs, but
are close, are referred to as quasi-experimental
designs. According to Gail, Gall, and Borg
(1999) “quasi-experiments are similar 1o true

experiments, except that research participants
are not randomly assigned to the treatruent and.
control conditions.” (p. 241) While quasi.’
experitnental research designs may be less
effective than their counterpart in providing
evidence of casual relationships, they do offer.
pragmatic alternatives when meeting the
requirements of experimental designs are not
practical.

Meta-Analysis

oy

The meta-analysis research design is “a
widely used method for combining results
from different guantitative research studies™
{p. 71) on the same phenomenon (Gall, Gall,
and Borg, 1999). The meta-analysis offers a
systematic process for synthesizing findings
from multiple research studies into a single
research analysis.

Case Study/Ethnography

Case study research designs can be used to
answer a varety of research gquestions.
According to Trochim (2001), “A case study is
an intensive study of a specific individual or
specific context . . . There is no single way to
conduct a case study, and a combination of
methods {such as unstructured interviewing
and direct observation) can be uses.” (p. 161)
The case study research design is useful in
describing, explaining, or even evaluating phe-
nomenon (Gall, Gall, and Borg, 1999).

Technology Development and
Evaluation using a Novel Technique

As a field of research focused on useful
application, distance education research
should be active in the development, applica-

_ tion, evaluation, and continuous improvement

of technologies (including novel technigues
described below). Driscotl (1995) suggest that
“Factors stemmiag from the context in which a
new technology or instructional system is
implemented can greatly affect its success or
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effectiveness in the setting . . . Systems-based

" designed will enable us to determine what
makes technologies effective in some setting

- and not others, so that we will be less fikely to
discount a technology simply because i was
not the solutions to a particular problem.” (p.
326) The basis of research in this paradigm is
not to necessartly compare one media to
another, but rather to provide data on the effec-
tiveness and efficiency of a technology so that
it can be selected for appropriate use. This
approach, however, lacks the nigor and gener-
alizability that other alternatives do. Though it
should be noted that sociologists have used
equivalent approaches for years.

Cost-Effectiveness and other Cost
Analysis

The requirements of decision-makers for
data related to the cost-effectiveness of dis-
tance education (and related technologies) pre-
sents researchers with a pragmatic research
paradigm with obvious application benefits.
The systematic frameworks for cost-effective-
ness research can provide a structure that
pushes the researcher beyond mere auditing of
programs io a levet of evaluation that exam-
ines both short-term and long-term beaefits, as
well as a range of costs from instructional
development 10 oppormnityucosssm.

Model Development and Evaluation

According to Krathwohl (1998) “When we
can fink alf, or a great many, of the variables in
the situation and make an even more precise
prediction, we have a model.” (p. 65) Models,
then, offer researchers andfor practitioners a
useful tools for conceptualizing the relation-
ships and complexities among the components
of a system.

Novel Technique Development and
Evaluation

Techniques are the processes used by
researchers and practitioners to accomplish
results (i.e., produce products, obtain outputs,
and/or achieve comsequences). The develop-
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ment and validation of a novel techaique for
accomplishing results within distance educa-
tion is an essential role of the educational
researcher,

Each of the various research paradigms
{ubove) provides educational researchers with
an alternate set of boundaries and guidelines
for answering questions related to distance
education! . However. each paradigm can be
applied to a medley of research questions rep-
resentative of various ingredients in a distance
education system. Each of the components and
related tasks in a distance education system
can be the basis of research from any (or ali) of
the research paradigms. 12

SUB-SYSTEMS OF A DISTANCE
EDUCATION PROGRAM

From an educational research perspective, dis-
tance education offers many opportunities for
research. Below is a sampie of the various
sub-systems in a typical distance education
program.

Needs Assessment

Preceding the decision to implement a dis-
tance education program {or any performance
improvement intervention), a system-focused
needs assessment should be completed with
internal and external partners and stakehotders
{Watkins and Kaufman, 2003; Kaufman, Wat-
kins, Leigh, 2001; Kaufman, Watkins, Guerra,
2001). With a focus on the accomplishment of
useful results within the context of society,
institutions can thereby integrate sirategic
pianning and nceds assessment initiatives to
ensure that decisions to distance education
{and other alternatives) are aligned with orga-
nizational, institutional, and societal goals and
objectives.

Analysis

Prior to the design and development of any
distance education program, 2 thorough and
rigorous analysis should be completed. Rigor-
ous analysis will ensure that ail sub-systems of
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distance education are aligned with the
achievement of useful results as defined in the
needs assessment. The analysis sub-system
provides the link between the identified and
prioritized needs (gaps in resulis) and the alter-
native solutions that will be considered for
implementation. The sub-systern should
include, at minimal, needs analysis, task analy-
sis, context analysis, and performance analy-
sis.

Solutions and Alternatives

When adequate data indicates that a tar-
geted performance related intervention (e.g.,
training, decision support, process reengineer
ing, etc.} is required, and then alternative solu-
tions should be evaluated to determine which
is most appropriate for the situation. Within
this subsystem of distance education the edu-
cational researcher may want to examine the
strengths and weaknesses of alternatives to
instruction, as well as models and/or tech-
riques for determining which performance
improvement tactic is best used under differing
conditions. Research related the appropriate
applications of distance education would also
be related to this sub-system of the distance
education program.

Instructional Design

When instructional interventions ({e.g.,
classroom training or distance education) are
selected to be the appropriate solation to per-
formance discrepancies or as the befitting
manner for delivery of an education program,
then instructional design is the next useful
sub-system of distance education, The instruc-
tional design component includes such tasks as
leaner analysis, instructional analysis, media
selection, writing of objectives, designing
assessments, developing instructional tactics,
and formative evaluation,

Instructional Development

Following the design of instruction o be
delivered at o distance, instructional develop-

ers produce the products required for delivery.
From the development of WebPages to
CD-ROMs, and from the production of
instructional audio cassettes to paper-based
course guides, the domains of viable research
within the sub-system of instructional develop-
ment are numerous.

Media and Delivery

Closely related to, and often overlapping
with, instructional development are the media
and delivery sub-systems of the distance edu-
cation program. This component consists of
processes related to the effectiveness and effi-
ciency of various media technology and deliv-
ery technigues. The focus in this sub-system is,
however, not on the design or development,
but rather the application in distance educa-
tion.

Evaluation and Continuous
Improvement

The performance of a distance education
program is not siatic, and the continuous eval-
uation and improvement of the program {or the
individual sub-systems) is essential for
long-term success. Research related to the
effectiveness and efficiency of the program or
sub-systems provides many fertile areas for the
educational research. In addition, the develop-
ment and validation of systematic processes
for improving the sub-systems in relation (o
the external impact of the overall program can
provide for the application of any of several
research paradigms,

Diffusion

Innovations in distance education practice
and research are useful to the extent that they
can be applied. However, prior {o broad-base
application, the findings of the research and
practitioner communities must be shared. Dif-
fusion techniques and tools are the focus of
this sub-system of the distance education pro-
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gram, where tasks related to gaining accep-
tance, increasing use, and motivating users are
central to success.

The sub-systems described above are from
the performance technology perspective.
Therefore, the sub-systems presented may not
represent a framework that is all-inclusive of
the diverse areas of inquiry discovered by
researchers in the field of distance education.
The components do, however, provide an ini-
tial framework for conceptualizing the types of
research that are viable and applicable within
the field.

AMATRIX FOR CONCEPTUALIZING
DISTANCE EDUCATION RESEARCH

Table One (based in pant on Driscoll, 1995;
and Briggs, 1982) offers a matrix for conceptu-
alizing pragmatic research on distance educa-
tion based on the both the research paradigms
and sub-systems described above. Each cell of
the matrix provides an example of the type of
research that may be a candidate for the partic-
ular research paradigm when applied to the
specific component of the distance education
program. Though the matrix does not provide a
conclusive array of all possible research on
distance education, it can provide initial guid-
ance for a novice researcher.

Although Table One offers a map(or frame)
for viewing the many types of viable research
agendas available to the distance education
resecarcher, we do not suggest that novice
researchers simply sefect a row and then col-
utnn of interest to define their research. Defin-
ing a research agenda of interest is a process
that commonly goes through many revisions
by the researcher before an agenda of the cor-
rect scope and rigor for the individual is iden-
tificd. Based on Table | and other aids,
researchers  should  define  their  general
research areas of interest. By reading in the lit-
erature of the field. as well as other areas of
specific interest, the researcher will commonly
find their interests changing and evolviag to
include many new ideas and constructs.
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The hourglass offers a metaphor this
growth in that many broad areas of research
will likely be of initial interest to the novice
researcher (e.g., online education, learner
interactions, formative evaluation)!®. As the
researcher focuses their interest these will nar-
row to a few domains. Then, however, the lit-
erature in those few domains will again
broaden to include the specifics of the many
viable research agendas {e.g., asynchronous
online educational tools for feedback, motiva-
tional techniques for increasing learner inter
action effectiveness. collaborative technigues
for formative evaluation). For some research-
ers the bourglass will be a single episode that
defines their research agenda, for others they
may travel through the hourglass several times
for finding an agenda of the correct scope and
rigor for their interest,

Being a soff science (see above) does not
preclude educational research on distance edu-
cation from academic rigor and scholarship.
The valid research methods and statistical
techniques of the social sciences offer the edu-
cational researcher a basis for scieatific
inguiry; and while educational research is lim-
ited in its ability to prove causal relationships
and other facts, evidence supporting the valid-
ity and reliability of research results is essen-
tial 14,

Giasick, Huber, and Maeroff (1997) sug-
gest that the standards are scholarty work are
met by researchers when they: idemify clear
goals [and objectives}*s; made adequate prep-
arations prior to conducting research finclud-
ing a thorough review of the literature};
employ appropriate research methods; demon-
strate significance {statistical and/or practicall;
effectively present results to the research com-
munity; and provide a reflective critigue. For-
tunately, cach of these stipulations for
scholarship is attainable by education research
approaching scholarly work from a variety of
research paradigms. It is the role of the educa-
tional researcher to easure that appropriate sci-
entific rigor is applied. regardiess of the
research paradigm.
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A Matrix for Conceptualizing Research on Distance Education {hased in part on Driscoll, 1995 and Briggs, 1982).
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Solutions and Instructional Instructional Continious Biffusion and
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satisfaction. onling coturse

Systematic review  Systematic review  Systematic review  Sysiematic review  Systemalic review
of instructional of visual liierscy  of instructionad of goal-free of diffesion
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performance accomplishment  performance performance accomplishment
accomplishment accomplishment  accomplishment
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alterntive tactics in of ofganizations  leamers nsing EPSS projects converting development institution atitizing programs’ technology being
courses for online  projects of CD-Roma new educational  improvement inlegrated into
delivery media techaology processes for schools
tradning units
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evaluation of tools evatuation of tools evatuation of a tool evakuation of a ool cvaluation of tool

for condducting forconducting &  aid sysiems using a for increasing for developing for integrating for symbesizing  for genemning

aligning strategic  context anafysis  novel technique
planning and needs asing a novet

assessment using 3 technigoe

noved technique

creativity problem  online activities  mixed media using evalnationdata adoption of & new

solving tactics in  using a novel & novel techaigue  using 2 novel technology using a
design using a novel technique technique novel technique
technigue
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SUMMARY

The continued growth and success of distance
education as a viabie format and vehicle for
education and taining requires the ongoing
development of empirical research as a foun-
dation, In this article we have suggested a
framework for viewing the many types of via-
bie research agendas that will be essential for
the long-term success of distance education
initatives.

NOTES

1. Though in his book The No Significant Differ-
ence Phenomenon Russeli (1999 identifies a
large body of literature related to media com-
parison studies. the scope of distance education
liserature related to other essential issues (e.g..
retum on investmens, instnictional design,
{eamer motivation, etc.} is minimal.

2. Also see Jegede {1994); Murphy and Terry
{1998); and Hara and Kling (1999},

3, see Clark and Estes’ (1998, 1999} discussion of
the division of “craft” and “technology”™ based
professions.

4,  See Boring {1950) for an analysis of the histor-
jcal development of experimental psychology
and its relationship with philosophy, physiol-
ogy, and other sciences; and see Saettter (1990}
for a descriptive history of educational technol-
ogy.

5. Rather than the development of hard knowl-
edge that commonly carries with it a high level
of exchange value (i.e., prestige and well paid
faculty positions) as well as a varying level of
utifity {e.g.. physics, medicine, chemistry, etc.)
as described by Labaree (1998).

6. 'Which is also often tree of physical and biolog-
ical {i.c.. hard) sciences as well, though these
Emitations and qualifications are commonly
reduced through tigorous application of scien-
tific procedures and methods.

7. Paradigms. according o Barker (1989) are the
boundaries and ground rules we use in making
decisions,

8. Additionafly. Ludz (1982, as quoted in
Solomon, 2000) suggests, “instructional devel-
opers [should] know the implications of their
decision when advocating on philosophy.

rather than another. It is assumed that their per-
sonal phifosophies, implicit in the their actions,
act as a screening device through which their
individual decisions are filters (pp. 11017

9. Briggs (1982) discusses six research paradigms
in refation to an instructional systems design
process, and offers eleven additional paradigms
that should be considered. Driscoll (1995) pro-
vides eight research paradigms along with
examples of research studies conducted within
each. The research paradigms discussed in this
article are based primarily on these two ani-
cles.

10, See Watkins, Leigh, Foshay, and Kaufman
(1998) and Kaufman, Watkins, and Sims
{1997).

t1. Additional research paradigms offered by
Briggs (1982a) inciude repiication studies,
analysis of old data using new analysis meth-
ods, illuminative evaluation, futurism and con-
sensus techniques,

12. Future formulations might take a ‘“system
approach™ in order to align distance learning
with the leamning as well as societal context.
Such alignment would better assure that dis-
tance leaming would add value to internal as
well as external clients and stakeholders, This
“systemns” approach takes a within-the-organi-
zation frame and is thus limbed (see Watkins
and Kaufman, in press).

13. See Trochin, 2001

14. Additionally, from certain research paradigms
(e.g., post-positivist) the notior of “'proving”
any causal relationship is not existent.

15. According to Kaufrnan, Watkins, and Leigh
(201} goals typically are measured on a nomi-
nal or ordinal scale of measerernent, while
objectives are ideally measured on an interval
or ratio scale of measurement.

16. See Kaufman, Watkins, Leigh, 3001
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