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ABSTRACT
COMPUTER CONFERENCING IN FORMATIVE EVALUATION:

THE DEVELOPMENT AND EVALUATION OF A
NEW MODEL OF TRYOUT-REVISION

By

Paul David Toner

This study was carried out to obtain at least a limited answer to
the question, "is it operationally feasible to use synchronous
conferencing (that is, with all participants on-line simultaneously)
for obtaining tryout data during the development of self-instructional
material?

Two models of tryout-revision were used. One was a modification
of a small group model developed by Abedor1,uhich included the use of a
face-to-face group debriefing of the learners. The other model was
similar in all respects to the first, except that the debriefing was
carried out through use of a computer conference. CONFER II, a
computer conferencing system originally developgd at the University of
Michigan, was used, and the conference lasted for about 90 minutes.

An instructional television program relating to the functions of
an information processing system was used as the prototype. Learners

were assigned to one of the two tryout-revision models. This led to




Paul David Toner

the collection of two sets of prototype tryout data which was uséd as
the basis for the development of two revised versions of the prototype.
These versions were called the computer conferencing revision (CC
revision) and the small group revision (SG revision). Each revision
was tried out with learners comparable to the learners who tried out
the prototype. Thus, three treatment groups were compared.

The data showed that although neither revision brought about
general significant improvement in learning, improvement was shown
favoring the CC revision with respect to learning outcomes relating to
one of the program's six instructional objectives. When the two
revisions were compared to each other significant results (p = .009)
were shown for the CC revision. This finding, however, is not very
important, in view of the more general findings. Also found was that
‘learners with little or no computer usage experience can learn to
participate in a comput;er conference on the basis of very limited
training.

It was recommended that the computer conferencing model be
operationalized in the asynchronous mode to make better use of the
uniqueness of computer conferencing.

1. Abedor, Allan J. "Second Draft Technology." Viewpoints 48
(July 1972): 45-78.
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CHAPTER 1

THE PROBLEM

Introduction

The September, 1981 issue of Performance and Instruction was
dedicated to the theme, "Instructional Development: Art, Craft or
Science?" In that issue, Reigeluth, et al. (1981) identified three
approaches to instructional development; namely, the artistic approach,
the empirical approach, and the scientific approach. Various
contributors to that issue as well as other writers (e.g. Merrill, 1975
and Reigeluth, et al., 1978) have alluded to these three approaches,
though in some instances different labels are used. For example, the
empirical approach is sometimes referred to as the behavioral approach
and the scientific approach is often referred to as the analytic
approach (Meérill, 1975), and the artistic approach is sometimes called
the intuitive approach.

In any event, the artistic approach is characterised by the
application of intuition and genius. This is the approach that is
associated with the subject matter expert who plans a course or creates
instructional material for use in the course, without recourse to
instructional development expertise, or other knowledge bases.

The empirical approach is characterized by the use of trial and
error rather than intuition as the knowledge base for making decisions.

The scientific approach is characterized by the application of




scientific knowledge for making instructional decisions or
"prescriptions," as they are often referred to by proponents of this
approach.

Such prescriptions have taken the form of models of instructional
development and various procedures, such as task analysis and content
analysis (Reigeluth, et al., 1981).

The scientific approach is most frequently used in the design
aspects of instructional development at the beginning of a development
project, prior to the development of the instructional prototype. This
is the area of instructional development where educational psychology
has been most frequently applied, and is frequently referred to as
"front-end analysis."

However, Reigeluth and his associates (Reigeluth, et al., 1981)
point out that the literature indicates that little is known about
formative evaluation and conclude, "Therefore, we are left with a piece
of the instructional development process that is largely art and
trial-and-error" (p. 22). They end their article on the the following
somewhat pessimistic but cogent note:

If instructional science is to attain the precision of
other hard sciences, it must produce a procedural and
theoretical knowledge base for evaluation so that the
scientific process of instructional development can move
one step beyond art and trial-and revision.

Until that day comes, we must make the most of what
science currently has to offer, filling in the remainder
with our individual genius and empirical scrutiny (p. 22).

The writer agrees that formative evaluation, particularly the

tryout-revision aspects of it, is not based on scientifiec principles.

However, he would like to suggest that Gropper's comprehensive




treatment of this subject in his 1975 book, "Diagnosis and Revision in
the Development of Instructional Materials," seems to have been largely
ignored as a source that could serve as the basis for the development
of diagnostic and revision strategies in tryout-revision. In that
publication, Gropper provides developers of instruction with a highly
articulated set of categories of types of learning failures, program
design failures, student test failures, and student program failures.

He did not, however, provide procedures for making use of these
categories, as he mentions in the overview of his book. It was his
intent to define the variables to be used, which he hoped would provide
a basis for the development of tryout-revision. He expresses this
thought, as follows:

The future of a tryout and revision technology awaits
an identification of the types of errors students commit
both on programs and on tests and a parallel identification
of the types of program weaknesses which are responsible
for them. It also awaits the formulation of diagnostic
procedures which, by making the needed identifications, can
lead to relevant, reliablly implemented revision (p. 9).

Commenting further on the tryout-revision process, he says:

Revision is, after all, just the use of development
procedures at a different point in time. It is diagnosis
which must inform as to where revision is needed and
particularly what type of revision is needed. The biggest
Zap in know-how exists in the area of diagnosis. To narrow
it, a developer can employ tools and methods which are
already available to him (emphasis added) (p. 9).

In Merrill's (1975) review of the book he points out that:

Gropper has combined his comprehensive analytic approach
with the empirical approach to present the first (as far as
the reviewer is aware) comprehensive statement of a
systematic analytic approach to diagnosis and revision of
instructional materials. Those who employ either an
empirical or analytical approach to instructional
developement and who do not consider some of the excellent
prescriptive procedures suggested in this book will be
failing to use some of the best tools yet to be introduced




for doing instructional development (emphasis added) (p.
4475,

Gropper refers to tryout-revision as "rear-end analysis" as
opposed to the term "front-end analysis," which is often used to
characterize instructional design. Commenting on the poor state of the
art of tryout-revision as being the result of overemphasis on learner
error rates and underemphasis on the types of errors committed by
students, he makes the epigrammatic statement that this matter
"translates into 'Rear-end analysis should be the mirror image of
front-end analysis'." (p. 3)

Along this same line of thought, he sets the point of departure
for the book in the following context:

A larger than necessary number of cycles of tryout and
revision is inevitable if revision proceeds on an ad hoc
basis. Tryout students commit errors on program tasks;
clerks tally up error frequencies for each task; and
developers patch up the most frequently failed tasks. This
patchwork approach generally results in programs which,
while often effective, are longer and less efficient than
need be. If the revision process is to be more systematic
and more analytic, and if the programs which result are to
be more efficient, a developer must generate appropriate
tryout data in addition to program errors, interpret them
analytically, and act on the results in consistent,
reproducible ways.

The point of departure for this volume is the
assumption that in his search for evidence of program
inadequacies, the farther away a developer gets from
performance on a program per se, the more productive his
investigation is likely to be. Attention to performance on
post-instructional tests is a move in the right direction.

More potentially promising is attention to the conceptually
more distant psychological skills which underlie perfor-
marice. This does not mean that the developer should ignore
performance on program tasks or on post-instructional
tests. . . .From such data, however, he can draw
inferences about the underlying skills which students

have failed to acquire, retain, or transfer. Since correct
performance is dependent on these skills, analysis of skill
failures is likely to be generative in identifying problems
whose effects are more pervasive. . . His identification




of any of these types of underlying failures is, therefore,
likely to result in a more informed revision strategy, in a

reduced number of tryout cycles, and in instructional
programs which remain efficient (emphasis added) (p. 13).

The literature reviewed for this study indicates, however, that no

one has "picked up the baton", so to speak, from Gropper and carried it
forward, even for a single lap. Dick (1980), after reviewing the
tryout-revision literature, concluded that the biggest problem in
tryout-revision was that of not knowing what to do during prototype
revision. He says:
« « « the greatest limitation in formative evaluation
today. . . [is] the dilemma of what to do after a problem
has been detected in instruction. Nearly all instructional
design writers have indicated that after the data have been
collected and summarized in a formative evaluation, the
designer should "revise appropriately." However, in most
instances, designers have already used their best knowledge
of how to design the instruction, and therefore it is not

always apparent what "revising appropriately" would be
(p.5).

Point of departure for the study

Perhaps the reason instructional developers don't know what to do
during revision is that the wrong type of data has been collected.
This possibility is the point of departure for this study. The
literature indicates that test data is the most common type of
tryout-revision data collected. Moreover, very few instances were
found where an attempt was made to find out the reasons test items were
answered incorrectly. The details of the literature on the
effectiveness of tryout-revision will be given in Chapter 2.

Furthermore, on a broader scale, evaluation is supposed to be
or;ented to decision making, as will be shown in the review of the

evaluation literature reported in Chapter 2. In the case of evaluation
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relating to the tryout of instructional prototypes, the decision to be
made can be thought of as the answer to the general question, "What
shall we do to revise the instructional prototype, so that the failures
that occurred in the last tryout don't reoccur?" Yet, the collection
of test data without process data that point to specific failures does
little more than provide possible justification for the implementation
of the instructional system as a finished product, in the event that
data collected is generally supportive of such a decision. However, if
the data does not support such a decision, such data may be almost
worthless, since the developer must try to infer from this data what
the underlying causes for such failures were. Such inferences, may be
little better than wild guesses.

In order to carry forward the ideas of Gropper, and others who may
think along similar lines of reasoning, it seems that it is first
necessary to have at least one model of tryout-revision which
facilitates the collection of data that tell the instructional
developer where the source of the learning problems are.

Thus, the first step that must be taken is to assess the known
models of tryout revision on the basis of their suitability to identify
serious learning problems.

The qualifier, serious, is used here for the simple reason that it
is probably impossible to develop an instructional system that is
"failure free." Thus, it seems reasonable to attempt to deal with
serious failures only.

In the next section the known models of tryout-revision will be

evaluated for these purposes, and the difficulty of the




operationalization of the term, serious, will be discussed. Then, in
the following section the question of the importance of the number and
type of tryout learners their location and access to them will be
discussed.

Following that point, it will be asserted that a new model of
tryout-revision is needed, and design specifications for such a model
will be suggested. The relative merits of applying computer
conferencing will be addressed with information provided on some of its
technical aspects, its general characteristics, and some predictions
about its role in society. This will form the basis of the succeeding
section, in which the prospects of using computer conferencing in
tryout-revision will be considered. This is followed by a desecription
of a computer conferencing model of tryout revision.

In view of the length and complexity of this chapter a summary of
the problem will be given next. This presentation will be followed by
a statement of the needs that the study will address. Following this
statement, the purposes of the study, the research questions and
hypotheses and their rationale, the limitations of the study and an

overview for the remainder of the chapters will be given.

Review of the Known Models of Tryout-Revision

Overview

The instructional development literature indicates the use of
three models of the tryout-revision component of formative evaluation;
these are generally referred to as the tutorial model, the large group
model, and the small group model. In addition, the tutorial and large

group models are often used in tandem, and this could be considered a




fourth model. A fifth model is the combined use of the tutorial, small
group and large group models. These models will be evaluated according
to the criteria indicated in the next subsection. It should be noted
that the term, instructional system, used throughout this dissertation
refers to any instructional product or process, in which the systems
approach was used in the development process.

Criteria for evaluation

As implied in the previous discussion, the major criterion for the

adequacy of the known models of tryout revision will be their ability

to pinpoint various kinds of failures relating to learning from the use

of the instructional prototype being tested. The second criterion will

be the relative number of tryout learners that are generally involved

in any given cycle during the use of the model in question. It is this

second criterion which relates to the seriousness of the failure
pinpointed by the data. It is recognized that failures in an
instructional prototype which don't cause problems for many learners
can be serious for the learners such failures do affect. However, in
view of the difficulty in operationalizing a procedure for identifying
such failures, it was decided to not include this issue as a criterion
in evaluating the known tryout-revision models. In the following
subsections, the five models indicated in the previous subsection will

be evaluated.

The tutorial model
The tutorial model consists of trying out the instruction on
learners one at a time. The interaction between learner and

author/ developer has been characterized by some writers as being




similar to that of a clinical relationship. The author/reviser
observes the learner and intervenes whenever the learner seeks help or
appears to need help. Corrections are made in the instruction, if
possible, so that the learner may continue the learning process. If
corrections in the instruction cannot be made immediately, they are
made after the tutorial session. At the completion of the learning,
the author/reviser may also debrief the learner in order to obtain
additional feedback on the instructional system.

The major limitation of the tutorial model is that it is very time
cohsuming and generally utilizes a very small number of tryout
learners. As S. Markle (1967), Paulson (1967) and Abedor (1971, 1972)
have pointed out, this makes possible the undue influence of the
idiosyncratic behavior of a few learners on the revisions made. The
major advantage of this model is that much process information (i.e.
information about the learner's interaction with the instructional
system) is obtained t‘ro_m each learner. Thus, much data can be
collected on the failures of the system. But, unless it is tried out
on many learners there is no easy way to determine whether these
failures are serious failures on the basis of the limited number of
learners who experienced a given failure. Of course, there is no limit
on the number of learners who can participate in the tryout of the
instructional system being developed. But the literature indicates
that the time and effort required for each tutorial tryout discourages
the use of many tryouts.

The research literature does not indicate that this model is still

used alone. This literature mentions its use in combination with other



models. Most of the literature describing this model was published
between 1963 and 1371.
For examples of the use of this model see D. Markle (1967) Fleming

(1963), and Silberman, et al. (1904)

The large group model

The large group model consists of trying out the
instructional system with a large number of learners and collecting
outcome data (i.e. test results and questionnaire data) from them. The
major advantage of this model is that revisions are based on a large
body of data from learners. Therefore, the undue influence of
idiosyncratic behavior of a few learners, is reduced.

However, the nature of the data is such that the use of such
data to pinpoint failures in the instructional prototype is often quite
limited. Test results can be used for such purposes only to the extent
of pinpointing a specific portion of the prototype's content which is
causing learning failures. But this is true only if criterion-
referenced testing was used. However, such analysis still does not
reveal the specific nature of the failures. For that type of data,
process data is needed to specify the failures related to that portion
of the prototype's content. But, reports in the literature do not
always clearly indicate whether criterion-referenced testing was used.
Generally speaking, such testing is not used, on the basis of the
literature reviewed for this study.

Though it is usually test data that is collected when the

large group model is used, questionnaire data is also collected in using
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this model. Global questions are usually asked regarding sucn matters
as interest level, and the audio and visual qualities of the
instructional materials, among other things. But, such questions are
not usually combined with criterion check lists, open ended questions
asking for examples of deficiencies found by the learner, and other aids
for specifying the meaning of learner responses.

Therefore, the large group model does not, in general, lead
to the pinpointing of failures in an instructional prototype.

For examples of the use of this model, see Kandaswamy (1976),
Gropper (1967), Gropper and Lumsdain (1961), and Nathenson and Henderson

(1980).

The combined tutorial and large group model

This combined model is probably the most commonly used model.
The tutorial model is used first to eliminate the major deficiencies.
Then, the large group model is used to eliminate minor problems. It
thereby combines the advantages of these two models; however, it means
two tryout-revision phases, which some author/developers may find
objectionable. However, the limitations of the large group model, are
not overcome, but some of the limitations of the tutorial model are
overcome, by virtue of using more learners. That is, the changes made
on the basis of a few learners through use of the tutorial model are
subjected to verification through use of the large group model. But the
use of the large group model still does not provide the process data
required for pinpointing specific types of failure revealed when this

model is used in the second testing phase.
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For examples of the use of this model, see D. Harkle (1967),

Anderson (1967), and Short (1968).

The small group model

A study involving the use of the small group model was carried
out by Abedor (1971, 1972). His operationalization of the model made
use of small tryout groups consisting of 6 - 12 learners. The
author/ developer observed the learners while using the instructional
system, an audio-visual program, and intervened when a learner requested
help or appears to need help. This help was in the form of tutorial
assistance that enabled the learner to continue the learning process,
even though the instructional system was not necessarily changed. The
author/ developer recorded these incidents on audio tape, and also noted
the coincidence between observed non-verbal negative feedback from
specific learners and the particular instructional stimuli to which such
learners were responding.

Upon completion of the instructional systems, the learners
complete a posttest and a questionnaire. The learners were then given a
"break," during which time the test papers and questionnaires were
scored. Following this, the author/developer and the learners engaged
in a group debriefing. The agenda was based on these test and
questionnaire items for which 30% of the learners scored incorrectly or
rated unfavorably. The purpose of the debriefing was for the
identification by the learners of deficiencies in the instructional
system and the group's revision strategy recommendations. The

author/ developer acted as a group discussion facilitator.
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One limitation of this model is the relatively small number
of tryout learners, as compared to the number of learners that the large
group model can accomodate. Abedor (1981) has suggested that 6-8
learners is an ideal number and that 10 learners are too many. These
learners are also, presumably generally at the same institution. Though
the group may be representative of the population of ultimate learners
for the system being tried out, the number of learners who can
effectively participate in the group debriefing is so low that there is
a high likelihood for estimation error, since each learner represents a
relatively large number of learners in the population. Thus, unless the
tryout and debriefing is replicated at numerous sites, the use of this
model seems limited to the development of instructional systems for
local use only. However, it could be combined with the large group
model, in a manner similar to that of the combined tutorial and large
group model.

One advantage of the small group model is that it combines,
to some extent, the advantages of the tug;orial and large group models by
obtaining both outcome and process data.

Abedor had developed an earlier model during this study which
combined the tutorial and large group tryouts. However, the results of
a small survey of author/developers -carried out during this study
indicated that the respondents were strongly opposed to going through
the process twice and were not inclined to make revisions in an
audio-visual program on the basis of the behavior of only a few
learners. He therefore devised the small group model as a way of

simplifying this earlier model.
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A second advantage of this model is that it provides two new
types of tryout cata; viz., learner debriefing data on deficiencies in
the instructional prototype and on revision strategies for eliminating
such deficiencies. What Abedor has contributed here is to apply a group
problem solving approach to tryout-revision. The assumption is that a
group of learners who have just had a learning experience, including the
completion of a posttest and a questionnaire will know, at least
intuitively, what aspects of the instructional system are preventing the
typical learner from scoring better on the posttest or rating the
attitude scales on the questionnaire more positively.

Abedor (1980) feels that it is important to "capture the
synergistic effect" that occurs when such a group of learners discuss
the deficiencies of an instructional prototype. The job of the
debriefer is to facilitate the process so that the learners might
develop a consensus on the deficiencies in the instruction and on their
recommendations for eliminating these deficiencies.

Other instructional developers have used the small group
model in conjuction with the large group model, but Abedor is the only
one who has documented a specific operationalization of this model. For
example, Nathenson and Henderson (1980) report that group interviews are
used at the Open University in Great Britain for pursuing special
topics. Unfortunately they don't specify how these group interviews are
conducted, though its quite possible that the group interview does not
follow any special format.

The literature does not reveal any other use of the small

group model used alone, although its use has been known for some time,



especially in the development of television programming. For example,
Jorgensen (1982) mentioned that he usea the small group process during
the early 1960's when developing programming for the Midwest Program for
Airborne Television in Instruction (MPATI). During such group
interviews the group would be encouraged to give feedback on what they
thought were deficiencies in the program. If there were specific
questions for which feedback was needed, about which there had been no
discussion after the first 20 minutes or so, the group would be asked to
respond to such questions.

The combined tutorial, small group,

and large group model

This model is mentioned by Dick (1977, 1980) and Briggs and
Wager (1981) and implied by Baker (1374) in their theoretical writings.
The model is the same as the combined tutorial and large gr‘oup model,
except for a small group tryout-revision step between the tutorial
tryout-revision and the large group tryout. Dick (1977) suggests that 8
to 24 students be included in the small group tryout. He mentions that
after the tryout and testing "it is helpful to hold 'debriefing
sessions' in which students are asked to describe their reactions to the
learning materials" (p. 316). Although Dick uses the same term,
debriefing session, to describe a small group discussion following
testing as does Abedor, he does not give any details on how the students
are debriefed.

Anderson (1963) is the only author revealed by the literature who

has applied this combined model in an empirical study. His use of
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small groups does not include any type of group process for obtaining

group discussion or debriefing data.

The models in a broader perspective

In Figure 1.1, below, a matrix is shown with the models listed
in the vertical dimension and the types of tryout data collected shown
in the horizontal dimension. As previously indicated, process data
consists of data relating to learning difficulties met by the learner
while interacting with the instruction; test data is the pretest and
posttest data; opinion/attitude data is learner questionnaire and/or
interview data relating to opinions about and attitudes toward the
instruction; debriefing data consists of the deficiencies in the
instruction identified by the learners and their revision strategy
recommendations. Each cell of the matrix indicates for a particular
model whether the number of learners upon which the tryout data is based
is relatively large or small, except where the type of data is not
app}icable to that model. In such cases, "NA", is indicated, meaning
"not applicable."

There is no apparent reason why the tutorial model could not
be operationalized to collect opinion/attitude data. But, since the
literature does not give clear evidence that this is usually done, a
question mark is shown in the appropriate cell of the figure.

It can be seen from Figure 1.1 that the small group model and
the tutorial + small group + large group model are the only models that

includes the collection of all five types of data.
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TRYOUT DATA

(a) (b) (e) (d) (e)
Debriefing Data
Opinion/ Deficiency Revision
Process Test Attitude Identifica- Recommenda-
MODEL: Data Data Data tion tions
Tutorial  small small ? NA NA
Large
Group NA large large NA NA
Tutorial
+ Large
Group small large large NA NA
Small
Group small small small small small
Tutorial
+ Large
Group+
Small
Group small large large small small
NA not applicable

FIGURE 1.1

? = uncertain on basis of the literature

Relative Sizes of Numerical Bases for Types of Tryout Data
Collected in Using Each Model of Tryout-Revision

On the Basis of the Literature.
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It is now possible to evaluate each of the models of tryout-

revision, with respect to the criteria set forth at the beginning of

this section. This evaluation is presented in Figure 1.2, below.

(a) (b)
Relative
Prototype seriousness
deficiencies of deficiencies
pinpointed? ascertained?
Model:

Tutorial High Low
Large Group Low High
Tutorial+ Large

Group High+Low Low+High
Small Group High+ Low+
Tutorial+ High+ Low+

Small Group+ High+ Low+

Large Group Low High

Figure 1.2

Evaluation of Tryout-Revision Models, According to
Relative Degree to Which They Meet Criteria,

as Indicated in the Literature.

In Figure 1.2, the relative terms "high," and "low" are used

to represent the degree to which a criterion has been met by a model.

These categories are very arbitrary estimates, based on the literature.

As can be seen from Figure 1.2, the tutorial and small group models

pinpoint deficiencies to a high degree, but they are able to ascertain

the relative seriousness of these deficiencies to only a low degree, due

to the fact that these models are based on the use of small numbers of

learners. The large group, on the other hand, does just the opposife;

that is, it has a low ability to pinpoint deficiencies, but due to the

large number of learners that it can accomodate it can ascertain the
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seriousness of those deficiencies to a high degree. Neither of these
alternative sets of conditions is desirable as a basis for improving a
prototype.

The tutorial + large group model combines the advantages of
each of these criteria for the two phases of the model. Thus, as long
as it is able to eliminate the major deficiencies during the tutorial
phase and verify that to be the case during the large group phase, the
model can be used successfully. However, should some major deficiencies
not be eliminated during the tutorial phase, the large group is not well
designed to pinpoint such deficiencies. Thus, it is rated differently
for its two phases. Hence, although this model is very popular it has
serious limitations, unless several cycles of tryout-revision are
carried out.

The tutorial + small group + large group mode_l is very
similar to the tutorial + large group model. Having the extra step
provides an additional opportunity to detect deficiencies. But, again,
if any major deficiencies have not been eliminated before it reaches the
large group phase, the difficulty in detecting them is similar to that
of the case of the tutorial + large group model. This model is rated
separately for each of its three phases.

As mentioned above, this basis for evaluating these models is
very arbitrary, and the writer does not wish to make any great claims
for its general utility. However, its value for this study is that its
use suggests the need for a better model of tryout-revision. This will

be addressed later in this chapter. But first, a discussion
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of the number and type of tryout learners, their importance, and access

to them needs to be discussed.

The Importance of the Number and Type of
Learners, Their Location and Access to Them

Though some writers suggest that large numbers of learners are not
needed for tryout-revision (e.g. Baker, 1974), it can also be argued
that data based on a large number of learners can be more convincing to
author/ developers than data based on a small number of learners, when
making changes in a prototype are being considered. This is what
Abedor's (1971, 1972) survey seemed to indicate, as discussed in the
previous section. In addition, the statistics are more reliable,
mathematically speaking, as the the number of subjects increases. On a
practical basis, greater confidence in data based on a larger number of
learners may be more germane to the issues involved in the case of
non-print instructional media th;rm in the case of other types of
instructional system components, due to the costly and time consuming
aspects of making such revisions.

On the other hand, there is the practical matter of gaining access
to learmers for a prototype version of an instructional system. Baker
(1974) further suggests that unless one is in a large metropolitan area
one can quickly use up the available sources of learners and the
cooperation of instructional personnel by insisting on the use of many
learners for an instructional system that is only at the prototype level
of development. Therefore, she suggests using only a few learners but

obtaining as much information as possible from them.
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Another aspect of the problem is that of whether one can and/or
should rely solely on local sources of learners. If the instructional
system is being developed for strictly local use, then there need not be
a concern for obtaining tryout data from learners from outside the local
environment. However, if the instructional system is being developed
for more general use, then the tryout learners should, ideally,
represent the population of the intended users of the system, so as to
avoid the possibility of basing revisions on the behavior of a sample of
learners who do not represent the population of intended learners.

A further consideration is that of using statified random samples
for prototype testing. Some developers will argue that such samples are
not needed in order to obtain good tryout data. However, the use of
such samples can lead to a better basis for deciding on the most
appropriate set of revision strategies. But, the use of stratified
samples requires a larger number of learners than is otherwise required.

Thus, the issue, again, is that of using larger samples of learners.

Even if the system is being developed for local use only, there is
still a need for a sufficient body of tryout data as a basis for making
revisions in the prototype. For such purposes there is no need to: use
local learners only. Non-local learners who are similar in all
significant respects to local learners can certainly be used and should
be used when an insufficient supply of local learners exists.

The main problems with using non-local learners are the logistical
difficulties encountered in obtaining tryout data from them. For
outcome data there is no problem in using non-local learners since a

prototype system can be mailed to tryout sites and the outcome data can
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be returned by mail from these sites. But, in the case of using the
tutorial and/or small group models, there are serious data collection
problems.

One strategy would be to send tryout personnel, to the non-local
tryout sites to collect data. This strategy, however, could be very
time consuming and costly.

A second strategy would be to use tryout personnel who are already
located at the tryout sites, such as instructional personal, graduate
students and other mature students. The major problem with this
solution is that they would have to be trained so as to follow standard
procedures. In view of the fact that they would be short-term
employees/ associates, it would probably be very difficult to control
variation in their performance.

In the case of both solutions, the collection of debriefing data
through use of the small group model presents another problem; namely,
if there is inconsistency between the consensus arrived at by the
different groups it would be difficult, if not impossible, to arrive at
general conclusions.

Thus, it seems that even if one wants to or needs to make use of
non-local learners there are serious practical problems in doing so.
Perhaps this is why it isn't done except in some uses of the large group
model. A possible solution to this problem will be suggested in the

next section.

The Appropriateness of a New Model of Tryout-Revision
Perhaps a review of what has been said so far is in order. First,

it was pointed out that Reigeluth and his associates (Reigeluth, et al.,
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1981) contended that although the scientific approach to instructional
development has been applied to other areas of the instructional
development process, the formative evaluation area has, so far, not
benefited from this approach. They then suggested that instructional
science, to use their term, needs to produce a "procedural and
theoretical knowledge base for evaluation" (p. 22).

Next, it was pointed out that Gropper (1975) contends:

The future of a tryout and revision technology awaits an

identification of the types of errors students commit. . .

and a parallel identification of the types of program

weaknesses which are responsible for them. . . . It also

awaits the formulation of diagnostic procedures which. . .

can lead to relevant, reliably implemented revision (p. 9).

Furthermore, Gropper has taken the first step by providing the
field with a comprehensive taxonomy of categories of student and
program failures. As Merrill (1975) points out, Gropper's suggestions
imply the combination of the empirical approach and the scientific
approach to instructional development. Specifically, he suggests that
empirical data can be collected pertaining to various types of student
and program failures, using his taxonomy as a guide for such data
collection. This, of course, is in line with the traditional
scientific practices found in older disciplines, whereby theory guides
research and research modifies theory, which then suggests new research
(Merton, 1968). Moreover, as Merton suggests, empirical data can
suggest gaps in theory. In this case, such gaps could be additional
categories of student and program failures.

The separation of the empirical and scientific approaches in

instructional development does not appear to be sound, other than to

highlight the "trial and error" aspects of the current phase of the
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empirical approach to instructional development. But, then, new
disciplines are often "trial and error" oriented, at first until
theories develop, since that's one approach to theory development when
little theory exists.

In any event, it seems that in order to implement the ideas of both
Gropper and Reigeluth and his associates in the development of a
"procedural and theoretical knowledge base" in tryout-revision a
tryout-revision model which facilitates the collection of such student
and program failure data is needed. For that reason the known models of
tryout-revision were reviewed, to determine whether such a model already
exists. After reviewing these models, it was concluded that such a
model does not exist.

It was also pointed out that another problem in tryout-revision may
be that of access to a sufficiently large source of tryout learners. It
was suggested that part of this problem concerns access to learners at a
distance from the site where the instructional development project is
being carried out. This is due to the fact that an inadequte source of
tryout learners could seriously affect tryout-revision efforts.

Thus, it seems that the need for a new model of tryout-revision is
quite justified. The next question that seems appropriate to ask is,
"How should a new model of tryout-revision be designed so that it
satisfies both the need for the right kind of data and the need for
access to enough learners who may provide instructional developers with

the appropriate type of data. The next step, then, seems to be to
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specify the criteria for a tryout-revision model that would meet such

needs. In the next section such a specification will be attempted.

Design Specifications for a New Model of Tryout-Revision

As suggested in the previous sections, there seem to be at least
two dimensions that need to be incorporated into the design of a new
model of tryout-revision; the first dimension is the need for better
learner feedback on learning problems met during prototype testing in
other words, more and better process data. The second dimension is the
ability to access learners from several sites so that a sufficient
quantity of tryout learners can be included in prototype tryouts in a
manner that does not present serious logistical problems.

With respect to the first dimension there seem to be at least four
types of tryout data that are appropriate, as follows:

1. Individual process data, such as is obtained through the use of
the tutorial model.

2. Group debriefing data, such as is obtained through the use of
Abedor's operationalization of the small group model.

3. Test data, so as to provide indictors as to where in the
instructional system learners had problems.

4. Questionnaire data, so that data about attitudes toward the
instructional system may be assessed.

The large group model, as presently used is perfectly adequate for
collecting the third and fourth categories enumerated above, especially
if criterion-referenced test items are used. The problem lies with the
collection of individual process data and group debriefing data in

sufficient quantity. As was pointed out in the review of the models
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both the tutorial and small group model, as operationalized by Abedor,
provide these two types of data, respectively, but in too insufficient a
quantity.

Thus, one aspect of a new model of tryout-revision would be the
ability to obtain more of these two types of data. t was also pointed
out in a previous section of this chapter that access to non-local
learners was a particular problem with respect to the use of the
tutorial and small group models.

Hence, if suitable ways could be found for including more learners
in tutorial tryouts, and increasing the group size in group debriefings
the problem could be solved. The major problem with including more
learners in group debriefings is that, as Abedor has pointed out
(Abedor, 1981), 6-8 learners is ideal and 10 is too large.

However, sometimes technology has a way of "arriving" just at the
right time for the solution of human problems. One particular
technology that seems to have particular pertinence to this problem is
computer conferencing, which is also referred to as computerized
conferencing.

Essentially, this technology allows for human communication through
the use of computer terminals. By virtue of having access to a common
computer file, participants of a computer conference are able to carry
on a continuing dialogue over several months or'an electronic "meeting"
during a shorter time interval, such as an hour. In view of the
possible application of this technology to tryout-revision, the
following section will provide some further details about computer

conferencing.
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Computer Conferencing

Technical aspects of computer conferencing

Computer conferencing, in existence since 1970 (Hiltz and Turoff,
1978, p. xxix), is accomplished through the "marriage" of computer
technology and telecommunication. The computer conferencing participant
connects a computer terminal to the telephone system through use of a
"modem," which serves to transform outgoing digital signals into
conventional audio signals used in telephone communications. Incoming
audio signals are transformed into digital signals for utilization by
the computer terminal. Technically the process is called modulation and
demodulation, which led to the term, modem. By dialing an ordinary
telephone number assigned to a time sharing computer one may use the
computer in an interactive mode through use of a computer terminal and
accomplish the same ends as through the use of punched cards.

Thus, it is the general availability of on-line interactive
computer systems that has provided for the use of the computer as a
communication tool in addition to its older functions as a calculating
machine, data processor, and information storage and retrieval device.
By virtue of the extensive use of computer terminals for meeting other
computer needs, individuals having access to such terminals are now able
to communicate through computer conferencing systems.

Furthermore microcomputers and minicomputers can be used as
computer terminals, given the necessary hardware and software for
converting such computers to computer terminals. Hence, with the rapid

growth of microcomputers this new communication mode is of no small
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Furthermore, microcomputers and minicomputers can be used as
computer terminals, given the necessary hardware and software for
converting such computers to computer terminals. Hence, with the rapid
growth of microcomputers, this new communication mode is of no small

consequence to society. Turoff and Hiltz (1981) call this type of

inter iveness, "super ivity." main types of computer

X

conferencing communications are commonly used; namely, private messaging
between specific individuals, which is similar to electronic mail, and
public communications among large groups of individuals who participate
in a computer conference. To give the reader a sense of what happens in
a computer conference,a typical beginning of a conference session in the
Electronic Information Exchange System (EIES) is shown below. This
computer conferencing system is based at the New Jersey Institute of
Technology (Hiltz and Turoff, 1978, pp. 7-8).

You dial the local number of your packet-switched telephone
network service, which provides a low-cost link to the
computer-host of the conferencing system. (For example, in
1978 TELENET, one such service, enabled U.S. customers to
dial into a single CCS [computer conferencing system] with
local calls in any of 90 major cities for an average of
$3.50 per hour.) You type in a few code words to identify
yourself and are then given the following sort of
information:

WELCOME

JOHN DOE ON AT 1/25/79 11:02 A.M.

PEOPLE YOU KNOW NOW ON TERMINALS

System monitor (100)

Robert Johansen (708)

Linton Freeman (745)

Elaine Kerr (114)

Robin Crickman (727)

LAST ON 1/24/79 T:25 P.M.

WAITING: 14 private messages
16 comments in conference 172: Therapy Group
3 comments in conference 253: Chinese

Recipes
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In addition, you see the names and number of thcse now "on
line" with you, who could receive materials immediately.

It reminds you that you belong to two "conferences," which
are like written group discussions on a specific topic. In
one of these discussions, there are 16 new entries that you
have never read, and there are three in the other. Now,
you are asked what you would like to do first. Among the
options you have are to

«Accept the full text of some or all of the private
messages;

.Scan just the title line of the messages, showing
author and subject, before deciding which to read
first;

.Choose to go directly to a conference and receive the
new discussion entries there;

.Send a message or enter a conference comment first;
.Search and review earlier materials by such criteria
as author and/or date, and/or subject. (Perhaps, for
instance, you remember that there was a message sent
to you by Elaine two days ago that you never
answered. Rather than search through your file
drawer, you may retrieve it by author and date, and
review it before answering.)

Thus, as can be seen from this example, the EIES
participant is given a number of options and a report on

what has happened in his/her conferences since the last
session.

General communication characteristics
of computer conferencing

Some of the unique characteristics of computer conferencing are as
follows:

1. Time and distance constraints are eliminated, when the system
is used asynchronously, i.e., when participants are not all
participating at the same time, which is the normal mode for computer
conferencing (Hiltz and Turoff, 1978 and Parnes, 1981) This means that

the participants are free to participate when its convenient for them
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to do so. In addition, time zones do not have an effect on when
individuals may be "reached" as with telepnone use, since all
communications are between the participant and the computer. Charges
for use of the telephone lines are the same, regardless of distance
from the host computer. Thus, there is no cost advantage or
disadvantage in selecting conference participants on the basis of their
nearness or distance to the host computer.
>‘ 2. There are no place constraints (Parnes, 1981; Hiltz and
Turoff, 1978) Group size can number at least 100 without causing
communication difficulties. This is due to the fact that everyone can
be "talking" at the same time, and reading is usually much faster than
listening. There is no competition for "the floor" and there need be
no concern about "talking too long" or waiting for an approprate moment
to make a comment. Moreover, there is no problem in finding the right
sized meeting room or the right type of seating arrangements, both of
which are factors which influence the quality of face to face meetings.
-‘ 3. Turoff and Hiltz (1981) point out that a greater amount of
introspection may be encouraged by computer conferencing. Those who
wish to "think things over" before commenting may do so without
appearing "odd" to the other meeting participants. In addition, the
more dynamic group members can't influence the other participants to
the same degree as in face to face communication. In this respect
computer conferencing is similar to the Delphi method (Linstone and
Turoff, 1975) and the Nominal Group Technique (Scott and Deadrick,
1982), which are non-computer-based techniques for structuring

communications through the elimination of group dynamics.
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+ 4. In addition to introspection, there is also the possibility of
the acquisition of additional insights, information and opinion from
interacting with other persons outside the conference and using various
resources between computer conferencing sessions. Broadly defined,
computer conferencing is a complex of interconnecting networks of human
and non-human resources. Thus, it appears to be a potentially rich
environment for the exchange o. ideas, opinions and information.
¢ 5. Parnes (1981, p. 672A) suggests that it is the conceptual and
not the technical constraints of computer conferencing that will limit
its social diffusion. These conceptual constraints "have to do with the
seemingly simple but profoundly difficult matter of people understanding
that computer conferencing is a genuinely new communications medium, not
the augmentation of old forms of communciation. (Parnes, 1981, p. 6724)"
For a comprehensive treatment of computer conferencing, the reader
is referred to Hiltz and Turoff (1978), and Parnes (1981a). Parnes is
the designer of CONFER II, which is a computer conferencing system
originally developed at the University of Michigan. "CONFER" is not an
acronym but, rather, the first six letters of the word conference.

Turoff is the designer of EIES.

Predictions about computer conferencing

The following predictions have been made about computer
conferencing by Hiltz and Turoff (1978, p. xxix-xxx):

-Computerized conferencing will be a prominent form of
communications in most organizations by the mid-1980s.

-By the mid- 1990s it will be as widley used in society as
the telephone today.
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-It will offer a home recreational use that will make
significant inroads into TV viewing patterns.

-It will have dramatic psychological and sociological
impacts on various group communication objectives and
processes.

-It will be cheaper than mails or long distance telephone
voice communications.

-It will offer major opportunities to disadvantaged groups
in the society to acquire the skills and social ties they
need to become full members of the society.

-It will have dramatic impacts on the degree of
centralization or decentralization possible in
organizations.

-It will become a fundamental mechanism for individuals to
form groups having common concerns, interests or purposes.

-It will facilitate working at home for a large percentage
of the work force during at least half of their normal
work week.

-It will have a dramatic impact upon the formation of
political and special interest groups.

-It will open the doors to new and unique types of
services.

-It will indirectly allow for sizable amounts of energy
conservation through substitution of communication for
travel.

-It will dramatically alter the nature of social science
research concerned with the study of human systems and
human communication processes.

-It will facilitate a richness and variability of human
groupings and relationships almost impossible to
comprehend.

Turoff and Hiltz (1981) further predicted, as follows:
There is no segment of society which will not be

touched in some way or another by this technology. We may
have institutions called as they are now by the names of
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universities, business, government agencies; but they will
become institutions without walls, existing largely in the
cnips and bubolas of the network society (p. 10).

The Prospects of Using Computer Conferencing in Tryout-Revision

In view of the fact that computer conferencing provides for both
private communications, between two or more individuals, and public
communications among larger groups, this communication mode may be
technically feasible for application to tryout-revision. Through use
of computer conferencing it may be possible to carry out tutorial
tryout, using private communications, with a larger number of learners
than is ordinarily the case. Such a result could occur, perhaps, by
virtue of having remote access to learners at many sites.

In addition, the optimal size for a computer conference is between
30 and 40 participants, according to Palme (1982). This is when the
computer conference is spread out over time and not held as an
"electronic™ meeting. Hence, a computer conferencing version of the
group debriefing might be possible. If so, it would extend the number
of participants from 6-8 to 30-40, a 5-fold increase.

Furthermore, computer conferencing could provide convenient access
to non-local learners, which was pointed out earlier as the second
dimension that ideally, needs to be incorporated into the design of a
new model of tryout-revision. Since computer terminals are found at so
many institutions where likely tryout learners are located, computer
conferencing could also solve the common instructional development
problem of not having a sufficient supply of tryout-learners in the

local area.



34

Additionally, computer conferencing may enhance the possibilities
for using stratified random samples of tryout lzarners as weil as
special samples of learners having a particular characteristic; for
example, a particular learning style, subject interest, or learning
disability.

Thus, by building certain modules into a modular instructional
system, it might be possible to make the system useful to a larger
population than otherwise may be the case. These modules could be
added to the system on the basis of the success met in trying it out
with particular strata or separate samples during tryout-revision.

In this way, tryout-revision would, be taking on some of the
functions of summative evaluation. During such evaluation,
instructional systems are tested for the limits of the population that
can utilize the instructional system. However, by testing for these
limits during tryout-revision, its potential marketability could be
increased while development is still in-process. Such development is
not always possible, due to limitations found in the local availability
of tryout learners. But with the possibility of using remote tryouts
via computer conferencing, the scale of instructional development might
be enlarged.

Furthermore, computer conferencing could make it possible to use
random samples of tryout learners, regardless of stratification
considerations. Again, due to local limitations in the availability of
tryout learners, random sampling is not always possible. Thus, instead
of having to "settie for whatever students can be found," instructional

developers might, through computer conferencing, be able to select
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learners from a variety of sites, selscting a few learners from each
site. This would make unnecessary tne practice of selacting of entire
classrooms for a sample simply t2cause logistical reasons prevented
random selection of individual learners. Statistically, the latter
practice leads to more accurate results than selecting entire
classrooms. Computer conferencing might also facilitate the repetition
of the tryout-revision cycle more than may often be the case, due to
the availability of more learners through remote access.

In summary, then, the possibility of increased access to tryout
learners through computer conferencing might improve the general
quality of tryout-revision, and tryout-revision research and
development. In addition, such increased access might lead to the
development of instructional systems that could be used with larger
populations of learners, through the inclusion of extra modules and
other supplementary material, through more extensive tryout-revision
with stratified random samples and special samples of individual tryout
learners.

In view of the far-reaching predictions made about computer
conferencing for society in general by Hiltz and Turoff, mentioned
previously, it seems to be a technology that instructional developers
should not ignore. By applying it to the improvement of its own
methodology, such as tryout-revision, it might be a way for testing the
suitability of this technology to instructional development in general,
without necessarily involving actual instructional development
projects. This could be accomplished through limited studies in

improving existing instructional systems. By doing so, instructional
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developers would be preparing for the day when the use of computer
conferencing mignt oe expected, by instructional development c¢lients,
to be used in actual instructional developmant projacts, 'or the
purpose of saving their time and adding to taeir convenience.

Through the development of a computer conferencing model of
tryout-revision, then, the profession would gain experience in the use
of computer conferencing as well as, perhaps, improve the state of the
art of tryout-revision. In view of the fact that the literature
reveals no previous work done in this area, this study was designed as
an initial application of computep conferencing to tryoup-revision. In
the next section, an ideal Computer Conferencing Model of
Tryout-Revison will be described. This model will serve as the basis
for developing an operationalized Computer Conferencing Model of

Tryout-Revision to be used in this study.

An Ideal Computer Conferencing Model of Tryout-Revision

In a previous section of this chapter entitled, "Design
Specifications for a New Model of Tryout-Revision,™ four types of data
were listed as being appropriate; namely, individual process data,
group debriefing data, test data, and questionnaire data. In view of
the fact that both tutorial tryouts and group debriefings are possible
through use of computer conferencing, it seems that the new model could
be the combination of the tutorial model, Abedor's operationalization
of the small group model, and the large group model in a single model

that uses computer conferencing as the primary communication mode.
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These models could be carried out in different phases with
revision cycles between eacn phase or all the data could be collected
at one time from different samples of learners. However, as previously
mentioned, some writers (e.g. Dick, 1977, 1980, and Briggs and Wager,
1981) mention that these three models are used in a series starting
with the tutorial model and ending with the large group model.
Therefore, it may make sense to follow the same paradigm.

The first phase could be called the tutorial phase. Two
possibilities seem possible. One possibility would be to carry out
tutorial tryouts via computer conferencing. The disadvantage of doing
this is that the benefits of negative non-verbal communication normally
observed during face-to-face debriefings would be lost. The second
possibility would be to carry out face-to-face tutorial tryouts, which
could be followed up by individualized computer conferencing
debriefings with the same learners.

As was mentioned in the early part of this chapter, the point of
departure for this study is the belief that, in general, the wrong type
of data is collected during tryout-debriefing. In order to improve
upon this situation, the writer feels that the categories of learner
and program failures developed by Gropper (1975) and similar sets of
categories should, ideally, be the basis for obtaining tryout data.

For that reason any new model of tryout-revision should, ideally,
incorporate the use of such categories in collecting tryout data.

Thus, this ideal model should incorporate the use of such
categories, even though the operationalized model to be expiained later

in this chapter will not incorporate the use of such categories. (Such
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categories were not used in this study so that the complexity of this
study would be kept within reasonable limits.) To use such categories,
it seems quite feasible to carry out the tutecrial tryout in two stages.
The tutoring for the first stage could be carried out face-to-face by
a tutor at the site where the learner is located. The tutor could be a
subject matter expert or some other type person other than a trained
debriefer.

His/her role would be to enable the learner to use the
instructional system and to administer the posttest and the
questionnaire. The only debriefing that would be done would be for the
purpose of enabling the tutor to help the learner understand the
content of the instructional system. At the end of the tutorial, the
learner and the tutor would co-author a computer conference message to
a remote debriefer, regarding problems met in using the instructional
system. The tutor would also indicate negative non-verbal
communications observed while the learner was using the instructional
system and specify the coresponding parts of the instructional system
with which the learner was interacting.

The second phase of the tutorial tryout would be carried out by a
debriefer. This person would be trained in the use of the categories
of learner and program failures used as the basis for collecting data
on why the learner had difficulties while using the instructional
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>