Proceedings of the 38th Hawaii International Conference on System Sciences - 2005

Using Content and Process Scaffolds to Support Collaborative
Discourse in Asynchronous Learning Networks

Wong-Bushby, 1. Hiltz, S.R. Bieber, M.

NJIT NJIT NJIT
iw2@njit.edu hiltz@njit.edu bieber(@homer.njit.edu
Passerini, K. Rotter, N. Swan, K.

NJIT NJIT Kent State University

pkatia@gwu.edu rotter@nyjit.edu kswan@kent.edu
Abstract of thought, the use of scaffolding is crucial to

Discourse, a form of collaborative learning
[44], is one of the most widely used methods of
teaching and learning in the online environment.
Particularly in large courses, discourse needs to
be “structured” to be effective. This in-progress

study  investigates  how  to  “scaffold”
asynchronous  discourse  based on  the
Asynchronous Learning Networks Cognitive

Discourse Model (ALNCDM). The ALNCDM is
an adaptation of Clark and Brennan’s [5]
grounding in communications principles within a
technology- mediated  learning (TML)
environment. The model applies content and
process  scaffolding  based on pedagogic
principles. The study is a 2 X 2 design
measuring learning effectiveness. Results of a
pilot study are described. A major contribution
of the study is building and testing a technology-
mediated, discourse- centered, teaching and
learning model called the ALNCD M.

1. Introduction

Asynchronous Learning Networks (ALN) are
“teaching and learning environment(s) located
within a Computer-Mediated Communication
(CMC) system designed for anytime/anyplace
use...” [16]. ALN emphasize substantial student-
student as well as instructor-student discourse.
Discourse, a form of student-student learning, is
based on socio-cultural learning theories [44]
that knowledge, while realized via an internal
mental process, is constructed through social
interaction. In particular, according to this school

guide the learner from his/her actual
development level to the potential development
level. This gap between the actual and potential
development level is called the Zone of Proximal
Development [44]. Scaffolding is defined as
providing support for the learner at his/her
current level of learning until the support is no
longer needed. The purpose of scaffolding is to

engage the learner through reduced task
complexity which in turn lowers learner
frustration.

While the most common sources of

scaffolding remain instructors and peers, the use
of resources such as content and procedural aids
constitute other forms of scaffolding. In ALN:S,
where class sizes tend to be large, the use of non-
instructor scaffolds that enable self-regulation
[31] is particularly important.

This study investigates how to scaffold
asynchronous discourse for the purpose of
teaching and learning based on the
Asynchronous Learning Networks Cognitive
Discourse Model (ALNCDM). The model is an
adaptation of Clark and Brennan’s [5] principles
on effective grounding in communications as
two types of scaffolding: content scaffold and
process scaffold. The purpose of the content
scaffold is to provide external knowledge
representation to facilitate assimilation of
information in the learner’s internal knowledge
representation [20]. The purpose of the process
scaffold is to reduce task complexity, especially
task management activities, so the learner is able
to spend more time on tasks directly related to
learning.
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Although there have been studies on
discourse based on conversation patterns such as
the starter-wrapper method [15], and mandates
such as required number of contributions per
week [42], these studies have not successfully
engaged students beyond satisfying the minimal
mandated requirement. To fully engage students,
this study suggests that when students are
prepared [11] and are led to elaborate
progressively on the knowledge structure [29],
students will feel more self-assured and hence
more motivated to engage in the learning
activity. This increase in motivation is based on
the Expectancy construct [32] which suggests
that students will persist in a learning activity
that is not too complex or difficult.

The study is a 2 X 2 design manipulated on
the two types of scaffolding. Learning
effectiveness is measured on two levels:
cognitive and affective outcomes. These
represent two out of three learning outcomes
(i.e., cognitive, affective and psychomotor [28])
that are applicable. In addition, to control for
test-anxiety bias [16], cognitive outcomes are
assessed wusing a multi-method approach
including test grades, essays and participation.

2. Theoretical Framework

2.1. Technology-mediated Learning
Environments
While the advantage of  being

anytime/anyplace is one of the most cited
benefits, ALNs are not without limitations. One
of the most significant drawbacks of ALNs is
medium leanness [6]. Medium leanness is the
lack of a medium’s ability to provide immediate
feedback (immediacy), variety of types of cues
(text, voice, body language, etc.), personal focus
and language variety (number of linguistic
symbols). According to Daft and Lengel, text-
based media are a lean media (vs. voice or
video).

Therefore, in order for an ALN to be
effective as a TML environment, what does it
have to offer to overcome medium leanness? The
answer can be found in the following CMC
theories/ principles:

a) Media Synchronicity Theory [8]: the
information processing capabilities of a medium
can be as important as media richness. In
particular, information overload reduction (e.g.,
threaded-discussion  boards) and cognitive
processing aids (e.g., technology-mediated

concept structures) are especially important
under the cognitive pedagogies (e.g.,
constructivist [12] and socio-cultural learning
theories [44]).

b) Asynchronous CMC is reflective: Research
[42] has supported the nature of asynchronous
communications as more reflective (manifested
in longer, more eclaborate and content-related
messages) than synchronous communications.
This inherent ALN feature can be leveraged to
enhance deeper cognitive processing.

¢) CMC can be interpersonal: Walther [45]
observed that CMC can be just as effective as
face-to-face, provided the groups have an
established history of working together and can
expect to do so in the future. This implies ALN’s
suitability to socio-cultural learning approaches
for teaching and learning, provided the groups
are cohesive.

2.2. Grounding in Communications

Collaborative learning involves interpersonal
processes as students work together on learning
activities [17]. In collaborative learning, the
students engage each other to negotiate different
perspectives and to reconstruct knowledge [43].
While these statements describe collaborative
learning, they describe a more fundamental
process called communications.

In a seminal work, Clark and Brennan [5]
suggested that to succeed in communications, the
parties have to coordinate both the “content” and
“process” of what they are doing. For example,
two pianists playing a duet need to coordinate
the content (e.g., Mozart) as well as the process
(entry, exit, pace etc.) of playing. The common
denominator is the establishment of a "common
ground", or shared meaning, through a process
called "grounding". Grounding is described as
the moment to moment update of shared
meaning on both the content and process
dimensions of communications.

With Clark and Brennan’s Grounding in
Communication principles as backdrop, the next
two sections present pedagogical theories that
will constitute a theoretical framework for
scaffolding discourse. The theoretical
framework, the ALN Cognitive Discourse
Model, is the topic of section 3.

2.3. Content Scaffold

In a recent article, Jonassen [20] states that
“problem representation is the key to problem
solving among novice learners as well as
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experts.” He further elaborates on the importance
of problem representation by saying: “instruction
must help learners to construct problem
representations that integrate their problem
representations with domain knowledge.” This
paper discusses two types of knowledge
representations for the purpose of content
scaffolding: a static knowledge representation
called the concept structure; and a progression of
concept structures based on the Vee-heuristic for
progressive elaboration of concepts.

Shavelson and Ruiz-Primo [37] define a
(static) concept structure as ‘“a hypothetical
construct referring to the organization of the
relationships of concepts”. The main formats for
the representation of concept structure are:
content structure [10, 25], matrix or cross
classification table [21], concept map [28], and
networking [18, 34]. Of particular interest to this
study is the matrix which is based on Minsky’s
[26] frame theory. A frame represents categories
of information that organizes the content of the
subject matter. For example , if the subject
matter is “parties”, an organizing frame(work)
might be “date, place, attendees and menu”. A
matrix is an extension of frame theory and
consists of rows of frame instances. Schwartz
[36] has found that matrix representations were
substantially superior to text groupings and
graphs for certain learning objectives (e.g.
comparison/analysis) because they clearly define
the needed information.

In  addition to  static = knowledge
representations, Novak and Gowin [29] suggest a
progression of knowledge representations, called
the Vee-Heuristic, for successive elaboration of
concepts. The need for successive unfolding of
concepts is based on Ausubel’s Assimilation
theory [1]. Figure 1 illustrates the Vee-Heuristic.

The Vee-heuristic is driven by a series of
“Focus Questions” that guides the meta-
cognitive process. The heuristic begins at the
bottom of the Vee- the “Record of Events - and
progresses to the top of the Vee- the “Value
Claims”. On the left side of the Vee, the
knowledge structure is unfolded from the atomic
to the collective whole (i.e. world view). The left
side of the Vee is referred to as the “thinking” or
“conceptual” side. On the right side of the Vee,
the methods for creating knowledge are
introduced. The right side is referred to as the
“doing” or the “methodological” side. There is a
continuous interplay between the “doing” and

“thinking” sides For example', in reading an
article (i.e. “record of events”), the learner
encounters the “concepts” (or terms). By
applying “constraints” to the article, a list of
significant source statements may be used to
focus attention on the underlying “principles”.
Next, the significant source statements may be
“transformed” into logical groupings, which
presents the underlying “theory”. The students
then compile a group report making explicit the
significant theories. These significant findings
are the answers or “knowledge claims” to the
“focus questions” at the top of the Vee. To
complete the Vee-heuristic, the “knowledge
claims” should be useful and valuable to the
learner. The value to the learner is stated
explicitly in the Vee as “value claims”.

Conceptual Methodological

World Wiew Yalue Claims
Philosophy I Knowledge Claims |
I Transformations |

Principles \ ' Constraints

| Concepts | Fecord of Events |

Figure 1 The Vee-Heuristic
2.4.Process Scaffold

The second dimension of effective
communications is grounding the process in
communications. This paper distinguishes
between two dimensions of process grounding:
a) grounding the sequence of events, and b)
grounding the fexture of events. To perform an
intuitive check on this separation, let us return to
the example of the Mozart duet. The players not
only have to communicate on when to begin,
pause and end the piece (i.e. the sequence of
events); but they also need to communicate on
the tempo, the tone, the cadence etc. of the piece

' The example is an adaptation of the Vee-
heuristic for non-scientific inquiries. Dr. Novak
(personal communications 2003) has reviewed
the adaptation.
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(i.e. the texture of events). Similarly, in order for
discourse to be effective, it needs to be structured
in these two dimensions as well.

Specifically, one sequence of events is
Gagne’s Nine Events of Instructions [11]. Gagne
introduced the Nine Events of Instruction as a
methodology to provide for the conditions of
learning. He believes that these events of
instruction activate mental processes needed for
learning. The Nine Events of Instruction are:
gain attention, inform learner of objectives,
stimulate recall of prior learning, present
stimulus material, provide learner guidance,
elicit performance, provide feedback, assess
performance and enhance retention and transfer.

Another sequence of events is Gunawardena,
Lowe and Anderson’s [13] Critical Thinking
Model. The Critical Thinking Model is a five-
phase model that consists of: sharing/comparing
knowledge, discover/explore disagreements,
synthesis via negotiated meaning,
testing/modifying synthesized meaning, and
proof of cognitive change of knowledge.
Although it has not been empirically validated,
the Critical Thinking Model is a potential group
discourse process structure that can provide
rhythm/punctuation to discourse, and
transition/morph the discourse to deeper levels of
cognitive processing.

In addition to the discourse sequence, another
dimension in “grounding the discourse process”
is the qualitative aspect of discourse referred to
as discourse texture. The purpose of discourse
texture is to identify best practices that should
constitute a  backdrop, or pre-requisite
environment, for ALN discourse. Based on a
survey by the first author of 22 ALN discourse
studies [47], three best practices stand out: a) the
use of evidence-based discourse [33, 22, 3, 42,
39], b) the use of argument-based discourse [30,

19, 42, 7], and c) the use of in situ leadership
roles [15, 42, 46, 38].

3. The ALN Cognitive Discourse
Model (ALNCDM)

Adapting Clark and Brennan’s principles on
effective grounding in communications within a
TML environment, this paper suggests that ALN
collaborative discourse is more effective when it
is scaffolded along two dimensions: a) that the
content of discourse be scaffolded by a
technology-mediated concept structure unfolded
via a Vee-heuristic [29] sequence, and b) that the
discourse process be scaffolded by an overall
technology-mediated process structure following
Gagne’s Nine Events of Instruction punctuated
by “discourse triggers” that transitions/morphs
the discourse to conclusion. The underlying
discourse texture is evidence-based (versus
argumentation based) with assigned in situ
leadership roles (facilitator, report writer and
weaver). The use of evidence-based discourse
places (and limits) the discourse model for
learning objectives within the Application level
of Bloom’s taxonomy [4]. Presumably, for
higher levels of cognitive goals in Bloom’s
taxonomy (such as Evaluation), argumentation-
based discourse may be more effective.
However, argumentation-based discourse is only
effective if certain conditions are met: one of
which is the students must have sufficient
knowledge [7] of the subject matter. This model
is called the ALN Cognitive Discourse Model
(ALNCDM) and is depicted in Figure 2. (Note 1:
The ALNCDM is applicable for conceptual
learning at the Application level of Bloom’s
taxonomy [4]. Note 2: The ALNCDM refers to
discourse as an organizing framework for
sensemaking versus discourse as an atomic
speech act.).

Content Scaffold

(using static content: Concept Structure
|+ progressive confent: Vee heuristic)

Process Scaffold

(using individual process: Gagne’s 9 Events
i + gronup process: Critical Thinking Mo del)

Discourse Texture: Evidence-based (individual cognition)
In situ leadership roles (self-regulated)

+“Both Content and Process scaffolds are technology-mediated.

ALN
Cognitive
Discourse

Figure 2 The ALN Cogpnitive Discourse Model (ALNCDM)

0-7695-2268-8/05/$20.00 (C) 2005 IEEE



Proceedings of the 38th Hawaii International Conference on System Sciences - 2005

Content Scaffold

More specifically, the content needs to be
scaffolded by a technology-mediated concept
structure that is unfolded in a meta-cognitive
sequence based on the Vee-heuristic [29]. This
sequence of unfolding (i.e., progression of
content) begins with the full text version of an
article (the record of events) which progresses
through progressive elaborations from significant
source statements (constraining the record of
events) to the final learning artifact (i.e., (static)
concept structure) transforming the record of
events into a conceptual framework.

Process Scaffold

In parallel, the discourse process is
scaffolded at two levels: at the micro/individual
level and at the macro/group level.

Experiment Procedure
r Welcame
- Study the Calendar
1. Gram Attention - Zubmit Consent Form
- Read the Discourse
| ~¥ Assignment
- Eead Grading and Rules
2. Leamer Oib), Preparations
- ERead Mowshowitz
- View Lecture
- View Moswshowitz
with Highlighted
Statements
- Eead Eeen (Optional)
- Pre-survey
Discourse Overview

- Eead Dizcourse Grading
Criteria

Digrourse Procedures
Fost Indiv. Reparts A/IB

-y Post Introductions
Explare Disagresmeants

Post Draft Feport
Dozt Indiv. Beports B

6. Elictt Performance i . "
;’ Eeview Indiv. Beports
- | Discuss Indiv Reports B

Gagne’s Nine Events

3. Stimudlate Recall

4 Present Stimubas

100

%
f

Fost Final Group

7 Provide Fesdoack Report

8. hsgess Performance

I

Figure 3 Gagne Nine Events

At the individual process level, each student
is required to follow eight of Gagne’s Nine
Events of Instruction. Figure 3 illustrates how
this sequence is operationalized in one of the
treatment conditions. Although not explicit from
the procedures, “guidance” is operationalized
through the use of evidence-based discourse.
This is a subtle form of guidance as it requires

the student to refer to the source material
repeatedly. Repeated reference to the source
material is expected to increase assimilation of
accurate information. The ninth event, “enhance
retention and transfer”, is not operationalized
because of practical limitations to the length of
the experiment.

At the group process level, the discourse
progresses through a series of “discourse
triggers” based on a five-phase technology-
mediated group process structure following
Gunawardena’s Critical Thinking Model. The
hypothesis is that each phase of the Critical
Thinking Model takes the discourse to deeper
levels of cognitive processing, which results in
increased learning effectiveness.

These two dimensions of grounding
communications form the two manipulated
variables of a field study that is underway. The
full research approach is depicted in Figure 3.

4. Research Approach

The ALNCDM predicts that when discourse
is scaffolded along the two dimensions of
content and process, then learning effectiveness
is higher. In this study, learning effectiveness is
operationalized on two dimensions: a) cognitive
outcomes (i.e., test grades, amount of quality
evidence in group report, amount of task-related
discourse interactivity’), and b) affective
outcomes (i.e., satisfaction with group report,
discourse and the learning artifact). This
represents two of the three learning outcomes
(i.e. cognitive, affective and psychomotor [28])
that are applicable. The assessment strategy is
multi-method including test grades, essays (i.e.,
group report), and participation (i.e. discourse
interactivity) which should control for test-
anxiety bias.

Besides learning effectiveness, the research
approach includes a motivation measure
operationalized in a self-efficacy scale. Self-
efficacy is self-perception of one’s ability to
complete the assignment successfully. This is
listed separately from learning effectiveness on a
specific learning objective because of its
motivational nature. Increase in self-efficacy
measures a more lasting accomplishment. It

* While interactive indicators are one of the
‘social indicators’ in Swan’s schema, it is
applied here as an operational indicator of the
presence of co-construction of knowledge, that is
a cognitive participation indicator.
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influences the student’s ability to succeed in
future learning objectives and represents a higher
learning outcome. In addition, two intervening
variables are included in the research approach,
learning approach [35] and group involvement
[24]. In an assignment that requires
comprehension, students with a synthesis-
analysis learning approach may perform with an
advantage. Groups with sound “social space”
(characterized by more affective work
relationships, stronger group cohesiveness, trust,
respect and belonging, satisfaction and a stronger
sense of community) may perform better than
groups that do not.

Therefore, the overall hypotheses under this
research approach are (see Figure 4):

a) Since content scaffold is expected to
facilitate assimilation of information, learning
effectiveness (i.e., test grade (H1a), group report
(H2a), interactivity (H3a), satisfaction with
group report (H4a)/ discourse (HS5a)/ learning
artifact (H6)) and self-efficacy (H7a) are higher
with content scaffold than without content
scaffold.

b) Since process scaffold is expected to
increase time on tasks directly related to
learning, learning effectiveness (i.e., test grade
(H1b), group report (H2b), interactivity (H3b),
satisfaction with group report (H4b)/ discourse
(H5b)) and self-efficacy (H7b) are higher with
process scaffold than without process scaffold.

Independent Variahles

*Content Scaffold

Dependent Variahles

Cognitive Measures

*Process Scaffold

]
R

Group
. Loceooooooo i Involvement
i Learning Approach | !
Mediating Variahle Moderating
Variahle

-
Ll

(H1a,b) Increase in Test Grade

(H2a,b) Quantity of evidence
in Group Report

(H3a,h) Quantity of Interactive
Indicators

Affective Maasures

(Hda,b) Satisfaction with
Group Report

(H5a,b) Satisfaction with
Discourse

(H6) Satisfaction with
Learning Artifact

Motivation Measure
(H7a,h) Self-Efficacy

Figure 4 The Research Approach

5. Research Method
5.1.Field Experiment Design

Table 1 Field Experiment Design

CS=No CS=Yes
PS=
No | Red White
PS=
Yes | Blue Orange
Key:

CS: Content Scaffold
PS: Process Scaffold

To validate the research approach, a field
experiment with pre and posttest design is
employed. The field experiment is a between
group design (each participant in the research is
in one and only one condition) with four cells (2
X 2 design). Each cell will have twelve groups
and each group will have two to three

undergraduate/graduate  students.  Computer
Information Systems (CIS) graduate/
undergraduate  students and Management

Information Systems (MIS) graduate students
will be used for the study, drawn from the
courses in which the subject matter of the
experiment is appropriate for the syllabus. The
students will be randomly assigned to one of the
four conditions, with the teams in each condition
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described by a color in order to simplify
instructions and discussion of these conditions.

5.2.The Task

The participants will read the Mowshowitz
[27] article on theoretical perspectives and view
the corresponding lecture slides individually
prior to discourse. Mowshowitz is an abstract
and complex article which discusses five social
computing philosophies (aka Mowshowitz
Framework): Technicism, Progressive
Individualism, Elitism, Pluralism and Radical
Criticism. It is selected for the study because it is
a concept piece that students have found
challenging and therefore in need of a
supplemental  learning activity as  well
scaffolding.  Afterwards in small discourse
groups, they will be asked to discuss and apply
the Mowshowitz Framework against a second
article (Keen [23]) by classifying it as an
example of one of the Mowshowitz philosophies.
While Keen discusses several aspects of IT
implementation issues (some of which are
outside of the Mowshowitz Framework), the
students are directed to six source statements at
the end of Keen, which describes an IT
implementation strategy. These six source
statements ~ exemplify one  Mowshowitz
philosophy: Elitism. A final group report is
compiled to summarize the discourse.

5.3. Experimental Procedures

The field experiment will be conducted in
five phases:
1. Welcome (Day 1): Participants will be
provided with a description of the task, grading
criteria and rules. After reviewing this material,
they will submit a Consent Form granting
consent for the study, or requesting an alternate
assignment.
2. Preparations (Days 2 — 4): Participants will
be provided with the Mowshowitz article and
lecture slides (includes Mowshowitz Framework
and the six Keen statements) prior to discourse.
They will review the material individually and
take a pre-survey, which includes a pre-test.
3. Discourse (Days 5 — 14): Afterwards in
small discourse groups, they will discuss and
apply the Mowshowitz Framework against a
comparative article (Keen) by classifying it as an
example of one of the Mowshowitz philosophies.
The White and Orange conditions will receive a
matrix concept structure (i.e., content scaffold)
summarizing the Mowshowitz Framework in a

Microsoft Word matrix. Each of the four
conditions will receive a set of discourse
procedures (i.e., process scaffold) specific to the
condition. A final group report is compiled to
summarize the discourse in all conditions.

4. Wrap Up (Day 15): At the conclusion of
discourse, the participants will take a post-survey
which includes a posttest.

5. Debriefing (Day 16): After the post-survey
has been received, a Debriefing document will
be provided explaining the purpose of the
research and conditions of the study.

6. Pilot Results and Next Steps

Six pilot studies were completed between
Summer 2003 and Spring 2004. In total, 97 CIS
undergraduate, 24 CIS graduate and 14 MIS
graduate students participated in the pilots. After
these pilots, several changes were made to the
field experiment:

- PC Literacy Issue: The first three pilots were
conducted wusing specialized software that
required installation on student home computers,
as well as subsequent software training. This
proved to be a daunting task, particularly for the
undergraduates, and manifested in a 50% drop
out rate. Since moving to a Microsoft Word
implementation of the content scaffold, the
undergraduate drop out rate has decreased to
under 20% in the last pilot. (Ultimately,
participation in the study is voluntary.)

- 2 X 2 Design Evolution: The first four pilots
were conducted based on a 2 (absence/presence
of content scaffold) X 1 design. In this version of
the experiment, the process scaffold was present
in all conditions. In the current version of the
experiment, process scaffold was operationalized
as a second manipulated variable as it was felt
that the 2 X 2 design more accurately reflects the
two  dimensions of  “grounding”  in
communications.

- Instruments/Scales Evolution: Confirmatory
factor analysis and Cronbach’s alpha on the first
set of instruments selected for “Learning
Approach” and “Group Development” were
unsuccessful. These included Index of Learning
Style [9] and Group Development scale [14].
These have been replaced with the Inventory of
Learning Process [35] and Social Space and
Social Presence Scale [24]. Both scales have
been validated and are expected to have more
discriminant and internal validity.

While the pilot data are still being analyzed,
Affective Outcomes on three conditions have
been analyzed and are shown in Figure 5. (Data
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for the Blue condition are not available from the
pilots).

Satisfaction Learning Outcomes
25 4 N
A
20 4 W
15 4 o OVWhite
* o w¥ " mRed
104 &’ N 18 O Orange
o

5 m
1] T

SLA SGS el

Figure 5 Affective Learning Outcomes
Key:
White: no content scaffold + no process scaffold
Red: content scaffold + no process scaffold
Orange: content scaffold + process scaffold
SLA: Satisfaction with Learning Artifact
(Highest 1 .. 5 Lowest)
SGS: Satisfaction with Group Solution (Lowest
1 .. 5 Highest)
SGI: Satisfaction with Group Discourse
(Highest 1 .. 5 Lowest)

Preliminary results from the last two pilots,
with 24 CIS undergraduates in 8 groups and 14
MIS graduates in 4 groups, indicate that
Satisfaction with Learning Artifact (F= 0.48, df=
2, p= 0.6), Satisfaction with Group Solution (F=
2.97,df=2, p=0.1) and Satisfaction with Group
Discourse (F= 1.17, df= 2, p= 0.4) may be
highest in the Red condition, next highest in the
Orange condition, and lowest in the White
condition. This suggests that the use of content
scaffold is effective either with or without
process scaffold. Moreover, it suggests that
content scaffold is most effective without
process scaffold. One explanation for the latter
is the increase in cognitive load in the Orange
condition to study/execute both content and
process scaffolds (versus only the content
scaffold in the Red condition). According to
Cognitive Load Theory [41], additional cognitive
load upon a constant working memory increases
mental effort. Consequently, satisfaction in the
Orange condition may be lower because of
increased mental effort. While these preliminary
results suggest that the Red condition may be
more  effective than the  White/Orange
conditions, it should also be noted that the Red
condition has the highest Synthesis-Analysis
Learning Approach (White= 47.02, Red= 52.44,
Orange= 51.86). It is possible that students with
a predisposition to synthesis-analysis derive

more satisfaction out of the learning artifact, the
discourse and the group report. It should also be
noted that due to pilot revisions, results are not
significant due to limited sample size.

The next step in the study is to conduct the
full field experiment between Summer 2004 and
Summer 2005. Upon completion, the study
should yield approximately 150 students in 48
groups over four conditions with a statistical
power of .5 assuming medium size effects. It is a
known limitation of the study that effect size for
the Blue and Orange conditions may vary due to
how well each discourse group executes the
process scaffold, in the absence of skilled
process facilitators. However, the use of roles
(i.e., facilitator, weaver, report writer) should
minimize this variance and enable all groups to
self-regulate.

7. Contributions

A major expected contribution of the study is
building and testing a technology-mediated,
discourse-centered, teaching and learning model
called the ALN Cognitive Discourse Model.
Since the study will not require special software,
other than access to word processing and
discussion board software, it will be widely
accessible to teachers and students. Another
contribution of the study is a comprehensive
learning assessment strategy based on multi-
dimensions of learning and multi-methods of
assessment. Several adaptations were made in
the study including Clark and Brennan [7] for
TML, the Vee-Heuristic [29] for non-technical
subjects, and Interactive Indicator [40] for
presence of co-construction of knowledge.
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