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ABSTRACT

The purpose of this study was to examine the effect of scaffolding conditions in
fully online collaborative groups on a performance outcome, social experiences, and
interaction processes. To achieve this, a performance outcome, social ability, satisfaction,
interaction types, and interaction levels were compared across different scaffolding
conditions. Additionally, the study sought to identify variables that influenced student‟s
perceived satisfaction and group performance in an online group.
This study used a posttest-only control-group as a research design. There were
three treatment conditions and one control group. The treatment conditions were resource
distribution scaffolding, instructor‟s feedback scaffolding, and combined distribution and
feedback scaffolding. Both quantitative data (e.g. numbers of posted messages, essay
score, social ability score, and satisfaction score) and qualitative data (online discussion
transcripts) were collected and analyzed to answer the research questions in this study.
The results of this study indicated no statistically significant effects of scaffolds
on the group performance, perceived satisfaction, social ability, interaction levels, and
interaction types. In addition, mediation could not be established for the theoretically
interesting relationships. However, student‟s social ability was related to perceived
viii

satisfaction. Discussions and implications of the results of this study were presented. In
addition, a discussion of limitations and further research directions were also provided.
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CHAPTER 1 INTRODUCTION
Overview

Learning through interaction with peers, known both as cooperative and
collaborative learning, has been recognized as an effective instructional method that
positively contributes to students‟ learning and achievement (Krol, Janssen, Veenman, &
Van der Linden, 2004; Lou, Abrami, & d‟Apollonia, 2001; Schroeder, 2007; Slavin,
Hurley, & Chamberlain, 2003). This is supported by decades of research in secondary
education which indicates that learning through social interactions, particularly when
engaging learners in complex authentic tasks or projects, results in significantly higher
outcomes such as achievement, higher-level reasoning, multiple viewpoints, retention,
motivation, transfer of learning, and social competencies (Johnson and Johnson 1989).
Due to the benefits recognized in learning through social interactions in traditional
classrooms, many researchers and educators have implemented collaborative learning
approaches in online learning contexts expecting similar effects to occur. However, a
body of research has shown that simply putting students to work together does not
guarantee that individuals in a group automatically cooperate (e.g. Cohen, 1994) and act
as a group, especially groups that are newly formed, or formed for a comparatively short
time, or where group members work under conditions where individual learning goals are
predominant (Reimann, 2003). Similarly, this is also the case for groups with no or little
experience in online group work (Salmon, 2000). These difficulties in collaborative
1

online learning may be because students are rarely asked to construct knowledge
collaboratively (Mandl, Gruber, & Renkl, 1996). In addition, the reduction of social cues
in many computer-mediated communication (CMC) environments can make
collaboration more difficult.
In CMC, difficulties arise (e.g. turn-taking, giving feedback, mutual
understanding; McKinlay, Procter, Masting, Woodburn, & Arnott, 1994; Whittaker &
O‟Conaill, 1997) due to problems such as reduced cognitive and social grounding
(Dillenbourg & Traum, 1996, 2006) as well as coordination of the joint solution of the
task at hand (e.g. with regard to work coordination such as time management, division of
labor, and integrating individual contributions; Daly, 1993; Hiltz, Johnson & Turoff,
1986, Hermann, Rummel & Spada, 2001). Without adequate support, collaborating
partners often fail to complete their joint task or find that it requires too much time and
effort (Anderson et al., 1997; Galegher, Kraut & Egido, 1990; Olson et al., 1993; Straus
& McGrath, 1994).
Research indicates that providing some amount of structuring may help teams
achieve effective collaboration (Kollar, Fischer, & Hesse, 2003; Lehtinen, 2003;
Lipponen, 2000; Weinberger, Ertl, Fischer, & Mandl, 2005). Under this circumstance,
groups benefit from guidance for cooperation and collaboration. Such guidance can
consist of monitoring group members' progress and providing scaffolding where
necessary (Zumbach, Reimann, & Koch, 2006). By these means disorientation, conflicts,
and cognitive load can be reduced.
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Educators and researchers have developed numerous ways to scaffold
collaboration such as behavioral, technological, or a combination of both. Zumbach,
Schonemann, and Reimann (2005) developed a taxonomy of scaffolding methods as
depicted in Figure 1. In their taxonomy, they classify scaffolding into instructional
design-based scaffolds and management-based scaffolds. In instructional design-based
scaffolds, all decisions are made before the collaboration begins and there is a blueprint
for how collaboration will be conducted, while in management-based scaffolds, the major
decisions are made based on observations from learners‟ ongoing interaction, and
decisions are made at “run time”.
Both instructional design-based and management-based scaffolding techniques
have long been used in traditional classrooms and have been shown to have positive
effects. Early research results show that these scaffolding techniques may be effective
when used in computer-mediated settings as well. For example, previous studies (Komis,
Avouris, & Fidas, 2003; Muehlenbrock, 2001) show dyads with design-based scaffolds
(distributed learning resources) were more active, exchanged more contributions and
became more involved in deeper discussions compared to dyadic groups with individuals
owning all relevant materials. Management-based scaffolding has also been shown to be
promising in enhancing cooperative behavior (Zumbach et al., 2006).

3

Collaboration Scaffolds

Design-based

Task Design;
Resource
Distribution

- Information
- Expertise

Scripting

Management-based

Ontologies

- Roles/Tasks
- Time

Feedback

Advice

- Problem-solving
- Participation
- State Parameters
- Collaboration

Figure 1. Approaches to scaffolding collaboration (Zumbach, Schonemann, and
Reimann, 2005)

Statement of the Problem
In summary, extensive research shows that simply putting students in groups does
not guarantee that collaboration and learning from collaborative activity will
automatically occur. To achieve the positive effects of collaborative learning, instructors
need to establish conditions that support collaboration as suggested by research on
cooperative learning conditions (Johnson, Johnson, & Smith, 1998). Following this idea,
distance researchers have adopted design-based scaffolding and/or management-based
scaffolding strategies used in traditional learning to computer-mediated settings. Designbased scaffolding and management-based scaffolding approaches have shown benefits
4

for shaping group behavior in computer-mediated settings (e.g. Fidas et al, 2005; Komis
et al, 2003; Zumbach et al, 2002; Zumbach et al., 2006). However, early studies were
mainly conducted in laboratory settings so we do not know whether similar results will be
found in naturally occurring online learning settings. Additionally, while prior research
testing the effect of management-based scaffolding has often been delivered by
automated systems, course management systems (e.g. blackboard, WebCT) that are used
as mediums for course delivery in higher education are not able to deliver feedback
automatically. One feasible substitute approach is to deliver feedback information by the
instructor. We do not know whether delivering feedback in a different form would
maintain the same positive effects of management-based scaffolding demonstrated in
prior research. Therefore, there is a need for empirical research to examine the effect of
different scaffolding approaches on performance outcomes, social experience, and
collaboration in online setting.

Significance of the Study
Online learning is an alternate learning mode that has been increasingly adopted
in higher education. However, researchers and practitioners have learned that being in
different physical and temporal environments can cause students to be less interactive and
less productive, which may lead to non-meaningful learning and unpleasant learning
experiences. Therefore, researchers and educators are seeking ways to make online
education meaningful and provide positive experiences for online learners. Investigating
the impact of collaborative learning strategies can help educators gain understanding of
5

how these strategies affect the interaction process, learning outcomes, and social
experience. These results should be useful and informative to researchers designing and
testing innovations for online learning and for educators in designing more effective
online courses.

Purpose of the Study
The main purpose of this study is to examine the effect of scaffolding conditions
on performance outcomes, social experience, and interaction processes. To achieve this, a
performance outcome, social ability, satisfaction, interaction types, and interaction levels
are compared across different scaffolding conditions. A between-group post-test only
experimental design is employed in the study. Additionally, the study seeks to identify
variables that contribute to the prediction of student‟s perceived satisfaction and
performance in an online group.

The Research Questions

Q1: What scaffolding condition will have the highest impact on students‟
performance as measured by a group written essay score?
Rationale: By dividing resources among members of a dyad, it is expected that
participants will develop and experience the need for collaboration. Therefore, the group
with distributed learning resources should have an increased number of collaborative
events and a higher performance in a written essay compared to groups without the
6

design-based scaffold. Providing feedback on participation behavior by the instructor
should lead to an increased number of contributions by each participant compared to
groups without the management-based scaffold. Ultimately, the feedback should increase
participants‟ awareness about the importance of their exchange and, therefore, lead to a
more elaborate discussion and performance. Considering the mentioned positive
influences of providing distributed learning resources and feedback, it is expected that
providing a combination of both interventions should lead to additive effects on
performance.
Hypothesis: It is expected that the group with combined scaffolds, distributed
learning resources and instructor‟s feedback, will outperform other groups on the written
essay. Groups with either distributed learning resources or an instructor‟s feedback
scaffold will have better essay scores than the group without any scaffold.

Q2: What scaffolding condition will have the highest impact on students‟
perceived social ability?
Rationale: By dividing resources among members of a dyad, it is expected that
participants will develop and experience the need for collaboration. Therefore, the group
with distributed learning resources should have an increased number of interactions
compared to groups without the design-based scaffold. Higher interaction should lead to
better social experience. Providing feedback on participation behavior by the instructor
should raise participants‟ awareness about the importance of their exchange and
interaction with others and it should reflect participants‟ group interaction effort as well.
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Ultimately, the group with feedback should experience higher social ability compared to
groups without the management-based scaffold. Considering the mentioned positive
influences of providing distributed learning resources and feedback, it is expected that
providing a combination of both interventions should lead to additive effects on students‟
perceived social ability.
Hypothesis: It is expected that the group with combined scaffolds, distributed
learning resources and instructor‟s feedback, will experience higher perceived social
ability than other groups. Groups with either distributed learning resources or an
instructor‟s feedback scaffold will perceive higher social ability than the group without
any scaffold.

Q3: What scaffolding condition will have the highest impact on students‟
perceived satisfaction?
Rationale: By dividing resources among members of a dyad, it is expected that
participants will develop and experience the need for collaboration. Therefore, the group
with distributed learning resources should have an increased number of collaborative
events and higher performance; consequently, this will lead to positive group process and
group product compared to groups without the design-based scaffold. Receiving feedback
regarding group communication and coordination from an instructor on how a group
performs should reduce negative group behaviors, such as social loafing and free riding.
Consequently, a group with less negative group behavior should experience more group
satisfaction compared to groups without the management-based scaffold. Considering the
8

mentioned positive influences of providing distributed learning resources and feedback, it
is expected that providing a combination of both interventions should lead to additive
effects on satisfaction.
Hypothesis: It is expected that the group with combined scaffolds, distributed
learning resources and instructor‟s feedback, will experience higher perceived
satisfaction than other groups. Groups with either distributed learning resources or an
instructor‟s feedback scaffold will experience higher satisfaction than the group without
any scaffold.

Q4. Overall, how do scaffolding conditions influence interaction behavior during
the collaboration processes?
a) What scaffolding condition will have the highest impact on level of
interaction?
b) What scaffolding condition will have the highest impact on types of
interaction?
Rationale: By dividing resources among members of a dyad, it is expected that
participants will develop and experience the need for collaboration. Therefore, the group
with distributed learning resources should have an increased number of interaction levels
and interaction types that reflect collaboration compared to groups without the designbased scaffold. Providing feedback on participation behavior by the instructor should
raise participants‟ awareness about the importance of their exchange and interaction with
others and it should reflect participants‟ group interaction effort compared to groups
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without the management-based scaffold. Considering the mentioned positive influences
of providing distributed learning resources and feedback, it is expected that providing a
combination of both interventions should lead to additive effects on level of interaction
and types of interaction.
Hypothesis a: It is expected that the group with combined scaffolds, distributed
learning resources and instructor‟s feedback, will have higher levels of interaction, as
measured by exchange total count, length of posting, and viewed posting total, than other
groups. Groups with either distributed learning resources or an instructor‟s feedback
scaffold will have higher levels of interaction than the group without any scaffold.
Hypothesis b: It is expected that the group with combined scaffolds, distributed
learning resources and instructor‟s feedback, will have more types of interaction
reflecting collaborative skills than other groups. Groups with either distributed learning
resources or an instructor‟s feedback scaffold will have more types of interaction
reflecting collaborative process than the group without any scaffold.

Q5. Does social ability mediate the relationship between scaffolding conditions
and perceived satisfaction?
Rationale: Learning satisfaction is a result of how an individual perceives being
satisfied with a group process and a group product. Scaffolds shape how group members
socially interact and support effective use of available resources, group members, tools,
and learning materials, to accomplish a learning task. A learning context that facilitates
social ability should enhance learning satisfaction.
10

Hypothesis: Social ability mediates the relationship between scaffolding
conditions and perceived satisfaction.

Q6. Does the type of interaction mediate the relationship between scaffolding
conditions and group performance?
Rationale: Scaffolding should cause group members to interact in a manner that
supports collaborative learning. The group that shows evidence of collaborative
interaction while working to accomplish a learning task should produce effective group
performance.
Hypothesis: Type of interaction mediates the relationship between scaffold
conditions and group performance.

Q7. Does the level of interaction mediate the relationship between scaffolding
conditions and group performance?
Rationale: The scaffolding conditions should cause group members to put more
effort into interaction. A substantial level of interaction should allow more opportunities
for group members to collaborate, e.g. to discuss, debate, or exchange of ideas, which
ultimately cause better group performance.
Hypothesis: Level of interaction mediates the relationship between scaffolding
conditions and group performance.
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Q8. Overall, what are the best explanations of performance and satisfaction in an
online cooperative group?
Rationale for group performance: Group performance, as measured by a written
essay score, is a result of students working together in a group. Therefore, a group should
have a certain level of interaction and collaborative interaction behaviors that focus on a
collaborative task to produce a product.
Hypothesis for group performance: Interaction level and interaction types will
explain essay performance.
Rationale for learning satisfaction: Satisfaction from participating in group work
is a result of satisfaction the individual perceived in the group process experience, as well
as the product the group‟s solution produced. Therefore, perceived social climate the
individual experienced during collaboration should reflect on the learning satisfaction.
Hypothesis for learning satisfaction: Social ability will explain learning
satisfaction.

Definition of Constructs



Collaborative learning: an educational method which is based on students
working together in small groups so that everyone can participate on a collective
task that has been clearly assigned toward an educational goal (Cohen, 1994).
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Social ability: an individual‟s ability to use social information and influence
others to accomplish something of value during an activity in a social context
(Laffey, Lin, & Lin, 2006).



Instructional design-based scaffold: a method to scaffold collaboration by design
involves the selection of specific tasks and resource distributions (Zumbach et al.,
2005).



Management-based scaffold: a method to scaffold collaboration by providing
scaffolding based on “run time” data collected from tracing the interaction
between group members (Zumbach et al., 2005).



Satisfaction: Positive feelings or attitudes an individual has toward a group‟s
decision (Green & Taber, 1980).



Instructor feedback: In this study context, the instructor feedback is defined as
information given by the instructor to students about their collaboration effort
basing on monitoring the group‟s interaction.

13

Chapter Summary

Chapter 1 explains the foundations of the study and describes the purposes,
research questions, and rationale of this study. The effects of the scaffolding conditions
on measured outcomes and predictors of performance and satisfaction are investigated.
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CHAPTER 2 LITERATURE REVIEW
Introduction

The purpose of this study is to examine the effects of instructional design-based
scaffolding and management-based scaffolding in online learning environments on
achievement, the collaboration process, and social experience. The study also
investigates what factors influence students‟ satisfaction and performance in online
cooperative groups.
To explicate the framework for this study, prior research is reviewed and
summarized for the following areas:


Theories and empirical research on cooperative and collaborative learning.



Theories and empirical research on collaboration scaffolds including
instructional design-based scaffolds and management-based scaffolds.



Theories and research related to interaction and social ability.

Cooperative Learning and Collaborative Learning

Theoretical Foundation
Collaborative learning is an umbrella term used by various educational
approaches to characterize joint intellectual effort by students, or students and teachers
together (Goodsell et al., 1992). Collaborative learning has its home in social
constructivism (Vygotsky in Gokhale, 1995). In this view, a learner is an active
15

constructor of knowledge through social interaction with one‟s environment including the
important members of that environment. Through interaction, the learner develops
meanings and understandings out of social encounters. It is a pedagogy with a
fundamental assumption that people make meaning together and that the process enriches
them (Matthews, 1996, p.101). There are numerous instructional approaches based on
collaborative learning, such as working on a group project, giving certain roles to group
members for an assignment, and providing learning tasks with structured ways of
communicating and interacting with peers.
Jucks, Paecher, & Tatar (2003) categorized numerous approaches to collaborative
learning into two general categories: cognitive perspectives and socio-emotional
perspectives. Cognitive perspectives take root from a social constructivism that views
knowledge as socially constructed by interactions of individuals with the society
(McCarthey & McMahon, 1992). Learning can be regarded as a result of internalization
of such social interaction (Vygotsky, 1986). Individuals are guided by others, instructors
as well as more capable peers, in their development of skills. This perspective views
knowledge acquisition as an active construction process on the part of the participants
involved in the learning process. Examples of instructional methods based on cognitive
perspectives are Reciprocal Peer Tutoring (Fantuzzo, Riggio, Connelly, & Dimeff, 1989)
and Scripted Cooperation (O‟Donnell & Dansereau, 1992). Socio-motivational
perspectives differ markedly from the cognitive perspectives (Slavin, 1983a, 1992). The
socio-motivational perspective focuses on rewards and goal structures under which
students work together, as well as emphasizes that collaborative activity and success are
16

mainly mediated by motivation (Jucks et al., 2003). Student Teams Achievement
Divisions (Slavin, 1983b) and Jigsaw (Aronson, Blaney, Sikes, Stephan, & Snapp, 1978)
are examples of collaborative instructional methods based on the socio-motivational
perspectives.

Cooperation VS Collaboration
The terms collaborative learning and cooperative learning are closely related and
often used interchangeably in educational research (Johnson & Johnson 2004; McWhaw,
Schnackenberg, Sclater, & Abrami, 2003). There is no universally accepted meaning of
the terms collaborative learning and cooperative learning (Resta & Laferrière, 2007).
However, some scholars have provided distinctions between these terms. For example,
Cooper and Mueck (1990) describe cooperative learning as a “structured, systematic
instructional strategy in which small groups work together toward a common goal” (p.68)
and collaborative learning as characterized by relatively unstructured processes through
which participants negotiate goals, define problems, develop procedures, and produce
socially constructed knowledge in small groups. Panitz (1996) views collaboration as a
philosophy of interaction and personal lifestyle, while cooperation is viewed as a
structure of interaction designed to facilitate accomplishment of an end product or a goal
through people working together in groups. Slavin (1997) associates cooperative learning
with well-structured knowledge domains and collaborative learning with ill-structured
knowledge domains. Roschelle and Teasley (1995) state that “cooperation is
accomplished by division of labor among participants, as an activity where each person is
17

responsible for a portion of the problem solving…” while collaborative learning involves
the “… mutual engagement of participants in a coordinated effort to solve the problem
together” (p.70). Supporting this view, Dillenbourg (1999) agreed that “cooperation
refers to a more fixed division of labor” (p.22).
Although there are differences pointed out by some scholars, Kirschner (2001)
notes that both collaborative learning and cooperative learning share far more similarities
than differences. The commonalities as suggested by Matthews, Cooper, Davidson, and
Hawkes (1995) are the following:


Learning takes place in an active mode.



The teacher is more a facilitator than a “sage on the stage.”



Teaching and learning are shared experiences.



Students participate in small-group activities.



Students must take responsibility for learning.



Discussing and articulating one‟s ideas in a small-group setting enhances the
ability to reflect on his or her own assumptions and thought process.



Social and team skills are developed through the give-and-take of consensus
building.



Students profit from belonging to a small and supportive academic
community.



Students experience diversity which is essential in a multicultural democracy.

18

Additionally, both terms acknowledge the essential influence of John Dewy and
his belief about education as social enterprise (Matthews et al., 1995). Therefore, this
study presents cooperation and collaboration as synonymous terms due to their shared
features and common theoretical foundations. In this study, we will use the term
collaborative learning to mean an educational method which is based on students working
together in small groups in which everyone can participate on a collective task that has
been clearly assigned toward an educational goal (Cohen, 1994).

Elements of Collaboration
Extensive research has shown that collaboration does not automatically happen
when students are assigned to work together in groups. One of the key mediating
variables to collaboration is the degree to which participants perceive that they are
interdependent in that they share a mutual fate and their success is mutually caused
(Johnson & Johnson, 1989). Numerous barriers to effective collaborative efforts, such as
free-rider effect, sucker effect, social loafing, and dysfunctional division of labor, are
avoided when collaboration is structured to ensure that the conditions mediating its
effectiveness are present (Johnson et al., 1989). To be collaborative, learning groups
must be carefully structured to include the five basic elements identified by Johnson,
Johnson, & Smith (1998): (1) positive interdependence to ensure that students believe
they “sink or swim together,” (2) promotive interaction to ensure that students help and
assist each other, (3) individual accountability to ensure that everyone does their fair
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share of the work, (4) social skills to work effectively with others, and (5) group
processing to reflect on and improve the quality of group work.
Although all five elements are crucial, positive interdependence is the most
important factor, emerging from research and theory, in structuring a situation to be
collaborative (e.g Barkely, Cross, & Major, 2005; Johnson & Johnson; 1992; Lewin;
1935, 1948). As stated by Lewin (1935, 1948) the essence of a group is the
interdependence among members. Positive interdependence can be achieved through
tasks, resources, goals, rewards, roles, or environment (Brush, 1998). Johnson and
Johnson (1989) advocate positive interdependence as a key for successful collaboration.
The productivity and problem-solving success of any group is strongly affected by the
degree of positive interdependence existing among group members (Johnson, Maruyama,
Johnson, Nelson, & Skon, 1981). From the classroom-based research, it is generally
accepted that positive interdependence is the most important condition of designing
successful collaborative learning groups (e.g. Johnson, Johnson, & Stanne, 1989). Studies
( e.g. Johnson, Johnson, & Smith, 1991) investigating the nature of positive
interdependence indicate: (1) that positive interdependence provides the context within
which promotive interaction takes place, (2) that group membership and interpersonal
interaction among students do not produce higher achievement unless positive
interdependence is clearly structured, (3) that the combination of goal and reward
interdependence increase academic achievement over goal interdependence alone, and (4)
that resource interdependence does not increase achievement unless goal interdependence
is also present.
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Benefits of Collaborative Learning in Classroom-Based Settings
There is a substantial amount of empirical evidence indicating that collaborative
learning can be effective in generating positive academic and affective outcomes in
traditional classroom settings (Johnson, Johnson, & Smith, 1991). Meta-analyses have
consistently reported that collaborative learning has favorable effects on achievement and
productivity, psychological health and self-esteem, interpersonal attraction and social
support, intergroup attitudes, and attitudes toward learning (e.g. Johnson & Johnson
1989; Johnson, Johnson, & Smith, 1991a, 1991b; Johnson, Maruyama, Johnson, Nelson,
&Skon, 1981; Qin, Johnson, & Johnson, 1995).
For example, Johnson, et al. (1998) conducted another meta-analysis of over 305
college studies on cooperative, competitive, and individualistic learning. Compared to
competitive and individualistic learning, cooperative learning promoted higher individual
achievement, meta-cognitive thought, willingness to take on difficult tasks, persistence in
working toward goal accomplishment, intrinsic motivation, transfer of learning, and
greater time on task. The study also reported that students in cooperative learning settings
perceived greater social support in their academic and personal life from peers and
instructors, and gained more social skills than those students who learned through
competition.
Qin and colleagues (1995) conducted a meta-analysis on 63 findings to
investigate the effects of cooperative and competitive efforts on problem-solving. The
result indicates that members of cooperative groups outperformed individuals in
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competitive groups in all types of problem solving classified as linguistic (solved
problems through written and oral language), nonlinguistic (solved problems through
symbols, math, motor activities, or actions), well-defined, and ill-defined problems. The
results also held for all age groups (elementary and secondary) and quality of studies
(low, medium, and high).
Bilgin and Geban (2006) investigated the effects of the cooperative learning
approach based on conceptual change condition over traditional instruction on students‟
conceptual understanding and achievement of chemical equilibrium concepts. The result
showed that students in the experimental group had better conceptual understanding and
achievement of computational problems related to the chemical equilibrium concepts.
Furthermore, students‟ science process skills accounted for a significant portion of
variations in conceptual understanding and achievement related to the computational
problems.
Doymus, K. (2008) compared the effect of cooperative learning (jigsaw) and
individual learning methods on students‟ understanding of chemical equilibrium in firstyear general chemistry course. The result indicated that the jigsaw group was more
successful in learning achievement, measured by post-test multiple choice questions and
open-ended questions, than the non-jigsaw group.
Besides generating positive cognitive outcomes, collaborative learning also
correlates to positive affective outcomes (e.g. Slavin, 1995; Springer, Stanne, &
Donovan, 1999) such as higher motivation, higher self-esteem, more favorable attitude
towards learning, and increased persistence. For example, Springer, Stanne, and
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Donovan (1999) conducted a meta-analysis of research on college students to investigate
the effects of small-group learning on learning outcomes and attitudes. The study
reported that students in small-group learning had greater achievement-related outcomes
and students also reported positive attitudes toward learning materials and greater selfesteem than students who learned in other learning methods.
Law (2008) conducted two studies investigating the effects of collaborative
learning on second-graders' motivation and learning from text. In the first study, students
(n = 160) in collaborative learning groups were compared with their counterparts (n =
107) in traditional instruction groups. The results revealed a statistically significant
difference between the two groups, with more favorable perceptions of teachers'
instructional practices and better reading comprehension in the instructional intervention
groups than in the traditional instruction groups. In the second study, 51 second-graders
participated in the instructional intervention program. The results showed that students'
positive collaborative behavior and attitudes were related to their motivation and reading
comprehension. When students perceived that their peers were willing to help each other
and were committed to the group, they tended to be more motivated and performed better
in reading comprehension.
Recent studies in higher education contexts show that collaborative learning
generally facilitates student motivation and community feeling (Cabrera et al., 2002;
Summers, Beretvas, Svinicki, & Gorin, 2005; Summers & Svinicki, 2007). For example,
Summers and colleagues (2005) conducted a study on 1,494 undergraduate students to
assess the effects of collaborative group-learning methods in real classrooms on students‟
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perception of classroom community. They used feelings of campus connectedness,
academic classroom community, and effective group processing as measured variables
for students‟ classroom community feeling. The result indicated that the use of group
work methods was positively related to students‟ feelings of classroom community,
significantly more than for classrooms that did not use group work techniques. Further
analysis indicated that campus connectedness and collaborative learning predicted
positive academic classroom community. For classes using more formal cooperative
group work, campus connectedness and group processing-evaluation predicted positive
academic classroom community.
Summers and Svinicki (2007) conducted a study on 213 undergraduate students to
test the relationship between classroom community and students‟ achievement goals in
higher education and to offer a possible explanation for differences in this relationship for
cooperative and non-cooperative classrooms. Structural equation modeling techniques
revealed that students' perceptions of interactive learning significantly mediated the
relationship between students' goals and their sense of classroom community, but only for
classrooms that used cooperative learning techniques. In the traditional lecture-style
course surveyed, students' feelings of classroom community and interactive learning were
significantly lower than in cooperative learning classrooms. Finally, while mastery goals
were significantly higher for cooperative learning students, performance-approach goals
were significantly higher for traditional lecture students.
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Approaches to Scaffold Collaboration

Online discourse may differ from face-to-face discourse with regard to basic
communication processes. In computer mediated communication (CMC) settings, it can
be difficult to establish common ground of mutual understanding. Hence, online
discourse may suffer from insufficient group coordination or from deficiencies in the
coherence contributions (Jucks et al., 2003).
The problem can be overcome by structuring the communication and
collaboration processes of learning groups (Jucks et al., 2003). To ensure collaboration, a
number of instructional supporting measures have been developed to stimulate learning
favorable activities (see Cohen, 1994; Slavin, 1996).
Educators and researchers have developed numerous ways to scaffold
collaboration such as behavioral, technological, or a combination of both. The main aim
of collaborative scaffolding is to help students collaborate and act as a group (Zumbach et
al., 2005). There are numerous approaches that have been designed to scaffold
collaboration. Zumbach and colleagues (2005) suggested a collaboration scaffolding
taxonomy (Figure 1) as a means to classify the scaffold methods and help structure the
collaboration. In this taxonomy, they classify scaffolding into two main categories:
(instructional) design-based and management-based scaffolds. The general distinction
between the two is that; in design-based scaffolding, all decisions are made before the
collaboration begins and there is a blueprint for how collaboration will be conducted,
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while in management-based scaffolding, the major decisions are made based on
observations from learners‟ ongoing interaction, and decisions are made at “run time”.

Instructional Design-based Scaffolding
Zumbach et al. (2005) identified three approaches that can be used to scaffold
collaboration by design. The first approach is to design a specific task or use resource
distribution as a way to structure collaboration. The logic behinds this approach is that
students are required to collaborate in order to accomplish a goal because of task
demands and the manner in which information necessary for accomplishing the task is
distributed. This can be done either by distributing expertise among group members in an
early stage of group forming (Hermann, Rummel & Spada, 2001; Rummel et al., 2002) or
varying resources (e.g. learning materials) among group members. However, the second
approach is more applicable and more feasible for ad-hoc group or groups that form for a
short period of time (Zumbach et al., 2005) like an online collaborative learning group.
The second approach is scripting of collaboration. This approach involves
assigning specific roles and structuring communication or condition among group
members. A well-known example of a collaboration method that follows this approach is
the Cooperation Script developed by O‟Donnell (1999). Scripts are activity programs that
aim to facilitate collaborative learning by specifying activities in collaborative settings,
sequencing these activities, and assigning the activities to individual learners. This
approach has proven to be effective in enhancing turn-taking (Pfister & Mühlpfordt,
2002; Reiserer, Ertl & Mandl, 2002), elaborating design rationales (Shum, 1997), and
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increasing reflection (Diehl, Ranney & Schank, 2001). However, scripting collaboration
can lead to some negative effects, for example, interruption of natural discourse and overscripting (e.g Dillenbourg , 2002; Reimann, 2003).
The third approach is providing groups with specific communication and
collaboration ontologies. This approach specifies a vocabulary in a kind of notation for
expressing information that can be exchanged. A classical example is the IBIS notation
(Conklin, 1993), developed to support computer-supported collaborative decision making
and organizational memory, and Dan Suther‟s (1995) work on external representations.
Zumbach and colleagues (2005) assert that design-based scaffolding approaches
are particularly appropriate for groups that are working together for the first time and/or
whose members have little domain knowledge. In such circumstances, strong external
guidance can help members to focus on the task and to avoid extrinsic cognitive load.
Keeping in mind that work groups in online learning courses tend to form temporarily
and last for a short period of time (one to two weeks), therefore, the resource distribution
approach is a good fit method for the design-based scaffolding to be used in this study.

Instructional design-based scaffolding by resource distribution approach
Resource distribution refers to a method that structures learning materials in a
way that each group member possesses pieces of information that are necessary to
accomplish a learning task‟s goal. That means individuals need to communicate with
their group members to access necessary pieces of information that one does not have.
This method uses resources as a way to impose positive interdependence in a
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collaborative group. This is to ensure that group members must see value in working
together for collaborative learning to occur (Johnson et al., 1991). Positive
interdependence is “the degree to which participants perceive they are interdependent in
that they share a mutual fate and that their success is mutually caused” (Johnson &
Johnson, 1991b, p. 174).

Resource distribution research in face-to-face context
From classroom-based research, two benefits of the resource distribution method
have been established. Firstly, it stimulates students to consider others as sources of
information. Secondly, it reduces competition issues and social comparison between
group members (Johnson & Johnson, 1996; Johnson, Johnson, & Stanne, 1989). This
may be further explained by the observations made by Gruber (2000) and Butera and
colleagues (1994) about the effects of relying upon partners for information. Resource
interdependence means that each one possesses incomplete information. Therefore, the
only way to get access to all information so as to understand the problem is through
interaction with partners. Hence, the first benefit of sharing complementary information
is that it makes interaction relevant and behaviors oriented towards information exchange
can result from this representation of interaction.
Moreover, Lambiotte et al. (1987) suggest that sharing complementary
information could favor the partners‟ involvement in the task, interactions, and effort
towards explanation. Similarly, two studies by Buchs, Butera, and Mugny (2004)
indicated that working on complementary information (distributed resources) enhances
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collaboration. It supports more positive interactions between partners. Buchs and Butera
(2001) pointed out that interaction processes became more crucial when students
depended on partners for access to information than when they discussed identical
information. In their study, the quality of relationship modulated performance under
resource interdependence condition, but did not on resource independence.
However, empirical studies have indicated that resource interdependence needs to
be structured with goal interdependence in order to impact achievement, the collaboration
process, and positive relationships among group members (Johnson, Johnson, Ortiz, &
Stanne, 1991; Johnson, Johnson, & Stanne, 1989; Ortiz, Johnson, Johnson, 1996). When
used in isolation from positive goal interdependence, positive resource interdependence
produced the lowest individual achievement and problem-solving success.

Resource distribution research in computer-mediated context
Early results of providing collaborative scaffolding by means of distributed
resources in computer-mediated learning settings shows that this approach improves the
collaboration process and facilitates interaction among group members. For example,
Komis, Avouris, and Fidas (2003) conducted a laboratory study to investigate the effect
of resource heterogeneity on real-time computer-supported collaborative problem solving
among high school students. The result showed that the group with heterogeneous
resources produced solutions of similar quality to that of the reference group that
possessed homogeneous learning material. However, the overall collaboration effort was
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better in the group with heterogeneous resources; they were more active, exchanged more
messages, and involved in deeper discussions.
Similarly, Fidas, Komis, Tzanavaris, and Avouris (2005) conducted a laboratory
study to investigate the effect of providing heterogeneity primitives (learning resources)
in real time collaborative problem solving in secondary school. Their results show no
difference in quality of produced solutions between control and experimental groups but
the group with heterogeneous resources was more active in terms of actions and
dialogues and took roles that indicate collaborative activity.

Management-based Scaffolding
In contrast to instructional designed-based scaffolding, management-based
scaffolding focuses on regulation to structure collaboration. This approach aims to
support group members in managing their interaction. Managing collaborative interaction
means supporting group member‟s metacognitive activities related to their interaction
(Soller, Martinez, Jermann, & Muehlenbrock, 2005). This may be facilitated by providing
feedback to students, coaching group interaction, or giving a course of action to improve
group process. Regulation approaches support collaboration by taking action once the
interaction has begun (Soller, et al., 2005). Therefore, scaffolding based on collaboration
management works with “run time” data collected from tracing the interaction between
group members and the interaction information is reflected back to students, for example,
as graphical visualizations of student actions or instructors‟ feedback on students‟
participation.
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The idea of scaffolding interaction can be traced to CSCL communities. CSCL
practitioners and researchers recognize that regulation of the interaction and regulation of
the task are closely related mechanisms and that their co-occurrence facilitates
collaborative task accomplishment. Jermann, Soller, and Lesgold (2001) proposed a
framework for computer-supported interaction regulation. The framework imitates a
negative feedback loop and consists of four phases. It starts with collecting data about
users‟ activities in a system (phase 1), aggregating raw data into pedagogically sound
indicators (phase 2), diagnosing the interaction (phase 3), and making a recommendation
of remedial actions (phase 4). They described systems that support phase 1 and 2 as
mirroring tools because they are designed to reflect student actions. Systems that support
phase 1 to 3 are termed as metacognitive tools because they provide the learners or
human coaches with information about the state of the interaction as well as aid in the
analysis of interaction (Simoff, 1999; Wortham 1999; Zumbach, Muehlenbrock, Jansen,
Reimann, & Hoppe, 2002). Some metacognitive tools display the current and desired
state of interaction side by side to facilitate and orient a diagnosis of the interaction
(Jermann, 2002). Lastly, guiding systems perform all four phases in the regulation
process and then propose remedial actions to learners.

Management-based scaffolding implementation in computer-supported systems
A number of computer-supported systems are designed to regulate interaction
using the mirroring approach. This approach aims to make students or teachers aware of
participants‟ actions without interpreting or evaluating these actions. Raising awareness
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about actions, either taken in shared or private workspace, of oneself and others by
making them visible may help students maintain representation of their teammate
activities and influence collaboration. There are systems that are designed to collect
discussion dialogues and actions and represent the information along a timeline in
graphical forms. For example, Plaisant, Rose, Rubloff, Salter, and Shneiderman (1999)
implemented the learning histories for a simulation-based engineering learning
environment called SimPLE (Simulated Processes in a Learning Environment). The
system aims to help students learn the basics of vacuum pump technology from a
simulation. As learners manipulate the control of the simulation, they can view a history
of their actions displayed in graphical forms under each target variable. The display
showed a series of boxes along a timeline, indicating the intervals in which the users act,
and the system‟s messages. Although Plaisant and colleagues did not design the system to
be used by two persons at the same time, the learning history might be used to mirror the
collaborative situation by displaying the actions of learners side by side and offering a
representation of concurrent actions, which helps students monitor their behavior, reflect
on their progress, and coordinate their actions.
Chat Circles, developed by Donath, Karahalios, and Viégas (1999), is a graphical
interface for a synchronous chat communication that reveals the structure of the
conversation. It contained a chat-based mirroring tool that kept track of ongoing
conversations and displayed a visually recorded conversational pattern of one‟s own and
others‟ participation. Each participant was represented by a colored circle on the screen in
which the participant‟s words appear. Participants‟ circle grew and brightened when they

32

sent out a message, and faded when they were silent. Each participant was made aware of
other active, animated participants and could watch the emergence and dissolution of the
conversational group.
Simoff (as cited in Jermann et al., 2004) described a system that visualized
discussion threads as nested boxes. The thickness of the boxes‟ edges represented the
number of messages produced in response to the opening message for a particular thread.
In an educational environment, thicker boxes might mean deeper conversations, hence
deeper understanding. Simoff‟s system did not contain this normative information
explicitly, although it could be transmitted ad hoc to explain the meaning behind the
graphical properties of the tool.
Some systems contain metacognitive modules that provide the current state and
desired state of the interaction to users. Ogata, Matsuura, and Yano (2000) developed a
Knowledge Awareness Map by utilizing the notion of social network analysis. The map
is a special social network tool that also includes a “knowledge piece,” which describes
information linked to participants. It graphically showed users who were discussing or
manipulating their knowledge pieces. The distance between users and knowledge
elements on the map indicated the degree to which users have similar knowledge based
on their mental socially oriented problem-solving heuristics. Another example of a
system utilizing a metacognitive tool is Jermann‟s system (2002). The system displayed a
graphical representation of the balance between problem-solving actions and
participation in dialogue to a dyad. The subjects had to tune four traffic lights in a small
simulated town. Every minute, the system computed a ratio based on the number of
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actions (changes in the traffic light) and the number of word produced by the participants.
This indicator was displayed by an interaction meter that looks like a speedometer in a
car. One end of the scale corresponds to exclusive talking while the other end
corresponds to exclusive problem-solving. The color red on the interaction meter
represented the problem-solving action, while the color green represented the talking
action. The normative information was used by the subjects in the experiment to regulate
their problem-solving behavior. The experimental results showed that the dyads in the
condition with interaction meters talked more and produced more numerous and more
precise plans for action than the dyads in the control condition.

Management-based scaffolding research in computer-supported systems
Taking the potent effectiveness of the early work on computer-supported systems
that implemented interaction regulation, several CSCL studies have examined the
effectiveness of providing feedback in the form of visualization and automated feedback.
Early results have shown the positive influence of feedback on the production function as
well as group well-being. For example, Zumbach, Mühlenbrock, Jansen, Reimann, and
Hoppe (2002) conducted an exploratory study on the provision of automated feedback
based on groups‟ participation collected by the system and learner‟s self-rated emotional
and motivation level. In an experimental group with permanent graphical visualization of
group members‟ motivation and emotional level and displays of relative amounts of each
group member‟s contributions, there were slightly positive effects of these visualizations.
Compared to a control group without feedback, there was no significant difference in
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total number of postings. However, further analyses suggested more positive
communication behaviors in feedback groups. The dyads in the experimental condition
had more equally distributed contributions and had a significant difference in the number
of dyadic interactions. Furthermore, the authors found a positive influence on intrinsic
motivation. The authors explained the limited effect might be due to the use of ad-hoc
groups and short learning times (approximately two hours of collaboration). However,
the treatment had no effect on the subjects‟ knowledge acquisition. Both groups mastered
the post-test, measuring domain knowledge, performing significantly better than on the
pre-test.
Following up their previous study with a larger sample size, Zumbach and
Reimann (2003) examined two different types of feedback-mechanisms, feedback based
on interaction behavior and feedback based on problem-solving processes, to scaffold
problem solving and interaction in an asynchronous PBL course. The first feedback
mechanism, which aimed to enhance the group‟s well-being, was automatically generated
visual aids that displayed group members‟ participation and motivation. The second form
of feedback was a group‟s problem-solving strategies and its progress during different
problem solving stages in the form of a meta-document created by the instructor. The
results showed that groups with meta-document feedback had better results in knowledge
tests and created qualitatively better problem solutions, produced more contributions to
the task, and expressed a higher degree of reflection concerning the groups‟ organization
and coordination than the groups without the feedback in the form of a meta-document.
The members of groups with interaction histories feedback had significantly better
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emotional attitudes toward the course and enhanced motivation for the task. The authors
concluded that the different kinds of feedback positively influence different aspects of
group behavior. Feedback in the form of interaction histories seemed to have an effect on
the group‟s well-being function, whereas feedback in the form of meta-document
histories seemed to influence a group‟s production function.
A study by Zumbach, Reimann, and Koch (2006) applied design- and
management-based scaffolding techniques aimed at enhancing collaborative behavior.
Based on assumptions of how successful online learning groups act together, they
developed feedback-based mechanisms aimed at contributing to group functions of wellbeing, member support, and productive learning outcomes. Two studies were conducted
to analyze the effects of these mechanisms. The first study provided automatic feedback
about interaction, motivational, and emotional parameters and the result showed the
advantages of the feedback on the processes of group well-being, parameters of
participation, and interaction. In the second study, the feedback approach for monitoring
and fostering collaborative behavior was combined with a design-based approach using
distributed learning resources. Results suggest that by distributing learning materials,
collaboration can be positively influenced. In addition, monitoring students' interactions
and providing feedback on collaboration triggered collaborative behavior, facilitated
problem-solving processes, and enhanced the group climate.
Martino and colleagues (2009) investigated the effect of providing feedback on
group activity during online multiplayer games. Participants worked in a group of ten to
play three twenty-minute game sessions and they could communicate with the other
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players, who were connected one-to-one via Skype textual chat. Based on the
communication in the group chat, social network analysis information, specifically
centrality and reciprocity values, was extracted and graphically fed back to the groups
before each game session resumed. They compared interaction levels and group
experience (measured by social presence) of three treatment groups (centrality feedback,
reciprocity feedback, and no feedback). The results showed that feedback improved the
exchange of messages with respect to groups with no feedback. However, only centrality
feedback maintained its effect over time. The effect of feedback was partially found in
the social presence measure; there was a significant difference between the centrality
feedback group and the control groups in the group awareness item. An exploratory study
by Leshed and team (2009) on a chat-based system (GroupMeter) that provided visual
feedback on team members‟ language use showed that an automated, real-time linguistic
feedback mechanism elicited behavioral changes in groups. Using a within-subjects
design, twenty-five undergraduate students were randomly assigned to seven groups of
two to five members. Each group went through three conditions: Fish visualization, Bar
visualization, and no visualization. Participants used distributed collaborative chat rooms
to brainstorm on three problem tasks. In each task, they would see a different
visualization of the language they used at the end of each task. The results indicated that
when receiving feedback (either Fish visualization or Bar visualization), teams expressed
more agreement in their conversations and reported greater focus on language use as
compared to when not receiving feedback.

37

Based on prior research in CSCL, management-based scaffolding appears to have
potential for enhancing collaborative behavior. However, these management-based
scaffolds, which appear promising, have not been widely adopted in online learning
environments. This may be due to the type of course management systems that are widely
used in higher education (Falvo & Johnson, 2007), such as Blackboard or WebCT, which
do not have support for such management facility. To implement management-based
scaffolds in a computer-based form may require extra investment on the part of the
instructor, or may not be technically feasible in the online system. Considering these
issues, providing management-based scaffolding in the form of human interaction, e.g. an
instructor providing feedback on collaborative performance, seems to be a feasible
approach to learning about management-based scaffolding in online higher education.
Therefore, this study employed the instructor as an agent to deliver group interaction
information to students. The instructor observed and collected information about
students‟ interaction and reflects them back to students.

Social ability
Education is a social practice. Therefore, the determinants of what students gain
from participating in learning activities are not just how well the student interacts with
the subject matter of the lesson, but also how well the student interacts with other
members of the group during the lesson activity. In computer-mediated settings, students
often find it hard to interact effectively with peers and an instructor and this diminishes
their engagement and motivation to persist. Having a positive social experience as part of
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a learning experience seems to foster a positive attitude towards learning, improve
cognitive outcomes, and help the learner persist in learning. How one perceives positive
or negative learning experiences is determined by many factors including learning
contexts, learning tasks, interactions with fellow students and an instructor, and one‟s
accomplishment. One way to measure a level of social learning experience in online
learning is through social ability.
Social ability is a term explicated by Laffey and his colleagues (2006) to represent
students‟ experience and perception of social interaction in online learning settings. The
term is defined as a person‟s capacity to associate with fellows and to use shared
resources, including members, online tools, and learning resources, to accomplish
something of value. They further explain social ability as a relationship between the
tools, the individual, and the tasks. From their study, they found three factors of social
ability which are (a) social presence referring to the ability of learners to project
themselves socially and emotionally in a community (Garrison & Anderson, 2003), (b)
social navigation representing an ability to use information of what others are doing as a
guide for one‟s own action, and (c) social connectedness referring to a sense of
membership and social ties among participants.
Laffey et al. (2006) studied student experiences in fully online courses and
examined how the social ability of students differed in different course designs. They
found students who worked on self-paced materials with encouragement to interact with
other students and those who worked collaboratively with others perceived significantly
higher social ability than those who worked on self-paced materials and interacted solely
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with an instructor. They also found that social ability and its three factors were predictors
of learning satisfaction and an intention to use the online learning technology. These
results indicate that social ability is influenced by the nature of the designed learning
practices and associated with beneficial outcomes.
Yang and colleagues (2006) studied the relationships between social ability and
students‟ academic motivation in online learning environments and also further
explicated the social ability construct. In addition to the three original factors of social
ability defined in Laffey et al.‟s (2006) study, the additional factors were perceived
written communication skills and perceived online privacy and a general sense of social
presence was replaced with peer social presence and instructor social presence. They
found that perceived peer social presence, perceived written communication skills,
perceived instructor social presence, comfort with sharing personal information, and
social navigation are factors that define social ability. They also found that different
motivational constructs vary in their relationship with social ability factors.
Lin, Lin, and Laffey (2008) investigated the relationships of social ability and
motivation with learning satisfaction in fully online graduate courses. They found that
motivational constructs specifically task value and self-efficacy, and social ability
influence learning satisfaction. Along the same lines, a study by Tsai and colleagues
(2008) also confirmed that social ability is related to other social constructs and
influences learning experience in online settings. They examined a model of how social
constructs, namely sense of community, social ability, perceived ease of use and
usefulness of social awareness tools, and self-reported participation, affect satisfaction
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within online learning. The results indicated that social ability was predicted by perceived
ease of use of social awareness tools and self-reported participation. Satisfaction with
online learning was explained by sense of community, social ability, and self-reported
participation. Sense of community was a mediator of the relationships between social
ability and satisfaction and between perceived usefulness and satisfaction. Additionally,
social ability, perception of usefulness of social awareness tools, and self-reported
participation served as predictors for students‟ sense of community.

Analysis of Online Interaction
Social learning theories (e.g. Vygotsky, 1978; Wenger, 1998) suggest that
interactions are related to learning. These theories emphasize that learning occurs as a
result of social practices (Berger & Luckman, 1966; Vygotsky, 1978; Wenger, 1988).
Vygotsky‟s (1978) Zone of Proximal Development stresses the importance of interaction
with others as helping learners construct their own knowledge. Similarly, Wenger (1998)
describes learning as social participation. Participating in a social unit provides meaning
to experiences and engagement in the world, and provides shared perspectives and
resources for sustaining engagement in activity.
Interaction is essential for learning in collaborative online work groups (Nichol &
Blasbki, 2005). Without interaction with learning partners, collaboration cannot occur. It
is a means of the collaboration process. Therefore, interaction is one of many constructs
that interests researchers. Researchers in CMC have employed different approaches to
measure interaction in work groups. Many researchers have looked at interaction through
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quantity of participation, e.g. number of postings created and postings read, as an
indicator of interaction among group members while others are more interested in the
pattern of interaction and what qualitative types of dialogues are undertaken by students
while working on tasks.
Studies that have investigated online interaction from a quantitative participation
dimension such as looking at frequencies of postings and message length conclude that
amount of interaction is related to learning satisfaction and achievement. For example,
Rovai and Barnum (2003) argue that the level of student interaction and participation is
important to their perceptions of learning. They found that graduate students reported
higher levels of perceived learning when they posted more messages to the discussion
board. This finding is consistent with previous studies (Fredericksen, Pickett, Picciano,
2002; Hao, 2004; Richardson & Swan, 2003; Stonebraker & Hazeltine, 2004; Swan,
2001) that found positive relationships among interaction, learning satisfaction, and
perceived learning.
Many researchers argue that assessing only quantity of participation is not
sufficient to represent students‟ learning processes and interaction. Findings from a study
by Roberts (2007) indicate that interaction levels are a poor indicator of the quality of
work that groups produce when working in online contexts. A key finding from this study
indicated that the volume of contribution by a team did not appear to be directly related to
the quality of work that was produced. Hence, researchers have increasingly adopted a
discourse analysis approach to go beyond surface level analyses (Strijbos, Martens, Prins,
& Jochems, 2006) and characterize interaction patterns.
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Several studies look at interaction based on task types shaping group interaction.
For example, Brewer and Klein (2006) investigated the effects of types of positive
interdependence, roles and rewards, on students‟ achievement, affiliation motive, and
attitudes in collaborative online discussion groups. They quantitatively analyzed
interaction behaviors into cognitive interaction (statements about course topics), group
process interaction (statements intended to accomplish a task, managing group behavior,
or encouraging teammates), and off task interaction (statements about topics not related
to the course). A significant positive correlation suggested that participants with higher
numbers of interactions attained higher post-test scores. The results also revealed that the
type of interdependence had a significant impact on student attitudes. Overall,
participants in the reward interdependence groups had significantly higher agreement in
statements describing the benefits from working with others and they generated better
ideas as a group than those in no-structured-interdependence groups. Attitude statements
regarding the importance of team members earning a high score and every member being
highly successful were significantly higher for participants in both conditions given
rewards. Additionally, the results showed that participants with high affiliation motives
had significantly higher agreement with statements describing positive attitude for
participating in group work.
Jonassen and Kwon (2001) compared the perceptions of participants, the nature of
the comment made, and the patterns of communication in face-to-face and computermediated groups in problem solving activities. They examined patterns of interactions in
terms of the problem solving activities engaged using the Poole and Holmes (1995)
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Functional Category System. The categories of the coding scheme were problem
definition, orientation, solution development, non-task, simple agreement, and simple
disagreement. The findings indicated that students in computer-mediated groups used
more task-directed and focused communication while solving both well-structured and
ill-structured problems and that students‟ patterns of communication in the computermediated groups better reflected the problem-solving nature of the task when compared
with face-to-face groups. Face-to-face groups tended to follow a linear sequence of
interactions. Additionally, students in computer-mediated groups perceived a higher
quality of communication and had more satisfying experience than did face-to-face
groups.
Jeong and Davidson-Shivers (2006) used the dialogic theory of language as a
framework to examine interaction patterns between males and females in online debates
where students engaged in collaborative argumentation. They classified messages into
argumentations, evidences, critiques, and elaborations. The findings revealed no
differences in number of responses to messages with critiques, responses to critiques with
personal rebuttals, and message types posted by males and females.
Schellens and Valcke (2005) use a classification scheme, which is parallel to
Gunawardena et al.‟s Interaction Analysis Model (1997), that is geared towards
knowledge building rather than learning to investigate collaborative learning in
asynchronous discussion groups. The results revealed that students in the discussion
groups were very task-oriented and had discussion dialogues representing higher
proportions of high phases of knowledge construction. Students had significant increases
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over time in the cognitive interaction, task-orientation, and higher phases of knowledge
construction.
Őstlund (2008a) conducted an exploratory study to investigate factors influencing
peer-learner interactions and collaborative learning activities in an asynchronous
computer-mediated learning environment over 20 weeks. The results indicated that
students did not collaborate with assignments beyond requirements and there was little
evidence of factors characterizing effective collaborative learning activities as analyzed
by the Collaborative Learning Model developed by Soller (1999).
Based on the cited research above, it is suggested that study of online interaction
in groups should go beyond frequencies of posting and message length. Taking into
account the nature of discourse and messages delivered in dialogues during their
interaction should provide more in-depth knowledge about interaction patterns.
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Chapter Summary
In conclusion, the review of literature has summarized theories and empirical
research on collaborative learning and collaboration scaffolding approaches. The chapter
identified empirical research for design-based scaffolds and management-based scaffolds
conducted in classroom context and computer-mediated settings. Finally, the review of
literature summarized theories and research related to social ability and analysis of online
interaction. Based on the research and theories, the potential benefits of providing designbased scaffolding and management-based scaffolding are expected to hold in online
learning environment.
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CHAPTER 3 METHOD
Introduction

This chapter describes the research design, data collection procedures, subjects,
instrumentation, and data analysis approaches that were used in this study. The study
used quantitative methods and employs a post-test-only control-group experimental
design to compare the effects of three collaboration scaffold methods with the control
condition on outcome variables. The independent variable was a collaboration scaffold
that had four levels. Dependent variables were a written essay score, social ability,
satisfaction, and interaction. To measure the effects of different strategies for scaffolding
collaboration, various data sources were employed to measure outcomes. A written essay
score measuring group performance was obtained from a group‟s assignment. In addition,
automatically recorded data capturing a group‟s discussion during the experimental
treatment provided an objective measure of actual student behavior and interaction during
collaborative tasks. The captured data included the number of postings, length of each
posting, frequency with which each posting was viewed, and content of the postings.
Moreover, self-report questionnaires measuring students‟ social ability and perceived
learning satisfaction were administered at the end of collaborative group work to gain
understanding of students‟ experiences working in online groups.
Multiple data analysis methods including descriptive statistics, ANOVA,
correlation, regression, and coding and analysis of discussion dialogues were used to
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provide in-depth understanding of the effects of the treatments in an online learning
environment. Table 1 represents the timeframe of data collection in this research.

Table 1
The Timeframe of the Research
Week

Activities

Before
Experimental Week

Complete an online
demographic survey

Experimental Experimental
Week
Week
(June 22 –
(June 29 –

28)

July 5)

Discuss a case
problem in a
group
discussion
board

Complete a
group written
essay

After Experimental
Week

Complete an online
social ability and
satisfaction survey

Context and Participants
This study was conducted in the “9467 Technology to Enhance Learning” course
in the School of Information Science and Learning Technologies in Summer 2009. It was
an eight-week course and was delivered fully online using the Blackboard Course
Management SystemTM. The aim of the course was to educate learners on how to
integrate various technologies into classroom teaching in order to support students‟
meaningful learning. The emphasis of this course was on helping teachers learn to use
technologies to engage and support their students‟ thinking, especially higher order
thinking and problem solving. The nature of the course activities included weekly
discussion and individual and/or group assignments based on topics covered each week.
Reading material was mainly from the textbook “Meaningful Learning with Technology”
by Jonassen, Howland, Marra, and Crismond (2008). For each week, guidance to
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complete weekly activities and assignments were provided in “Course Documents” and
“Assignments” pages for students to access. Extra reading materials were available online
in “Course Documents.”
There were 74 graduate students enrolled in the “9467 Technology to Enhance
Learning” course in Summer 2009. All students were invited to participate in the study.
Participants were randomly assigned into dyads to discuss a case problem and write a
group essay. There were two groups that had three members. Each group was randomly
assigned to one of four discussion conditions representing 3 collaborative scaffolding
conditions and one control condition.

Participant Recruitment

At the first week of the course, the instructor sent out an email to introduce the
research study to students and to invite them to participate in the study (see Appendix J).
The email invitation included an embedded link to an online consent form for students to
give permission for use of their data in the study. The email explained about the purpose
of the study, students‟ involvement in the study, and incentives for participation. Students
were informed that they would do the regular class activities regardless of their
participation in the study. The only extra work that the students would do, if they decided
to participate in the study, was complete two surveys seeking information about
demographic data and their experience after participating in the collaborative task. The
names of participants who completed the surveys would be added to a lottery for six gift
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certificates of fifty dollars in value and the drawing would be done at the end of the
course. Students who completed the consent form became participants of this study.

Experimental Conditions

Group 1: Treatment 1: Distributed Learning Resources (design-based scaffold)
In this condition, each member in a group accessed a case problem posted in the
Course Documents but individuals had access to different reading materials related to the
case. Student A was given reading material focusing on the employers‟ point of view
about internet snooping (see Appendix A), such as issues and concerns about using the
internet in the workplace and why internet monitoring was necessary. Student B was
given reading material from the employees‟ point of view (see Appendix B), such as
concerns related to privacy issues. Students were to interact freely without monitoring
and feedback from the instructor.

Group 2: Treatment 2: Instructor’s Feedback (management-based scaffold)
In this condition, each member of a group accessed a case problem and similar
reading material. The reading material contained perspectives from both employers and
employees on internet snooping (see Appendix C). However, during the discussion week,
the instructor monitored students‟ discussion and provided feedback on students‟
contribution on a regular basis. The feedback focused on the interaction, but not the
content of the discussion topic.
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Group 3: Distributed Learning Resources + Instructor’s Feedback (design-based
scaffold + management-based scaffold)
In this condition, each member in a group accessed a case problem but individuals
had access to different reading materials related to the discussion issue. Student A was
given reading material from the employers‟ point of view (see Appendix A), such as
issues and concerns about using the internet in the workplace and why internet
monitoring was necessary. Student B was given reading material from the employees‟
point of view (see Appendix B), such as concerns related to privacy issues. During the
discussion week, the instructor monitored students‟ discussion and provided feedback to
students on a regular basis. The feedback focused on the interaction, but not the content
of the discussion topic.

Group 4: Control Group
In a control group, each member in a group had access to a case problem posted
in the Course Documents and access to similar reading material. The reading material
contained perspectives from both employers and employees on internet snooping (see
Appendix C). Students were free to discuss the case problem without the instructor‟s
monitoring and feedback.
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Case Problem for a Group Discussion and Written Essay Assignment

One crucial factor of successful collaboration is the nature of the learning task
(Arvaja, Häkkinen, Eteläpelto, & Rasku-Puttonen, 2000). Unlike fact seeking questions
and unambiguous tasks, open-ended and discovery tasks (Cohen, 1994) can promote joint
problem-solving and reasoning. Tasks that are too obvious and unambiguous do not leave
space for questions, negotiations, explanations and arguments. Therefore, the selected
learning task should provide real group tasks and context that stimulate questioning,
explaining, and demanding collaborative activities (Järvelä, Häkkinen, Arvaja, &
Leinonen, 2004).
The nature of the case problem is a controversial/dilemma issue. Dilemmas are
ill-structured and unpredictable types of problem solving since there is often no solution
that is satisfying or acceptable to most people, and there are compromises implicit in
every solution (Jonassen, 2000). Therefore, solving a dilemma as a type of task is
appropriate for the collaborative learning task of the study. A consensus-building task
also requires discussion among group members. A consensus-building type task is used
because it exposes students to differences in value systems and viewpoints, as well as
gives them practice in resolving these differences. The essence of a consensus-building
task is the requirement that differing viewpoints be articulated, considered, and
accommodated where possible (Dodge, 2002).
Prior to the study, the researcher worked closely with the instructor to develop the
case problem and reading materials (see Appendix A-C). The reading materials provided
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information on perspectives of employers and employees regarding internet monitoring in
a workplace.
The case problem is a social dilemma (Schroeder, 1995) related to the Internet
monitoring issue in school. The selected discussion topic was “Should the school monitor
K-12 teachers‟ internet use in school?”
Case Problem: “Should the school monitor K-12 teachers‟ internet use in school?”
K-12 teachers now have access to the internet at school and even in the classroom. The
internet is a wonderful place, the home of resources and opportunities that have the
potential of changing a person‟s life in highly desirable ways. Unfortunately, the internet
is also a dangerous place, the home of content and opportunities that have the potential of
changing a person‟s life in highly undesirable ways.
According to the American Management Association reports, "nearly 75 percent of all
American companies now use some form of surveillance to spy on employees." Some
schools have already started monitoring K-12 teachers‟ internet use.
Based on the information you have, you will discuss and share the stand that you take on
the issue with your partner, supported by reasons and evidence. You may include
alternative points of view and counterarguments (and supporting reasons) and consider
both arguments and counterarguments when developing your final conclusion. After
discussing it with your partner, your group will write a group essay stating the group‟s
stand on the issue and post it in the group‟s Discussion Board.

Instructor’s Feedback

Instructor feedback was the mechanism for providing management-based
scaffolding in this study. The statement of feedback given to each group depended on the
ongoing interaction among group members. The purpose of the feedback was to provide
information as a reflection on the group‟s interaction. It did not provide information on
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how students should work on the case. An instructor provided feedback at 3 points during
the weeks of group work.

Feedback 1 (2nd day of the project: June 23rd)
The feedback focused on the following aspects:
-

To check whether students got started on the assignment
o If yes, this feedback would state


“Very well done. Your group got started early. Getting started
early on the project will give you more time to discuss and get a
quality case solution”

o If no, this feedback would state


“We have only two weeks to complete the task. I strongly
recommend that you get started early so you and your peer would
have enough time to discuss the case and come up with a quality
solution”

-

To check whether students planned on how to get the work done
o If yes, this feedback would state


“It is a very good idea that you have planned on how to complete
the work, and how often you would check on each other‟s work.”

o If no, this feedback would state


“Since we just have two weeks to complete the task, I would
highly recommend that you plan on how to get the work done such
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as how often you will logon and response to your peer‟s posting,
etc. Use the time wisely.”

Feedback 2 (5th day of the project: June 26th)
-

To check on the progress of work. The feedback was provided based on a number
of discussion exchanges,
o If there were more than 4 exchanges, this feedback would be provided


“It seems like you are collaborating very well. You are on your
way. Keep up with the good work”

o If there were less than 4 exchanges, this feedback would be provided


“It is at the middle of the project and it seems like your group has
not been very active. I would encourage everyone to contribute in
the discussion and work on the project. Don‟t wait until the last
minute.”

Feedback 3 (10th day of the project: July 1st)
-

To check on the progress of work. The feedback was provided based on the
discussion progress.
o If the group had started writing the essay, this feedback would be provided


“Your group has done very well. Keep going and carefully
consider the inputs of your teammate for the case report”
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o If the group had not started writing the essay yet, this feedback would be
provided


“There are a few days left before turning in the assignment. Your
group should work harder on this assignment.”

Research Design

This study applied a posttest-only control-group design to investigate the effects
of collaboration scaffold techniques on group performance, social ability, perceived
satisfaction, and interaction in an online group. This design controls for confounding
effects, such as threat to internal validity (Creswell, 2003). By having a control group and
a comparison group, a single group threat, specifically repeated testing maturation, to
internal validity is avoided. It avoids the experimental contamination from extraneous
factors due to repeated measures. Additionally, selection problems are controlled by
randomization, which makes it probable that the extraneous variables of individual
participant characteristics will be equivalent between groups (Gould, 2001). Data were
collected from online questionnaires, students‟ assignments, and a transcript of the online
discussion board. The design is illustrated in Table 2 below.
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Table 2
Posttest-Only Control-Group Design
Experimental Group 1 (Treatment 1: Distributed learning resources
only)
Experimental Group 2 (Treatment 2: Instructor‟s feedback only)
Experimental Group 3 (Treatment 3: Distributed learning resources +
Instructor‟s feedback)
Control Group: (No treatment: Similar learning resources + no
instructor‟s feedback

O1 O2 O3 O4
O1 O2 O3 O4
O1 O2 O3 O4
O1 O2 O3 O4

Note: O1 represents a written essay, O2 represents social ability score, O3 represents perceived satisfaction, and O4 represents
interaction pattern.

Data Collection

At the beginning of the course, the course instructor sent an email invitation,
which included a link to an electronic informed consent form (see Appendix D), to invite
students to participate in the study. The participation invitation was also posted in an
Announcement page of the Blackboard Course Management System. At the beginning of
the second week, the instructor sent a follow-up email to encourage students to
participate in the study. Students who completed the consent form became participants of
the study. The participants were randomly assigned into groups of two. Only two groups
had three group members. Each group was then randomly assigned to one of four
experimental groups.
The link to the consent form also directed participants to complete an online
demographic survey (see Appendix E). The survey sought to obtain participants‟
information regarding gender, age, current academic status, prior online learning
experiences, and prior online collaborative learning experiences.
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A group listing (providing information regarding a list of assigned partners to
work with), instructions to complete a unit, a case problem, assigned reading materials,
and an essay scoring guide were available in a Course Document one day prior to the
treatment. The documents were posted one day before the treatment began to minimize
the chance of participants accessing unassigned readings. During the experimental weeks
(Week 3 and Week 4 of the course), participants accessed the Course Document to obtain
information about that week‟s activities (see Appendix I), and then worked with their
partners using a private group discussion board to discuss the case problem and worked
on a group essay. Individual group discussion boards were set up for each group to use
for discussing the case problem and working on the group essay. Only assigned members,
the instructor, and the researcher had access to the assigned group discussion board.
Participants were instructed to use two weeks to work on the task by using week one to
discuss the case problem and reach a group consensus, and week two of the experiment to
collaborate on writing a group essay. The task of writing a group essay was to write about
the group‟s decision reporting the stand the group took on internet surveillance with
supporting arguments (see Appendix G). Participants were instructed to use the File
Exchanges function, which was available in the private group discussion, to share group
written essays during the writing process. Each group had one week to complete and
electronically submit the group essay to the instructor.
At the end of week two an electronic survey collecting information about
collaborative experiences during the experimental week (see Appendix H) was
administered. The embedded link to the surveys was posted in the Announcement Page of
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the Blackboard for the participants to complete within two weeks after collaborative
group work. After the end of the experimental period, group discussion data were
captured from Blackboard. The discussion transcript of each group was coded and
analyzed using a collaborative learning skills coding scheme (see Appendix F). The
essays were graded with the participants‟ names removed. The essay grades were posted
to students‟ grade book after all participants completed the collaborative experiences
survey.
Names of participants who won a lucky drawing were posted in the course
Announcement page on the final week of the course.

Measures and Instruments

Group Performance Outcome
A score from a group essay was used to assess group performance. The group
essay was a part of the class assignments. To finish the assignment, a group of two or
three members was required to discuss the case problem by following the assigned
instructions and submitting the group essay addressing the stand the group took on the
issue. Each group had one week to discuss the case problem and one week to compose
the written essay. The essay assignment asked students to consider all relevant
information, including assigned reading materials as well as information discussed during
the group discussion to compose the essay. In the essay, the group needed to identify
their position on the issue, provide supporting arguments and counter arguments,
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generate a conclusion, and produce persuasive arguments to readers. A holistic rubric
(see Appendix G) using five components was used to evaluate the quality of the group
essay. The scoring rubric was generated by the course instructor and the researcher. The
full score was 15 with 0-3 for each category. Students in the same group received the
same score and the score was a part of the course grade. There were two raters, the
researcher and a doctoral student, to grade the essay papers. Before coding the actual
essay of this study, the researcher trained the doctoral student to use the rubric. The
researcher and the doctoral student independently rated the practice essay and then
compared the rated essay. If there was disagreement in rating, it would be discussed to
reach a consensus. The inter-rater reliability for the essay was 0.77 which generally
represents substantial reliability (Stemler, 2004).

Social Ability (Appendix H)
Students‟ perceived social ability was measured with a modified Online Learning
Experience Study Questionnaire (Yang et al., 2006) by removing perceived written
communication skills items and comfort with sharing personal information items. The
instrument is a measure of participants‟ social experience of working in online courses
and represents the social ability experienced by participants while undertaking course
activities (Lin, 2006). The instrument consists of three subscales: perceived peers social
presence, perceived instructor social presence, and social navigation with reported
original Cronbanch‟s coefficient alpha of .93, .91, and .88 respectively. It asks
participants to rate 24 items based on 1-7 Likert scale with 1 indicating “strongly
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disagree” and 7 indicating “strongly agree”. For the relevance of this study, the
description of “the course” in the original scale was altered to “the group work” and
“other students” was altered to “my group members.” The survey was administered
through a web-based survey after the end of the experimental week for individual
participants to complete. It took about 10 minutes to complete. In the present study, the
reliability (Cronbanch‟s coefficient alpha) was .92, .90, and .89 for perceived peers social
presence, perceived instructor social presence, and social navigation respectively.

Satisfaction (Appendix H)
Students‟ satisfaction was measured with a satisfaction survey used in a study by
Lin (2007), which was modified from an instrument by Green & Taber (1980). The
instrument assesses the perceived solution satisfaction and process satisfaction of
individual participants in a group project. Solution satisfaction is assessed with five items
about the quality of the solution, individual input reflected in the solution, commitment to
the solution, confidence in the solution, and responsibility for the solution. Satisfaction
with a group‟s discussion process is measured by five items assessing discussion
efficiency, discussion fairness, discussion coordination, discussion confusion, and
satisfactory discussion. The reported reliability coefficients of solution satisfaction and
process satisfaction were both 0.88 (Green & Taber, 1980). There are ten item-questions
rated on a 7-point Likert scales (1= strongly disagree to 7 = strongly agree). The survey
was administered through a web-based survey after the end of the experimental period for
individual participants to complete. It took approximately five minutes to complete the
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survey. In the present study, the reliability coefficients were .70 and .91on solution
satisfaction and process satisfaction respectively.

Interaction Pattern
To gain understanding of group interaction and behavior during the collaboration
process, a data log file of participants‟ contribution during the experimental period in
private group discussion boards was collected. The information obtained from group
discussion was classified into two main categories; level of interaction and type of
interaction.

A) Levels of interaction were measured with the following variables:


Posting total count: The average number of generated postings, including original
posts and replies to original posts, by all individuals in a group.
(Avg posting total count = total number of all postings generated)
number of all generated postings



Length of posting: The average number of word counts of all generated
postings by all individuals in a group.
(Avg posting length = total number word counts of all postings generated)
number of all generated postings



Viewed posting total count: The average number of times all postings
were viewed by group members.
(Avg viewed posting = total number of all postings have viewed)
number of all generated postings
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B) Types of interaction patterns were measured by analyzing the dialogue of
discussion posting. Based on the categorization of collaborative learning
skills coding scheme by Soller (2001) (See Appendix F), the discussion
transcript was coded and the frequency of each category was obtained.
There were two coders including the researcher and one educational
researcher to code the discussion transcript. Before coding the actual transcript of
this study, the researcher trained another researcher to code the transcript with
practice transcripts. The researcher and another researcher independently coded
the practice transcripts and then compared the coded transcripts. If there was
disagreement in coding, it would be discussed to reach a consensus. The unit of
analysis was at the message level. Using the message as the unit of analysis was
associated with the following benefits; a) it is objectively identifiable, b) it
produces a manageable set of cases, and c) it is a unit whose parameters are
determined by the author of the message (Rourke, Anderson, Garrison, & Archer,
2001). In the present study, the inter-rater reliability was .81 which generally
represents substantial reliability in content analysis of computer conference
transcript (Rourke et al., 2001).

Data Screening and Manipulation Checks

To ensure that the study captured all communication and interaction during a
group‟s work, participants reporting using more than 30 percent of other communication
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tools, besides private group discussion board and File Exchanges function, to complete
group activities during collaboration process were removed from the sample set of data
analysis. Two participants utilized email 56 to 60 percent for their group communication
and were removed from the dataset.
Additionally, to verify that participants followed the instructions, participants
were asked about how strictly they followed the instructions to complete the task.
Participants who reported reading unassigned reading and/or exchanging reading material
with their group members were excluded from the analysis of the study. Six participants
did not meet this criterion. Based on the manipulation checks criteria, a total of eight
participants were excluded from data analysis.

Data Analysis
Data analysis included preliminary analysis and analyses that answered each of
the research questions.

Preliminary Analysis
All data were subjected to accuracy screening. The data were screened and
cleaned up for missing cases and outliers. Normality, homogeneity of variance, and
linearity were checked. Descriptive statistics such as frequency, means, and standard
deviation were obtained.
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To verify that participants assigned to different experimental conditions did not
have significant differences in collaborative experience and online learning experience,
ANOVAs were conducted. Using data collected in the demographic survey, the results
indicated that participants had similar prior collaborative experience and online learning
experience across all treatment conditions. Therefore, the following statistical analyses
were used for each research question. After data screening, manipulation checks, and
preliminary analysis, 10 cases were excluded from data analysis. The final data set
comprised 60 participants which represented 29 groups.

Data Analysis for Research Questions
Research Question 1: What scaffolding condition will have the highest impact on
students’ performance as measured by a group written essay score?
To answer Research Question 1, a one-way ANOVA was conducted to test
whether there was any significant difference among group means. The independent
variable was scaffold conditions and the dependent variable was the score on the written
essay. The unit of analysis was groups.

Research Question 2: What scaffolding condition will have the highest impact on
students’ perceived social ability?
To answer Research Question 2, a one-way ANOVA was performed to test
whether there was any significant difference among group means. The independent
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variable was the different scaffold conditions and the dependent variable was the rating
of three subscales of social ability. The unit of analysis was individuals.

Research Question 3: What scaffolding condition will have the highest impact on
students’ perceived satisfaction?
To answer Research Question 3, a set of one-way ANOVA was conducted to test
if there was any significant difference among group means. The independent variable was
the different scaffold conditions and the dependent variable was the rating of two
subscales of satisfaction. The unit of analysis was individuals.

Research Question 4: Overall, how do scaffolding conditions influence interaction
behavior during collaboration processes?
a)

What scaffolding condition will have the highest impact on level of interaction?

To answer Research Question 4a, three separate sets of one-way ANOVA were
conducted to find out the differences in the frequency of exchange total count, length of
postings, and total count of postings viewed. The unit of analysis was groups.

b) What scaffolding condition will have the highest impact on types of interaction?
To answer Research Question 4b, the discussion transcript was coded and then
analyzed by statistical analysis. After quantitatively analyzing the discussion transcript
using the categorization of collaborative learning skills coding scheme by Soller (2001),
separate sets of one-way ANOVA were performed to examine whether there were
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differences between collaboration scaffold conditions on categorization of collaborative
learning skills. The unit of analysis was groups.

Research Question 5: Does social ability mediate the relation between scaffolding
conditions and perceived satisfaction?
To answer Research Question 5, a regression analysis was conducted. According
to Baron and Kenny (1986), three conditions should be met to perform mediation
analysis: (a) the scaffold condition must significantly affect the mediators (social ability
and its subscales), (b) scaffold condition must significantly affect the dependent variables
(perceived satisfaction), and (c) the mediators must significantly affect the perceived
satisfaction variable when regressed in conjunction with the scaffold conditions. Provided
all three conditions are met, the effect of the scaffold condition on the perceived
satisfaction must be less in the third step than in the second step. The unit of analysis was
individuals.

Research Question 6: Does the type of interaction mediate the relation between scaffold
conditions and group performance?
To answer Research Question 6, a regression analysis was conducted. According
to Baron and Kenny (1986), three conditions should be met to perform mediation
analysis: (a) scaffold condition must significantly affect the mediators (type of
interaction), (b) scaffold condition must significantly affect the dependent variables
(group performance), and (c) the mediators must significantly affect the group
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performance variable when regressed in conjunction with the scaffold conditions.
Provided all three conditions are met, the effect of the scaffold condition on the group
performance must be less in the third step than in the second step. The unit of analysis
was groups.

Research Question 7: Does the level of interaction mediate the relation between scaffold
conditions and group performance?
To answer Research Question 7, a regression analysis was conducted. According
to Baron and Kenny (1986), three conditions should be met to perform mediation
analysis: (a) scaffold condition must significantly affect the mediators (level of
interaction), (b) scaffold condition must significantly affect the dependent variables
(group performance), and (c) the mediators must significantly affect the group
performance variable when regressed in conjunction with the scaffold conditions.
Provided all three conditions are met, the effect of the scaffold condition on the group
performance must be less in the third step than in the second step. The unit of analysis
was groups.

Research Question 8: Overall, what are the best explanations of performance and
satisfaction in an online cooperative group?
To identify what variables had predictive power for group performance and
perceived satisfaction, multiple sets of regressions were conducted. The unit of analysis
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of group performance was groups. The unit of analysis of student satisfaction was
individuals.
A summary of the research question, data collection procedure, instrumentation,
and data analysis is presented in Table 3.
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Table 3
Summaries of research questions, data collection, instruments, and data analysis
Research questions

Instruments

Data analysis

Data from
group written
essay

One-way ANOVA

Online
Social Ability
questionnaire Instrument
for social
ability

One-way ANOVA

Q3. What scaffolding condition will have the highest impact on
students‟ perceived satisfaction?

Online
Satisfaction
questionnaire Survey
for
satisfaction

One-way ANOVA

Q4. Overall, how do scaffolding conditions influence interaction

Log file of
discussion
transcript

One-way ANOVA

Q1. What scaffolding condition will have the highest impact on
students‟ performance as measured by a group written essay score?

Q2. What scaffolding condition will have the highest impact on
students‟ perceived social ability?
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behavior during collaboration processes?
a) What scaffolding condition will have the highest impact on
level of interaction?
b) What scaffolding condition will have the highest impact on
types of interaction?

Research
design/data
collection
Scores of
written case
essay
assignment

Data from
transcript
analysis

Q5. Does the social ability mediate the relation between scaffold
conditions and perceived satisfaction?

Online
Social Ability
questionnaire Instrument,
for social
ability,

Regression Analysis

Satisfaction
Online
questionnaire Survey
for
satisfaction
Q6. Does the type of interaction mediate the relation between
scaffold conditions and group performance?
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Q7. Does the level of interaction mediate the relation between

scaffold conditions and group performance?

Log file of
discussion
transcript,

Data from
transcript
analysis,

Scores of
written case
essay
assignment

Data from
student case
solution essay

Log file of
discussion
transcript

Data from
transcript
analysis,

Scores of
written case
essay
assignment

Data from
student written
essay

Regression Analysis

Regression Analysis

Q8. Overall, what are the best explanations of performance and
satisfaction in an online collaborative group?

Log file of
discussion
transcript

Data from
transcript
analysis,

Scores of
written case
essay
assignment

Data from
student written
essay,

Online
questionnaire Social Ability
for social
Instrument,
ability
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Online
Satisfaction
questionnaire Survey
for
satisfaction

Multiple sets of
Correlation Analysis

Chapter Summary

This chapter describes the overall method of this study. The study used
quantitative methods as a framework for a research design. An experimental design used
a post-test-only control group as an approach to compare the effects of different
treatments on measured differences in performance, collaboration, social ability, and
perceived satisfaction with the control group. Data were collected from multiple sources
including self-report online questionnaires, scores from a group written assignment, and
log files of discussion transcripts. Data analysis used ANOVA and regression analysis to
examine whether differences existed among different treatments on measured outcomes,
as well as what variables explained group performance and satisfaction.
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CHAPTER 4 DATA ANALYSIS AND RESULTS
Introduction

Chapter 4 describes the procedures for manipulating data and applying statistical
techniques used to analyze data, followed by the results of the analysis. The aim of this
chapter is to examine the effects of three different scaffolding techniques as compared to
a control group on measured outcomes in online collaborative groups. In this chapter the
results address the following research questions:
1. What scaffolding condition will have the highest impact on students‟ performance
as measured by a group written essay score?
2. What scaffolding condition will have the highest impact on students‟ perceived
social ability?
3. What scaffolding condition will have the highest impact on students‟ perceived
satisfaction?
4. Overall, how do scaffolding conditions influence interaction behavior during
collaboration processes?
a. What scaffolding condition will have the highest impact on level of
interaction?
b. What scaffolding condition will have the highest impact on types of
interaction?
5. Does social ability mediate the relationship between scaffolding conditions and
perceived satisfaction?
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6. Does the type of interaction mediate the relationship between scaffold conditions
and group performance?
7. Does the level of interaction mediate the relationship between scaffold conditions
and group performance?
8. Overall, what are the best explanations of performance and satisfaction in an

online collaborative group?

Data Compilation and Data Screening
The data sets were obtained from group essay, self-reported surveys, and
discussion logs captured during two weeks of online collaboration. The data were
subjected to preliminary screening including manipulation checks and preliminary
statistical screening and analyses.
The compiled data set was first subjected to manipulation checks based on
participants‟ responses to questions asked in the survey regarding their communication
behavior and means of communication utilized to accomplish the assigned tasks during
the collaboration week. Participants who reported reading unassigned reading materials
and/or did not follow the activity guide were excluded from the data set. Additionally,
participants who used communication mediums outside of Blackboard, besides the
assigned private group discussion board and File Exchange, for more than 30 percent of
their communication to complete the collaborative task were also deleted. Groups that
had any members not passing the manipulation check criteria were also excluded from
the data set.
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Subsequently, the compiled data set was statistically screened. Outliers were
detected based on Z scores. Cases having Z scores with absolute value above 3.29 were
removed from the data set (Field, 2009). The final data set comprised 60 participants and
29 groups (see Table 4).
All research questions were tested with the significance level of alpha .05. To
control for Type I error and Type II error and trade-off between these two errors, the
alpha level .05 was chosen. Alpha of 0.05 is usually considered to be a small enough
chance of detecting Type I error, whilst not being so small as to result in too large a
chance of Type II error (Howell, 2006).

Table 4
Numbers of Participants
Experimental Condition
Group 1: Instructional-based scaffolding
(Distributed learning resources)
Group 2: Management-based scaffolding
(Instructor‟s feedback)
Group 3: Combined scaffolding
(Distributed learning resources + Instructor‟s feedback)
Group 4: Control group
(Similar reading resources + No Instructor‟s feedback)
Total

Groups
7

Individuals
15

9

18

6

13

7

14

29

60

Demographic Description of Participants
Prior to the treatment, a demographic survey was given to all participants to
collect data on gender, age, and academic status as well as experiences with online
learning and collaboration. Frequencies and percentage of participants by gender, age,
and academic status are presented in Table 5.
76

After data screening and manipulation checks, the final sample included 60
participants. These 60 participants had been divided into 29 groups. Of the 29 groups,
seven groups were in the distributed learning resources group, nine groups were in the
instructor‟s feedback group, six groups were in the combined scaffolding group, and
seven groups were in the control group.
The demographic data shown in Table 5 indicates there are no substantial
differences in gender, age, and current academic status across all four treatments;
participants were mainly females, approximately 70%-80%; the majority of participants
were in the age range between 26-35 years of age (60%); and most participants
(approximately 80%) were in master degree programs.
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Table 5
Frequencies and Percentage of Participants by Demographic Variables
Distributed
learning
resources
N = 15
Number of
Participant
(%)

Instructor’s
feedback
N= 18
Number of
Participant
(%)

4 (26.7 %)

3 (16.7 %)

2 (15.38 %)

3 (21.43 %)

11 (73.3 %)

15 (83.3 %)

11 (84.62 %)

11 (78.57 %)

Age
20-25
26-30

1 (6.7 %)
3 (20 %)

3 (16.7 %)
7 (38.9 %)

2 (15.38 %)
6 (46.15 %)

1 (7.1 %)
7 (50 %)

31-35

3 (20 %)

4 (22.2 %)

3 (23.08 %)

3 (21.4 %)

1 (6.7 %)
3 (20 %)
2 (13.3 %)
2 (13.3 %)

2 (11.1 %)
0 (0 %)
1 (5.6 %)
1 (5.6 %)

1 (7.69 %)
1 (7.69 %)
0 (0%)
0 (0 %)

1 (7.1 %)
0 (0 %)
1 (7.1 %)
1 (7.1 %)

7 (11.67 %)
23 (38.33
%)
13 (21.67
%)
5 (8.33 %)
4 (6.67 %)
4 (6.67 %)
4 (6.67 %)

14 (93.3 %)
0 (0 %)
1 (6.7 %)

16 (88.9 %)
1 (5.6 %)
1 (5.6 %)

11 (84.62 %)
0 (0 %)
2 (15.38 %)

10 (71.4 %)
1 (7.1 %)
3 (21.4 %)

51 (85.0 %)
2 (3.33 %)
7 (11.67 %)

Demographic
variable
Gender
Male
Female

36-40
41-45
46-50
51-55
Academic status
Master
PhD
Others

Combined
scaffolding
N= 13
Number of
Participant
(%)

Control
group
N= 14
Number of
Participant
(%)

Total
N= 60
Number of
Participant
(%)

12 (19.35
%)
48 (80.65
%)

Data Analysis and Results
Research Question 1
1. What scaffolding condition will have the highest impact on students‟ performance
as measured by a group written essay score?
The analysis for question one compared students‟ performances, as measured by a
group written essay score, among four scaffolding conditions. The independent variable
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was the scaffolding condition (with four levels) and the dependent variable was the essay
score. The unit of analysis for this research question was groups.

Assumption Checking
The following one-way ANOVA assumptions were checked before performing
the analysis.


Normality: The normality was checked by examining a histogram as well as
skewness and kurtosis values of the dependent variable. Skewness for the essay
score was -.725, which was within the acceptable range of -2.0 to + 2.0; kurtosis
was -.394, which was within the acceptable range of -5.0 to +5.0 (Kendall &
Stuart, 1966). Therefore, the data were considered to be normally distributed.



Homogeneity of variances: To test that each scaffolding conditions had the same
variance on the essay score, the Levene‟s test was performed. From Levene‟s
Test of Homogeneity, FLevene = 2.70 with 3 and 25 degrees of freedom (p = .07,
see Table 5). Thus, it revealed that equal variance could be assumed (p > .05).



Independent observation: The expectation of independent observation was
assumed since each group was asked to work individually. Therefore, the
behavior of one group should not influence the behavior of another.



Interval data: The dependent variable was measured on an interval scale.
Since the groups are of unequal value, Welch's variance-weighted ANOVA is

recommended (Field, 2009). Welch‟s F adjusts F and the residual degrees of freedom to
combat problems arising from violation of the unequal cell sizes.
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Table 5
Test of Homogeneity of Variances of Essay
Levene Statistic
2.70

df1
3

df2
25

Sig.
.07

Results
The Welch's variance-weighted ANOVA was calculated in order to determine
whether the group essay score was impacted by the scaffolding conditions. Table 7 shows
the results of the ANOVA on the group essay score. With alpha set at .05, the result
showed no significant statistical difference in the essay score among the scaffolding
condition, F (3, 13.39) = .12, p = .95. For these four groups‟ means, the combined
scaffolding group had the highest mean score than other groups (see Table 6), but there
were no statistical significances. Therefore, all groups performed equally on the
performance outcome.

Table 6
Descriptive Statistics on Group Essay

Variable
Essay

Distributed learning
resources (N=7)

Instructor‟s
feedback (N=9)

M (SD)
10.86 (3.132)

M (SD)
10.78 (4.177)

Combined
scaffolding
(N=6)
M (SD)
11.50 (1.761)

Table 7
ANOVA Results of Essay Score

Between Groups

Statistica
df1
.12
3

df2
13.39

The group sizes were unequal. Welch's variance-weighted ANOVA was used.
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Sig.
.95

Control group
(N=7)
M (SD)
10.86 (4.776)

Research Question 2
What scaffolding condition will have the highest impact on students‟ perceived
social ability?
The analysis for question two compared students‟ perceived social ability, as
measured by the social ability scale, among four scaffolding conditions. The independent
variable was the scaffolding condition (with four levels) and the dependent variable was
the social ability and its three subscales. The unit of analysis was individuals.
Participants‟ perceived social ability was determined using a modified selfreported Online Learning Experience Study Questionnaire (Yang et al., 2006). The
perceived social ability (SA) consisted of three subscales; peer social presence (PSP),
instructor social presence (ISP), and social navigation (SN). Each subscale value was
calculated by adding values of responses to questions in each category. The values
assigned to responses for each question were 1-7 (1 = strongly disagree to 7 = strongly
agree). The larger number represented higher perceived social ability experienced by
participants. The SA score was a sum of all three subscales.

Assumption Checking
The following one-way ANOVA assumptions were checked before performing
multiple sets of ANOVA.


Normality: The normality was verified by examining skewness, kurtosis, and a
histogram of the dependent variable. Skewness for the social ability, peer social
presence, instructor social presence, and social navigation were -.16, -.97, -.57,
and -.53 respectively, which was within the acceptable range of -2.0 to + 2.0;
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kurtosis were -.738, .554, -.104, -.252, respectively, which was within the
acceptable range of -5.0 to +5.0 (Kendall & Stuart, 1966). Therefore, the data
were considered to be normally distributed.


Homogeneity of variances: To determine whether the variances of the groups
were similar, the Levene‟s test was obtained. The Levene‟s Test of Homogeneity
illustrated in Table 8 revealed that equal variances were supported for social
ability and all subscales (p > .05).



Independence of observation: The expectation of independent observation was
assumed since individuals in each group were a random sample from the
population.



Interval data: The dependent variable was measured on 7-point Likert scales.
Most researchers agree that Likert, which provided the scale item has at least 5
and preferably 7 categories, are very commonly used with interval procedures.
The fewer the number of points, the more likely the departure from the
assumption of normal distribution, required for many tests (Garson, 2009).
Therefore, the Likert scale could be treated as interval variables without reducing
the robustness of the analysis.

Since the group sizes were unequal, Welch's variance-weighted ANOVA was
selected to combat problems arising from violation of the unequal cell sizes (Field, 2009).
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Table 8
Test of Homogeneity of Variances of Social Ability and Subscales
Variables
SA
PSP
ISP
SN

Levene Statistic
2.06
2.47
1.47
1.20

df1
3
3
3
3

df2
56
56
56
56

*Sig.
.12
.07
.23
.32

*p=.05

Results
Table 9 shows descriptive statistics of social ability. Based on group‟s means,
participants in the distributed learning resources group reported having slightly higher
social ability than other groups (M = 138.73). When examining the subscales, participants
in the instructor‟s feedback group reported having slightly higher peer social presence (M
= 60.56) and social navigation (M = 33.00) than other groups while participants in
distributed learning resources group reported having slightly higher instructor social
presence (M = 45.93) than other groups. In all social ability scales, participants in the
combined scaffolding group seem to experience lowest social ability as indicated by
group means.
To determine whether participants‟ perceived social ability differed significantly,
four sets of Welch‟s variance-weighted ANOVAs were run. The results in Table 10
indicates no significant differences in participants‟ perceived social ability among the
scaffolding condition, F (3, 30.03) = 1.24, p = .31, α= .05. Examination on PSP, ISP, and
SN at significance level .05 did not reveal significant results as well; F (3, 28.39) = 1.66,
p = .20; F (3, 30.35) = .04, p = .99; F (3, 29.96) = 1.33, p = .28 respectively. Therefore,
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participants in every scaffolding condition had fairly similar social experience in term of
social ability.

Table 9
Descriptive Statistics on Social Ability and Subscales

Variables
SA
PSP
ISP
SN

Distributed learning
resources (N=15)
M (SD)
138.73 (25.22)
60.27 (10.32)
45.93 (9.52)
32.53 (10.15)

Instructor‟s
feedback (N=18)
M (SD)
138.56 (17.91)
60.56 (6.30)
45.00 (7.09)
33.00 (6.89)

Combined
scaffolding (N=13)
M (SD)
127.08 (17.12)
53.31 (10.44)
44.92 (5.41)
28.85 (6.62)

Control group
(N=14)
M (SD)
132.57 (19.77)
58.50 (8.49)
45.07 (7.35)
29.00 (7.71)

Table 10
ANOVA Results of Social Ability and Subscales
Variables
SA
PSP
ISP
SN

Statistica
1.24
1.66
.04
1.33

df1
3
3
3
3

df2
30.03
28.39
30.35
29.96

Sig.
.31
.20
.99
.28

The group sizes are unequal. Welch's variance-weighted ANOVA is used (Asymptotically F distributed).

Research Question 3
What scaffolding condition will have the highest impact on students‟ perceived
satisfaction?
The analysis for question three compared participants‟ satisfaction across four
scaffolding conditions. The independent variable was the scaffolding condition (with four
levels) and the dependent variable was satisfaction and its two subscales. The unit of
analysis was individuals.

84

Satisfaction was measured by the satisfaction survey developed by Green and
Taber (1980). The instrument measured satisfaction in terms of process satisfaction (PS)
and solution satisfaction (SS). In this study, the survey was measured on a 7-point Likert
scales. The values assigned to responses for each question were from 1-7 (1 = strongly
disagree to 7 = strongly agree). The value was calculated by summing values of
responses of questions from each category. The larger the number, the higher the
satisfaction an individual experienced. The satisfaction score was a sum of values of
process satisfaction and solution satisfaction.

Assumption Checking
The following one-way ANOVA assumptions were checked before performing
multiple sets of ANOVA.


Normality: The normality was checked by examining the values of skewness and
kurtosis and a histogram of the dependent variable. The skewness for the
satisfaction, solution satisfaction, and process satisfaction were -1.45, -1.09, and 1.63 respectively which was within the +2 to -2 range; the kurtosis were 2.581,
.531 and 3.182, respectively, which was within a range of -5 and +5 (Kendall &
Stuart, 1966). Therefore, the normality of data could be assumed.



Homogeneity of variances: To determine whether the variances of the groups
were similar, the Levene‟s test was obtained. The result is shown in Table 11.
From Levene‟s Test of Homogeneity, it was revealed that equal variances
assumption was supported for satisfaction and its subscales (p > .05).
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Independence of observation: The expectation of independent observation was
assumed since individuals in each group were random sample from the
population.



Interval data: The dependent variable was measured on 7-point Likert scales.
Most researchers agree that Likert, provided the scale item has at least five and
preferably seven categories, are very commonly used with interval procedures.
The fewer the number of points, the more likely the departure from the
assumption of normal distribution required for many tests (Garson, 2009).
Therefore, the Likert scale could be treated as interval variables without reducing
the robustness of the analysis.

To account for the unequal group sizes, Welch's variance-weighted ANOVA was
chosen in order to control the Type I error rate when the assumption was violated (Field,
2009).
Table 11
Test of Homogeneity of Variances of Satisfaction and Subscales
Variables
Satisfaction
SS
PS

Levene Statistic
.21
.26
.27

df1
3
3
3

df2
56
56
56

*Sig.
.89
.86
.85

*p=.05

Results
The descriptive statistics, as displayed in Table 12, show participants in the
distributed learning resources group experienced higher satisfaction during the
collaboration processes (M = 62), as both measured by solution satisfaction (M = 31.80)
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and process satisfaction (M = 30.20), than others. Groups with the combined scaffolding
reported experiencing the lowest satisfaction (M = 59.43) in solution satisfaction (M =
29.93) as well as in process satisfaction (M = 29.50).
Separate Welch‟s variance-weighted ANOVAs revealed no statistically
significant differences in satisfaction (F(3, 28.98) = .87, p = .47), either in terms of
solution satisfaction (F(3, 30.05) = 1.07, p = .38) or process satisfaction ( F(3, 28.88) =
.77, p = .52). Table 13 displays ANOVA results.

Table 12
Descriptive Statistics on Satisfaction and Subscales

Variable
Satisfaction
SS
PS

Distributed
learning resources
(N=15)
M (SD)
62 (8.86)
31.80 (3.39)
30.20 (5.88)

Instructor‟s
feedback (N=18)
M (SD)
60.83 (7.40)
31.17 (4.15)
29.67 (4.89)

Combined
scaffolding
(N=13)
M (SD)
56 (11.00)
29.46 (4.31)
26.54 (7.13)

Control group
(N=14)
M (SD)
59.43 (10.01)
29.93 (4.09)
29.50 (6.76)

Table 13
ANOVA Results of Satisfaction and Subscales
Variables
Satisfaction
SS
PS

Statistica
df1
.87
3
1.07
3
.77
3

df2
28.98
30.05
28.98

Sig.
.47
.38
.52

The group sizes are unequal. Welch's variance-weighted ANOVA is used (Asymptotically F distributed).

Research Question 4
Overall, how do scaffolding conditions influence interaction behavior during the
collaboration processes?
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4a. What scaffolding condition will have the highest impact on level of
interaction?
The independent variable was the scaffolding condition with four levels and the
dependent variable was level of interaction as measured by average posting count,
average posting length, and average number of viewed postings. The unit of analysis was
groups and the significance test was at alpha level .05.
The variables for level of interaction collected from private group discussion
boards in the Blackboard Course Management SystemTM during the two weeks of
collaboration, including average posting total (number of total postings divided by
number of members), average posting length (total length of all postings divided by
number of postings generated), and average viewed posting (number of total viewed
postings divided by number of group members). A series of ANOVAs were performed to
test whether the scaffolding condition had impact on level of interaction.

Assumption Testing
The following one-way ANOVA assumptions were checked before performing a
multiple sets of ANOVA.


Normality: Skewness and kurtosis as well as a histogram were verified for the
data set that indicates that data are normally distributed. The skewness for the
average posting total, average posting length, and average viewed posting were
.89, .19, and .28 respectively, which were within the acceptable range of -2 to +2
range; kurtosis were .594, -.995, and -.495, respectively, which were within the
acceptable range of -5 and +5 (Kendall & Stuart, 1966).
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Homogeneity of variances: To determine whether the variances of the groups
were similar, the Levene‟s test was obtained. From Levene‟s Test of
Homogeneity, as illustrated in Table 14, it was revealed that equal variances
assumption was supported for the variables of level of interaction (p>.05).



Independence of observation: The expectation of independent observation was
assumed since each group was asked to work independently from other groups.
Therefore, the behavior of one group should not influence the behavior of another.



Interval data: The dependent variable was measured on an interval scale.
Since four groups did not have equal cell sizes, Welch's variance-weighted

ANOVA was chosen to combat the violation of the assumption (Field, 2009).

Table 14
Test of Homogeneity of Variances of Level of Interaction
Variables
AvgPostingTotal
AvgPostingLength
AvgViewedPosting

Levene Statistic
.64
1.82
.34

df1
3
3
3

df2
25
25
25

*Sig.
.60
.17
.80

*p=.05

Results
Table 15 displays descriptive statistics of level of interaction. There were slight
differences in level of interaction among scaffolding conditions. The group receiving
instructor‟s feedback showed the highest level of interaction as measured by average
number of posting (M = 10.28) and average viewed posting (M = 6.81). The control
group had the highest average posting length (M = 135.69).
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Results from ANOVAs demonstrated no statistically significant differences in
average posting total, average posting length, and average viewed posting, F(3, 13.17) =
.04, p = .99; F(3, 13.66) = 2.57, p = .10; and F(3, 13.64) = 1.58, p = .24 respectively (see
Table 16).

Table 15
Descriptive Statistics on Level of Interaction

Variable
AvgPostingTotal
AvgPostingLength
AvgViewedPosting

Distributed
learning
resources (N=7)
M (SD)
10.07 (4.37)
134.87 (41.05)
5.73 (1.19)

Instructor‟s
feedback (N=9)
M (SD)
10.28 (4.89)
128.68 (41.27)
6.81 (1.39)

Combined
scaffolding
(N=6)
M (SD)
10.25 (4.80)
101.11 (21.68)
5.59 (0.89)

Control group
(N=17)
M (SD)
9.64 (3.20)
135.69 (25.55)
5.55 (1.36)

Table 16
ANOVA Results of Level of Interaction
Variables
AvgPostingTotal
AvgPostingLength
AvgViewedPosting

Statistica
df1
.04
3
2.57
3
1.58
3

df2
13.17
13.66
13.64

Sig.
.99
.10
.24

The group sizes were unequal. Welch's variance-weighted ANOVA is used (Asymptotically F distributed).

4b. What scaffolding condition will have the highest impact on types of
interaction?

The independent variable was the scaffolding condition with four levels and the
dependent variable was interaction types. The unit of analysis was groups and the critical
value was set at alpha level .05.
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Types of interaction patterns were measured by analyzing the dialogue of
discussion posting collected from the private group discussion boards. Based on the
categorization of collaborative learning skills coding scheme by Soller (2001) (See
Appendix F), the discussion transcript was coded and the frequency of each category was
obtained. The three main categories of interaction types were conversation, active
learning, and creative conflict. A series of ANOVAs were performed to test whether the
scaffolding condition had impact on each category of interaction types.

Assumption Testing
The following one-way ANOVA assumptions were checked before performing multiple
sets of ANOVA.


Normality: The normality was verified by examining a histogram, skewness, and
kurtosis of the dependent variable. The skewness of each variable of interaction
types was obtained from descriptive statistics. The skewness of conversation,
active learning, and creative conflict were .56, 1.08, and .34 respectively, which
was within the -2 to + 2 range; kurtosis were .128, .952, and -.952 respectively,
which was within the acceptable range of -5 and +5 (Kendall & Stuart, 1966).
Hence, the data were considered to be normally distributed.



Homogeneity of variances: To determine whether the variances of the groups
were similar, the Levene‟s test was obtained. From Levene‟s Test of
Homogeneity, as shown in Table 17, it was revealed that equal variances could be
assumed for conversation and creative conflict but not for active learning.

91



Independence of observation: The expectation of independent observation was
assumed since each group was asked to work independently from other groups.
Hence, the behavior of one group should not influence the behavior of another.



Interval data: The dependent variable was measured on an interval scale.

Since four groups did not have equal cell sizes and the variances among groups
were unequal, Welch's variance-weighted ANOVA was recommended to combat the
violation of the homogeneity of variance assumption (Field, 2009).

Table 17
Test of Homogeneity of Variances of Interaction Types
Variables
Conversation
Active Learning
Creative Conflict

Levene Statistic
2.07
3.13
.13

df1
3
3
3

df2
25
25
25

*Sig.
.13
.04
.94

*p=.05

Results
Table 18 displays descriptive statistics on the interaction types that indicate the
collaborative learning skills the groups employed during the cooperative task. There were
slight differences in the collaborative learning skills exhibited in different scaffolding
conditions. Based on the categorization of collaborative learning skills coding scheme,
the control group was shown to have more communications reflecting “Conversation”
skill (M = 44.86) when performing the collaborative task compared to other groups; while
the instructor‟s feedback group and the combined scaffolding group demonstrated having
the highest dialogues in the “Active Learning” skill (M = 38.11) and in the “Creative
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Conflict” skill (M = 7.33) respectively. However, results from ANOVAs demonstrated no
statistically significant differences in all three categories of interaction types (see Table
19).

Table 18
Descriptive Statistics on Interaction Types

Variable
Conversation
Active Learning
Creative Conflict

Distributed
learning
resources (N=7)
M (SD)
34.71 (12.80)
34.86 (8.42)
7.14 (4.22)

Instructor‟s
feedback (N=9)
M (SD)
41.89 (15.44)
38.11 (19.54)
7.11 (3.92)

Combined
scaffolding
(N=6)
M (SD)
44.00 (24.75)
27.17 (5.81)
7.33 (3.27)

Control group
(N=17)
M (SD)
44.86 (18.97)
35.29 (13.19)
6.00 (3.87)

Table 19
ANOVA Results of Interaction Types
Variables
Conversation
Active Learning
Creative Conflict

Statistica
df1
.59
3
1.82
3
.16
3

df2
12.67
13.61
13.43

Sig.
.64
.19
.92

The variances and group sizes were unequal. Welch's variance-weighted ANOVA is used (Asymptotically F distributed).

Research Question 5
Does social ability mediate the relation between scaffolding conditions and
perceived satisfaction?
This research question sought to identify the mechanism that underlies the
relationship between the scaffolding condition and the participants‟ satisfaction via the
inclusion of social ability. It examined if there was another variable, besides the
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scaffolding conditions, that could affect the satisfaction experienced in collaborative
group. Specifically, this research question tested whether the scaffolding condition had a
direct causal relationship with participants‟ satisfaction or the scaffolding condition
caused participants‟ perceived social ability, which in turn caused the participants‟
satisfaction. The independent variable was the scaffolding condition. The dependent
variable was the satisfaction and the mediator was the social ability. To test the research
question, the procedure suggested by Baron and Kenny (1986) was used as a guideline to
examine the mediation effect.
In order to perform mediation analysis, three conditions should be met: (1) the
scaffold condition must significantly affect the dependent variables (perceived
satisfaction), (2) scaffold condition must significantly affect the mediators (social ability
and its subscales), and (3) the social ability must significantly affect the perceived
satisfaction variable when regressed in conjunction with the scaffold conditions.
Therefore, three sets of regression were performed. The unit of analysis was individuals.

Assumption Testing
The following simple regression assumptions were checked before performing the
analysis.


Linearity: A plot of standardized residuals against standardized estimates of
dependent variables was graphed to test a linear relationship between the
independent and the dependent variables. Since it showed a random pattern, the
linearity assumption was assumed.
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Homoscedasticity: A standardized scatterplot of the standardized predicted
dependent variables by standardized residuals was graphed. Since the plots
showed a random pattern, the assumption of homoscedasticity was supported.



Interval data: Social ability and satisfaction were treated as interval scales but the
scaffolding condition was nominal data. Therefore, the categorical regression was
selected instead of ordinary least squares regression which required continuous
scales of all variables (van der Kooij, Meulman, & Heiser, 2006; Moss, 2008).

Results
Three sets of categorical regression were performed to test whether the mediation
could be established. The results showed that the scaffolding condition was not correlated
with the satisfaction (step 1, see Table 20); the scaffolding condition was not correlated
with the social ability (step 2, see Table 21); the social ability predicted the satisfaction
when the scaffolding condition was controlled (step 3, see Table 22). Most analysts
believe that the essential steps in establishing mediation are steps 2 and 3 (Kenny, 2009),
therefore the results suggested that the mediation could not be established.

Table 20
ANOVA for the Regression Equation, Scaffolding Condition on Satisfaction

Regression

Sum of
Squares
3.33

df
3

Mean Square
1.11
1.01

Residual

56.67

56

Total

60.00

59

95

F
1.10

Sig.
.358

Table 21
ANOVA for the Regression Equation, Scaffolding Condition on Social Ability

Regression

Sum of
Squares
3.29

df
3

Mean Square
1.11
1.01

Residual

56.71

56

Total

60.00

59

F
1.08

Sig.
.364

Table 22
ANOVA for the Regression Equation, Scaffolding Condition and Social Ability on
Satisfaction

Regression

Sum of
Squares
20.91

df
4

Mean Square
5.228
.711

Residual

39.90

55

Total

60.00

59

F
7.36

Sig.
.00*

*Significant at alpha .05

Research Question 6
Does the type of interaction mediate the relation between scaffold conditions and
group performance?
This research question sought to identify the mechanism that underlies the
relationship between the scaffolding condition and the group performance via the
inclusion of the type of interaction. It intended to test whether (a) the scaffolding
condition had a direct causal relationship with the group performance or (b) the
scaffolding condition caused the type of interaction, which in turn caused the group
performance. The independent variable was the scaffolding condition. The dependent
variable was the essay score. The mediators were the three categories of interaction types.
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Following Baron and Kenny‟s (1986) guide on mediation analysis, the following
procedures were utilized: (1) the scaffold condition must significantly affect the
dependent variables (essay), (2) the scaffold condition must significantly affect the
mediators (interaction types), and (3) the interaction types must significantly affect the
essay variable when regressed in conjunction with the scaffold condition. Therefore, a
series of regression were performed. The unit of analysis was groups.

Assumption Testing
The following simple regression assumptions were checked before performing
regression analyses.


Linearity: A plot of standardized residuals against standardized estimates of
dependent variables was graphed to test a linear relationship between the
independent and the dependent variables. Since the scatterplots showed random
patterns, the linearity assumption was supported.



Homoscedasticity: A standardized scatterplot of the standardized predicted
dependent variables by standardized residuals was visually examined. Since the
plots showed a random pattern, the assumption of homoscedasticity was
supported.



Interval data: The essay score and interaction types were measured as interval
scales but the scaffolding condition was a nominal scale. Therefore, the
categorical regression was selected instead of ordinary least squares regression,
which required continuous scales of all variables (van der Kooij, Meulman, &
Heiser, 2006; Moss, 2008).
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Results
Three separate sets of mediation analysis were performed, having each interaction
type as a mediator. The regression results indicated that the scaffolding condition was not
correlated with the essay score (see Table 23). The scaffolding condition was not
correlated with all categories of interaction types (conversation, active learning, and
creative conflict) (see Table 24). Each interaction types had no correlation with the essay
score when the scaffolding condition was controlled (see Table 25). Since the steps
suggested by Kenny, Kashy, and Bolger (1998) for mediation analysis were not met, it
suggested no mediation among these variables.
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Table 23
ANOVA for the Regression Equation, Scaffolding Condition on Essay

Regression

Sum of
Squares
.18

df
3

Mean Square
.06
1.15

Residual

28.82

25

Total

29.00

28

F

Sig.
.98

.05

Table 24
ANOVA for the Regression Equation, Scaffolding Condition on Interaction Types
Sum of
Squares
Regression

df

Mean Square

outcome: Conversation
1.49
3
.496

Residual

27.51

25

Total

29.00

28

Regression

26.49

25

Total

29.00

28

Regression

28.42

25

Total

29.00

28

.45

.719

.79

.51

.17

.92

1.06

Outcome: Creative conflict
.58
3
.19

Residual

Sig.

1.10

outcome: Active learning
2.51
3
.84

Residual

F

1.14
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Table 25
ANOVA for the Regression Equation, Scaffolding Condition and Interaction Types on
Essay
Sum of
Squares
Regression

df

Mean Square

F

predictors: Conversation and scaffolding condition
1.02
4
.26
.22

Residual

27.98

24

Total

29.00

28

29.00

Regression

.93

1.17

predictors: Active learning and scaffolding condition
Regression
1.29
4
.32
.28
Residual
27.71
24
1.16
Total

Sig.

.89

28

predictors: Creative conflict and scaffolding condition
1.91
4
.48
.42

Residual

27.09

24

Total

29.00

28

.79

1.13

Research Question 7
Does the level of interaction mediate the relation between scaffold conditions and
group performance?
This research question examined the mechanism that underlies the relationship
between the scaffolding condition and the group performance the level of interaction was
accounted for. It aimed to explain whether the scaffolding condition had a direct causal
relationship with the group performance or the scaffolding condition caused the level of
interaction, which in turn caused the group performance. The independent variable was
scaffolding condition. The dependent variable was the essay score. The mediators were
the level of interaction.
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To test the research question, the procedures suggested by Baron and Kenny
(1986) were used as a guideline to examine the mediation effect. In order to perform
mediation analysis, three conditions should be met: (a) the scaffold condition must
significantly affect the dependent variables (essay), (b) the scaffold condition must
significantly affect the mediators (level of interaction), and (c) the level of interaction
must significantly affect the essay variable when regressed in conjunction with the
scaffold condition. Therefore, a series of regression were performed. The unit of analysis
was groups.

Assumption Testing
The following simple regression assumptions were checked before performing
regression analysis.


Linearity: A plot of standardized residuals against standardized estimates of
dependent variables was graphed to test a linear relationship between the
independent and the dependent variables. Since it showed a random pattern, the
linearity assumption was assuported.



Homoscedasticity: A standardized scatterplot of the standardized predicted
dependent variables by standardized residuals was visually examined. Since the
plots showed a random pattern, the assumption of homoscedasticity was
supported.



Interval data: Essay score and level of interaction were measured as interval
scales but the scaffolding condition was a nominal scale. To accommodate the
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nominal data, the categorical regression was selected (van der Kooij, Meulman, &
Heiser, 2006; Moss, 2008).

Results
Three separate sets of mediation analysis were performed, having each type of
level of interaction as a mediator. The regression results indicated that the scaffolding
condition was not correlated with the essay score (see Table 26) and all types of level of
interaction (AvgPostingCount, AvgPostingLength, and AvgViewedPosting) (see Table
27). Each level of interaction had no correlation with the essay score when the
scaffolding condition was controlled (see Table 28). Since the steps suggested by Kenny,
Kashy, and Bolger (1998) for mediation analysis were not met, it suggested no mediation
among these variables.

Table 26
ANOVA for the Regression Equation, Scaffolding Condition on Essay

Regression

Sum of
Squares
.18

df
3

Mean Square
.06
1.15

Residual

28.82

25

Total

29.00

28
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F

Sig.
.05

.98

Table 27
ANOVA for the Regression Equation, Scaffolding Condition on Level of Interaction
Sum of
Squares
Regression

df

Mean Square

outcome: AvgPostingCount
.21
3
.07

Residual

28.79

25

Total

29.00

28

Regression

24.90

25

Total

29.00

28

21.89

25

Total

29.00

28

.06

.98

1.37

.28

2.71

.07

.99

outcome: AvgViewedPosting
7.11
3
2.37

Residual

Sig.

1.15

outcome: AvgPostingLength
4.10
3
1.37

Residual

Regression

F

.88

Table 28
ANOVA for the Regression Equation, Scaffolding Condition and Level of Interaction on
Essay
Sum of
Squares
Regression

df

Mean Square

F

predictors: AvgPostingCount and scaffolding condition
1.49
4
.37
.32

Residual

27.51

24

Total

29.00

28

29.00

29.00

.99

28

predictors: AvgViewedPosting and scaffolding condition
Regression
.19
4
.05
.04
Residual
28.81
24
1.20
Total

.86

1.15

predictors: AvgPostingLength and scaffolding condition
Regression
.32
4
.08
.07
Residual
28.68
24
1.20
Total

Sig.

28
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Research Question 8
Overall, what are the best explanations of performance and satisfaction in an
online cooperative group?
This research question examined what variables correlated with participants‟
performance and satisfaction in an online collaborative group. To answer this research
question, Pearson‟s correlation coefficient analysis was used to test whether there was
any relationship between other variables to the essay score or participants‟ satisfaction.
Assumption testing
The following assumptions were checked before performing correlation analysis.


Normality: Both skewness and kurtosis were verified for the data set that
indicated that data were normally distributed. Skewness was within the acceptable
range of -2.0 to +2.0 and kurtosis was within the acceptable range of -5.0 to +5.0
(Kendall & Stuart, 1966). Therefore, the assumption of normality was met for all
variables.



Linearity: A plot of standardized residuals against standardized estimates of
dependent variables was graphed to test a linear relationship between the
independent and the dependent variables. Since it showed a random pattern, the
linearity assumption was supported.



Homoscedascity: A standardized scatterplot of the standardized predicted
dependent variables by standardized residuals was graphed. Since the plots
showed a random pattern, the assumption of homoscedasticity was supported.
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Interval data: All variables were measured as interval scales. Therefore, this
assumption was met.

Since data are interval and normally distributed, Pearson‟s correlation coefficient was
used.

Results
The result showed that perceived social ability had a moderate positive
relationship with the participants‟ satisfaction, with a coefficient of r = .580 at p < .01.
This indicated that social ability accounted for 33.64 % of the variability (R2) in
participants‟ satisfaction in an online cooperative group. Further examination of social
ability subscales showed peer social presence had a strong positive correlation (r = .787,
p < .01) and social navigation had a moderate positive correlation (r = .438, p < .01) with
the participants‟ satisfaction. In examining the relationship between social ability and
satisfaction subscales, social ability was shown to have a weak positive correlation with
the solution satisfaction (r = .349, p < .01) and a moderate positive correlation with
process satisfaction (r = .650, p < .01).
For student performance, the result indicated no significant correlations between
the essay score and interaction behavior (interaction types and level of interaction) both
at .05 and the .01 level (see Table 30).
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Table 29
Pearson Correlation Matrix among social ability and satisfaction (N=60)

PSP

ISP

SN

SS

PS

Social
ability

Satisfaction

.391**

.584**

.566**

.824**

.820**

.787**

.627**

.007
.236

.221
.510**
.665**

.785**
.883**
.349**
.650**

.149
.438**
.870**
.947**
.580**

ISP
SN
SS
PS
Social ability

** Correlation is significant at the 0.01 level

Table 30
Pearson Correlation Matrix among Interaction Types, Level of Interaction, and Essay
(N=29)
AvgPosting AvgPosting
Length
Essay

-.173

AvgPosting
AvgPostingLength
AvgViewedPostin
Conversation
ActiveLearning

AvgViewed
Posting

Conver
sation

Active
Learning

Creative
Conflict

-.030

.006

.-160

-.209

-.238

-.522**

.011
.372*

.627**
-.138
.240

.512**
.206
.229
.344

.549**
-.017
.255
.447*
.596**

** Correlation is significant at the 0.01 level
* Correlation is significant at the 0.05 level
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CHAPTER SUMMARY

Using both quantitative and qualitative approaches to analyze data and to answer
the research questions for this study, the summary of the results are as follows. From a
series of ANOVAs, there were no statistically significant differences between scaffolding
condition in group performance (essay), social experiences (social ability and
satisfaction), and interaction behavior (level of interaction and interaction types) in online
cooperative groups. However, there was a positive moderate correlation between
students‟ perceived satisfaction and social ability.
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CHAPTER 5 DISCUSSION

This chapter discusses and interprets the results presented in Chapter 4. The
organization of this chapter is as follows: summary of the study, summary of findings,
discussion, limitations of the study, implications for researchers and educators,
recommendations for future studies, and conclusions.

Summary of the Study
As online learning has become increasingly prevalent as an alternative
educational mode in higher education, educators and researchers have adopted
instructional approaches which have been proven successful in traditional face to face
classrooms for trial in online contexts expecting similar successful outcomes. One
prominent approach is collaborative learning, which has been recognized as an effective
instructional method that positively contributes to students‟ learning and achievement
(Krol et al., 2004; Lou et al., 2001; Schroeder, 2007; Slavin et al., 2003). However, a
body of research has shown that simply putting students to work together does not
guarantee that individuals in a group automatically collaborate (e.g. Cohen, 1994)
especially in online classes where students are rarely asked to construct knowledge
collaboratively (Mandl et al, 1996), and a reduction of social cues often makes
collaboration more difficult in computer-mediated communication (CMC) environment.
Research indicates that providing some amount of structuring may help teams
achieve effective collaboration (Kollar et al., 2003; Lipponen, 2000; Weinberger et al.,
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2005). Among numerous approaches to scaffolded collaboration, instructional designbased (distributed learning resources) and management-based scaffolding techniques
(instructor‟s feedback) (as classified in a taxonomy of scaffolding methods by Zumbach,
Schonemann, and Reimann, 2005) have been used in traditional classrooms and have
been shown to have positive effects. Early laboratory research (e.g. Komis et al., 2003;
Muehlenbrock, 2001; Zumbach et al., 2006) results show that these scaffolding
techniques may effectively enhance collaborative behavior and learning when used in
computer-mediated settings as well. This study attempted to apply the techniques to a
fully online learning environment and determine their impacts on groups‟ interaction
behavior, social experiences, and a group performance.
In summary, the purpose of this study was to compare how different types of
scaffolding techniques (distributed learning resources, instructor‟s feedback, and
combination of distributed learning resources and instructor‟s feedback) would affect the
group performance, interaction behavior, and social experiences. It also sought to identify
factors that influence student‟s perceived satisfaction and performance in an
asynchronous online collaborative group.
The study adopted a quantitative approach employing a between-group post-test
only experimental design. The study was conducted in a fully online course using the
“9467 Technology to Enhance Learning” course in the School of Information Science
and Learning Technologies in Summer 2009. The majority of participants were master‟s
degree students who were classroom teachers or had education related professions. The
data collection phase lasted for two weeks. It occurred during week 3 and week 4 of the
class. Participants were randomly assigned to groups of two or three members. Each
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group was randomly assigned to one of four scaffolding conditions; 15 participants
(seven groups) were in the distributed learning resources group, 18 participants (nine
groups) were in the instructor‟s feedback group, 13 participants (six groups) were in the
combined scaffolding group, and 14 participants (seven groups) were in a control group.
Individuals received assigned readings and worked in private discussion groups to
discuss the case and write the group essay.
Four sets of data were collected during the period that participants collaboratively
worked in groups and after the collaboration: (a) group essay score, (b) discussion logs
which captured interaction behavior during collaboration processes, (c) social ability
survey data that evaluated participants‟ social ability experience, (d) satisfaction survey
data that reported participants‟ satisfaction in solution and process satisfaction.

Summary of Findings
The key findings for each research questions are summarized as follows.
Effects on measured outcomes
Group performance (Essay)
It was hypothesized that groups with combined scaffolding would perform better
than other groups, while groups with any form of scaffolding, either the distributed
learning resources or the instructor‟s feedback, would perform better than the control
group. The data analysis on group performance yielded no significant statistical
differences in group performance as measured by the group essay among four scaffolding
groups.
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Social ability
It was expected that differences in social ability would exist favoring the
scaffolding groups over the control group. Specifically, participants with combined
scaffolding would perceive the highest social ability, followed by the distributed learning
resources group and the instructor‟s feedback group. However, the results indicated that
there were no significant statistical differences in perceived social ability and its
subscales.

Satisfaction
It was hypothesized that there would be differences in satisfaction assessed as
process and outcome satisfaction based on scaffolding groups. Participants in the
combined scaffolding group would report having the highest satisfaction, both in process
satisfaction and solution satisfaction, while the distributed learning resources and the
instructor‟s feedback groups would have higher satisfaction than the control group.
Findings show no significant statistical differences in satisfaction, either in solution
satisfaction or process satisfaction, among four scaffolding conditions.

Interaction behavior
Expectations were that groups with combined scaffolding would have the most
effective interaction behavior as measured by level of interaction and interaction types,
while groups receiving any forms of scaffolding, either distributed learning resources or
instructor‟s feedback, would have better interaction when compared to the control group.
Results show no differences in the interaction behavior. There were no significant
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statistical differences in level of interaction measured as average posting count, average
posting length, and average viewed postings. Additionally, there were no significant
differences in interaction types (Conversation skill, Active Learning skill, and Creative
Conflict skill).

Mediation effects
In the study, it was expected that social ability would mediate a causal
relationship between the scaffolding condition and satisfaction, while the causal
relationship between the scaffolding condition and group performance would be mediated
by interaction behavior, level of interaction and interaction types. Findings on mediation
analysis indicate no statistical causal relationship can be established among the initial
variable (scaffolding condition) and the outcome variables (satisfaction and group
performance) or the mediators (social ability and interaction behavior). Therefore,
mediation could not be statistically detected.

Relations to satisfaction and group performance
Prior expectations were that social ability would be related to students‟
satisfaction, while the level of interaction and interaction types would influence group
performance. Findings show that social ability had a moderate positive relationship (r =
.580) with the participants‟ satisfaction. However, neither the level of interaction nor the
interaction types were related to the group performance.
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Discussion
Effect of scaffolding on group performance in the online cooperative group
Results of the study indicate that there were no statistically significant differences
between groups with different scaffolding techniques and their performance on the group
essay score. The finding of no differences between types of scaffolds and performance is
consistent with some other studies, which reported that using distributed resources had no
effect on performance outcome (Komis et al., 2003; Fidas et al., 2005). For example, in a
laboratory study to investigate the effect of resource heterogeneity on real-time
computer-supported collaborative problem solving among high school students, Komis
and colleagues (2003) found that the group with heterogeneous resources produced
solutions of similar quality to the group with homogenous learning material.
Similarly, prior studies reported no significant effects of a feedback scaffold in
knowledge acquisition (Zumbach et at., 2002). For example, Zumbach and colleagues
(2002) conducted a laboratory study on the provision of visual automated feedback based
on groups‟ participation during two hours of using a web-based shared workspace among
dyads. The finding showed no significant effect of the treatment on the subjects‟
knowledge acquisition compared to the control group. Additionally, Zumbach and
Reimann (2003) examined two types of feedback-mechanisms (interaction behavior
feedback vs. problem-solving processes feedback). Their study indicated that groups that
received feedback about problem-solving had better problem solutions than groups with
interaction feedback.
A possible explanation for the fact that scaffolds had no effect on the group essay
may be due to the fact that the feedback provided by the instructor was on the interaction
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behavior rather than focusing on the problem solution. It appears that the type of
messages conveyed in the feedback plays an important role in the desired outcomes and
stimulate different outcomes. Not all types of feedback will produce a positive effect on
the performance outcome. Even when the instructor‟s feedback also pointed out to groups
to pay attention to planning strategies and revising essays, which has been shown to be
correlated to essay quality in prior research (Campbell, Smith, & Brooker, 1998;
Freestone, 2009), we did not know if the groups followed the feedback or how well it was
acted upon (Higgins, Hartley, & Skelton, 2002; Freestone, 2009), or what kind of
revision strategies groups adopted. A body of research suggested that the way students
revise the essay is important to the quality of the essay (Campbell et al., 1998). The
findings of Hayes (1996) and Hayes, Flower, Schriver, Stratman and Carey (1987)
showed that inexperienced university students focused revision activities on problems at
or below the sentence level (mechanics) while experienced writers also attended to global
problems (restructuring ideas).
Additionally, other individual differences of participants, such as writing skills
(Powers, Fowles, & Welsh, 2001; Huddletson, 1954), argumentative skills (Ferretti,
Lewis, & Andrews-Weckerly, 2009), and disciplinary variation (North, 2005), may
mediate the effects of scaffolding on the essay score. As evidence in the study of Ferretti
and colleagues (2009), the structure of students‟ argumentative strategies was highly
predictive of essay quality.
A comparative study by North (2005) suggested that disciplinary variation has an
effect on students writing; students with soft science backgrounds produced better quality
essays than hard science backgrounds. They explained that prior experience in academic
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writing in soft disciplines (e.g. social science, arts) tend to emphasize critical thinking,
oral and written expression, and analysis and synthesis of course content, while hard
disciplines tend to emphasize skills in dealing with facts and figures, with little writing
required beyond the exposition of experimental results. Therefore, naturally students with
soft science backgrounds tend to have better communication skills and consider different
aspect of the issues that are important elements in argumentative essays. Considering
participants in the current study were teachers and in the field of education, they were
more likely to already be competent in writing, and scaffolding for group performance on
a writing task may not have much impact on writing performance. Hence, by using only
the essay as the criterion to measure performance outcome it may be hard to distinguish
the effect of scaffolding on the group performance.

Effect of scaffolding on online experiences in the online collaborative group
Findings indicated that none of the scaffolds provided to the online collaborative
groups had significant effects on students‟ online experiences either in satisfaction
towards solution and process outcomes or social ability. The results contradicted prior
studies in which groups receiving management-based scaffolding (feedback related to
members‟ participation) as feedback while working in groups had better attitudes towards
the group climate (Zumbach et al., 2003; Zumbach et al., 2006). An explanation for this
discrepancy may be found in previous research and literature indicating that the impact of
scaffolding varies by individual learners. As Kollar, Fischer, and Hesse (2006) argued in
their review of empirical studies of providing scaffolding to support self-regulation,
learners with different characteristics do not benefit equally from the scaffolds. This is
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further illustrated by a phenomenological study that showed that while learners with a
solitary learning style were willing to engage in collaboration and valued the multiple
perspectives provided by online discussion with peers, they still preferred individual
accomplishment and independent learning activities and disliked being forced into
interdependent learning (Ke & Carr-Chellman, 2006). Their findings are congruent with
Liu‟s (2008) study that whilst some students enjoyed interacting with other students,
other preferred to study independently and keep interaction to a minimum. Along the
same line, Sonnenwald and Li (2003) conducted a study on the effect of collaborative
computer-mediated delivery systems on social interaction preferences (cooperative,
competitive, or individualistic). In their study, dyads collaboratively worked to conduct
science labs using the nanoManipulator remotely. The results suggested that students
with stronger individualistic learning style preference, and students working with another
student with a strong individualistic learning style preference, reported more negative
perceptions when observing and learning about the system from his or her partner when
collaborating remotely. Also, Stahl et al. (2006) and Nesbit et al. (2006) documented
different instructional needs for learners with different characteristics specifically
epistemological beliefs and motivation. Hence, it is possible that the impact of scaffolds
on social interaction preference and motivation, differences in social experiences may not
be apparent if these key individual differences are not observed or controlled.
Even without differences in the online experiences, participants in all groups
reported relatively high satisfaction and social ability scores indicating that participants
generally had positive experience from participating in collaborative task. The positive
online experiences across the experimental group could be explained by prior studies in
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users‟ experience with the use of technologies on affective outcomes. Research suggests
that learners with more prior experience and training with computer-related activities
(e.g. computer skills, internet technology, and prior experience with online courses) felt
more satisfied and comfortable with their experience in an online environment (Bocchi,
Eastman, & Swift, 2004; Tallent-Runnels, Thomas, Lan, & Cooper ,2006; Wilson, 2007).
Based on the demographic survey, participants in this study had abundant online
experiences with learning management systems. They had taken courses in an online
format prior to taking this course (50% took at least 3-4 online courses and 75% took 5-6
online courses prior to this course) and they were confident that they would be successful
in the online mode of learning and collaboration. In essence, when learners have more
computer related experience, then they perceive online experiences to be more positive
(Arbaugh & Duray, 2002; Hong, 2002; Arbaugh & Hornik, 2006). This may explain why
participants in all groups had positive satisfaction and social ability from participating in
the collaborative task.

Effect of scaffolding on Interaction behavior in the online collaborative group
Level of interaction
The interaction behavior during the collaboration processes was classified into
level of interaction and interaction types. The level of interaction was measured by the
average frequency of posting, average posting length, and average number of viewed
postings. The findings fail to support the hypothesis and indicate no significant
differences among the four scaffolding groups on all levels of interaction. The findings
show scaffolding had no effect on the frequency of participation. The treatments did not
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stimulate students to engage in extra participation. This may be due to the nature of
online learners who typically are adults with full-time employment (Bocchi et al., 2004)
and have significant family commitments and roles in the community (Tallent-Runnels et
al, 2006). As students had commitments in their professional work and domestic lives
that influenced the time and energy they could exert into collaboration (Őstlund, 2008a,
2008b). Therefore, they appear to uniformly participate in order to complete the task
across all groups without interaction beyond the task requirement. Secondly, differences
in time zone and locations of team members may make it less likely for online learners to
“go overboard” in terms of frequency of participation. Each group tended to have few
short exchanges that reflect turn-taking in face-to-face conversation; rather each
exchange tended to be long and covered many different issues related to the task. They
tried to get many points across for each communication because getting a hold of another
team member could sometimes be difficult.
Regarding the frequencies of viewed posting, groups tend to check postings
frequently when they attempted to get a hold of team members. Therefore, participants
checked their group discussion boards more often during the first few days of the
collaborative task or when they expected to hear back from their members. After they had
reached a consensus on a group‟s stand on the debate issue, the average viewed posting
per each post declined. This may be due to the fact that they had agreed upon the issue
and had formulated a game plan. Therefore, they spent more time working on
individually delegated tasks rather than interacting with other members once groups
started working on the essay. During the essay writing process, students mainly contacted
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their group members to get feedbacks on the written essay draft and to finalize the final
essay before submission.

Interaction Types
Participants‟ interaction types in this study were analyzed using the categorization
of collaborative learning skills coding scheme by Soller (2001). This coding scheme aims
to study the interaction aspect focusing on collaboration skills revealed during the
collaborative task. Every skill is represented by its‟ subskills. Subskills are the specific
characteristics that represent each skill. A general overview of the Conversation skill
encourages learners to progress through the task as they accept each other‟s reply and
listen to their peers talking. The Active Learning skill expresses the idea of encouraging
others to speak, ask questions, and provide explanation. The Creative Conflict skill
indicates constructing arguments, explanations, and justifications.
The results showed no significant statistical differences in all three categories of
collaboration learning skills. However, descriptive statistics indicate that the participants
in all treatment groups engaged in conversations that included the Conversation skill
(M=34.71-44.86) and the Active Learning skill (M=27.17-38.11) but less so the Creative
Conflict skill (M=6.00-7.33).
Further examination of the breakdown of each collaborative learning skill
category (see Table 31) (e.g. Conversation) into its corresponding subskills (e.g. Task,
Maintenance, Acknowledgement) informs us that collectively the Maintenance subskill
was dominantly used as the Conversation skill as a way to encourage other members to
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progress through the task; whilst the Inform subskill was dominantly used as the Active
Learning skill to direct or advance the conversation by providing information, expressing
their ideas, or providing explanations and justifications. This implies that when the online
groups were working on the collaborative task in this study, the group members generally
approached the task by sharing and communicating information, ideas, experiences, and
view points to other members as well as offering explanation, examples, and justification
of their viewpoints but demanding fewer requests of their peers. This finding is similar to
Kanniah and Krish‟s study (2010) on collaborative learning skills used in the weblog that
learners generally preferred providing information as they actively exchange ideas in
asynchronous settings. Fewer requests to their peers may be due to the fact that the
participants were generally aware of the subject matter, and when they made a request
they often requested further explanation to enrich the discussion.
A primary dialog representing the Maintenance subskill in the Conversation skill
implies that participants value group cohesion and peer involvement. They generally used
positive tones to get other members to get involved, suggest actions, and move the task
forward. Participants usually made sure that other group members were on the same page
before moving to other tasks. This is supported by the literature that effective
collaborative groups maintain a positive group climate and use the social factor to elicit
extended thinking (Kreijns, Krischner, & Jochems, 2002).
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Table 31
A Percentage of Subskills of Three Interaction Types
Conversation

Experiment
Group

Task

Active Learning

Maintena
nce

Acknowled
gement

Request

Inform

Motivate

Creative
Conflict
Argue

Mediate

Total

1
(Distributed
learning
resources
group)

8.75

29.24

7.26

4.09

37.81

3.53

9.31

0

100

2

8.55

34.10

5.49

5.24

34.86

3.70

8.05

0

100

7.86

39.49

8.70

4.04

28.03

2.55

9.34

0

100

8.95

37.49

5.64

5.14

32.67

3.15

6.97

0

100

(Instructor‟s
feedback
group)
3
(Combined
scaffold
group)
4
(Control
group)

Finally, the Creative Conflict skill, which is composed of the Mediate and Argue
subskills, shows no use of the Mediate subskill because most groups had two members.
In addition, if groups had questions or wanted clarifications on the task from the
instructor, they posted questions in the Coffee Shop discussion area. Therefore, the
Mediate subskill did not appear in the analysis of the discussion logs. Having few
instances of the Argue subskill may be due to having students in the group who possessed
a common knowledge base. Participants in the current study were professional teachers
and they were familiar with internet monitoring in schools. Moreover, they experienced
the employee perspective firsthand in their work daily. Therefore, less Argue subskill in
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the conversation dialogue may explained by the familiarity of domain knowledge of the
participants who were likely to share similar positions on the issue. As suggested by
Őstlund (2008b) having a common knowledge base could also have an impeding effect
on the discussion because the participants may have had the same opinions, so they tend
to agree on the issue and focus more on providing information supporting their arguments
and viewpoints. Although incidences of Creative Conflict were low in number, they seem
to be important as the controversies were followed by extensive explanation, elaboration
and justification. This usually built an active interaction as the participants worked
together to come to a consensus on the group essay.
In summary, all treatments conditions elicited collaborative skills. As suggested
by the study of Soller (2001), conversations of effective groups include a balance of
different conversational acts, particularly an abundance of questioning, explaining, and
motivation, whereas ineffective groups tend to show an imbalance of conversation acts,
with an abundance of acknowledgement. Based on the types of conversational acts that
group members used, it informs us that online groups in the current study possessed
collaborative skills that lead to effective group learning and quality interaction. In
addition, it is also interesting to observe that participants in this study generally had high
scores in social ability and perceived satisfaction. This alignment between quality of
interaction and social experiences seems to reaffirm the association of collaborative
learning skills and affective outcomes suggested by many researchers (e.g. Johnson et al.,
1989; Soller et al., 2005). Therefore, we may conclude that the collaborative skills
possessed by team members led to quality interactions which in turn stimulated positive
social experiences of online learners.
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A possible explanation for the lack of differences in the interaction behavior of
four treatment groups may be due to the nature of the task, which provides space for
questions, negotiations, explanations and arguments. Therefore, the tasks and context
itself can stimulate questioning, explaining, and demanding collaborative activities
(Järvelä et al., 2004) without much need of scaffolding. Additionally, the design of the
task and assessment created positive independence that individual depended on peer‟s
contribution and the grade was dependent on the group performance rather than the
individual performance (Brewer & Klein, 2006).

Relation of social ability to satisfaction and interaction to performance
The results of the present study indicate that there is a relationship between
perceived social ability and satisfaction. This result is consistent with prior research that
social ability influences and is a predictor of students‟ perceived satisfaction (Laffey et
al., 2006; Lin et al, 2008). Supporting the same line, Gunawardena and Zittle (1997) and
Gunawardena and Duphorn (2000) found that social presence, the social climate
perceived by students and created by using computer-mediated communication, is a good
predictor of and correlate with learner satisfaction.
However, quantity and quality of interaction have no relationship to the
performance outcome. Finding no relationship between the group performance and the
interaction level comes as no surprise and is similar to a prior study (Roberts, 2007),
which also indicated that the amount of interaction has no relationship with actual
performance, and quantity of interaction is not a good indicator for students‟ actual
learning or the quality of work that groups produced. However, it was expected that there
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would be a relationship between certain categories of collaboration skills and group
performance. The results from the current study shows that interaction types were not
associated with the group performance.
As previously discussed, other variables such as individual differences may play a
more determinative role in the performance outcome than the interaction behavior in the
context of this study. Clearly, the relationship between group performance and interaction
behavior should be investigated further, using studies similar to the present one but also
accounting for other individual differences (e.g. writing skills, argumentation skills).
Plainly, more research is needed to verify this relationship.

Limitations of the Study
Several limitations of this study need to be acknowledged. One limitation of this
study is the small sample size. There were only 60 students participating in the study.
Such a small sample size lacks power to identify statistically significant results,
particularly when examining differences in groups and investigating causal relationships
among variables. Therefore, a substantially larger sample size is recommended.
Second, this study is a field experiment carried out in a real setting. Unlike
laboratory settings in which a researcher can have more control over treatments, a
researcher cannot have control over actual students‟ behaviors and situations. For
example, students might participate in the last few days to complete the task, some
students did not follow the experimental protocol, some students used other tools to
communicate with one another, some students dropped out during the course, or some
students were on the road and could not have internet access to participate in the
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collaboration. With these uncontrollable circumstances, the internal validity of field
experiments is likely to be lower than that of the laboratory experiments. However, the
field experiments have higher external validity and offer the potential is for a higher
likelihood of generalizability (Pedhazur & Pedhazur Schimelkin, 1991). Since the study
was implemented in a real learning context, which accounted for actual complexity of
online learners and online learning context, the potential for generalization of the result to
other courses could be justified.
Third, there are different units of analysis, individual and group, involved in the
current study. This reduces the potential to investigate the effects of different variables on
the measured outcomes, such as the influence of the interaction level (group) and social
experiences (individual). With a larger sample size, using statistical methods that account
for two different measurement units without reducing the robustness of the analysis is
also possible.
Fourth, some individual differences, such as attitude towards collaboration,
writing skills, and argumentation skill, were not captured in the study. These variables
might affect group interaction behavior and group performance.
Fifth, the study was conducted in a summer class and the experimental weeks
included a national holiday (Fourth of July). It was evident in the discussion logs that
some groups planned to complete the assigned task as soon as possible because of their
prior travel arrangements. This might affect the accuracy of interaction behavior. Future
research might consider conducting the collaborative tasks during the regular semesters
during which students may have fewer conflicts.
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With these limitations, the results from this study should be interpreted with
caution.

Implications for Researchers and Educators
Several implications could be drawn from this study. First, the study was
conducted in a field setting whereas prior studies on collaboration scaffolding in
computer-mediated learning environments were conducted in laboratory settings (e.g.
Komis et al., 2003; Fidas et al., 2005; Zumbach et at., 2002). The current study carried
out in a field setting could help researchers and educators better understand the
difficulties as well as benefits that students might encounter in real online classroom
when implementing such instructional supports.
Second, in contrast to prior studies, which utilized computers to deliver automated
feedback to students, the feedback was delivered to students by the instructor in the
current study. This implementation helps inform educators on the feasibility of translating
the same feedback originally delivered by complex machines to more simple and
practical approach in online learning environments.
Third, literature suggests that learning is a social practice where learning gains
come from both cognitive and affective connections. Prior research in collaborative
scaffolding focused on cognitive outcomes and investigated the satisfaction and attitude
of affective dimension in group collaboration; this study adopted a systematic approach
and was extended to investigate academic outcome, interaction, satisfaction, and social
ability from participating in a collaboration task. Examination of multiple outcomes has
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the potential to inform researchers of the effects on the scaffolding in a more
comprehensive and coherent picture within a learning enterprise.
Fourth, the literature suggests that collaboration scaffolds have the potential to
enhance social experiences and enhance interaction processes. However, the amount of
scaffolding and the condition in which the scaffolding are undertaken may influence the
value of scaffolds for online students. As evidenced in current study, when participants
received two scaffolds together the effects of each scaffold was diminished.
Finally, the findings show that the online learners in the current study were
generally capable of collaboration in group work. However, even for these students to get
them to engage in deeper conversation that reflects a higher level of learning,
instructional activities and pedagogical supports need to be carefully designed. Therefore,
online activities should include tasks or supports that will stimulate discussion that elicits
knowledge argumentation. Equally important, the course instructor should also consider
students‟ life situation and individual preferred learning styles when designing the
collaborative activities because if the students do not have the skills, motivation, or time,
collaboration could be affected. Consequently, there are a number of challenges and
factors to take into consideration when planning instructional activities for collaborative
learning in fully online courses, in which busy, adult, distance-education students
perceive that collaboration and interaction will add more in terms of learning than they
lose in time and flexibility.
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Recommendations for Future Studies
Based on the findings and limitations of the current study, the following
recommendations for future research are provided. First, a similar research experiment
with a larger sample size and that utilizes one unit of analysis should be conducted.
Second, even though some individual attributes were captured in the study, other
dimensions of individual differences, such as writing ability, social interaction
preferences, motivation, and self-regulation, should be examined using standardized
instruments. With this information, we can investigate whether the scaffolds are affected
by individual differences and lead to more precise interpretation of the result.
Third, this study relied on one essay as a measure of the group performance,
which may not provide accurate assessment of the group performance. It is also
worthwhile to investigate using multiple assessments.
Fourth, this study used frequencies derived from a coding scheme of collaborative
learning skill to measure quality of interaction behavior during the group process.
However, frequencies do not inform us about whether group members possess or utilize
collaborative learning skills equally, and what are relationships and flows of the
interaction process. Inclusion of other interaction analyses, such as social network
analysis, may give us a more comprehensive picture of how interaction patterns are
formed in online collaboration groups.
Fifth, the study only examined evidence from the collaboration. However, we do
not know how online students feel when participating in online collaboration and how the
scaffold benefits or hinders their task accomplishment, social experiences, and group
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processes. Interview data could provide more in-depth information from the learners‟
perspective regarding the effects of and interaction with scaffolds.

Conclusions
This chapter summarizes and discusses the independent effects of different
scaffolds on measured outcomes and mediation effects among scaffolds and outcome
variables of online collaborative learning. The results indicated no significant effects of
scaffolds on the group performance, perceived satisfaction, social ability, interaction
level, and interaction types. In addition, mediation cannot be established among
interested variables. However, students‟ social ability is related to perceived satisfaction.
This chapter also covered a discussion and implementation of the results.
Implications were drawn cautiously based on the findings. Limitations, such as small
sample size in each cell, unequal cell sizes, adopting two units of analysis, administering
the treatment during the holiday week, not accounting for individual differences in
analyses were also addressed in the chapter. While the results of this study do not show
statistically significant impacts of scaffolding options, future research is suggested to
overcome the limitations encountered, such as increasing sample size in each cell,
capturing individual differences, and adopting other analysis methods.
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APPENDIXES
Appendix A: Reading A (Case Information From The Employer Point of View)
Snooping is a hot topic because of deep-rooted feelings on both sides. Those in favor are
usually groups or individuals such as employers. They feel that by monitoring data and
other "office related" actions, they can better protect themselves from such things as
sexual harassment suits and corporate espionage. A major factor is potential legal liability
faced by employers when workers are exposed to offensive or graphic material on
colleagues' computer screens, which could create a hostile work environment. In
addition, companies are concerned about productivity drains caused by non-business uses
of time and equipment, and also about proprietary information being leaked to
competitors.
Washington, Dec. 7 - In today‟s workplace, high tech or not, nearly every move a worker
makes while on the job is subject to some kind of snooping. E-mail and web access at
work, coupled with tougher sexual harassment and liability laws, have given rise to a
corporate appetite for unblinking surveillance technologies. Even covert videotaping is
taking place in some workspaces, including restrooms. Is it legal? Yes, but experts
favoring employer and employee alike say that doesn‟t make it prudent.
Miniature camera and off-the-shelf internet snooping software, driven by artificial
intelligence, make it easy for employers of all sizes to pry into the workplace activities
and gobble up suspect e-mail.
And the use of such workplace monitoring techniques is on the increase. Nearly 75
percent of all American companies now use some form of surveillance to spy on
employees, according to a recent report by the American Management Association,
doubling the number of firms that admitted to such activities.
But such practices are hardly new. Milton Hershey, the milk chocolate magnate, is known
for having skulked around the company town of Hershey, Pennsylvania, taking notes on
whether his employees kept their lawns cut. And he hired private investigators to find out
who was tossing trash into Hershey Park, the company‟s theme park. Henry Ford created
a “sociological department” staffed with 150 people to keep track of employee hygiene
habits. And a decade ago, the Office of Technology Assessment, a now defunct federal
agency, issued a report saying that workplace monitoring is “nothing new.”
A WEB OF INTRIGUE
In today‟s fast paced workplace, employees are getting into the office earlier and leaving
later. Taking a call from the school about your kids or making a doctor‟s appointment
means you have to do so on company time. Such situations put workers in a jam.
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The situation creates a legitimate hurdle for employers, too. Last year Forrester Research
estimated that 17 percent of online holiday shoppers did so while at work.
“If you couple the 55 million online consumers expected this holiday season with the fact
that 42 million Americans have internet access at work, it‟s not hard to imagine a good
number of those Net connected employees will be doing some holiday shopping on
company time,” said Kevin Blakeman, president of U.S. Operations for SurfControl, a
company that makes internet snooping software for employers.
Blakeman‟s company encourages employers to set up an “acceptable use policy” that
allows them to shop during the workday, either at lunch or after hours.
“Balance is the key,” says Scott Rechtschaffen, vice president of training for
Employment Law Learning Technologies. “As a lawyer I advise employers to create a
policy that reasonably protects the employer‟s needs and the employee‟s needs,” he says.
“And such a policy is imminently doable.”
There are certain employers that take the position that “we are going to be very
restrictive,” Rechtschaffen said. Most, he said, “take a balanced approached that will
allow reasonable personal use, but that reasonable personal use cannot interfere with an
employee‟s productivity, quality or quantity of work and your duty to the company.”
WHOSE RIGHTS?
Businesses are at risk if they don‟t develop some kind of policy for monitoring electronic
communications, says Tom Patterson, managing director for E-commerce transactions at
KPMG Consulting. “If you don‟t do it and an employee goes out and writes hate mail or
something with your company name at the end of that, I think it could definitely be
argued that the company didn‟t do its job in monitoring what was going on,” he says.
However, Patterson adds, “we‟re probably several years away from a specific federal law
that would mandate that monitoring happen. I think now you‟re in the gray area which no
company likes to be in.”
And in that gray area, perhaps companies are overcompensating, monitoring more than
they should to protect themselves.
“Because employers cannot be sure in advance what sort of e-mail or Web browsing a
particular employee might find offensive, they have an incentive to monitor far more
internet activity than the law actually forbids,” law professor Jeffrey Rosen wrote in The
New York Times this year.

131

Appendix B: Reading B (Case Information From The Employee Point of View)
Washington, Dec. 7 - In today‟s workplace, high tech or not, nearly every move a worker
makes while on the job is subject to some kind of snooping. E-mail and web access at
work, coupled with tougher sexual harassment and liability laws, have given rise to a
corporate appetite for unblinking surveillance technologies. Even covert videotaping is
taking place in some workspaces, including restrooms. Is it legal? Yes, but experts
favoring employer and employee alike say that doesn‟t make it prudent.
Miniature cameras and off-the-shelf Internet snooping software, driven by artificial
intelligence, make it easy for employers of all sizes to pry into the workplace activities
and gobble up suspect e-mail.
And the use of such workplace monitoring techniques is on the increase. Nearly 75
percent of all American companies now use some form of surveillance to spy on
employees, according to a recent report by the American Management Association,
doubling the number of firms that admitted to such activities.
But such practices are hardly new. Milton Hershey, the milk chocolate magnate, is known
for having skulked around the company town of Hershey, Pennsylvania, taking notes on
whether his employees kept their lawns cut. And he hired private investigators to find out
who was tossing trash into Hershey Park, the company‟s theme park. Henry Ford created
a “sociological department” staffed with 150 people to keep track of employee hygiene
habits. And a decade ago, the Office of Technology Assessment, a now defunct federal
agency, issued a report saying that workplace monitoring is “nothing new.”
A WEB OF INTRIGUE
In today‟s fast paced workplace, employees are getting into the office earlier and leaving
later. Taking a call from the school about your kids or making a doctor‟s appointment
means you have to do so on company time. Such situations put workers in a jam.
“The employer has to understand that workers must be able to call the doctor and make
an appointment,” said Laura Hartman, Grainger Chair of Business Ethics at the
University of Wisconsin in a speech earlier this year. “Workers need to be able to
conduct involuntary personal matters at the office.”
Businesses are at risk if they don‟t develop some kind of policy for monitoring electronic
communications, says Tom Patterson, managing director for E-commerce transactions at
KPMG Consulting. “If you don‟t do it and an employee goes out and writes hate mail or
something with your company name at the end of that, I think it could definitely be
argued that the company didn‟t do its job in monitoring what was going on,” he says.
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However, Patterson adds, “we‟re probably several years away from a specific federal law
that would mandate that monitoring happen. I think now you‟re in the gray area which no
company likes to be in.”
And in that gray area, perhaps companies are overcompensating, monitoring more than
they should to protect themselves.
There also is a kind of unintended collateral damage that happens when workers are
scrutinized at every keystroke.
At “precisely the moment many citizens are afraid to use e-mail because of concerns
about privacy,” such monitoring is likely to increase the anxiety of workers, Rosen told a
Congressional panel during testimony on the FBI‟s own e-mail snooping program,
Carnivore.
“Several surveys of the health effects of monitoring in the workplace have suggested that
electronically monitored workers experience higher levels of depression, tension and
anxiety, and lower levels of productivity, than those who are not monitored,” Rosen told
Congress. “It makes intuitive sense that people behave differently when they fear that
their conversations may be monitored.”
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Appendix C: Reading C (Case Information From Both Side of Story)
Washington, Dec. 7 - In today‟s workplace, high tech or not, nearly every move a worker
makes while on the job is subject to some kind of snooping. E-mail and web access at
work, coupled with tougher sexual harassment and liability laws, have given rise to a
corporate appetite for unblinking surveillance technologies. Even covert videotaping is
taking place in some workspaces, including restrooms. Is it legal? Yes, but experts
favoring employer and employee alike say that doesn‟t make it prudent.
Miniature cameras and off-the-shelf Internet snooping software, driven by artificial
intelligence, make it easy for employers of all sizes to pry into the workplace activities
and gobble up suspect e-mail.
And the use of such workplace monitoring techniques is on the increase. Nearly 75
percent of all American companies now use some form of surveillance to spy on
employees, according to a recent report by the American Management Association,
doubling the number of firms that admitted to such activities.
But such practices are hardly new. Milton Hershey, the milk chocolate magnate, is known
for having skulked around the company town of Hershey, Pennsylvania, taking notes on
whether his employees kept their lawns cut. And he hired private investigators to find out
who was tossing trash into Hershey Park, the company‟s theme park. Henry Ford created
a “sociological department” staffed with 150 people to keep track of employee hygiene
habits. And a decade ago, the Office of Technology Assessment, a now defunct federal
agency, issued a report saying that workplace monitoring is “nothing new.”
A WEB OF INTRIGUE
In today‟s fast paced workplace, employees are getting into the office earlier and leaving
later. Taking a call from the school about your kids or making a doctor‟s appointment
means you have to do so on company time. Such situations put workers in a jam.
“The employer has to understand that workers must be able to call the doctor and make
an appointment,” said Laura Hartman, Grainger Chair of Business Ethics at the
University of Wisconsin in a speech earlier this year. “Workers need to be able to
conduct involuntary personal matters at the office.”
The situation creates a legitimate hurdle for employers, too. Last year Forrester Research
estimated that 17 percent of online holiday shoppers did so while at work.
“If you couple the 55 million online consumers expected this holiday season with the fact
that 42 million Americans have Internet access at work, it‟s not hard to imagine a good
number of those Net connected employees will be doing some holiday shopping on
company time,” said Kevin Blakeman, president of U.S. Operations for SurfControl, a
company that makes Internet snooping software for employers.
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Blakeman‟s company encourages employers to set up an “acceptable use policy” that
allows them to shop during the workday, either at lunch or after hours.
“Balance is the key,” says Scott Rechtschaffen, vice president of training for
Employment Law Learning Technologies. “As a lawyer I advise employers to create a
policy that reasonably protects the employer‟s needs and the employee‟s needs,” he says.
“And such a policy is imminently doable.”
There are certain employers that take the position that “we are going to be very
restrictive,” Rechtschaffen said. Most, he said, “take a balanced approached that will
allow reasonable personal use, but that reasonable personal use cannot interfere with an
employee‟s productivity, quality or quantity of work and your duty to the company.”
WHOSE RIGHTS?
Businesses are at risk if they don‟t develop some kind of policy for monitoring electronic
communications, says Tom Patterson, managing director for E-commerce transactions at
KPMG Consulting. “If you don‟t do it and an employee goes out and writes hate mail or
something with your company name at the end of that, I think it could definitely be
argued that the company didn‟t do its job in monitoring what was going on,” he says.
However, Patterson adds, “we‟re probably several years away from a specific federal law
that would mandate that monitoring happen. I think now you‟re in the gray area which no
company likes to be in.”
And in that gray area, perhaps companies are overcompensating, monitoring more than
they should to protect themselves.
“Because employers cannot be sure in advance what sort of e-mail or Web browsing a
particular employee might find offensive, they have an incentive to monitor far more
Internet activity than the law actually forbids,” law professor Jeffrey Rosen wrote in The
New York Times this year.
There also is a kind of unintended collateral damage that happens when workers are
scrutinized at every keystroke.
At “precisely the moment many citizens are afraid to use e-mail because of concerns
about privacy,” such monitoring is likely to increase the anxiety of workers, Rosen told a
Congressional panel during testimony on the FBI‟s own e-mail snooping program,
Carnivore.
“Several surveys of the health effects of monitoring in the workplace have suggested that
electronically monitored workers experience higher levels of depression, tension and
anxiety, and lower levels of productivity, than those who are not monitored,” Rosen told
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Congress. “It makes intuitive sense that people behave differently when they fear that
their conversations may be monitored.”
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Appendix D: The Informed Consent Form
College of Education
School of Information Science and Learning
Technologies
University of Missouri-Columbia
Piyanan “Tak” Nuankhieo

111 London Hall
University of Missouri
Phone: (573) 356-1944
Email: pn3kf@mizzou.edu

Dear Students,
This letter is to request your permission to allow me access to your work during Week 34 in your Summer 2009 SISLT: Technology to Enhance Learning course for my
dissertation research. You do NOT need to do extra work except for two short surveys.
Upon your consent to the study, information from the group essay, online postings, and
responses to surveys will be used to explore ways to better implement online instruction
and gain knowledge about online learners‟ experiences in collaborative work.
Your participation is completely voluntary, and you may withdraw from the study at any
time. All records and information collected in this study are completely confidential.
Name, student ID, and any data that can identify the participants will NOT be revealed.
The information regarding the participants will be anonymous and will ONLY be
accessed by the investigators for subsequent transcription and analyses. Results of this
research will be presented and published in aggregate form with no personal identifiers.
In any reporting of the data all individuals will be anonymous, so there is no risk of your
participation in this study becoming publicly known. We do not foresee any risks or
discomforts beyond those you normally experience in the course that might occur as a
result of your consent to the study. There will be no reporting of the data before the end
of the semester and your participation will NOT affect your grade in this class.
Upon completion and receive of the survey by the required date, your name will be added
to a pool of participants for a drawing of two gift certificates with the value of $50 each.
Two participants will be selected for the $50 financial incentive.
Please feel free to contact me, Piyanan “Tak” Nuankhieo, with any questions about the
study and/or your participation. For additional information regarding human participation
in research, please contact the University of Missouri Campus Institutional Board at
(573) 882-9585 .
To give your consent, you must be 18 years of age or older. By providing your full name,
pawprint, and e-mail address (all fields are required) and submitting the agreement
below, you will provide consent to participate in this study.
Full Name: __________________
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Pawprint: ______________________
Email: __________________
Thank You,
Piyanan “Tak” Nuankhieo
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Appendix E: Demographic Survey
Instruction: In this survey, you will find questions about yourself and your experiences
in online learning environment. Please answer each item as honestly as possible. It should
take approximately 3-5 minutes to complete this questionnaire.
1. Gender:
__ Male __ Female
2. Age:
__ Under 20
__Over 55

__ 20-25

__ 26-35

3. Current academic status:
__ Undergraduate __ Master

__ 36-45

__46-55

__ PhD

4. What level of experience do you have with collaboration?
__ No experience __ Some experience __ A lot of experience
5. What level of experience do you have with online collaboration?
__ No experience
__ Some experience __ A lot of experience
6.

How many online courses have you taken prior this semester?
For this survey, ONLINE courses refer to those that are delivered fully online via course
management systems such as Blackboard or Sakai. Please note!! If the course has a regularlyscheduled face-to-face class meetings (and uses online activities to supplement face-to-face
activities) it is NOT considered to be a fully online course.

__ None
than 8

__ 1-2

__ 3-4

__ 5-6

__ 7-8

__ More

7. How confident are you that you can succeed in fully online learning?
__ Not at all
__ Somewhat confident
__ Confident __Very
confident
8. How comfortable are you with our course‟s fully online learning environment?
__ Not at all
__ Somewhat comfortable __ comfortable
__Very
comfortable
9. How confident are you that you will succeed in this course?
__ Not at all
__ Somewhat confident
__ Confident __Very
confident
10. How confident are you that you can succeed in fully online collaborative
activities?
__ Not at all
__ Somewhat confident
__ Confident __Very
confident
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11. How many courses have you taken with this instructor (not including this course)?
__ None
__ 1- 2
__ 3- 4
__ More than 4
12. What course management system do you have experience with? (Please check all
that apply.)
__ Blackboard
__Sakai
__ WebCT
__Angel
__ Moodles
__ Other (please specify)
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Appendix F: The Collaborative Learning Conversation Skill Taxonomy by Soller
(2001)
Skill
Conversation

Subskill
Task

Maintenance

Acknowledge

Attribute

Sentence Opener

Coordinate Group Process

“OK. Let‟s move on”, “Are
you ready?”
“Let me show you”
“To summarize”
“Goodbye”
“Excuse me”
“Would you please”
“Right?”, “Is this ok?”
“I see what you‟re saying”
“Sorry”
“Thank you”
“OK”, “Yes”
“No”

Request Focus Change
Summarize Information
End Participation
Request Attention
Suggest Action
Request Confirmation
Listening
Apologize
Appreciation
Accept/Confirm
Reject

Active
Learning
Request

Inform

Motivate

Justify
Assert
Encourage
Reinforce

“Do you know?”
“Can you tell me more”
“Can you explain
why/how”
“Why do you think that”
“Do you think”
“Please show me”
“In other words”
“I think we should”
“I Think”
“To elaborate”, “Also”
“Let me explain it this
way”
“To justify”
“I‟m reasonably sure”
“Very good”, “Good point”
“That‟s right”

Conciliate
Agree
Disagree
Offer Alternative
Infer
Suppose
Propose Exception
Doubt
Teacher Mediation

“Both are right in that”
“I agree because”
“I disagree because”
“Alternatively”
“Therefore”, “So”
“If … then”
“But”
“I‟m not so sure”
“Let‟s ask the teacher”

Information
Elaboration
Clarification
Justification
Opinion
Illustration
Rephrase
Lead
Suggest
Elaborate
Explain/clarify

Creative
Conflict
Argue

Mediate
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Appendix G: Essay Scoring Guide (15 points)
Quality standard
Thesis/position
statement

Supporting
arguments

Counter
arguments

Organization

Persuasiveness

3
A thesis
statement clearly
defines your
position on the
issue.
You present
solid arguments
in support of
your position
with several
relevant
supporting facts,
statistics and/or
examples.
You have
presented, and
refuted,
arguments
counter to your
position with
several relevant
supporting facts,
statistics and/or
examples.
All arguments
are clearly tied
to an idea (your
position) and
organized in a
tight, logical
fashion.
You are very
persuasive; your
word choice and
arguments are
very effective.

Score
2
1
A position
Your position
statement
statement is
adequately
somewhat stated
defines your
but it does not
position on the
clearly identify
issue.
your position.
Your arguments Every major
are adequately
point is
supported with
supported with
relevant facts,
facts, statistics
statistics and/or
and/or examples,
examples.
but the relevance
of some is
questionable.

0
No statement
states your
position on the
issue.

Every point is
not supported.

Your counter
arguments are
adequately
supported with
relevant facts,
statistics and/or
examples.

Every major
point is
supported with
facts, statistics
and/or examples,
but the relevance
of some is
questionable.

Every point is
not supported.

Most arguments
are clearly tied
to an idea (your
position) and
organized in a
tight, logical
fashion.

All arguments
are clearly tied to
an idea (your
position) but the
organization is
sometimes not
clear or logical.

Arguments are
not clearly tied
to an idea (your
position).

Some valid
points, but
argument is not
as persuasive as
it could be.

Arguments are
only mildly
persuasive.

Arguments are
not persuasive.
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Appendix H: Learning Experience Survey
Instruction: In this survey, you will find a number of statements asking you about your
learning experience during the group project during week 3 and 4. Read each statement
and indicate how you think or feel about the group project. There are no right or wrong
answers. Please give the answer that best describes how you think or feel. Your answers
are completely confidential. It should take approximately 10-15 minutes to complete this
survey.
1. Please check all the ways your team communicated and interacted during the
group project (Check all that applies).
If yes, please specify percentage of your project work you estimate that you completed with each tool.
NOTE: A sum of percentage used of all communication tools should be equal 100.

Yes/NO

Percentage of your project work
completed with this tool

__ Discussion board
____
_______
__ File exchange
____
_______
__ Email
____
_______
__ Instant messaging
____
_______
__ Phone or Skype
____
_______
__Other ______________
(Please specify all other communication tools and percentage used of each tool)
2. Did you know your teammate before taking this course?
__Yes
__No
3. While working during the group project (Check all that applies),
__ I followed the instructions in the activity guide and I read only the assigned reading
material as indicated by the instruction.
__ I read all the reading materials, posted in the „Course Document‟, even those that
were not assigned to me.
__ My partner and I exchanged our assigned reading material with each other during
the discussion and/or writing essay activities.
NOTE: "Exchanged assigned reading material" refers to emailing each other the assigned
reading material or uploading assigned reading material to group discussion board. It does not
include the act of referring to or citing one's assigned reading material as informational
sources during the discussion and/writing activities.

__I communicated with other students besides my group members to see how others
were doing on their group activities. NOTE: This does not include Q&A posted in
Coffee Shop discussion forum.
4. Out of 100 percent, how would you assign the contribution made by each member
of your group during the essay writing assignment?
NOTE: A sum of your contribution and your partner's contribution should be 100
percent.
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My contribution was (%)
______
My 1st partner‟s contribution was (%)
______
My 2nd partner‟s contribution was (%) ______
(Please fill this one only if your group has 3 members)
To what extent do you agree with the following statements:
1
Strongly
Disagree
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

2
Disagree

3
Slightly
Disagree

4
Neutral

5
Slightly
Agree

I felt connected to my group members in this group activity.
My interactions with my group members were sociable and friendly.
My online interactions with my group members seemed personal.
In my interactions with my group members I was able to be myself
and showed what kind of teammate I really was.
I felt like I was a member of a group in the group activity.
I felt comfortable expressing my feelings to my group members.
When I logged on I was usually interested in seeing what my group
members were doing or had done.
I trusted my group members in this group activity to help me if I
needed it.
The actions of my group members in the group activity were easily
visible in our online system.
When I saw that my group members were confused I offered help.
My interactions with the instructor were sociable and friendly.
I felt comfortable expressing my feelings to the instructor.
My online interactions with the instructor seemed personal.
The actions of the instructor in the group activity were easily visible
in our online system.
In my interactions with the instructor I was able to be myself and
showed what kind of student I really was.
I trusted the instructor in the group activity to help me if I needed it.
When I logged on I was usually interested in seeing what the
instructor was doing or had done.
I felt connected to the instructor during the group activity.

19. Knowing what my group members in the group activity had done
helped me to know what to do.
20. Knowing that my group members in the group activity were aware of
my work usually influenced how hard I worked and the quality of my
work.
21. The actions of my group members in the group activity influenced the
quality of my work (such as trying to write better messages or
working more carefully).
22. Interacting with the instructor helped me accomplish group
assignments with higher quality than if I were working alone.
23. Interacting with my group members helped me accomplish
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6
Agree

1
1
1

2
2
2

7
Strongly
Agree
3
3
3

4
4
4

5
5
5

6
6
6

7
7
7

1 2 3 4 5 6 7
1
1

2
2

3
3

4
4

5
5

6
6

7
7

1 2 3 4 5 6 7
1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6
6
6

7
7
7
7

1

2

3

4

5

6

7

1
1

2
2

3
3

4
4

5
5

6
6

7
7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

assignments with higher quality than if I were working alone.
24. The actions of the instructor in the group activity influenced the
quality of my work (such as trying to write better messages or
working more carefully).

1

2

3

4

5

6

7

1
1
1
1

2
2
2
2

3
3
3
3

4
4
4
4

5
5
5
5

6
6
6
6

7
7
7
7

29. I don‟t feel personally responsible for the quality of our group

1

2

3

4

5

6

7

discussion.
30. Our group discussion was efficient.
31. Our group discussion was uncoordinated.
32. Our group discussion process was fair.
33. Our group discussion was confusing.
34. Our group discussion was satisfying.

1
1
1
1
1

2
2
2
2
2

3
3
3
3
3

4
4
4
4
4

5
5
5
5
5

6
6
6
6
6

7
7
7
7
7

25. I don‟t feel responsible for the results of our group discussion.
26. The conclusions of our group discussion reflected my input.
27. I feel committed to our group discussion.
28. I feel confident that conclusions of our group discussion were
reasonable.
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Appendix I: Activity Guide
Week 3-4: Investigating and Experimenting with Technologies
Preface
This week and next will be a little different from other weeks. In the next two weeks, you
will have a firsthand opportunity to experience online “cooperative learning”. Yes, we
can do that online like we do in our regular classrooms. This might be new to some of
you but don‟t worry, there are some tips below that will help you work in group
successfully.
What we will do is provide you with the opportunity to work in assigned pairs to discuss
and brainstorm on the issue, “Should the school monitor K-12 teachers‟ internet use in
school?” By working in pairs, you will sharing information, share different points of
view, and help each other.
Additionally, your participation in this online group work will allow a graduate
researcher here at MU to gather information about the experiences of online learners
during group work and to explore better ways of supporting online discussions and online
instruction. Therefore, your contribution is extremely important during these next two
weeks.
Path to complete the Unit
1. Go to this week‟s “Course Documents” and click on “Group Listing” to find your
assigned partner and your assigned reading.
2. Access your assigned Discussion Board under the “Communication” link, then go
to “Group Pages”. Let me know if you have problems accessing your assigned
Discussion Board. Only you, your partner, and the instructor will have access to
the Discussion Board assigned to you and your partner for this assignment.
3. Read “Your Task in this Assignment”.
4. Read your “Assigned Reading” in the “Course Documents” before participating in
your assigned Discussion Board. You DO NOT have to read all the reading
materials listed. ONLY read the assigned reading for you.
5. Participate in your assigned Discussion Board. (June 22 – 28)
6. Write an essay together with your partner. (June 29 – July 5)
Your tasks in this assignment
There are two tasks in this assignment.
1. Discussion Board Participation: Before participating in the Discussion Board,
be sure to read the information assigned to you. For example, if your name
label is A, please refer to document A. If your name label is B, please refer to
document B. You will have one week (June 22-28) to discuss the topic of
internet monitoring on your assigned Discussion Board. Use this week to
discuss, debate, and exchange your point of view with your partner before
reaching a conclusion about where the two of you stand. Be sure to
thoroughly consider all aspects of the issue. Always provide reasoning (this
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could be your personal experiences, news, facts, etc.) to support your
arguments and/or counterarguments when discussing the issue with your
partner. Do not jump to conclusions and simply agree with your partner to get
the assignment done. There are no right or wrong answers. Therefore, use this
opportunity to discuss and exchange your opinion on the issue as much as
possible before making a decision on the stand you and your partner will take
on this issue.
2. Group Essay: Based on the discussion from Week 3, you and your partner
will write an essay stating your shared stand on the issue. You will have one
week (June 29 – July 5) to complete the essay. Please refer to the “Essay
Scoring Guide” (available in the „Course Documents‟) to see what is expected
to be included in your essay. Your essay should be about 300-400 words. You
should use your assigned Discussion Board to plan and coordinate your
writing. Only one of you will need to submit the final essay to the
„Assignments Page‟ as the document will have both names.
Tips for successful online group work
 Start to participate early. It is recommended to not wait until the last minute to
complete the assignment. Remember there are two parts to this assignment: 1.)
Group Discussion Board, and 2.) Group Essay.
 For a successful experience, you and your partner should discuss a plan and a
timeline on how to get the work done early on.
 Be sure you pitch in and provide input with your partner. Do not let your partner
do all the work. Bounce your ideas back and forth to get a quality discussion
going and a decision making process. You do not want to just simply agree to get
the work done. Your peers always appreciate your effort and prompt responses!
NOTE:
Since the graduate researcher will use your interactive discussions during these two
weeks for her dissertation research, please be sure that you use your assigned Discussion
Board as your means of communication.
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Appendix J: An Email Invitation for Participating in the Study

Piyanan “Tak” Nuankhieo, a doctoral student at MU in the School of Information Science
and Learning Technologies (SISLT), is conducting a dissertation research study during
Week 3 and 4 of our class. She is primarily interested in interactions of online group
collaboration. Upon your consent to the study, she will use the data gathered for her
dissertation.
You are not required to do any extra work due to the participation in the study
except for two short surveys (they take only 5 minutes each).
Upon completion and receive of the survey by the required date, your name will be
added to a pool of participants for a drawing of two gift certificates with the value of
$50 each. Two participants will be selected for the $50 financial incentive.
It simply allows her to use the data she collects to be part of her research. All records and
information collected in this study are completely confidential and report of the data is all
anonymous.
Here is the url to the online consent form, http://www.tak.consent. The consent form will
be closed as of midnight, Friday, June 19, so please take a minute to submit it right away.
I would highly encourage everyone to participate in the study. Your sincere
participation will inform our educators on how to support online instruction.
If you have any questions, feel free to contact me directly Laura@missouri.edu
Thank you.
Laura

148

REFERENCES
Arbaugh, J.B., & Duray, R. (2002). Technological and structural characteristics, student
learning and satisfaction with Web-based courses: An exploratory study of two
online MBA programs. Management and Learning, 33(3), 331–347.
Arbaugh, J. B., & Hornik, S. (2006). Do Chickering and Gamson‟s seven principles also
apply to online MBAs? The Journal of Educators Online, 3(2). Retrieved from
http://www.thejeo.com/Volume3Number2/ArbaughFinal.pdf
Aronson, E., Blaney, N., Sikes, J., Stephan, C., & Snapp, M. (1978). The jigsaw
classroom. Beverly Hills, CA: Sage.
Arvaja, M., Häkkinen, P., Eteläpelto, A. & Rasku-Puttonen, H. (2000). Collaborative
processes during report writing of a science learning project: The nature of
discourse as a function of task requirements. European Journal of Psychology of
Education, 15(4), 455-466.
Azevedo, R., Cromley, J. G., Winters, F. I., Moos, D. C., & Greene, J. A. (2005).
Adaptive human scaffolding facilitates adolescents‟ self-regulated learning with
hypermedia. Instructional Science (Special Issue on Scaffolding Self-Regulated
Learning and Metacognition: Implications for the Design of Computer-Based
Scaffolds), 33, 381-412.
Barkley, E. F., Cross, K. P., & Major, C. H. (2005). Collaborative learning techniques.
San Francisco: Jossey-Bass Publishers.
Baron, R. M. & Kenny, D. A. (1986). The moderator-mediator variable distinction in
social psychological research: Conceptual, strategic, and statistical considerations.
Journal of Personality and Social Psychology, 51, 1173-1182.
Barrows, H. S. (1985). How to Design a Problem-based curriculum for the Precinical
Years. New York: Springer.
Bilgin, I., & Geban, O. (2006). The effect of cooperative learning approach based on
conceptual change condition on students‟ understanding of chemical equilibrium
concepts. Journal of Science Education and Technology, 15(1), 32-46.
Bocchi, J., Eastman, J. K., & Swift, C. O. (2004). Retaining the online learner: Profile of
students in an online MBA programs and implications for teaching them. Journal
of Education for Business, 79(4), 245-253.
Brewer, S., & Klein, J. D. (2006). Type of positive interdependence and affiliation
motive in an asynchronous, collaborative learning environment. Educational
Technology Research and Development, 54(4), 331-354.
149

Brush, T.A. (1998). Embedding cooperative learning into the design of integrated
learning systems: Rationale and guidelines. Educational Technology Research
and Development, 46(3), 5-18.
Buchs, C., & Butera, F. (2001). Complementarity of information and quality of
relationship in cooperative learning. Social Psychology of Education, 4, 335-357.
Buchs, C., Butera, F., & Mugny, G. (2004). Resource interdependence, student
interactions and performance in cooperative learning. Educational Psychology,
24(3), 291-314.
Burger, P., & Luckman, T. (1996). The Social Construction of Reality: A Treatise in the
Sociology of Knowledge. Garden City, NY: Doubleday, Ursinus.
Butera, F., Huguet, P., Mugny, G., & Pérez, J. (1994). Socio-epistemic conflict and
constructivism. Swiss Journal of psychology, 53(4), 229-239.
Cabrera, A. F., Crissman, J. L., Bernal, E. M., Nora, A., Terenzini, P., & Pascarella, E. T.
(2002). Collaborative learning: Its impact on college students' development and
diversity. Journal of College Student Development, 43, 20–34.
Campbell, J., Smith, D., & Brooker, R. (1998). From conception to performance: How
undergraduate students conceptualise and construct essay. Higher Education, 36,
449-469.
Choi, I., Land, S., & Turgeon, A. (2008). Instructor modeling and online guidance for
peer questioning during online discussion. Journal of Educational Technology
Systems, 36, 255-275.
Cohen, E.G. (1994). Restructuring the classroom: conditions for productive small groups.
Review of Educational Research, 64, 1-35.
Conklin, E. J. (1993). Capturing Organizational Memory. In Groupware and ComputerSupported Cooperative Work, R. M. Baecher (Ed.), Morgan Kaufmann, 561-565.
Cooper, J., & Mueck, R. (1990). Student involvement in learning: Cooperative learning
and college instruction. Journal on Excellence in College Teaching, (1), 68–76.
Creswell, J. W. (2003). Research design: qualitative, quantitative, and mixed methods
approaches (2nd ed.). Thousand Oaks, CA: Sage.
Daly, B. (1993). The influence of face-to-face versus computer-mediated communication
channels on collective induction. Accounting, Management & Information
Technology, 3(1), 1-22.
150

Diehl, C., Ranney, M., & Schank, P. (2001). Model-based feedback supports reflective
activity in collaborative argumentation. In P. Dillenbourg, A. Eurelings, & K.
Hakkarainen (Eds.), European perspectives on computer-supported collaborative
learning (pp. 189-196) [Proceedings of the First European Conference on
Computer-Supported Collaborative Learning], Netherlands: Universiteit
Maastricht.
Dillenbourg P. (1999). What do you mean by collaborative learning? In P. Dillenbourg
(Ed.), Collaborative-learning: Cognitive and Computational Approaches (pp.119). Oxford: Elsevier.
Dillenbourg, P. (2002). Over-scripting CSCL: The risks of blending collaborative
learning with instructional design. In P. A. Kirschner (Ed.), Three worlds of
CSCL. Can we support CSCL (pp. 61-91). Heerlen, Open Universiteit Nederland.
Dillenbourg P. & Traum, D. (2006). Sharing solutions: persistence and grounding in
multi-modal collaborative problem solving. Journal of the Learning Sciences, 15
(1), 121-151.
Dodge, B. (2002). A taxonomy of Webquest tasks, May, 27 2002,
http://webquest.sdsu.edu/taskonomy.html
Donath, J., Karahalios, K., & Viégas, F. (1999). Visualizing Conversations. Journal of
Computer Mediated Communication, 4(4).
http://smg.media.mit.edu/papers/VisualConv/VisualizeConv.pdf
Doymus, K. (2008). Teaching Chemical Equilibrium with the Jigsaw Technique.
Research in Science Education, 38(2), 249-260.
Falvo, D. A., & Johnson, B. F. (2007). The use of learning management systems in the
United States. TechTrends, 51(2), 40-45.
Fantuzzo, J. W., Riggio, R. E., Connelly, S., & Dimeff, L. A. (1989). Effects of
reciprocal peer tutoring on academic achievement and psychological adjustment:
A component analysis. Journal of Educational Psychology, 81, 173–177.
Ferretti, R. P., Lewis, W. E., & Andrews-Weckerly, S. (2009). Do goal affect the
structure of students‟ argumentative writing strategies? Journal of Educational
Psychology, 101(3), 577-589.
Fidas, C., Komis, V., Tzanavaris,S., & Avouris, N. (2005). Heterogeneity of learning
material in synchronous computer-supported collaborative modeling. Computers
& Education, 44, 135-134.
151

Field, A. (2009). Discovering statistics using SPSS (3rd ed.). Thousand Oaks, CA: Sage
Publications Inc.
Fredericksen, E., Pickett, A., Shea, P., Pelz, W., & Swan, K. (2000). Student satisfaction
and perceived learning with on-line courses: Principles and examples from the
SUNY Learning Network, Journal of Asynchronous Learning Networks, 4(2)
Retrieved January 29, 2009 from http://www.sloanc.org/publications/jaln/v4n2/v4n2_fredericksen.asp
Freestone, N. (2009). Drafting and acting on feedback supports student learning when
writing essay assignments. Advances in Physiology Education; 33(2), 98-102.
Galegher, J., Kraut, R. E., & Egido, C. (Eds.) (1990). Intellectual Teamwork: Social and
Technological Foundations of Cooperative Work. Hillsdale, NJ, Lawrence
Erlbaum Associates.
Garrison, D. R., & Anderson, T. (2003). E-Learning in the 21st Century: a framework for
research and practice. London: RoutledgeFalmer.
Garson, D. (2009). Univariate GLM, ANOVA, and ANCOVA. [online]. Available:
http://faculty.chass.ncsu.edu/garson/PA765/anova.htm (February 14, 2010).
Gokhale, A. A. (1995, Fall). Collaborative Learning Enhances Critical Thinking. Journal
of Technology Education, 7(1). Retrieved from
http://scholar.lib.vt.edu/ejournals/JTE/jte-v7n1/gokhale.jte-v7n1.html
Goodsell, A., Maher, M., & Tinto, V. (1992). Collaborative Learning: A Sourcebook for
Higher Education, University Park, PA: National Center on Postsecondary
Teaching, Learning and Assessment.
Gould, J. E. (2001). Concise Handbook of Experimental Methods for the Behavioral and
Biological Sciences. CRC Press: Boca Raton, FL.
Green, S. G. & Taber, T. D. (1980). The effects of three social decision schemes on
decision group process. Organizational Behavior and Human Performance,
25(1), 97-106.
Gruber, H.E. (2000). Creativity and conflict resolution: The role of point of view. In M.
Deutsch & P.T. Coleman (Eds.), The handbook of conflict resolution: Theory and
practice (pp. 345-354). San Francisco: Jossey-Bass.
Gunawardena, C. N., Lowe, C. A., & Anderson, T. (1997). Analysis of a global online
debate and the development of an interaction analysis model for examining social
construction of knowledge in computer conferencing. Journal of Educational
Computing Research, 17(4), 395-429.
152

Gunawardena, C., & Zittle, F. (1997). Social presence as a predictor of satisfaction within
a computer-mediated conferencing environment. The American Journal of
Distance Education, 11(3), 8-25.
Hao, Y. (2004). Students’ attitudes toward interaction in online learning: Exploring the
relationship between attitudes, learning styles, and course satisfaction.
Unpublished doctoral dissertation, University of Texas at Austin.
Hayes, J.R. (1996). A new framework for understanding cognition and affect in writing.
In C.M. Levy & S. Ransdell (eds.), The science of writing. Theories, methods,
individual differences, and applications (pp. 1-27). Mahwah, NJ: Lawrence
Erlbaum.
Hayes, J.R., Flower, L., Schriver, K., Stratman, J., & Carey, L. (1987). Cognitive
processes in revision. In S. Rosenberg (Ed.), Advances in applied
psycholinguistics, Vol . II: Reading, writing, and language processing (pp.176 –
204). Cambridge, UK: Cambridge University Press.
Hermann, F., Rummel, N., & Spada, H. (2001). Solving the case together The challenge
of net-based interdisciplinary collaboration. In P. Dillenbourg, A. Eurelings, & K.
Hakkarinen (Eds.), Proceedings of the First Europaen Conference on ComputerSupported Collaborative Learning (E-CSCL) (pp. 293-300). Maastricht:
McLuhan Institute.
Higgins, R., Hartley, P., & Skelton, A. (2002). The conscientious consumer:
reconsidering the role of assessment feedback in student learning. Studies Higher
Education, 27(1), 53-64.
Hiltz, S., Johnson, K., & Turoff, M. (1986). Experiments in group decision making, 1:
Communications process and outcome in face-to-face vs. computerized
conferences. Human Communication Research, 13(2), 225-252.
Hong, K-S. (2002). Relationships between students‟ and instructional variables with
satisfaction and learning from a web-based course. The Internet and Higher
Education, 5(3), 267-281.
Howell, D. C. (2006). Statistical methods for psychology (4th ed.). Belmont, CA:
Duxbury.
Huddleston, E.M. (1954). Measurement of writing ability at the college-entrance level:
Objective vs. subjective testing techniques, Journal of Experimental Education,
22, 165–213.

153

Järvelä, S., Häkkinen, P., Arvaja, M. & Leinonen, P. (2004). Instructional support in
CSCL. In P. Kirschner, R. Martens & J. Strijbos (Eds.), What we know about
CSCL and implementing it in higher education Norwell (pp. 115-139). Boston,
MA: Kluwer Academic Publishers.
Jensen, M., Johnson, D.W., & Johnson, R.T. (2002). Impact of positive interdependence
during electronic quizzes on discourse and achievement. Journal of Educational
Research, 93(3), 161–166.
Jeong, A., & Davidson-Shivers, G. (2006). The effects of gender interaction patterns on
student participation in computer-supported collaborative argumentation.
Educational Technology, Development and Research, 54(6), 543-568.
Jermann, P., Soller, A., & Lesgold, A. (2004). Computer software support for CSCL. In
P. Dillenbourg (Series Ed.) & J. W. Strijbos, P. A. Kirschner & R. L. Martens
(Vol Eds.), Computer-supported collaborative learning: Vol 3. What we know
about CSCL and implementing it in higher education (pp. 141-166). Boston, MA:
Kluwer Academic Publishers.
Jermann, P., Soller, A., & Muehlenbrock, M. (2001). From Mirroring to Guiding: A
Review of State of the Art Technology for Supporting Collaborative Learning.
Proceedings of the First European Conference on Computer-Supported
Collaborative Learning (pp. 324-331), Maastricht, The Netherlands.
Jonassen, D. H. (2000). Toward a design theory of problem solving. Educational
Technology: Research & Development, 48(4), 63-85.
Jonassen, D.H & Kwon, H.I. (2001). Communication patterns in computer-mediated vs.
face-to-face group problem solving. Educational Technology: Research and
Development, 49 (10), 35-52.
Johnson, D. W., & Johnson, R. (1989). Cooperation and competition: theory and
research. Edina, MN: Interaction Book Company.
Johnson, D. W., & Johnson, R. T. (1991). Positive Interdependence: Key to Effective
Cooperation. In R. H. Herz-Lazarowitz, & N. Miller (Eds.), Interaction in
Cooperative Groups: The Theoretical Anatomy of Group Learning (pp. 174 –
199). Cambridge, MA: Cambridge University Press.
Johnson, D. W., & Johnson, R. T. (1992). Positive interdependence; Key to effective
cooperation. In R. Hert-Lazarowitz, & N. Miller (Eds.), Interaction in cooperative
groups: The theoretical anatomy of group learning (pp. 174-199). New York,
Cambridge University Press.
154

Johnson, D. W., & Johnson, R. T. (1996). Conflict resolution and peer mediation
programs in elementary and secondary schools: A review of the research. Review
of Educational Research, 66(4), 459-506.
Johnson, D. W., & Johnson, R. T. (2004). Cooperation and the use of technology. In D.
Jonassen (Ed.), Handbook of research on educational communications and
technology (pp. 785-811). Mahwah, NJ: Lawrence Erlbaum.
Johnson, D.W., Johnson, R., Ortiz, A., & Stanne, M. ( 1991). Impact of positive goal and
resource interdependence on achievement, interaction, and attitudes. Journal of
General Psychology , 118, 341-347.
Johnson, D. W., Johnson, R. T., & Smith, K. A. (1998). Cooperation learning returns to
college. Change, 30(4), 26-36.
Johnson, D. W., Johnson, R. T., & Smith, K. A. (1991).Cooperative Learning:Increasing
College Faculty Instructional Productivity. ASHE-FRIC Higher Education Report
No.4. Washington, D.C.: School of Education and Human Development, George
Washington University.
Johnson, D. W., Johnson, R. T., & Stanne, M. (1998). Impact of goal and resource
interdependence on problem-solving success. Journal of Social Psychology,
129(5), 621-629.
Johnson, D. W., Maruyama, G., Johnson, R. T., Nelson, D., & Skon, L. (1981) Effects of
cooperative, competitive, and individualistic goal structures on achievement: A
meta-analysis. Psychological Bulletin, 89, 47-62.
Jonassen, D. H., Howland, J., Marra, R. M., & Chrismond, D. P. (2008). Meaningful
learning with technology (3rd ed). Upper Saddle River: Prentice Hall.
Jucks, R., Paecher, M. R., & Tatar, D. G. (2003). Learning and collaboration in online
discourses. International Journal of Educational Policy, Research, and Practice,
4(1), 117-146.
Kanniah, A., & Krish, P. (2010). Collaborative learning skills used in weblog. Call-EJ
Online, 11(2). Retrieved March 8, 2010, from
http://www.tell.is.ritsumei.ac.jp/callejonline/journal/11-2/kanniah_krish.html

Ke, F., & Carr-Chellman, A. (2006). Solitary learner in online collaborative learning: A
disappoint experience? The Quarterly Review of Distance Education, 7(3), 249265.

155

Kendall , M.G., & Stuart, A. (1966). The advanced theory of statistics. New York:
Hafner.
Kenny, D. A. (2009). Mediation. [online]. Available:
http://davidakenny.net/cm/mediate.htm (June 7, 2008).
Kenny, D. A., Kashy, D. A., & Bolger, N. (1998). Data analysis in social
psychology. In D. Gilbert, S. Fiske, & G. Lindzey (Eds.), The handbook of social
psychology (Vol. 1, 4th ed., pp. 233-265). Boston, MA: McGraw-Hill.
Kirschner, P.A. (2001). Web enhanced higher education. Computers in Human Behavior,
17 (4), 347-353.
Kreijns, K., Krischner, P. A., & Jochems, W. (2002). The sociability of computersupported collaborative learning environments. Educational Technology &
Society, 5(1). Retrieved from http://www.ifets.info/journals/5_1/kreijns.html
Krol, K., Janssen, J., Veenman, S., & Van der Linden, J. (2004). Effects of a cooperative
learning program on the elaborations of students working in dyads. Educational
Research and Evaluation, 10, 205-237.
Kollar, I., Fischer, F. & Hesse, F. W. (2003). Cooperation scripts for computer-supported
collaborative learning. In B. Wasson, R. Baggetun, U. Hoppe, & S. Ludvigsen
(Eds.), Proceedings of the International Conference on Computer Support for
Collaborative Learning - CSCL 2003, COMMUNITY EVENTS - Communication
and Interaction (pp. 59-61). Bergen, NO: InterMedia.
Kollar, I., Fischer, F., & Hesse, F. W. (2006). Collaboration scripts - a conceptual
analysis. Educational Psychology Review, 18(2), 159-185.
Komis, V., Avouris, N., & Fidas, C. (2003). A study on heterogeneity during real time
collaborative problem solving. In B. Wasson, S. Ludvigsen, & H.-U. Hoppe
(Eds.), Designing for change in networked learning environments (pp. 411-420).
Dordrecht: Kluwer.
Laffey, J., Lin, G., & Lin., Y. (2006). Assessing social ability in online learning
environments. Journal of Interactive Learning Research, 17(2), 163–177.
Lambiotte, J. G., Dansereau, D. F., O‟Donnell, A. M., Young, M. D., Skaggs, L. P., Hall,
R. H., & Rocklin, T. R. (1987). Manipulating cooperative scripts for teaching and
learning. Journal of Educational Psychology, 79, 424-430.
Law, Y. (2008). Effects of cooperative learning on second graders' learning from text.
Educational Psychology, 28, 567-582.
156

Lehtinen, E. (2003). Computer-supported collaborative learning: An approach to
powerful learning environments. In: E. de Corte, L. Verschaffel, N. Entwistle and
J. van Merriëboer (Eds.), Powerful learning environments: Unravelling basic
components and dimensions (pp. 35–54), Pergamon, Amsterdam.
Leshed, G., Perez, D., Hancock, J. T., Cosley, D., Birnholtz, J., Lee, S., McLeod, P. L., &
Gay, G. (2009). Visualizing real-time language-based feedback on teamwork
behavior in computer-mediated groups. In Proceedings of the 27th international
conference on Human factors in computing systems (pp.537-546). Boston, MA:
ACM.
Lewin, K. (1935). A dynamic theory of personality. New York: McGraw-Hill.
Lewin, K. (1948). Resolving social conflicts. New York: Harper and Brothers.
Lieber, R. L. (1990). Statistical significance and statistical power in hypothesis testing.
Journal of Orthopaedic Research, 8, 304-309. Retrieved from
http://muscle.ucsd.edu/More_HTML/papers/pdf/Lieber_JOR_1990.pdf
Lin, G. (2007). The effects of cooperation scripts and technology implementation on
cooperative learning. Unpublished Doctoral dissertation, University of Missouri.
Retrieved from http://edt.missouri.edu/Summer2007/Dissertation/LinG-072707D8311/research.pdf
Lin, Y., Lin, G., & Laffey, J. (2008). Building a social and motivational framework for
understanding satisfaction in online learning. Journal of Educational Computing
Research, 38(1), 1-27.
Liu, S. (2008). Student interaction experiences in distance learning courses: a
phenomenological study. Online Journal of Distance Learning Administration,
11(1). Retrieved April 1, 2010, from
http://www.westga.edu/~distance/ojdla/spring111/Liu111.html
Lou, Y., Abrami, P. C., & d‟Apollonia, S. (2001). Small group and individual learning
with technology: a meta-analysis. Review of Educational Research, 71, 449-521.
Mandl, H., Gruber, H., & Renkl, A. (1996).Communities of practice toward expertise:
Social foundation of university instruction. In: P.B. Bates and U.M. Staudinger
(Eds.), Interactive minds. Life-span perspectives on the social foundation of
cognition (pp. 394–412). Cambridge, MA: Cambridge University Press.
Martino, F., Bau, R., Spagnolli, A., & Gamberini, L. (2009). Presence in the age of social
networks: Augmenting mediated environments with feedback on group activity.
Virtual Reality, 13, 183-194.
157

Matthews, R. (1996). Collaborative learning: Creating knowledge with students. In R.
Menges and M. Weimer (Eds.), Teaching on Solid Ground. San Francisco, CA:
Jossey-Bass.
Matthews, R. S., Cooper, J. L., Davidson, N., & Hawkes, P. (1995). Building bridges
between cooperative and collaborative learning. Change, 27(4), 34-37.
McCarthey, S.J. & McMahon, S. (1992). From convention to invention: three
approaches to peer interaction during writing. In: R. Hertz-Lazarowitz and N.
Miller (Eds.), Interaction in cooperative groups (pp. 17–35). New York, NY:
Cambridge University Press.
McKinlay, A., Procter, R., Masting, O., Woodburn, R. & Arnott, J. (1994). Studies of
turn-taking in computer-mediated communication. Interacting with Computers
6(2), 151-171.
McWhaw, K., Schnackenberg, H., Sclater, J., & Abrami, P. C. (2003). From cooperation
to collaboration: Helping students become collaborative learners. In R. M. Gillies
& A. F. Ashman (Eds.), Cooperative learning; The social and intellectual
outcomes of learning in groups (pp. 69-86). New York, NY: RoutledgeFalmer.
Moss, S. (2008). Categorical regression analysis. [online]. Available: http://www.psychit.com.au/Psychlopedia/article.asp?id=160 (January 29, 2009)
Muehlenbrock, M. (2001). Action-based collaboration analysis for group learning.
Amsterdam: IOS Press.
Nesbit, J. C., Winne, P. H., Jamieson-Noel, D., Code, J., Zhou, M., MacAllister, K., et al.
(2006). Using cognitive tools in gStudy to investigate how study activities covary
with achievement goals. Journal of Educational Computing Research, 35(4),
339–358.
Nichol, S., & Blashki, K., (2005). The realm of the game geek: supporting creativity in an
online community, International Conference on Web Based Communities 2006,
IADIS, San Sebastian, 247-252.
North, S. (2005). Different values, different skills? A comparison of essay writing by
students from arts and science backgrounds. Studies in Higher Education, 30(5),
517-533.
O‟Donnell, A. M. (1999). Structuring dyadic interaction through scripted cooperation. In
A. M. O‟Donnell & A. King (Eds.), Cognitive perspectives on peer learning (pp.
179-196). Mahwah, NJ: Erlbaum.

158

O‟Donnell, A. M., & Dansereau, D. F. (1992). Scripted cooperation in student dyads: A
method for analyzing and enhancing academic learning and performance. In R.
Hertz-Lazarowitz & N. Miller (Eds.), Interaction in cooperative groups: The
theoretical anatomy of group learning. Cambridge, MA: Cambridge University
Press.
Ogata, H., Matsuura, K. & Yano, Y. (2000). Knowledge awareness map in an openended and collaborative learning environment. Journal of Japanese Society for
Information and Systems in Education, 17(3), 263-274.
Ortiz, A.E., Johnson, D.W., & Johnson, R.T. (1996). The effect of positive goal and
resource interdependence on individual performance. The Journal of Social
Psychology, 136, 243-249.
Őstlund, B. (2008a). Prerequisites for interactive learning in distance education:
Perspectives from Swedish students. Australasian Journal of Educational
Technology, 24(1), 42-56.
Őstlund, B. (2008b). Interaction and collaborative learning – If, why and how?. European
Journal of Open, Distance and E-learning. Retrieved March, 23 2010, from
http://www.eurodl.org/materials/contrib/2008/Berit_Ostlund.htm
Palinscar, A., & Brown., A. (1984). Reciprocal teaching of comprehension-fostering and
comprehension-monitoring activities. Cognition and Instruction, 1, 2.
Panitz, T. (1996). Collaborative versus cooperative learning [On-line].
http://www.londonmet.ac.uk/deliberations/collaborative-learning/panitzpaper.cfm [Retrieved on 05-01-2009]
Pfister, H. R., & Mühlpfordt, M. (2002). Supporting discourse in a synchronous learning
environment: The learning protocol approach. In G. Stahl (Ed.), Proceedings of
the Conference on Computer Supported Collaborative Learning (CSCL) 2002,
Hillsdale, NJ: Lawrence Erlbaum, 581-582.
Picciano, A. (2002). Beyond student perceptions: Issues of interaction, presence, and
performance in an online course. Journal of Asynchronous Learning Networks,
6(1), 21–40.
Plaisant, C., Rose, A., Rubloff, G. Salter, R., & Shneiderman, B. (1999). The design of
history mechanisms and their use in collaborative educational simulations.
Proceedings of the Computer Support for Collaborative Learning (CSCL) 1999
Conference., Palo Alto, CA: Stanford University, 348-359.
Poole, M. S., & Holmes, M. E. (1995). Decision development in computer-assisted group
decision making. Human Communication Research, 22(1), 90-127.
159

Powers, D. E., Fowles, M. E., & Welsh, C. K. (2001). Relating performance on a
standardized writing assessment to performance on selected academic writing
activities. Educational Assessment, 7(3), 227-253.
Puntambekar, S., & Hübscher, R. (2005). Tools for scaffolding students in a complex
environment: What have we gained and what have we missed? Educational
Psychologist, 40(1), 1-12.
Qin, Z., Johnson, D. W., & Johnson, R. T. (1995). Cooperative versus competitive efforts
and problem solving. Review of Educational Research, 65(2), 129-143.
Reimann, P. (2003). How to support groups in learning: More than problem solving. In
V. Aleven, et al. (Ed.), Artificial Intelligence in Education (AIED 2003).
Supplementary Proceedings (pp. 3-16). Sydney: University of Sydney.
Reiserer, M., Ertl, B., & Mandl, H. (2002). Fostering Collaborative Knowledge
Construction in Desktop Videconferencing. Effects of Content Schemes and
Cooperation Scripts in Peer-Teaching Settings. In G. Stahl (Ed.), Proceedings of
the Conference on Computer Support for Collaborative Learning (CSCL) 2002,
Boulder, USA (pp. 379-388). Mahwah, NJ: Lawrence Erlbaum Associates.
Resta, P., & Laferrière, T. (2007). Technology in Support of Collaborative Learning.
Educational Psychology Review, 19, 65–83.
Richardson, J., & Swan, K. (2003). Examining social presence in online courses in
relation to students‟ perceived learning and satisfaction. Journal of Asynchronous
Learning Networks, 7(1), 68-88.
Roberts, A. G. (2007). Team role balance: Investigating knowledge-building in a CSCL
environment. Unpublished thesis, Queensland University of Technology,
Brisbane, Australia.
Roschelle, J., & Teasley, S.D. (1995). The construction of shared knowledge in
collaborative problem solving. In C. O'Malley (Ed.), Computer supported
collaborative learning (pp. 69–97). Berlin: Springer.
Rourke, L., Anderson, T., Garrison, D. R., & Archer, W. (2001). Methodological issues
in the content analysis of computer conference transcripts. International Journal
of Artificial Intelligence in Education, 12, 8-22.
Rovai, A. P., & Barnum, K. T. (2003). On-line course effectiveness: An analysis of
student interactions and perceptions of learning. Journal of Distance Education,
18(1), 57-73.
160

Rummel, N., Spada, H., Hermann, F., Casper, F., & Schornstein, K. (2002). Promoting
the coordination of computer-mediated interdisciplinary collaboration. In G. Stahl
(Ed.), Computer support for collaborative learning: Foundations for a CSCL
community (pp.558-560). Hillsdale, NY: Erlbaum.
Salmon, G. (2000). E-moderating: the key to teaching and learning online. London:
Kogan Page.
Schellens, T., & Valcke, M. (2005). Collaborative learning in asynchronous discussion
groups: What about the impact on cognitive processing? Computers in Human
Behavior, 21, 957-975.
Schroeder, D. A. (Ed.). (1995). Social dilemmas: Perspectives on individuals and groups.
Westport, CT: Praeger.
Schroeder, C. (2007). A meta-analysis of national research: Effects of teaching strategies
on Student achievement in science in the United States. Journal of Research in
Science Teaching, 44, 1436-1460.
Simoff, S. J. (1999). Monitoring and evaluation in collaborative learning environments,
In C. M. Hoadley and J. Roschelle (eds), Proceedings of the Computer Support
for Collaborative Learning (CSCL) 1999 Conference. Palo Alto, CA: Stanford
University, http://kn.cilt.org/cscl99/A83/A83.html
Slavin, R.E., Hurley, E.A., & Chamberlain, A.M. (2003). Cooperative learning and
achievement: Theory and research. In W.M. Reynolds & G.E. Miller (Eds.),
Handbook of Psychology (Vol. 7, pp. 177-198). Hoboken, NJ: Wiley.
Slavin, R. E. (1983a). Cooperative learning. New York: Longman.
Slavin, R. E. (1983b). When does cooperative learning increase student achievement?
Psychological Bulletin, 94, 429-445.
Slavin, R. E. (1992): Research on Cooperative Learning: Consensus and Controversy. In
A. Goodsell (Hrsg.). Collaborative Learning: A Sourcebook for Higher
Education, Vol. II. The National Center on Postsecondary Teaching, Learning,
and Assessment (NCTLA) (pp. 97 - 104). University Park.
Slavin, R. E. (1995). Cooperative Learning: Theory, Research and Practice. (2nd ed.)
Boston: Allyn and Bacon.
Slavin, R. E. (1996). Research on Cooperative Learning and Achievement: What We
Know, What We Need to Know. Contemporary Educational Psychology, 21(1),
43-69.
161

Slavin, R. E. (1997). Educational psychology: Theory and practice (5th ed.). Needham
Heights, MA: Allyn and Bacon.
Shum, S.B. (1997). Negotiating the construction and reconstruction of organisational
memories. Journal of Universal Computer Science, 3(8), 899-928.
Soller, A. (2001). Supporting Social Interaction in an Intelligent Collaborative Learning
System. International Journal of Artificial Intelligence in Education, 12(1), 4062.
Soller, A., & Lesgold, A. (2007). Modeling the process of knowledge sharing. In U.
Hoppe, H. Ogata, & A. Soller (Eds.), The Role of Technology in CSCL: Studies in
Technology Enhanced Collaborative Learning (pp. 63-86). Springer.
Soller, A., Jermann, P., Muehlenbrock, M., & Mones, A. M. (2003). From mirroring to
guiding: A review of the state of the art technology for supporting collaborative
learning. International Journal of Artificial Intelligence in Education, 2, 40-62.
Soller, A., Martínez, A., Jerman, P., & Muehlenbrock, M. (2005). From mirroring to
guiding: A review of state of the art technology for supporting collaborative
learning. International Journal on Artificial Intelligence in Education, 15(4), 261290.
Sonnenwald, D. H., & Li, B. (2003). Scientific collaboratories in higher education:
Exploring learning style preferences and perceptions of technology. British
Journal of Educational Technology, 34(4), 419-431.
Springer L., Stanne, M. E., & Donovan, S. S. (1999). Effects of small-group learning on
undergraduates in science, mathematics, engineering, and technology: A metaanalysis. Review of Educational Research, 69, 21–51.
Stahl, E., Pieschl, S., & Bromme, R. (2006). Task complexity, epistemological beliefs,
and metacognitive calibration: an exploratory study. Journal of Educational
Computing Research, 35(4), 319–338.
Stemler, S. E. (2004). A comparison of consensus, consistency, and measurement
approached to estimating interrater reliability. Practical Assessment, Research &
Evaluation, 9(4), Retrieved April 4, 2009, from
http://www.pareonline.net/getvn.asp?v=9&n=4
Stonebraker, P. W., & Hazeltine, J. E. (2004). Virtual learning effectiveness: An
examination of the process. The Learning Organization, 11(3), 209-225.

162

Straus, S. G., &McGrath, J. E. (1994). Does the medium matter: The interaction of task
and technology on group performance and member reactions. Journal of Applied
Psychology, 79, 87-97.
Strijbos, J. W., Martens, R. L., Prins, F. J., & Jochems, W. M. G. (2006). Content
analysis: What are they talking about? Computers & Education, 46, 29-48.
Summers, J. J., Beretvas, S. N., Svinicki, M. D., & Gorin, J. S. (2005). Evaluating
Collaborative Learning and Community. Journal of Experimental Education,
73(3), 165-188.
Summers, J.J., & Svinicki, M.D. (2007). Investigating classroom community in higher
education. Learning and Individual Differences, 17, 55–67.
Suthers, D. (1995). Designing for internal vs external discourse in groupware for
developing critical discussion skills. In CHI'95 Research Symposium, Denver.
Swan, K. (2001). Virtual interaction: Design factors affecting student satisfaction and
perceived learning in asynchronous online courses. Distance Education, 22(2),
306-31.
Tabak, I. (2004). Synergy: A Complement to Emerging Patterns of Distributed
Scaffolding, Journal of the Learning Sciences, 13(3), 305-335.
Tallent-Runnels, M. K., Thomas, J. A., Lan, W. Y., & Cooper, S. (2006). Teaching
courses online: A review of the research. Review of Educational Research, 76(1),
93-135.
Tsai, I.-C., Kim, B., Liu, P.-J., Goggins, S. P., Kumalasari, C., & Laffey, J. (2008).
Building a model explaining the social nature of online learning. Educational
Technology & Society, 11(3), 198-215.
van der Kooij, A. J., Meulman, J. J., & Heiser, W. J. (2006). Local minima in categorical
multiple regression. Computational statistics & data analysis, 50, 446-462.
Vygotsky, L. (1978). Interaction between Learning and Development. In Mind in Society.
(Trans. M. Cole, pp. 79-91). Cambridge, MA: Harvard University Press.
Vygotsky, L. (1986). Thought and language. Boston: MIT Press.
Weinberger, A., Ertl, B., Fischer, F., & Mandl, H. (2005). Epistemic and social scripts in
computer-supported collaborative learning. Instructional Science, 33 (1), 1-30.

163

Wenger, E. (1998). Communities of Practice. Learning as a social system. Systems
Thinker, http://www.co-i-l.com/coil/knowledge-garden/cop/lss.shtml. Accessed
January 30, 2008.
Whittaker, S., & O'Conaill, B. (1997). The role of vision in face-to-face and mediated
communication. In K. Finn, A. Sellen, S. Wilbur (Eds.), Video mediated
communication. LEA: NJ.
Wilson, J. (2007). An examination of the relationships of interaction, learner styles, and
course content on student satisfaction and outcomes in online learning.
Unpublished doctoral dissertation, University of Southern Queensland, Australia.
Wortham, D.W. (1999). Nodal and matrix analyses of communication patterns in small
groups. Proceedings of the Computer Support for Collaborative Learning (CSCL)
1999 Conference. Palo Alto, CA: Stanford University, 681-686.
Yang, C., Tsai, I., Cho, M., Kim, B., & Laffey, J. (2006). Exploring the relationships
between students' academic motivation and social ability in online learning
environments. Internet and Higher Education, 9 (4), 277-286.
Zumbach, J., Mühlenbrock, M., Jansen, M., Reimann, P., & Hoppe, H. –U. (2002).
Multidimensional tracking in virtual learning teams. In G. Stahl (Ed.), Computer
Support for Collaborative Learning: Foundations for a CSCL Community (pp.
650-651). Hillsdale, NJ: Erlbaum.
Zumbach, J., & Reimann, P. (2003). Influence of feedback on distributed problem based
learning. In B. Wasson, S. Ludvigsen, & H.-U. Hoppes (Eds), Designing for
change in networked learning environments (pp. 219-228). Dordrecht: Kluwer.
Zumbach, J., Reimann, P., & Koch, S. C. (2006). Monitoring students‟ collaboration in
computer-mediated collaborative problem-solving: Applied feedback approaches.
Journal of Educational Computing Research, 35(4), 399-424.
Zumbach, J., Schonemann, J., & Reimann, P. (2005). Analyzing and supporting
collaboration in cooperative computer-mediated communication. In Proceedings
of the Computer-supported Collaborative Learning conference. Taipei, Taiwan.

164

VITA

Piyanan Nuankhieo was born in Bangkok, Thailand. After receiving her
Bachelor‟s degree in Business Administration, she went to Asian Institute of Technology
in Thailand to pursue her Master‟s degree in Information Management. In 2004, Piyanan
enrolled in the School of Information Science & Learning Technologies at the University
of Missouri to pursue her doctoral degree in Learning Technologies and received her
PhD‟s degree in May 2010. Piyanan Nuankhieo‟s research has been focus on social
computing and online interaction in online settings.

165

