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ABSTRACT

The importance of supporting reflection in learning and problem-solving has been
emphasized in education and professional development (Bloom, 1956; Brown, Bransford,
Ferrara, & Campione, 1983; Dewey, 1933; Schön, 1983). Previous studies have reported
the effectiveness of certain instructional strategies in supporting reflection, such as
classroom discussions with instructor and peers (e.g., Van Zeen, 1997), learning journals
(e.g., Jarvis, 2001; Moon, 1999), concept mapping (e.g., Fellows, 1994), and question
prompts (Davis, 2000; 2003). These strategies support reflection through social
interaction, thought articulation, engaging in retrospective review, and actively
monitoring and evaluating the individual learning process.
While online asynchronous discussion has been used extensively in distance
learning environments, educators have found that merely exposing students to reflective
activity, such as through social peer discussion, does not necessarily mean that students
will engage in higher-order thinking or reflect effectively. Therefore, this study
investigated the effect of using two types of instructional strategies––peer discussion and
learning journals––and combined them with question prompts to support reflection in an
online learning environment.
A factorial design was employed. A total of 277 college students were recruited
from a Web-based introductory course on energy and environment. All students
participated in two weekly discussions that required them to post either journal entries or
peer discussion messages before, during, and after lessons. In addition, these two main
strands--journal writing and peer discussion--were further subdivided so that some
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student groups in each were provided with question prompts related to the lessons, while
other groups were not. Thus, there were four different treatments: Journal entries with
question prompts; journal entries without question prompts; peer discussion with question
prompts; and peer discussion without question prompts. The discourse transcripts and
unit exam scores were collected to measure the level of reflection, breadth of discourse,
length of discourse, and comprehension exam scores. The discourse transcripts were
analyzed using both qualitative and quantitative methods.
The statistical results showed that students who wrote learning journals with
question prompts had more keywords, longer messages, and better comprehension exam
scores than students who wrote learning journals without question prompts. Also,
students who wrote learning journals with question prompts had statistically significant
higher reflection levels, more keywords, longer messages, and higher comprehension
exam scores than students who had peer discussions with question prompts. A
comparison of learning journals without question prompts and peer discussions without
question prompts did not reveal significant findings, nor did a comparison of peer
discussion without question prompts and peer discussion with question prompts.
The study also revealed that the nature of the tools, the nature of the learning tasks,
and the guidance that the students received fostered reflection in the distance learning
environment. Additionally, students’ selective use of question prompts may also affect
students’ metacognition and reflection level. Finally, study limitations are discussed and
recommendations are made for further research.
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CHAPTER 1
INTRODUCTION

Historically, the fields of education and professional training have emphasized the
importance of reflection in learning and problem solving (Bloom, 1956; Brown,
Bransford, Ferrara & Campione, 1983; Dewey, 1933; Flower & Hayes, 1980; Schön,
1983). Dewey (1933) considered that learning is reflection on experience. He stated that
without reflection, experience is shallow, and at best leads to superficial knowledge. Von
Wright (1992), taking a metacognitive perspective, also asserted that learners’ lack of a
deep understanding or inability to reflect on experience may stem from having only
surface-level academic knowledge or inert knowledge that cannot be used effectively.
Reflecting on the learning process can increase metacognitive knowledge about the
learning process and lead to changes in future processing. In some types of professional
development activities, such as teacher training and nursing education, reflection has
been an important learning tool that serves to integrate theories and practice (Atkins &
Murphy, 1993). In the field of education, reflection is a means as well as a goal (Von
Wright, 1992). Studies have shown that students who engaged in reflective activity
generate better conceptual understanding, problem solving, and knowledge transfer (Lin,
Hmelo, Kinzer, & Secules, 1999; Sullivan, 1994).
In spite of the fact that many educators agree that reflection may be a central
aspect of the learning process, there is little shared understanding of how it may facilitate
learning. Several different explanations are offered about reflection and its role in
learning and professional development (e.g., Boyd & Fales, 1983; Boud, Keogh, &
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Walker, 1985; Dewey, 1933; Mezirow, 1990; Moon, 1999a, 1999b; Schön, 1987). Some
emphasize the concept of reflection from the cognitive perspective, while some regard
reflection as a kind of metacognition (e.g., Higgins et al., 1991), and others treat
reflection as a link between metacognition and self-regulation (e.g., Ermert & Newby,
1996), or thought and action. Yet, these theories and models share several common
characteristics of the reflective process.
First, reflection is an active, intentional meaning-making process that aims to
resolve problems and generate perspectives (Atkins & Murphy, 1993; Boud, Keogh, &
Walker, 1985; Dewey, 1993; Mezirow, 1991). Dewey (1933) believed that reflective
thinking is “active, persistent, and careful consideration of any belief or supposed form of
knowledge in light of the grounds that support it and the further conclusions to which it
tends” (p. 9). The process of reflective thinking, according to Dewey, is a special form of
problem solving that involves a review of the way we have consciously and purposefully
applied ideas in strategizing and implementing each phase of solving a problem
(Mezirow, 1990). It begins with making sense of current problems and existing
experiences and establishing some hypotheses to examine possible solutions. Further, it
associates existing experience, integrating all of the information to recognize concepts.
The reflection process is complete when the solutions are tested or perspectives are
formed. The product of reflection is either solutions for problems, or new perspectives
(Atkins & Murphy, 1993). This process deepens our understanding of new information so
that it can be better assimilated or accommodated to our knowledge structures (Piaget,
2001; Rodger, 2002).
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Second, reflection involves monitoring one’s own thinking process and meaning
during and after action (Atkins & Murphy, 1993; Davis, 2003; Lin et al., 1999; Moon,
1999a; Schön, 1983). Reflecting on goals, action plans, and prior experiences renews
understanding of one’s own performance. After conducting studies of professional
development, Schön (1983) pointed out that reflection occurs not only during action, but
also after action. The learners monitor the interaction of knowledge and action so that
they can modify the rest of the problem-solving steps during action.
Last, reflection can be a product of social interaction (Dewey, 1933; Rodger,
2003; Von Wright, 1992; Wells, 1999). Learners need to have interactions with others
and the environment so that they can reflect on meaning derived from prior experiences.
During these interactions, the learners receive feedback that affects personal
understanding, and gain insight from exposure to multiple perspectives (Rodger, 2003,
Schwartz, Brophy, Lin & Bransford, 1999). Reflection internalizes meaning from a
variety of contexts; it serves to broaden and lead one to share individual experience.
Based on these commonalities, reflection encompasses meaning making,
monitoring, and social interaction. Specifically, reflection is a process whereby learners
are able to (a) show awareness of a cognitive conflict by verbalizing current
understanding of a problem; (b) state their initial perspective with justification from prior
knowledge or experiences; (c) evaluate alternative perspectives by validating their
strengths and weaknesses; and (d) revise and reassess initial explanations to see the
discrepancy.
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Problem Statement
Enhanced by the development of technology, a distance learning environment can
be a rapid, information-rich, and interactive learning environment. Learners need more
than basic reading and writing ability––they also need the ability to engage in reflective
thinking, which will help them gain insight into what to learn and how to learn well.
Studies have found that distance learners have difficulty in reflective activity (e.g.,
Thorpe, 2000).
In Vygotsky’s view, reflection is semiotic mediated (Wertsch, 1991). Students
need to be given opportunities, such as written or verbal reports and critiques in teacherled debates in a classroom forum, to reflect on their own and others’ mental processes
(Cobb, Boufi, McClain, & Whitenack 1997; Hershkowitz & Schwarz, 1999). Lin et al.
(1999) emphasize that network-supported social discourse can be reflective when
individuals seek feedback from a community and modify their practice based on peers’
comments.
Under the current computer-supported collaborative learning (CSCL) paradigm,
online discussion has been used extensively in learning and instruction. According to a
survey by the National Education Association, more than 60 percent of distance learning
faculty in higher education reported using asynchronous communication tools in their
courses to support student-teacher interactions and class discussions (NEA, 2000). Online
discussion is a way for learners using networked computers to exchange messages, as
they discuss a topic of mutual interest (Gunawardena, Lowe, & Anderson, 1997).
Through text-based discussion, participants have opportunities for “exchanging and
examining different views to form their answer, enhancing their knowledge or
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understanding, their appreciation or judgment, their decision, resolution or action over the
matter at issue” (Dillon, 1994, p. 8).
Across time and geographic boundaries, online discussions provide more
opportunities for instructor-learner and leaner-learner interactions, equalizing
participation among students and allowing them time to think deliberately. Especially for
asynchronous discussion, because response is delayed, educators believe that participants
have more time to reflect and compose answers (Burge, 1994; Harasim, 1987; McCreary
& Van Duren, 1987; Wiesenberg & Hutton, 1996). Additionally, the design of network
technologies is such that participants in distance learning are able to record, trace, and
display students’ thinking process, and make the thinking visible (Davis, 2002; Lin et al.,
1999).
While studies have shown that asynchronous discussions promote reflection and
foster critical thinking (e.g., Hsi & Hoadley, 1997; Land & Dornisch, 2001), scholars
found a number of factors that affect reflection in online discussions. First of all, online
discussions involve exchanges of information that may not be compatible with existing
knowledge. Discussants tend to ignore contradictory information in discussions (Kanuka
& Anderson, 1998; Lipponen, Rahikainen, Lallimo & Hakkarainen, 2003), or simply to
share superficial opinions (Feldman et al., 2000, Stahl, 1999). As a result, learners are
less engaged in reflection or meaning-making processes.
Second, due to the dialogic nature of online discussions, learners may not keep a
sustained discussion thread (Lipponen et al., 2003). A peer discussion is an interaction
process that depends on discussants’ mutual interests to carry on conversations. If a
discussant posts a message without receiving responses from peers, the learner can only
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continue a monologue or join others’ discussion by switching topics. The learner may
lose the chance to develop further initial ideas.
Third, while the time delay may provide students with more time to compose their
responses, it may also delay students’ receipt of peer feedback. The student has to wait
for feedback from peers so that he/she can revise the work. Sometimes this delay may
affect one’s reflection flow (Mills, 2001).
Further, reflection is a personal process, so making a reflective statement in public
or in private may be difficult. Students may be more comfortable using reflection to selfevaluate (Roberts, 2002). To reveal one’s feelings and understanding in public requires a
higher level of confidence or familiarity with the audience. Online discussions can be “a
fruitful source of insights into academic ideas, but it can also appear to be directionless,
trivial and self-indulgent” (Goodyear, 2002, p. 51).
Reflection is a complex, rigorous, intellectual, and emotional enterprise that takes
time to do well (Dewey, 1946; Rodger, 2002). Bond et al. (1985) also noted that teachers
often overlook students’ reflection and assume that students reflect effectively. Merely
exposing students to opportunities for reflective activity, such as social peer discussion,
does not necessarily mean that students will engage in higher order thinking or reflect
effectively. A number of studies have reported the effectiveness of instructional strategies
in supporting reflection, such as classroom discussions with instructor and peers (e.g.,
Van Zeen, 1997), learning journals (e.g., Jarvis, 2001; Moon, 1999b), self-assessment
exercises, concept mapping (e.g., Fellows, 1994), and question prompts (Davis, 2000;
2003). These strategies support reflection through social interaction, articulating
thoughts, engaging retrospective review, and actively monitoring and evaluating one’s
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learning process. To reflect effectively, students need not only instructional activities that
engage them in reflection, but also support and guidance. To attain this goal, specific
strategies, such as using question prompts and journal writing, are promising.

Strategies to Support Reflection in the Distance Learning Environment
Supporting Reflection through Journal Writing
Journal writing has long been used as an instructional technique for professional
development in the fields of nursing and teacher education. Recently, increasing attention
has also been paid to students’ use of journal writing to consolidate and communicate
their thinking with others (Goldsby & Cozza, 2002). One of the salient features of the
individual reflective journal is the continuity of reflection flow (Eyler & Giles, 1999).
Students can reflect on their own practice without waiting for their peers to provide
comments and feedback about their ideas. Ballantyne and Packer (1995) defined learning
journals as “a learning exercise in which students express in writing their understanding
of, reflections on response to or analysis of an event, experience or concept” (p. 30).
Students may use learning journals to reflect on lectures and readings, analyze content,
and make connections with life experiences or professional practice. In addition, students
may also use the journals to record and to reflect on actions, events, or plans, as well as to
evaluate and simulate actions. Furthermore, students may use journals to refine their own
decision-making and problem-solving processes.
Journaling engages individuals in meaning-making when the writer chooses
observations, thoughts, feelings, and connections to record (De Acosta, 1995). It is an
effective tool to use in elaborating, documenting, and evaluating knowledge and practice.
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Jurdak and Zein (1998) used learning journals to support high school students’
mathematics achievement. They found that journal writing had a positive impact on
conceptual understanding, procedural knowledge, and mathematical communication, but
not on problem solving, school mathematics achievement, and attitudes toward
mathematics. Studies also found that students engaged in journal writing improved their
perceptions about subjects (e.g., Clarke, Waywood, & Stephens, 1993). Parker and
Goodkin (1987) described how students wrote a learning journal as a means of reflecting
on their own thinking and learning processes. They found that learning journals enhanced
students’ awareness of their cognitive processes and their control of those processes.
Journaling can be used in widely varied forms depending on the purpose and focus, and
on students’ engagement. Ballantyne and Packer (1995) believed that the effects of using
journaling would be increased by sharing and discussing journal entries with peers in
small groups.

Supporting Reflection by Question Prompts
Many researchers support the notion that question prompts facilitate metacognition,
comprehension, and reflection (Palincsar & Brown, 1984; Salomon et al., 1989;
Scardamalia & Bereiter, 1995). Question prompts elicit self-explanations that help
learners to improve understanding of text (Chi et al., 1994; Webb, 1983, from Davis,
2000) as well as to make thinking visible. Prior research projects have used question
prompts to support reflection in computer-supported collaborative learning environments
(see, for example, CSILE––Computer Supported Intentional Learning Environment
[Scardmalia et al., 1989]; and KIE––Knowledge Integrated Environment [Davis, 2000]).
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Question prompts perform like a sentence starter (e.g., “I want to know,” “My
theory”), or a question stem (e.g., “what we are thinking about now”) that leads students
to focus their attention, stimulate prior knowledge, monitor thinking, organize thoughts,
and visualize thoughts during the problem-solving process. Specifically, reflective
prompts encourage learners to reflect on a meta-level. Question prompts such as, “to do
the task, my plan is to,” guide learners to self-monitor the problem-solving process in
terms of planning, monitoring, and evaluation (Ge & Land, 2004). In fact, studies showed
those students who used generic prompts that did not specify where and what to reflect,
outperformed students who used directed prompts (Davis, 2003). It seems that question
prompts remind students to reflect on important points, or guide students through the
completion of certain tasks. Yet, students would perform better if they could choose
when, where, and what to reflect.

Purpose of the Study
The purpose of this study was twofold. First, the researcher observed the extent to
which students reflect as they engage in two instructional activities believed to facilitate
reflection––asynchronous discussion and journaling––in a distance learning environment.
The second purpose was to investigate the effects of using question prompts to foster
reflection in conjunction with these two reflective activities. The overarching goal was to
investigate the effectiveness of, and interactions with, three instructional strategies
(asynchronous discussion, individual journal, and question prompts) to foster reflection in
a distance learning environment.
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Research Questions and Definitions
The study investigated two research questions.
Question 1: What are the effects of two types of written discourse (asynchronous
peer discussion, and individual learning journal) in supporting individual learning and
reflection, in terms of level of reflective writing, breadth of discourse, length of
discourse, and comprehension exam scores, in a distance learning environment?
Question 2: What are the effects of using question prompts in two types of written
discourse (asynchronous peer discussion, and individual journal) in supporting individual
reflection and learning, in terms of level of reflective writing, breadth of discourse, length
of discourse and comprehension exam scores, in a distance learning environment?
Here, learning refers to individuals’ constructed meaning as it draws on their
existing ideas and experiences from personal and social negotiation (Cobb, 1990; Tobin
& Tippins, 1993). In the study, the learning outcome was unit exam scores.
Reflection refers to an active, intentional, and purposeful process that is achieved
through monitoring and evaluating one’s own thinking process, making meaning from
experiences, and interacting with the environment. The outcome of reflection is to resolve
problems or generate perspectives. The level of reflection was assessed based on a
reflective writing rubric which was developed based on Land and Dornisch’s (2001)
coding scheme. The breadth of concepts was counted as the number of concepts
mentioned in discourses. The length of discourse was the word counts of discourse.
In the asynchronous discussion, students engaged in bulletin-board-type
discussion in an authentic distance learning activity. Students were given two specific
course-related topics on which to express their original opinions and make comments on
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group members’ opinions. Students summarized the principles and concepts they learned
from the lessons, or drew from previous experiences to support their points. The purpose
was to communicate and share perspectives on a common joint activity.
Journal writing is “a learning exercise in which students express in writing their
understanding of, reflections on, response to or analysis of an event, experience or
concept” (Ballantyne & Packer, 1995, p. 30). In this study, journaling was used as an
individual weekly assignment to keep track of course ideas, as well as to monitor a workin-progress. Specifically, journal writers should be able to: (1) express their observations,
opinions, and experiences informally in terms of loose structure and in the first-person
voice; (2) apply concepts they learned from the class; (3) summarize and evaluate their
learning process and product; and (4) keep entries over a period of time. Below is a brief
example of a journal entry extract from one of the students’ written discourse. The
journal entry is in response to an open-ended question on “whether to open ANWAR
(Alaska) or deep sea drilling off the coast of Florida for new oil production.” (Note: The
author’s name is kept anonymous in accord with research protections guaranteed to
participants in this study.)
Prior to reading the materials for this lesson, I was somewhat clueless on
where our sources came from and how we went about extracting them. I have
read about halfway through the material and have a much better view on things
now. Some of my beliefs have changed by learning some important facts and some
of my beliefs have become stronger after learning some important facts. Overall I
am still undecided about whether to open ANWAR or deep sea drill off the coast
of Florida. My views have changed in the following ways. I stated earlier that it
would be a good idea if we completely cut out the foreign trade from the picture. I
realize now that yes that would be a great idea because domestic drilling is
preferred but this would greatly increase cost. Right now the Middle East supplies

12
1/4 of the world supply of crude oil, which can be bad because it is a foreign
trade but the biggest concern there is price. If we were to produce crude oil here
then it would be approximately 12 dollars a barrel to their 2 dollars a barrel. This
is a very significant jump. So in this case I would say keep importing the crude oil
until we can no longer do so. This will cut down on the cost to the United States.
Another thing that concerned me was the drilling process. It was stated in the
material that there is no sure way to know that we are drilling in the right place
and so may need to keep drilling until we have hit the spot. I think this hit or miss
strategy is not a great idea. If drilling off the coast of Florida is going to be a hit
or miss then, again I say do not do it. The expense of drilling is too high for this
coin toss find. Earlier I stated also that supply was a big factor and it is. But it
looks as though we are doing fine in the supply end so is there a need to go after
these places that are not very important right now. Why is it we cannot save these
places for when it is dire that we drill them? If we wait maybe there will be a
better technology and a better chance of the cost being lower …

The question prompts used in this study were activity and process monitoring
types of questions, which included the following: (1) What is your initial perspective; (2)
Think again––from your past experiences, or other resources (e.g., peers’ comments,
Web sites, or readings), is there new information to support or conflict your perspective;
(3) So, my perspectives changed to … (still remains ….); (4) As I craft the answer, I am
not certain about…; and (5) How do I resolve problems I have?

Hypotheses
Based on Questions 1 and 2, the following hypotheses were considered:

13
Hypothesis 1. Students who do individual journaling will outperform students
who engage in asynchronous small group discussions, in terms of level of reflective
writing, breadth of discourse, length of discourse, and comprehension exam scores.
Rationale: Peer discussion is a modality that is used to settle disputes and not
purely for their rational or cognitive value (Chen & Hung, 2002; Enyedy, 2003). Prior
research has compared peer discussion and individual writing and concluded that peer
discussion is effective for sharing, clarifying, and distributing knowledge among peers
while writing is more effective for transforming rudimentary ideas into knowledge that is
more coherent and structured (Rivard & Straw, 2000). Hewitt (2003) found that messages
in an online discussion tended to be short and contain more superficial discussion.
Another study investigated students’ journal writing and found that students
demonstrated more high-order thinking in the journal entries, but had more
conversational responses toward group activities and assessment task (Ballantyne &
Packer, 1995). Thus, the prediction is that students working on individual writing
assignments will reflect better than those who engage in group discussions in terms of
describing problems, generating solutions, summarizing content, or monitoring and
evaluating meaning-making processes. It is assumed that students who engage in
individual journaling will focus on generating their own perspectives and monitoring and
evaluating their own work process. Students who engage in group discussion may be
more focused on exchanging information or perspectives mentioned in peers’ messages,
but less focused on generating their own perspectives or monitoring and evaluating
learning processes. Therefore, the breadth of discussion (i.e., concepts included in the
discussion) in asynchronous discussion groups may be smaller than occurs in individual
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journaling, and the level of reflection may be less than that which occurs in the journaling
groups. The students in the individual journal writing groups may have more elaboration
on their journal entries so the length of discourse maybe longer than students in group
discussion messages. In terms of exam scores, since the students have more time to
reflect on writing and reorganizing, journaling groups are predicted to have higher exam
scores than discussion groups.
Hypothesis 2. Students who use question prompts in journal writing will
outperform students who use individual journaling without question prompts, in terms of
level of reflective writing, breadth of discourse, length of discourse, and comprehension
exam scores.
Hypothesis 3. Students who use question prompts in small group discussion will
outperform students who engage in asynchronous unstructured small group discussion
without question prompts, in terms of level of reflective writing, breadth of discourse,
length of discourse, and comprehension exam scores.
Rationale for Hypotheses 2 and 3: Merely engaging students in a reflective
writing assignment might not support students’ reflection (Wells, 1999). A number of
studies found that question prompts scaffold comprehension, metacognition, reflection,
and problem solving. Students receiving question prompts generally performed better
than students who did not receive question prompts (Ge & Land, 2002; King, 1989, 1991,
1994; Rosenshine, Meister, & Chapman, 1993). Specifically, reflective prompts help
students to monitor and evaluate their thinking and complete particular tasks (Davis,
2003, Lin et al., 1997). Students who use question prompts during journaling and
discussion will have a more specific focus and direction toward completing a particular
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task. In terms of comprehension exam scores, since the question prompts have been
designed to support reflection on target concepts, students using question prompts during
journaling and discussion are expected to have better achievement than students who do
not use question prompts.
Hypothesis 4. Students who use question prompts during journaling will perform
better than students who are engaged in asynchronous small group discussion with
question prompts, in terms of level of reflective writing, breadth of discourse, length of
discourse, and comprehension exam scores.
Rationale: Although studies have shown the effectiveness of using question
prompts to support individual reflection and group reflection (e.g., respectively, Davis,
2003; Jurdak & Zein, 1998), little research has investigated the difference between them.
In Ge and Land’s (2003) study, students who worked with peers and received question
prompts did not perform significantly better than students who worked individually and
received question prompts in solving ill-structured problems. Researchers believe that
journal writings foster more completed and continuous reflection streams than does peer
discussion (e.g., Ferdig & Trammell, 2004; Mills, 2001). It is assumed that students who
engage in journal keeping will be able to plan their answers to answer the question
prompts, while students in discussion groups may not be able to develop their thoughts
thoroughly.

Significance of the Study
As the educational paradigm has shifted, educators are paying closer attention to
situating learning in practice. Reflection is one of the important components in achieving
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adaptive expertise (Hatano & Inagaki, 1992). Seeing why, how, and where reflection is
needed helps students develop conditional knowledge about reflection, which is
important for promoting transfer (Brown et al., 1983; Salomon & Perkins, 1989). In the
distance learning environment, learners need to use metacognition, self-regulation, and
personal reflection skills in managing their own learning experiences. The results from
the proposed study provide a better understanding of the role of reflection in the distance
learning environment, and the effects of using the three instructional strategies––question
prompts, journal writing, and peer discussion––to support reflection and learning.
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CHAPTER 2
LITERATURE REVIEW

This chapter contains a review of the literature on reflection as based on several
models and theories and provides a framework for addressing reflection in distance
learning environments. Further, specific instructional strategies—including peer
discussions, journal writing, and question prompts––are reviewed with regard to their
cognitive benefits and research results from qualitative and quantitative studies.

Theories and Models of Reflection
In this section I review theories from Dewey (1933), Schön (1983), Mezirow
(1990), and Moon (1999a) to summarize the definition, process, and assessment of
reflection. The models emphasize experiential learning.
Dewey’s Reflective Thinking
The most widely quoted definition of reflection is from John Dewey’s (1933)
How We Think:
... active, persistent, and careful consideration of any belief or supposed form
of knowledge in light of the grounds that support it and the further
conclusions to which it tends … it includes a conscious and voluntary effort to
establish belief upon a firm basis of evidence and rationality (p. 9).
Dewey considered reflection to be a scientific inquiry process based on critical selfexamination of one’s beliefs based on evidence. He aligned reflection with thinking and
used a number of terms for it. Dewey noted that reflective thinking exists in two states: It
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originates in a state of doubt, uncertainty, or difficulty, and further turns into “an act of
searching, hunting, inquiring to find material that will resolve the doubt, settle and
dispose of the perplexity” (p. 12). Specifically, Dewey listed five phases of reflective
thought: (1) suggestion, a possible solution; (2) an intellectualization of the difficulty or
perplexity that has been felt; (3) hypothesis: the use of one suggestion after another as a
leading idea or hypothesis; (4) reasoning: the mental elaboration of the idea or
supposition as an idea; and (5) testing the hypothesis through overt or imaginative action
(p. 105). Some scholars in the field of education view Dewey’s reflective thinking as a
kind of hypothesis testing (e.g., Mezirow, 1990). However, it is more than hypothesis
testing. Rodgers (2002) reviewed Dewey’s works and pointed out that reflective thinking
is also a meaning-making process.
Based on the belief that experiences are the elements of one’s thinking and
learning, Dewey pointed out that reflection is the process whereby one makes meaning
from experiences. According to Dewey, “an experience” is more than simply attending to
events; it is an interaction with other individuals, the environment and the world. An
experience becomes a thought when one gives value or adds meaning to it. Dewey
believed that reflection occurred when experience changes. “In discovery of the detailed
connections of our activities and what happens in consequence, the thought implied in cut
and try [sic] experience is made explicit.… Hence, the quality of the experience changes,
the change is so significant that we may call this type of experience reflective—that is
reflective par excellence” (Dewey, 1916/1944, p. 170). In other words, the function of
reflection is to make meaning: to formulate the relationship and continuities among the
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elements of an experience, between that experience and other experience, between that
experience and the knowledge that one carries (Rodgers, 2002).
Dewey’s reflection involved a review of the way in which we have consciously,
coherently, and purposefully applied ideas in strategizing and implementing each phase
of solving a problem (Mezirow, 1991). In sum, Dewey emphasized that: (1) reflection is
a rigorous inquiry process based on evidence; it begins with perplexity and ends up with
actions to find solutions; (2) reflective thinking requires an active and persistent attitude;
and (3) reflection is a process of making meaning from experiences. The origin of
experiences is our interaction with people and the environment.

Models of Reflection Process
Based on the notion that reflection is built from personal experience, a number of
researchers proposed several models to explain the process of reflection from various
contexts (e.g., Atkins & Murphy, 1993; Boud et al., 1985; Boyd & Fales, 1983). For
example, Boyd and Fales (1983) contend that “reflective learning is the process of
internally examining and exploring an issue of concert, triggered by an experience, which
creates and clarifies meaning in terms of self, and which results in a changed conceptual
perspective”. Boud et al. (1985) depicted reflection as “those intellectual and affective
activities in which individuals engage to explore their experiences in order to lead to new
understandings and appreciations” (p. 19). These definitions both indicate that reflection
is a self-directed process, and that the outcomes of reflection lead to changed conceptual
perspectives.
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As for the process of reflection, both Boyd and Fales (1983) and Boud et al.
(1985) further delineated the steps in the reflection process. Atkins and Murphy (1993)
reviewed a number of models and summarized the three key stages of reflection. The first
stage of the reflective process is triggered by an awareness of perplexing feelings and
thoughts. The second stage is a critical analysis of the situation, which is constructive and
involves an examination of feelings and knowledge. Boud et al. (1985) pointed out that
reflection occurs in the re-evaluation of experience that includes: (1) association––
relating new data to that which is already known; (2) integration––seeking relationship
among the data, (3) validation––determining the authenticity of the idea and feelings
which have resulted; and (4) appropriation––making knowledge one’s own. The third
stage is the development of a new perspective on the situation.
Moon (1999a) compiled these models into nine steps in the reflection process:
experience, need to resolve, clarification of issue, reviewing and recollecting, reviewing
the emotional state, process of knowledge and ideas, resolution, transformation, and
possible action (these process and models are listed in Table 2.1). Moon pointed out that
these models are more like teaching models or guidance, rather than models of what is
going on in the brain
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Table 2.1
The stages of reflection from Moon (1999a)
Summary of
Boyd & Fales
Boud, Keogh, &
Stages
(1983)
Walker (1985)
Experience
Experience
Experience
Inner discomfort
Need to resolve
Clarification of
issue
Reviewing,
recollecting
Reviewing the
emotional state
Process of
knowledge and
ideas
Resolution

Atkins & Murphy
(1993)
Experience
Uncomfortable
feelings

Identification
/clarification
Openness to new
information

Return to
experience
Attend to feelings

Critical analysis of
feelings

Association,
integration,
validation
Outcome
/resolution

Critical analysis of
knowledge

Outcome/integration
New perspective
/acceptance
on learning
Possible
Transformation
transformation
Decision whether or Possible action
Possible action
not to act
Source: Moon (1999a) Reflection in learning and professional development (p. 28)

Schön’s Theory of Reflection
Schön (1983, 1987) recognized the lack of instrumental methods needed to bring
theory into practice. He was against traditional “technical-rationality,” a positivist
epistemology of practice, in grounding of professional knowledge. He proposed
“reflection” as an alternative epistemology of practice.
The practitioner allows himself to experience surprise, puzzlement, or confusion
in a situation which he finds uncertain or unique. He reflects on the phenomenon
before him, and on the prior understandings which have been implicit in his
behavior. He carries out an experiment which serves to generate both a new
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understanding of the phenomenon and a change in the situation. (Schön, 1983, p.
68).
Schön used the term “reflection-in-action” to describe the mechanism by which
practitioners encounter an unexpected situation, and how they cope with the gap between
theory (learned knowledge) and knowing-in-action. Reflection-in-action is simultaneous
reflection whereby the individual is consciously monitoring his/her actions and
modifying next actions instantaneously. Schön stated that reflection-in-action involves
restructuring of relevant understanding, a reframing of the problems, and the
development of a new way of performing that is enacted. Reflection occurs at the time of
action, and only occurs in situations in which the action leads to unexpected
consequences (Moon, 1999a). According to Schön (1987), reflection-in-action should be
critical to questioning the assumption structure of knowing-in-action, which he defined as
the dynamic knowledge we perceive during the action. Another mechanism is “reflectionon-action”, which is the form of reflection that occurs after action. Schön’s reflection-onaction is the content of the verbal description of reflection-in-action. It is also an
evaluation of the cognitive process that guides an action.
Schön’s notion of reflection is similar to Dewey’s reflection as a response to a
situation of uncertainty or a problem (Moon, 1999a). There have been some critiques of
reflection-in-action: These include, for example, that it is like metacognition, which is
more focused on monitoring the problem-solving process (Eraut, 1994). However, Schön
revealed an important point: Reflection does not always occur after action––it may occur
during action and lead to changes in future courses of action as well.
Mezirow’s Critical Reflection
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Mezirow (1990) criticized Dewey’s reflective thinking as validity testing, which
did not explicitly differentiate the function of reflection on the content or process of a
problem, and does not examine systematically how habits of expectation affect reflective
thoughts. Therefore, he proposed three forms of reflection, whereby reflection is defined
as “the process of critically assessing the content, process, or premise (s) of our efforts to
interpret and give meaning to an experience” (p. 104). The central function of reflection
is to validate prior learning or justification of our beliefs. Mezirow believed that
reflection should focus not only on the content of problem, as in Dewey’s reflective
thinking, but also on the strategies for and procedures in problem solving. Further,
reflection also involves the critique of assumptions about the content or process of
problem solving. Mezirow used “premise reflection” to refer to the fault-finding review
of the presuppositions from prior learning and their consequences. Through content and
process reflection, one can change meaning schemes; through premise reflection, one can
transform meaning perspectives. The transformation of meaning schemes and meaning
perspectives eventually leads to transformative learning.
To better clarify the concept of reflection, Mezirow listed some non-reflective
actions––habitual action, learning, thoughtful action, and introspection. Habitual action is
not reflective action since it occurs outside of focal awareness––riding a bicycle is one
example of habitual actions. Learning and introspection are not reflection, either. The
former involves learning new things and gaining new experiences, and the latter involves
recalling one’s thoughts and feelings without validity testing of prior learning.
Thoughtful action is one type of higher-order cognitive process that guides us to analyze,
perform, discuss, and judge. It involves a selective review of prior learning or simply
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using one’s beliefs to develop an interpretation. It does not involve deliberate appraisal or
reappraisal of it. An example of thoughtful action is to decide the next action when
involved in an intensive physical sport.

Moon’s Reflection Model
Based on the constructivist viewpoint, Moon (1999a) developed a stage model of
learning and representation of learning to elaborate the process of learning and reflection.
The five stages of learning include noticing, making sense, making meaning, working
with meaning, and transformative learning. In the first two stages, the learner acquires
sensory data and seeks coherence in the material that is perceived. At the making
meaning stage, the second stage, a learner relates new material to what is already known
in the cognitive structure. At this stage, some accommodation may occur in the cognitive
structure. At the third stage, making meaning, the learner must process the material
directly and is able to explain elements of new material; this involves some
accommodation and understanding. Further, at the stage of working with meaning, the
learner works from the new cognitive structure to refer back to external resources for
more information or to check on details. This stage is guided by the accumulation of
ideas resulting from ongoing learning. Finally, in transformative learning, the learner has
more ability to extensively accommodate the cognitive structure. The learner also
demonstrates the ability to evaluate his/her knowledge and the learning process.
According to Moon, reflection occurs when the learner is upgrading stages of learning
from lower stages, like making sense, to higher stages, like making meaning, working
with meaning, and transformative learning.
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Summary of Reflective Theories and Models
Reviewing the aforementioned models and theories, it is found that these
reflection theories or models may be built from different frameworks of use or in
guidance on reflection; the reflection process may be similar (Moon, 1999a). In Dewey’s
experimental learning approach, reflection is a process of meaning making that occurs
when a learner lacks immediate knowledge to connect new information with existing
experiences. Resolution of the problem may require many cognitive functions, such as
analyzing the problem, associating new information with existing knowledge or
experiences, integrating relationships with information, and validating the authenticity of
the results.
Further, reflection is a self-directed mechanism by which learners determine when
to engage in the meaning making process and what to reflect upon, depending on the
individual’s awareness and judgment. Specifically, reflection provides information about
the outcomes and the effectiveness of selected strategies, thus making it possible for a
learner to gain strategic knowledge from specific learning activities (Ermert & Newby,
1996). Therefore, the main characteristics of reflection are identified as meaning making,
monitoring, appraisal, and adjustment. It is the process by which an individual is actively
monitoring and evaluating his/her understanding; when confronting problems or
dissonant feelings, the individual is able to engage in the meaning making process to find
a solution to ease feelings of perplexity.

Current Findings in Support of Reflection in Higher Education
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Recent research has investigated how reflection supports learning in a variety of
contexts. May and Etkina (2002) examined conceptual gains and reflection in a physics
class composed of first-year college students. It was found that students with high
conceptual gains tended to show more articulate and epistemologically sophisticated
reflection than students with low conceptual gains. In Palmer’s (2004) study, engineering
students kept online reflection journals for an engineering management course. Students
in the study reported that they learned most from “enforced” continuous revision of
course material. Moreno and Mayer (2005) investigated the role of reflection in
promoting cognitive retention and transfer. In their study, college students were required
to participate in a multimedia game to learn botanical concepts about plants in different
climates. The results indicated that students who had opportunities to justify their
answers remembered more concepts in the retention test and performed better in a far
transfer task than students who did not justify their answers. Further, that study showed
that students benefited most from reflecting on the correct model of a solution to the
problem than from reflecting on their own answers.
A number of instruction techniques can support reflection, such as weekly reports
(e.g., May & Etkina, 2002; Palmer, 2004), concept maps, question prompts (e.g., Lin &
Lehman, 1999), teacher-led classroom discussions (e.g., Cobb et al., 1997), computersupported collaborative learning environments (e.g., CSILE––Scardamalia et al., 1989;
CaMILE––Hmelo, Guzdial & Turns, 1998; Star Legacy project––Schwartz et al., 1999;
Progress Portfolio––Loh et al., 1997). Lin and her colleagues (1999) summarized several
uses of technology to support reflection, including process displays, process prompts,
process models, and reflective social discourse.
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Students reflect not only on direct experiences, but also on observation of peers’
performance. College students in May and Etkina’s study (2002) reported that reading
peers’ journal also helped them to understand concepts. Similar results were also found in
teacher training research (e.g., Hammersley-Fletcher & Orsmond, 2005).
Reflection needs guidance; without guidance, reflection can become inward, and
lead to aimless retrospective thinking. Studies showed that, either solo or interactively,
explicit task instruction is more important than task format (Lamy, 2003).

Assessment of Reflection
Self-Report Survey
One example of a self-report survey was developed by Kemer et al. (2000). Based
on Mezirow’s (1990) critical reflection model, the five-point Likert type of self-report
survey included four categories: habitual, understanding, reflection, and critical
reflection. Questions from reflection categories included: “I sometimes question the way
others do something and try to think of a better way,” “I like to think over what I have
been doing and consider alternative ways of doing it,” “I often reflect on my actions to
see whether I could have improved on what I did,” and “I often re-appraise my
experience so I can learn from it and improve for my next performance.” Critical
reflection questions focused more on whether the learner changes original concepts.
Critical reflection questions included: “As a result of this course I have changed the way
I look at myself,” “The course has challenged some of my firmly held ideas,” “As a result
of this course I have changed my normal way of doing things,” and “During this course I
discovered faults in what I had previously believed to be right.”
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Content Analysis of Written Discourse
Sparks-Langer et al. (1990) reported seven levels of reflection that distinguish
types of language and thinking: (1) no descriptive language; (2) simple, layperson
description; (3) events labeled with appropriate terms; (4) explanation with tradition or
personal preference given as the rationale; (5) explanation with principle/theory given as
the rationale; (6) explanation with principle/theory and consideration of context factor;
and (7) explanation with consideration of ethical, moral, and political issues. Although
the coding scheme mirrors Gagne’s (1968) hierarchy of thinking, it is still more aligned
to the linguistic structure of discourse than to a model of reflective thinking. Ember et al.
(1999) created a coding scheme for journal writing in professional development. The
coding scheme was also based on Mezirow’s writings on reflective thinking, including
habitual action, introspection, thoughtful action, content reflection, process reflection,
content and process reflection, and premise reflection. The first three kinds of categories
are labeled as non-reflective action, while the rest of the categories are more reflective.
Hatton and Smith (1995) developed a series of rubrics to assess reflective writing
for teacher training, including no reflection, descriptive reflection, dialogic reflection,
and critical reflection. No reflection is a level in which students simply describe the
action without relating it to their explanation, meaning, or judgment. Descriptive
reflection focuses on one’s own perspective. Dialogic reflection not only includes
multiple perspectives, but also analyzes or/and integrates factors and perspectives. In this
level, students may recognize inconsistencies and provide deliberate rationales and
critique. Critical reflection includes multiple perspectives, influenced by multiple
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historical and socio-political contexts. Based on Hatton and Smith’s (1995) and others’
coding schemes, Maclellan (2004) added three categories to comprise three elements of
the reflective process—the conceptualization, the implication, and the veracity of the
issue; and four hierarchical levels of reflection: technical, descriptive, dialogical, and
critical. The two coding schemes have been used to analyze written discourse in
professional training. The results indicated that students in both studies were reflective,
but most were at the descriptive reflective level; few presented their critical or dialogic
reflection in the discourses.

Individual Journal Writing Supports Reflection
Writing is a well-known instructional strategy that supports learning and thinking.
From a socio-cultural perspective, writing is a psychological tool rather than an activity
in its own right (Wells, 1999). By engaging in writing, learners are able to systematically
organize concepts, discover, review, manipulate, and extend ideas (Emig, 1977; Fulwiler,
1987; Langer & Applebee, 1987). Teachers use writing to serve three main purposes: (1)
to draw on relevant knowledge and experience in preparation for new activities; (2) to
consolidate and review new information and experiences; and (3) to reformulate and
extend knowledge (Langer & Applebee, 1987). According to Vygotsky, the process of
writing requires writers to develop a more conscious and intentional status to transfer
inner speech into written text. The writing process promotes deliberation and systematic
thinking; it is also a process of problem solving (Scardamalia, Bereiter, & Steinbach,
1986). A number of writing activities, such as note taking, summarizing, answering, and
essay questions, have been shown to support learning (Keys, 1999; King, 1994).
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Qualitative studies have indicated that expressive writing, especially writing in journals,
plays a key role in developing personal understandings of different science material
(Powell & Lopez, 1989; Roth & Rosaen, 1991; Strauss & Fulwiler, 1987, cited in Keys,
1999).
Traditionally, journals are used in English and language arts classes to help
writers experiment with language and document their progress (Fulwiler, 1987).
Recently, journal writing has become an effective writing exercise that is used in
connecting thoughts, feelings, experiences and actions for self-development, professional
education, and literacy. Ballantyne and Packer (1995) described a learning journal as “a
learning exercise in which students express in writing their understanding of, reflections
on, response to or analysis of an event, experience or concept” (p.30). Fulwiler (1987)
described journals as neither diaries nor class notebooks; yet, like the diary, it is written
in the first person about issues the writer cares about; and like the class notebook, it is
concerned with the content of a particular course. Journals are a purposeful, focused
genre.
Journal writing can be used in several ways, such as to summarize what students
have learned from lectures, readings, or course assignments (e.g., Ballantyne & Packer,
1995), to list difficulties in learning tasks (e.g., Jurdak & Zein, 1998), to apply course
concepts to life experiences (e.g., Connor-Greene, 2000), to design an action plan to
resolve a problem (e.g., Sullivan, 1994), to reflect on given topics (e.g., Shepardson &
Britsch, 2001), or to evaluate a course (e.g., Wagner, 1999). Teachers usually assign
journals for a variety of practical reasons, such as to (1) help students find personal
connections to the material they are studying in class and text books, (2) provide a place
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for students to think about, learn, and understand course matter, (3) collect observations,
responses, and data, and (4) allow students to practice their writing before handing it in to
be graded (Fulwiler, 1987, p. 6).
As for the format, sometimes it can be students’ individual journals that are
submitted during or after classes; a dialogue journal, which is a two-way communication
with instructors (e.g., Hanrahan, 1999); or a group journal, in which a group of students
completes a project (e.g., Abrams, 2001). Recently, with the use of computer technology,
students also have made journal entries via electronic mail or Web sites (e.g.,
Andrusyszyn, 1997; Meel, 1999). One example of a Web-based journal is the blog. A
blog is a personal public construct, which also has the capacity to engage people in
collaborative activity, knowledge sharing, reflection and debate. Ferdig and Trammell
(2004) compared the blog with other asynchronous discussion forums, such as
newsgroups and bulletin boards, and proposed that the blog may be more successful in
promoting conversational interactivity and higher order thinking and active learning.
blogs foster more critical and analytical writing, as they force students to confront their
own opinions and contemplate how their view might be interpreted and reflected on by
others (Mortensen & Walker, 2002, cited in Williams & Jacobs, 2004).
A learning journal as used in this study was defined as a type of writing
assignment in which writers are able to: (1) express their observations, opinions and
experiences informally in terms of loose structure and in first-person voice; (2) keep
entries over a period of time; (3) summarize and evaluate their learning process and
product; and/or (4) elaborate concepts they learned from the class. The notion of
“learning” refers to the writer’s overall intention.
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How Journal Writing Supports Reflection
Journal writing provides a number of venues to support learning. When people
articulate connections between new information and what they already know, they learn
and understand that new information better (Bruner, 1966). Journal writing demands time
and intellectual space, providing a focal point (Moon, 1999b), expression of emotion, or
affective function. In fact, writing supports thinking, which involves cognitive efforts,
such as observation speculation, inner questioning, self-awareness, digression,
organization, synthesis, revision, information seeking, and similar operations that
demonstrate that attention is being paid to the course content (Fulwiler, 1987). The
narratives accomplish more than reporting experiences. Students reveal their thinking
processes as well as what they view as significant through writing personal journals.
Jurdak and Zein (1998) found that middle school students who spent seven to 10 minutes
at the end of each math class summarizing the course content and listing difficulties
performed better on conceptual understanding, procedural knowledge, and mathematical
communication than students who took drill practice at the end of each math class.
Self-verbalizations can promote self-regulated learning (Harris, 1990). Similarly,
reflective journal writing is associated with improved capacities for metacognitive
awareness. McCrindle and Christensen (1995) investigated college students’
metacognitive level between journal writing and a scientific report group. Those
freshmen in a biology class recorded their reflections on the course content, and the
process of that content each week. Mostly, students reflected on what they learned in the
lab session, strategies they used, and evaluations or recommendations for their future use.
The results indicated that journal writers performed better than the science report group

33
on the class examination and had more developed knowledge structures. The journal
writers used more advanced strategies for learning and had greater metacognitive
awareness about their task. Also, students in the journal group were more likely to use
elaboration strategies, while students in the scientific report group were more likely to
use rehearsal strategies. As for their concept of learning, students in the journal group had
more complex and abstract understandings than the science report group.
Ballantyne and Packer (1995) analyzed journal entries by doctoral students in
education and found that when reflecting on the concepts and content presented in the
lectures and readings, most students presented higher-order thinking in the journal
entries. When focusing on assessment tasks and group activities, they were more likely to
lapse into more conversational, descriptive responding. Furthermore, Meel (1999) found
that college students in a calculus class who emailed their weekly journal to the instructor
had higher averages on the unit test, proficiency exam, and final. Yet, Connor-Greene
(2000) found no differences between students who kept 15 journal entries in a
psychology class and those who made five journal entries during the semester.
Another factor affecting reflective journal writing includes the quantity and
quality of teachers’ and peers’ feedback (Paterson, 1995). Studies showed that journal
writers benefit from both instructors’ and peers’ feedback. Instructors who provide
regular feedback to prompt and reinforce analytic responses may likely maintain a high
level of cognitive engagement throughout the course (Ballantyne & Packer, 1995). The
feedback can model thinking processes, offer ways of organizing or expanding upon the
ideas, provide alternate insights or direct students to a relevant direction, and ease
students’ learning anxiety (Meel, 1999; Paterson, 1994). On the other hand, discussing
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entries in small groups would also contribute to shaping students’ responses from
different perspectives as well (Ballantyne & Packer, 1995).
In terms of individual differences, studies found that female students are more
likely to express feelings and explore their personal and professionals strengths and
weaknesses and to report descriptively, while male students were more likely to explore
concepts, draw conclusions, and make comments about the course design and teaching
approaches (Ballantyne & Packer, 1995). In addition, students with various learning
styles (e.g., analytic, extracting, affective) freely adopted their own preferred learning
approach in relation to the task.

Structure of Reflective Journaling
Students at a beginning level of reflection may require more teacher-directed
structures than more advanced students (Paterson, 1995). One way to accommodate the
level of students’ reflection is to post a question to elicit specific types of thinking
(Edwards, 1992; Smyth, 1989, cited in Paterson, 1994)
A number of structures of reflective journaling have been proposed. Most include
a summary of weekly course content to link theory and practice with observations of real
world cases, elaborated from the learner’s own opinions and report of learning progress.
Studies indicated that students need to be provided with explicit instruction in order to
compose reflective journal entries. Models are also suggested for students to look at
specific examples of journal entries.
Adapted from Moon’s (1999b) structure of journal entries, the journal entries here
(1) included a description of observation of event or issues; (2) added new information or
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revised former theory; (3) encouraged personal reflection––relating experiences,
reinterpreting from different points of view, including different contextual factors, or
linking theory to practice; and (4) promoted action plans that resolve the problems that
conflict with existing knowledge. These processes go on to add either more reflection, or
reach the resolution, or return to the description of an event due to reviewing of new
purpose against original.

Collaborative Peer Discussions to Support Reflection
In the past few decades, peer discussion has been employed in various learning
contexts. Many studies found that students who engaged in peer discussion performed
better than students who were provided with correct answers or requested assistance from
group mates (e.g., Webb, 1989).

Theoretical Perspectives of Learning in Group Contexts
There are two approaches to framing the learning mechanisms involved in the
group context (Webb & Palinscar, 1996). One is the social interaction process from
Vygotsky, while the other is cognitive conflict from Piaget. According to Vygotsky,
one’s intellectual development appears twice. First, it appears between people on an
interpsychological plane, and then on an intrapsychological plane. The former is between
individuals’ minds; and the latter plane is within the individual on a psychological plane.
The social interaction is an internalization of social process, which transforms the process
and structure to fit the individual’s cognitive systems. Social interactions allow the
learner to activate immature (under-developed?) cognitive functions that enable him/her
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to perform on a higher cognitive level (Salomon et al., 1989). Vygotsky emphasized that
learning does not merely occur when the individual participates in social interaction;
rather, the individual’s intrapsychological plane also affects the internalized process of
social interaction (Wertsch, 1991).
Based on Piaget’s concept of “disequilibrium,” cognitive conflict is another
mechanism in the group process. Cognitive conflict arises when the learner perceives a
contradiction between his/her formed experiences and present understanding. This
conflict leads learners to question their beliefs and try to find new meaning. Cognitive
conflict is essential to the development of knowledge. Sometimes this perspective also
refers to social-cognitive conflict, which results from the learner’s social exchanges
(Webb & Palincsar, 1996). Chan (2001) compared grade 9 and grade 12 students working
with peers and individually on different levels of conceptual conflict problems. The study
found that peer discussion was more beneficial for older students and students in most
conceptual conflict groupings.
According to Piaget, cognitive conflicts are more likely to arise when learners
work with peers than when they work with adults or advanced learners, because learners
do not cooperate equally with advanced learners and do not exercise mutual control over
the interaction. Studies found that peer discussion is more generative and exploratory
than teacher-guided discussion (Hogan, Nastasi, & Pressley, 2000) and is more likely to
use active reasoning than discussion with adults (De Lisi & Golbeck, 1999).

Peer Discussion Support Knowledge Construction and Reflection
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In a group learning context, learners talk to each other to present their ideas and
perspectives. They may ask questions, provide information, and suggest plans of action.
Peer discussion requires learners to (1) articulate thought; (2) recognize the differences
among peers’ perspectives, values, and general understandings; (3) negotiate meanings;
and (4) refine the perspective to agreed-on meanings and understandings. Scholars assert
that even without any responses from peers, students can “think aloud,” which helps the
students to clarify their own ideas, elaborate them, evaluate either existing knowledge for
accuracy and gaps, integrate and reorganize knowledge, or in some other manner
reconceptualize the material (Brown & Campione, 1986).
When learners make their thinking explicit, they may discover that their own
perspectives, facts, assumptions, values, and general understandings of the material differ
to a greater of lesser extent from those of their peers. To reconcile the discrepancies, the
group members may negotiate understanding and meaning with each other. The
negotiations occur when the learners explain concepts to each other, defend their own
views, ask thought-provoking questions, hypothesize, speculate about alternative
interpretations, evaluate suggestions for feasibility, revise plans, and in general arrive at
agreed-upon meaning and plans. These processes of meaning negotiation with others are
continually reorganizing and restructuring learners’ own knowledge and thinking
processes. Working alone would not result in the same extent of cognitive change.
Webb (1989) reported that students who gave detailed elaborate explanations
achieved more in peer discussion groups. King (1989) also found that students who have
more verbal interaction are more likely to succeed in problem solving. Further, students
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who asked more task-related questions of each other reached higher levels of strategy
elaboration than did unsuccessful pairs.

Asynchronous Online Discussion to Support Reflection
Online discussion is a way for learners using networked computers to exchange
messages as they discuss a topic of mutual interest (Gunawardena, Lowe, & Anderson,
1997). Asynchronous online discussion supports reflection in several ways. For example,
learners are able to compose their responses over elapsed time. Thus, students have more
time to think and organize their thoughts (Harasim, 1993). Further, network technology
enables learners’ reasoning and thinking to be made visible by displaying, tracing, and
recording the students’ arguments, which includes how thoughts change through the help
of others (Hmelo, Guzdial, & Turns, 1998; Lin et al., 1999; Scardamalia et al., 1989).
Many computer-supported collaborative learning environments embed peer discussion as
one important component to support students’ reflection (e.g., CSILE, BGuILE, KIE,
SMART). These learning environments foster a community environment that supports
students in communicating with each other, sharing notes, and commenting and building
on each other’s arguments. Another advantage of network technology is that it supports
learners from different cultures in communicating and in sharing different perspectives
(Lin et al., 1997).
Similar to face-to-face peer discussion, students in asynchronous online
discussion are able to make their ideas explicit and compare their ideas to those of peers
(Jonassen et al., 1995; Pena-Shaff & Gay, 2001). Case studies found that discussants in
computer-mediated learning environments tended to spend more time monitoring and
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reflecting on ideas than in face-to-face interactions alone (Cohen & Scardamalia, 1998;
Dillon, 1982) and generated more task-related ideas and perspectives than under face-toface conditions (Kanuka & Anderson, 1998; Jonassen & Kown, 2001). Hawkes (2001)
compared in-service teachers’ reflection levels on a problem-based learning curriculum
with face-to-face and asynchronous discussion. He found that teachers in an
asynchronous discussion group were more reflective by reviewing purposes of task and
products of discussion, while teachers in the face-to-face discussion group were taskfocused.
In Cohen and Scardamalia’s (1998) study, there were similar amounts of selfmonitoring in both face-to-face and CSILE conditions, and little coordinating of others in
either condition. There was a higher portion of metaprocess (i.e., monitoring one’s own
ideas, monitoring ideas of others, and coordinating the ideas of all participants to create a
more integrated framework for their work) in the face-to-face condition. Students were
more likely to monitor others’ ideas and experiments when using CSILE, while in faceto-face conditions, students were more likely to monitor their own ideas and past work.

Format of Discussion
Research findings relating to online discussion revealed a number of principles
for fostering effective discussion and reflection. Examples include selecting the
discussion topics related to learners’ experiences, (Hsi, 1997), asking higher-order
questions (Hara, Bonk, & Angeli, 2000), designing the discussion around an anchor, such
as a case or a question (Hmelo, Guzdial, & Turns, 1998), and providing explicit
scaffolding to encourage collaboration and reflection (Land & Dornisch, 2002).
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Studies suggest that either studied in solo or interactively, explicitness of task
instructions is more important than task format (Lamy, 2003). Gibert and Dabbagh
(2005) found that evaluation rubrics, such as the requirement of even distribution of
postings and increased grade weight, have a positive impact on online discourse. Students
who received evaluation rubrics had more peer interaction posts and made more
inferences. However, if the discussion protocols mandated reading citations or limiting
the length of posts, students’ posts dropped and showed a lower level of cognitive
processing in the posts.

Assessment
Several techniques are used to assess the quality of discussion. Scholars have used
survey or evaluative case studies (e.g., Mason, 1990). A fairly popular research method is
content analysis of discussion transcript. Coding schemes for content analysis differ due
to the purposes and content of the discussion. For example, Henri (1992) proposed five
key dimensions—participation rate, interaction type, social cues, cognitive skills and
metacognitive skills and knowledge. Gunawardena, Lowe, & Anderson (1997) developed
a five-stage coding scheme to examine the knowledge construction process—
sharing/comparing of information; discovery and exploration of dissonance or
inconsistency among ideas, concepts, or statements; negotiation of meaning; testing and
modification of proposed synthesis; and agreement statements.
These coding schemes per se are subjective; sometimes it is difficult to
distinguish the details of cognitive or metacognitive skills and knowledge from each
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other. Mostly, studies adapt or revise from existing coding to reach the critical
requirements of each study.

Drawbacks of Online Discussion to Foster Reflection
In spite of the fact that online discussion has many strengths in fostering high
order thinking, educators also reported some drawbacks from online discussion. For
example, Kanuka and Anderson (1998) indicated that unstructured asynchronous forums
can provide metacognitive reflection and exposure to multiple perspectives but may not
promote the application of new knowledge. In other words, students can monitor, plan,
and judge different perspectives, but cannot formulate or revise their own perspectives.
Murphy (2004) examined an online asynchronous discussion via a six-level framework––
social presence, articulating individual perspectives, accommodating or reflecting the
perspectives of others, co-constructing shared perspectives and meanings, building shared
goals and purposes, and producing shared artifacts. She found that those participants
engaged primarily in processes more related to social presence and articulating individual
perspectives. Also, there was little evidence of accommodating or referring to the
perspectives of others, which is congruent with other studies (e.g., Henri, 1995) which
found that many participants in online discussions are engaged in monologues rather than
in a genuine interaction.
Also, discussion can be limited in depth and breadth, and individual
understanding can be unrelated to the group’s understanding or to some opinion leader in
the group (Bianchini, 1995, cited in Hogan et al., 2000). Chen and Hung (2002) believed
that current online discussion forums lacked the facility to support personalized
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knowledge representation. It is not easy to develop ownership of most discussion issues.
One may mistakenly assume that all students who contributed to the collection have
learned from it.
Studies reveal many methods for structuring peer interaction, including scripting
the interaction (Dansereau, 1988), assigning particular roles (e.g., Zhu, 1998), modeling,
and instruction in specific discourse skills. Use of questioning prompts (e.g., King, 1989,
1991) is one of the strategies used to scaffold and model discussion. The following
section provides a review of question prompts.

Question Prompts Support Reflection
Questioning has been used as a cognitive strategy to facilitate comprehension and
problem solving. Research shows that questioning helps students to pay attention to
important points, to elicit self-assessment (White & Frederiksen, 1998), to self-explain
(Chi et al., 1991), and to foster self-monitoring and elaboration in comprehension and
problem solving (Ge & Land, 2003; King, 1991a, 1994; King & Rosenshine, 1993). King
(1989) found that college students who answered their self-generated questions had better
retention than students who took summary or review notes for classroom lectures.

Theoretical Perspectives of Question Prompts to Support Learning and Reflection
Several theories can justify the use of question prompts to support learning and
reflection. According to the Information Process Model, questioning helps students to
maintain attention, focus on specific information, encode, and retrieve. It also helps
students to organize the information in a more meaningful way. Further, questioning also
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activates students’ prior knowledge. Pressley et al. (1992) found that students who
answer “why” questions better related prior knowledge to the new concepts.
According to Piaget’s cognitive development theory, questioning creates
cognitive discrepancies. Students are stimulated to consider various perspectives or seek
new information to make sense of their environments. This mental effort sometimes is a
challenge and may cause a change in cognitive structure.

Types of Questioning
Several types of question prompts support learning and problem solving.
Rosenshine, Meister, and Chapman (1996) categorized five formats of question prompts
to mediate the procedure—signal words, generic question stems and generic questions,
the main idea of a passage, the question types (related to the answers), and story grammar
categories. Reviewing the research of questioning, Ge and Land (2004) identified three
types of question prompts to support problem solving and high order thinking. First,
procedure prompts are used by learners to complete a specific task, such as “what is a
new example of,” or “another reason that is good....” Procedure prompts provide learners
with a means of externalizing mental activities that are usually covert (Scardamalia &
Bereiter, 1985, cited in Lin et al., 1999, p. 49). The second type is elaborative prompts
that are designed for learners to articulate thoughts and elicit explanations, such as “what
is a new example of, why is it important, and how does … affect …?” The third type is
reflective prompts, which are used to encourage learners to reflect on the meta-level, such
as “to do the task, my plan is to....” These prompts guide learners in self-monitoring the
problem-solving process in terms of planning, monitoring, and evaluation.
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Reflective question prompts are used in different formats and contexts. Reflective
questioning can cause a temporary pause in a thinking process, or monitor a thinking
process, justify a decision, appraise different perspectives, and evaluate an overall
problem solving-process. Schoenfeld (1985) found that when students were required to
periodically stop during problem-solving and ask themselves questions, such as “what am
I doing right now?”, it helped them to focus on the process of problem solving and
consequently had the effect of improving their performance.

Teacher-led Reflective Questioning
Van Zee (1997) observed a “reflective toss” in helping middle school students to
think in the classroom. The toss is based on a cycle in which students make statements,
teachers ask questions, and students elaborate on the answers. The teacher-asked
reflective questions include requesting a clarification, a rationale for a particular view, a
commitment, or verification. Through questioning, the teacher also encourages students
to monitor their understanding of a classmate’s thinking and to bring students’ knowledge
into public view. These questions helped students’ negotiation, such as making meaning
clear, exploring a variety of views in a natural manner, and monitoring the discussion and
others’ thinking. Although the reflective toss threw responsibility for thinking back to
students and meant that students might eventually adopt this model of questioning for
their own thinking, it was still the teacher’s questioning that guided reflective discussion.
Further, students’ participation in this type of discourse constituted conditions for the
possibility of learning or conceptual change; it does not inevitably result in each child
reorganizing his/her understanding in the classroom discussion (Cobb et al., 1997).
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Peer-questioning in Face-to-Face Classrooms
Another way to guide students’ thinking is peer questioning. A series of King’s
(1991a, 1991b, 1992, 1994) studies revealed the effectiveness of using generic
questioning in knowledge construction, metacognition, and problem solving. King’s
generic prompts include comprehension questioning and connection questions
(integration questions). Comprehension questions are “Describe … in your own words”;
“What does… mean?”; and “Why is … important?” The connection questions are “How
are … and … similar?”; “How could ... be used to …?”; What would happen if...?”;
“How does ... tie in with … that we learned before?”; and “What are the strengths and
weakness of …?” King (1992) found that college students in the guided peer questioning
condition generated more elaboration than students in the unguided questioning and peer
discussion condition. Ge and Land (2002) compared questioning and peer group
discussion to solve an ill-structured problem. The 10-question prompts were carefully
designed to parallel the specific problem-solving process. The results indicated that
question prompts had significant positive effects on all four problem-solving processes,
problem representation, solution development, justification and monitoring and
evaluation of solutions, but peer discussion did not show significant effects in the four
processes.

Computer-supported Questioning
Lin and Lehman (1999) investigated college students’ use of question prompts in
a multimedia biology program. Students were assigned to four conditions––rule-based,
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reason justification, emotion focused, and no question prompts. Study results indicated
that students who received the question prompts performed equally well in resolving
contextually similar problems. However, students who received reason justification
prompts had significantly higher scores than other groups in resolving contextually
dissimilar problems. The researchers found that the reason justification prompts helped
students to transfer their understanding to a novel problem when they understood when,
why, and how to employ experimental design principles and strategies. Similarly, in
Moreno and Mayer’s (2005) study, college students who received reflective questions to
justify their design principles to plants’ survival in different weather conditions had better
retention and further transfer than students who received guidance. The study also found
that students who reflected on correct answers were better than those who reflected on
their own solutions.
Davis and Linn (2000) examined the effect of reflective prompts and activity
prompts in KIE (Knowledge Integration Environment). The results indicated that
prompting students to reflect significantly increases knowledge integration in terms of
expanding the repertoire of ideas, making links and distinctions, or identifying
weaknesses. Davis (2003) further compared generic and directed reflective prompts to
support middle school science students’ reflection in KIE. In the eight-day experiment,
178 students were required to read articles, to critique the evidence and claims, and to
write a letter to critique and to give guidelines for future use of evidence. Students in KIE
received three type of prompts—generic, directed, and activity––to complete the task.
The prompts in KIE were sentence starters. Students could use the prompts to
finish the sentence or create multiple sentences. The first type of prompt was directed
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prompts, which provide hints indicating productive directions for students’ reflection.
These prompts were revised from a version of self-monitoring prompts that elicited the
best responses in earlier trials. For example, the original self-monitoring prompt was
“questions we still have are…” was changed to “Piece of evidence we didn’t understand
very well included…” The directed prompts consisted of three types of categories.
“Think Ahead” prompts encouraged planning for future activities and were sequenced
before a particular activity. “Checking Our Understanding” prompts, which were located
after an activity, asked students to monitor their understanding and particularly to identify
what they did not currently understand. “Think Back” prompts occurred at the end of the
project and encouraged students to think retrospectively about what they worked on
during the project. The directed prompts attempted to focus students’ attention on
specific types of reflection, as well as to be contextualized to promote a particular
activity. The second type of prompt was generic prompts. These were questions that
asked students to stop and think without providing further instruction about what to think
about. Examples of such prompts were: “What we are thinking about now is…” and
“Right now, we’re thinking…”. Students reflected on their own subject matter
understanding, the project goals, or their own learning or thinking. The purposes of
generic prompts were not only to be encouraged to “think aloud,” but also to make
students’ thinking visible. Compared to directed prompts, generic prompts were less
disruptive for students to use in expressing their thoughts and contemplating their
understanding. The third type of prompt was activity prompts, which were used in
conjunction with generic prompts and directed prompts. The activity prompts directed
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students step by step to complete specific tasks. In fact, the reflection prompts were
inherently metacognitive and provided only a potential locus for sense-making.
The results showed that students in the generic prompt condition tended to do
better work and to engage in more potentially useful activities. Students who received
generic prompts elicited more ideas, cited more pieces of evidence, and displayed more
coherent ideas than their peers who received directed prompts. Also, the students who did
not engage in productive reflection were in general less successful on projects than other
students who engaged in more productive reflection.
In Davis’s (2003) study, directed prompts did not help students reflect well. The
results might be due to the directed prompts not corresponding to learners’
understandings. Or, when students cannot interpret specific prompts, they may flounder
or ignore all prompts (Davis, 1995). Also, since the purpose of Check Our Understanding
in the directed prompts was to identify the weakness, the wording of the prompts may
just limit the students to identify the weakness, instead of prompting further reflection.
Davis suggested that revising the wording of the directed prompts may increase students’
productive reflection.
Davis’s (2003) study indicated that (1) developing coherent understandings
depends on all of the knowledge integration processes, expanding the repertoire of ideas,
identifying weaknesses in knowledge, and making links and distinctions among ideas.
Simply monitoring the process or identifying weakness is not sufficient. (2) The generic
question prompts help students to reflect on the current task, previous experiences, lab, or
any number of other sources, and are made explicit to individuals and collaborators as
they worked on projects.
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Summary
Question prompts support reflection, yet the goal, format, timing, and delivery of
prompts affect the quality of learners’ reflection. It is worth noting that not all types of
prompts are equally effective in supporting higher order learning (Lin & Lehman, 1999).
Even the same prompts may generate different learning effects when they are used in a
different context and with different people and tasks.
Learners need to make their own decision about when to engage in reflection and
what to reflect on. It may work better to provide a list of question prompts that allow
learners to choose when to use question prompts to help them reach the goal. The purpose
of the reflective prompts may serve as a reminder to pay attention to what they have
learned (the old experiences), what difficulty they are confronting, and solutions and
plans for resolving the difficulty.

Summary of Research Question and Hypotheses
Question 1: What are the effects of two types of written discourse (asynchronous peer
discussion, and individual learning journal) in supporting individual learning and
reflection, in terms of level of reflective writing, breadth of discourse, length of
discourse, and comprehension exam scores, in a distance learning environment?
Question 2: What are the effects of using question prompts in two types of written
discourse (asynchronous peer discussion, and individual journal) in supporting individual
reflection and learning, in terms of level of reflective writing, breadth of discourse, length
of discourse, and comprehension exam scores, in a distance learning environment?
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Hypothesis 1. Students who do individual journaling will outperform students who
engage in asynchronous small group discussions, in terms of level of reflective writing,
breadth of discourse, length of discourse, and comprehension exam scores.
Hypothesis 2. Students who use question prompts in journal writing will outperform
students who use individual journaling without question prompts, in terms of level of
reflective writing, breadth of discourse, length of discourse, and comprehension exam
scores.
Hypothesis 3. Students who use question prompts in small group discussion will
outperform students who engage in asynchronous unstructured small group discussion
without question prompts, in terms of level of reflective writing, breadth of discourse,
length of discourse, and comprehension exam scores.
Hypothesis 4. Students who use question prompts during journaling will perform
better than students who are engaged in asynchronous small group discussion with
question prompts, in terms of level of reflective writing, breadth of discourse, length of
discourse, and comprehension exam scores.

51
CHAPTER 3
RESEARCH METHOD
Sample and Procedure
Participants
The participants were college students enrolled in a Web-based introductory
course on Energy and Environment (EGEE 101) in the Department of Energy & GeoEnvironmental Engineering in a university in the Northeastern United States. The
majority of the students took the course to fulfill their Natural Sciences General
Education requirement. The potential subject pool was from approximately 400 students
enrolled in the Web course. These subjects were recruited because they were taking the
online course in which the instructional strategy proposed in this study was focused.
In compliance with the university’s regulations, the researcher posted an informed
consent form on the course Web site. The informed consent form addressed the purpose
of the study and the benefits of participating in the study. Students typed their names and
the date on which they signed the form and submitted it to a database on the course Web
site. The instructor also sent a class message to encourage students to participate in the
study. Students who agreed to participate in the study received 2 percent extra credit
points for their final score.

Sampling and Treatment Assignment
A total of 302 students were recruited for the study; 285 students stayed in the
study. 277 students (153 male, 124 female) finished all of the task requirements. All
students were randomly assigned to four Learning Communities. Further, the researcher
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used a built-in function, “random grouping,” in the course management tool to assign
teams in each Learning Community. There were 19 teams of four students in each
Learning Community. The four Learning Communities and treatments were:


Metallic Silver (Individual Journal, LJ): Students in groups of four answered
Reflection Questions in their individual learning journal without receiving
question prompts.



Dollar Green (Peer Discussion, PD): Students in groups of four discussed the
Reflection Questions without receiving question prompts.



Sky Blue (Individual Groups with Reflective Prompts, LJQ): Students in
groups of four were encouraged to use five question prompts to answer
Reflection Questions in their individual learning journal.



Scary Yellow (Peer Discussion with Reflective Prompts, PDQ): Students in
groups of four were encouraged to use five question prompts and discuss the
Reflection Questions.

Research Design
The study was to compare the differences between two instructional strategies
(written type and question prompts) in an online course. The dependent variables were
(1) level of reflection, (2) breadth of discussion, (3) length of discourse, and (4) unit
exam scores.
The study design is a two-factor experiment. Students were randomly assigned to
four conditions. Table 3.1 shows the treatments and conditions in the experimental study
design.
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Table 3.1
Four Different Treatment Conditions for the Experimental Study Design
Treatment 1
Type of Written Discourse
Treatment 2

Peer Discussion

Individual Journaling

No Question Prompts

Condition PD

Condition LJ

Question Prompts

Condition PDQ

Condition LJQ

The Context of the Study
The purpose of the EGEE 101 online course was for students to develop a better
understanding of energy use and environmental challenges in the United States. The Web
course was offered via a course management system, ANGEL (A New Global
Environment for Learning). EGEE 101 contained 10 lessons in three units. Each lesson
included seven to 10 Web pages of content. The instructor, who was the course designer
and developer, used text, audio clips, movie clips, animation graphics, and simulation to
present course content. He also created a coverage map to organize the layout, the key
concepts at the end of each lesson. In addition to the course content, each lesson
contained three practice assignments and one summary, “Wake-up Brain Question,”
“Reflection Question,” “TestPilot,” and “Coverage Map.” The first assignment was the
“Wake-up Brain” question, which was posted at the beginning of the lesson. It was
designed to motivate students and trigger similar experiences from their daily life. It also
unlocked the content of lesson pages. The second assignment was a “Reflection
Question” posted at the end of the lesson. The purpose of the “Reflection Question” was
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for students to relate learned concepts and theory to their life. After the “Reflection
Question,” the instructor provided a “Coverage Map” to summarize the key concepts and
their relations. The last page was the “TestPilot” quiz, which was designed to enhance
students’ understanding and to provide additional visual interpretation of the material
(Mathews et al., 2003). They Web-based quiz also included specific feedback in each
question item. The “Reflective Questions” and “TestPilot” quizzes comprised 12 percent
and 13 percent of the final grade, respectively. The sample lesson content is shown in
Figure 3-1.

Figure 3-1 Screen shot of Lesson 6 content

Students took three unit exams, worth 60 percent of their final grade. Three exams
were conducted in a specific computer lab on campus. Students had to sign up for the
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time slots before the exam, and went to the proctored computer lab for the Web-based
exams. Two teaching assistants administered the exams.
One instructor and two teaching assistants facilitated the 400-student course and
graded the assignments. All assignments and exam submissions, interaction with
instructor and teaching assistants, and grade posting were conducted through the ANGEL
course management Web site. Except for the three sit-in exams, there was no regular
meeting time during the semester, but the instructor was available to meet with students
during office hours.
The study was conducted during Lessons 6 and 7 of the second unit
(Transportation and Oil). Prior to Lesson 6, students had no exposure to the three
strategies––discussion, journal writing, and question prompts. The two lessons covered
crude oil formation and extraction and national security issues related to world energy
supply and resources. In each lesson, the same questions were posted for both the “Wakeup Brain” question and the “Reflection Question,” so that students were able to think
about the question before, during, and after the lesson. Students’ discourses on
“Reflection Questions” and scores on the Unit 2 exam were collected for the experiment.
The “TestPilot” scores were excluded as one of the learning outcomes. Since the
“TestPilot” was designed for students to use in practicing and preparing for unit exams,
students could practice up to four times each day. Therefore, the scores for “TestPilot”
may not truly represent students’ understanding of course content. Figure 3.2 illustrates
the data collection points in the study.
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Lesson 4
Wake Up Brain
Question

TestPilot
Lesson
Pages
Reflection
Question

Lesson 5
Wake Up Brain
Question

TestPilot
Lesson
Pages
Reflection
Question

Lesson 6
Wake Up Brain
Question

TestPilot
Lesson
Pages
Reflection
Question

Lesson 7
Wake Up Brain

Question

TestPilot
Lesson
Pages
Reflection
Question

Unit 2 Exam

Figure 3.2. Data Collection Points of the Study. The boxes filled in gray are assignments
collected for data analysis. The week during which Lessons 4 and 5 were distributed was
used to recruit students to the study; therefore, the answers to the reflection question in
Lessons 4 and 5 were not included in the study.
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Procedure and Materials
Students used a Group Space in the ANGEL course management system to
complete the “Wake-up Brain Question” and the “Reflection Question” assignment.
During Lessons 6 and 7, students found their “Wake-up Brain Question” and “Reflection
Question” in the course Web site and went to their learning communities in the Group
Space to post their answers at the beginning of the lessons. The Learning Community
was like another course Web site within course management system. It also had Web
pages and discussion forums. When students logged in to the Learning Community, they
saw (1) a Web page about the weekly assignment instruction, (2) a screen capture with
instructor audio, which explained how to find the discourse questions and how to post in
a discussion board, and (3) team discussion forums for students to post their messages or
journal entries.

The Discourse Tool
The discussion forum had two columns. A threaded list of postings was lined up
in the left column, and the content of each post in the thread were in the right column. A
screen shot of the discussion forum is shown in Figure 3-3. Students could post, respond,
or revise their messages in the discussion forum. To post messages as new threads,
students clicked on the “Create New Thread” link at the top of the left column, and typed
their discourses in the message box in the right column. To reply to existing posts,
students could click on the messages link when they wished to respond in the left column
and then type their comments in the message box with the same subjects in the right
column. Students could also revise their messages by selecting their original messages
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and changing the messages in the right column. An “edited” tag and a time stamp for
each modification showed at the end of message subject line in the list of thread in the
left column.

Figure 3.3 ANGEL Discussion forum in thread view (students’ names were removed)

The “Wake-up Brain Question” and the “Reflection Question” were the same
questions in Lessons 6 and 7. Students were required to answer the question three
times—before, during, and after the lesson. The two “Wake-up Brain / Reflection”
questions were:
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Lesson 6: Should we open ANWAR (Alaska) or deep sea drilling off the coast of
Florida for new oil production?
Lesson 7: You are to brief the U.S. President on your top two recommendations
for enhancing our energy security. What are your recommendations and why?

The questions were essay-type, open-ended questions. Students had to apply
concepts and principles learned in the lesson in formulating their perspectives.

Instructions
Four types of instructions were posted in the Group Spaces. The researcher posted
a written instruction as a Web page for each Learning Community in each Group Space.
The written instructions contained the weekly “Wake-up Brain Question/ Reflection
Question,” the dates to post each message, and the content to include in the messages. In
question prompts groups, specific question prompts were listed at the end of the
instruction. The four written instruction Web pages are included as Appendix B.
The course instructor made movie clips to demonstrate where and how to post
messages in each team discussion forum for the learning community. The three- to fiveminute movie clips showed how to find the reflection question on the course Web site,
link to the Group space, and go into each Team Discussion Forum and post messages.
The movie clips also provided written instruction in each Group Space, so that students
could read the instruction as well.

Treatments
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Two treatments were used in the study. The first focused on the type of written
discourse, which included peer discussion and individual journal. The second treatment
focused on the use of question prompts.

Treatment 1: Types of Written Discourse
Small group discussion. Students in this group interacted with team members by
discussing the weekly “Wake-up Brain Question/ Reflection Question.” The purpose was
to develop individual perspectives and reflection with group members. Students in this
treatment group posted three types of messages (1) initial perspectives about the topic;
(2) comments to critique or to elaborate on team members’ perspectives; and (3) final
perspectives to elaborate how teammates’ posts affected original thoughts. All of the
posts were expected to be two paragraphs in length approximately.
Individual Learning Journal. Students in the individual learning journal condition
were required to submit at least three journal entries to answer the “Reflection Question”
each week. Students had to include: (1) original perspectives; (2) other information to
support or contradict the original perspective; and (3) final remark, or lessons learned
from this question. Students in this group were encouraged to seek more information
other than course readings––either from peers’ journals, or from other Web sites.
Research suggests that observing peers’ performance also helps students to develop their
own reflections (e.g., May & Etkina, 2002; Hammersley-Fletcher & Orsmond, 2005).
However, students were not encouraged to interact with group members in terms of
posting messages or addressing specific team members on the discussion forum. Students
were also instructed to think about the “Wake-up Brain Question/ Reflection Question”
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several times during the week, and to post three short entries on different days during the
lesson, instead of writing one lengthy essay with three entries.

Treatment 2: Reflection Question Prompts
Students in Learning Journal with Question Prompts (LJQ) and Peer Discussion
with Question Prompts (PDQ) groups answered the “Wake-up Brain Question/ Reflection
Question” with question prompts. The question prompts parallel Moon’s (1999)
reflective writing process. They were designed to foster metacognition and meaningmaking. Specifically, the questions focused on goals and one’s own thinking processes as
well as the content itself (Davis, 2003). The five question prompts were:
•

What is your initial perspective when you read this question?

•

Think again—from your past experiences, or other resources (e.g., peers’
comments, Web sites, or readings), is there new information to support or conflict
with your perspective?

•

So, my perspectives changed to … (still remains ….)

•

As I craft the answer, I am not certain about….

•

How do I resolve problems I have?
The question prompts were developed by the researcher and were viewed and

modified by two experts in the field of education.
The strategies used in the study are derived from literature. Table 3.2 illustrates
the principles of reflection, characteristics of reflection, scaffolding principles, and
strategies used in the study.
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Table 3.2
Principles of Reflection, Characteristics of Reflection, Scaffolding Principles, and
Strategies Used in the Study
Principles of Reflection
1. Reflection is an active,
intentional meaningmaking process that
aims to resolve problems
and generate
perspectives (Atkins &
Murphy, 1993; Boud,
Keogh, & Walker, 1985;
Dewey, 1933; Mezirow,
1991)

Characteristics of
reflection
• Goal-oriented
• A special form
of problem
solving
• Meaningmaking

•
•
•
•

Scaffolding
Principles
Prompt to set goals
Verbalize the
problem
representation
Generate
perspectives
Relate justification
with experiences

Strategies used in the study
• Question prompt: What is
your initial perspective
when you read this
question?
• Question prompt: As I
craft the answer, I am not
certain about…
• Question prompt: How do
I resolve problems I have?

2. Reflection involves
monitoring one’s own
thinking process and
meaning during and
after action (Atkins &
Murphy, 1993; Davis,
2003; Lin et al., 1997;
Moon, 1999; Schön,
1983)

• Self-monitoring
• Self-appraisal

• Prompt to monitor
and appraise
thinking process
• Find out the
discrepancies of
current
understanding and
optimal goals

• Question prompt: Think
again—from your past
experiences, or other
resources, is there new
information to support or
conflict your perspective?
• Question prompt: How is
it conflicting or consistent
with your understanding?

3. Reflection can be a
product of social
interaction (Dewey,
1933; Rodger, 2003;
Von Wright, 1992;
Wells, 2001)

• Interaction with
self and peers
•

• Provide an
environment for
social interaction
• Discussion topics
are related to
personal
experiences

• Peer discussion
• Peer reviewing

4. Students need to be
given opportunities to
reflect on their own and
others’ mental processes
(Cobb, Boufi, McClain,
& Whitenack, 1997;
Hershkowitz &
Schwarz, 1999)

• Observations
• Organize
concepts
• Critiques

• Record observation
• Critiques on
observation

• Journal writing
• Peer discussion
• Question prompt: How is
it conflicting or consistent
with your understanding?
• Question prompt: So, my
perspectives changed to
… (still remains ….)

5. Reflection is the process
of critically assessing
the content, process, or
premises of our efforts
to interpret and give
meaning to an
experience (Mezirow,
1990, p.105)

• Critiques on
content,
process, or
premises

• Question prompts
on content,
process, or
premises

• Question prompts on
content and process.
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Data Collection and Analysis
Both quantitative and qualitative data were gathered to answer the two research
questions. The qualitative data included three weeks’ written discourse of peer
discussion, and individual journal entries. The quantitative data included the overall
quality of written discourses and unit exam scores. Table 3.3 lists the overall data
collection and analysis methods.
Table 3.3
Overall Data Collection and Instrument and Data Analysis Techniques
Dependent Variable
Level of Reflective
Writing

Data Source and Instrument
 Transcripts of Peer discussion
(2 weeks)
 Individual journal entries (2
weeks)
 Coding Scheme of Reflective
Writing

Data Analysis Techniques
 Content analysis in level of
reflective writing
 MANOVA method analyzes
the between-group differences
in number of concepts

Breadth of Discourse

 Transcripts of Peer discussion
(2 weeks)
 Individual journal entries (2
weeks)
 2 Lists of Key Concepts of
Lesson



 Transcripts of Peer discussion
(2 weeks)
 Individual journal entries (2
weeks)
 Unit exam



MANOVA method analyzes
the between-group differences
in number of concepts



MANOVA method analyzes
the between-group differences
in unit exam scores

Length of Discourse

Comprehension



Content analysis of number of
concepts
MANOVA method analyzes
the between-group differences
in number of concepts

Data Source and Instrument
Coding Scheme of Level of Reflective Writing
The coding scheme was developed based on Hatton and Smith’s (1995) and Land
and Dornish’s (2002) coding schemes. The seven types of reflective writing include (0)
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No Reflection, (1) Limited Reflection, (2) Descriptive Reflection, (3) Interactive
Reflection Without Sufficient Justification, (4) Interactive Reflection, (5) Extended
Reflection, and (6) Extended and Refined Perspectives. The primary difference among
the codes is whether students provide multiple perspectives with justifications. Table 3.4
shows the details of coding.
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Table 3.4
Coding Scheme of Level of Reflective Writing
Initial perspectives
0.

Non-reflective writing

1

Limited Reflection
Primarily one-sided
perspectives with little
justification

2

Descriptive Reflection
Primarily one-sided
perspectives and without
referencing one’s
perspectives

• Elaborate primarily onesided perspectives (2a)

• Agree/disagree on primarily
one-sided perspectives (2b)
• Provide additional
information (2c)
• Review (aware of) one’s MT
(thinking process)(2d)

3

Interactive reflection
without sufficient
justification
• Primarily one-sided
perspectives + Q or MT
without referencing one’s
perspectives, or little
justification
• MP, without clear
perspectives or sufficient
justification
Interactive Reflection:
• Elaborate MP + MT+ Q or
MP+ Additional information
• Recognize similar/different
P + add or elaborate the
perspective with personal
experiences, alternative
considerations
/suggestions, or examples

• One perspective with metacomponents to monitor one’s
thinking process without
sufficient elaboration (3a)
• Present multiple
perspectives (pros/cons)
without clear P or sufficient
justification (3b)

• Recognize how ideas were
similar/different or add new
perspectives without
sufficient elaboration (3d)
• Summarize pros/cons
without clear P or
justfication (3e)

• Present multiple
perspectives (pros and cons)
(4a)

5

Extended Reflection
• IP + pro/con + additional
information+ MT+ refine
perspectives in 1-2
sentences.

• Present IP + pro/con +
additional information (+MT)
+ refine perspectives with
little elaboration. (5a)

6

Extended & Refined
perspectives
(MP/S+MT+Q+Ref)
• Refine/Integrate multiple
perspectives (with
sufficient justfications)
• Revisit, reassess decision
with justifications

• Present IP + pro/con +
additional information (+ MT)
+ refine perspectives with
sufficient justification. (6a)

• Recognize similar/different
P + add or elaborate the
perspective with personal
experiences, alternative
considerations /
suggestions, or examples.
(4b)
• Summarize MP (pros/cons)
without reference to one’s
own P (4c)
• MP without sufficient
justifications to refine/
change one’s perspectives.
(5b)
• [Prompts] IP pro/con + add
info + refine perspectives
without sufficient elaboration
on how NP related to one’s
perspective. (5c)
•
• Summarize pros/cons, and
refine P (how one’s P
changed). (6b)
• Elaborate on how additional
information refined/changed
one’s perspectives. (6c)
• [Prompts] IP + pro/con +
additional information (+
MT)+ refine perspectives
with sufficient justification.
(6d)

4

Present observations without
clear perspectives.
• Present perspectives in 1-2
sentences of justification
(1a)

Response / Additional
information
Present observation without
clear perspectives.
• Comment on (agree/
disagree) primarily onesided perspectives without
sufficient justification. (1b)

• P: Perspectives
• Add info: additional information

• MP: Multiple perspectives
• IP: Initial perspectives

Final Perspectives
Present observation without
clear perspectives.
• Summarize primarily onesided perspective + little
elaboration. (1c)
• Repeat decisions, without
justification
• Summarize primarily onesided perspective (2e)
• Repeat decisions, without
sufficient elaboration of new
perspectives
• Review (aware of) one’s MT
(thinking process)(2d)
• Summarize similar/different
P without reference to one’s
own perspectives
(decisions), nor sufficient
justification(3d)

• Recognize similar/different
P+ add or elaborate the
perspective with personal
experiences, alternative
considerations /
suggestions, or examples.
(4b)
• Summarize MP without
reference to one’s own
perspectives (decisions)
• MP without sufficient
justifications to refine/
change one’s perspectives.
(5b)

• Summarize pros/cons, and
refine P (how one’s P
changed). (6b)
• Elaborate how additional
information refined/changed
one’s perspectives. (6c)
• [Prompts] IP + pro/con +
additional information (+
MT)+ refine perspectives
with sufficient justfication.
(6d)

• MT: Meta component
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Number of Key Concepts of Lesson Content
The researcher and one senior doctoral student worked independently to generate
a list of key concepts for each lesson (Appendix C). Both researcher and the senior
doctoral student read through the 19 groups of peer discussion (PD) transcripts in both
lessons. They generated 170 keywords in total for Lesson 6, and 189 keywords for
Lesson 7. Then, they discussed and selected 68 keywords in Lesson 6 and 74 keywords
for Lesson 7. In the list of keywords, variants in tense and aspect (e.g., pollute, pollutes
pollution, polluted, polluting), singular and plural (e.g., animal, animals), and similar
concepts (e.g., gas and oil) were considered as the same keywords.

Unit Exam
The unit exam included multiple-choice and short-answer types of questions. The
exam was to test students’ understanding of Lesson 4 to Lesson 7. The exam was
developed by an experienced instructor. The exam contained 25 multiple-choice and four
essay questions. The questions were randomly selected from a database that consisted of
33 multiple-choice questions and 15 essay questions. In the question database, equal
numbers of questions were related to the four lessons within the unit. However, due to the
computer randomly distributing questions from the database, students received different
sets of questions; hence, the precise number of questions from each lesson cannot be
determined.

Data Analysis Method and Procedure

67
The data sources included students’ discussion messages, individual learning
journal entries, and unit exam scores. The discussion messages and journal entries were
labeled according to two rubrics: (1) level of reflective writing and (2) breadth of
discourse. Total words used for each student were counted for the length of messages or
journal entries. The four dependent variables (level of reflection, breadth of discourse,
length of discourse, and unit exam score) were analyzed using Multivariate Analysis of
Variance (MANOVA). See Table 3.3 for data collection and instrument and data analysis
techniques.
One independent rater and the researcher coded students’ discussion messages
and individual learning journal entries. Before distributing the discourses, the researcher
removed any personal names or any identification related to the student. The researcher
labeled the discourses using a numbering system.

Unit of Analysis
The group is the unit of analysis used in this study. Individuals working in groups
benefit from group interaction; it is not solely an individual’s effort that is measured.
Statistically, these individual observations are not independent from the respective group.
Individuals’ observations are correlated with the group, but uncorrelated across groups.
Using the group as a unit of analysis is more stable than using individual observations,
and lowers the within-group variability. It reduces the effective sample size (n); however,
it does not cause a drastic drop in power (Barcikowsky, 1981; Stevens, 2001).

Level of Reflective Writing

68
The researcher used a qualitative data analysis software, NVivo, to evaluate all of
the discourse transcripts based on the rubric coding scheme in Table 3.4. To obtain
reliability, the researcher trained another doctoral student in the rating process with a goal
of 90 percent accuracy. At first, the researcher and independent rater took two groups of
discourse transcripts from each treatment groups and assigned codes. They reached 70
percent agreement. After discussion, they reviewed a second time for another two groups
from all four treatment groups, and reached 90 percent agreement.

Breadth of Discourse
The number of key concepts was counted to measure the breadth of discourse in
each post. The researcher used NVivo to search and count the keywords. For example, 68
keywords were created as free nodes at first in the Lesson 6 transcripts, and then the
program searched and labeled the keywords in each journal entry or message. Finally, the
program generated assay tables for each journal entry or message. Statistical software,
SAS, was used to sort out the total number of keywords used by each student. The group
means were then counted in the MS Excel program for data analysis.

Length of Discourse
The word count for each journal entry and discussion message was counted using
the MS Word program. The researcher excluded discussion questions mentioned in the
journal entries or discussion messages. The total words were tallied for each individual
student first, and then group means were counted in the MS Excel program for data
analysis.
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Unit Exam Scores
The researcher obtained all of the class unit exam scores from the instructor, who
had no knowledge of specific students’ participation in the study until students finish the
unit 2 exam, and researcher had collected all the data for the study.

Threats to Internal Validity
To attribute the observed effects to the treatments in the experiment results,
threads to internal validity should be considered (Campbell & Stanley, 1963; Cook &
Campbell, 1979). Several extraneous variables may threaten internal validity; for
example, history of participants is one of the threats. Due to recent natural and national
crises (e.g., hurricanes and gas prices), some students who had direct experiences with
these issues may have had different reflections and discussion content than students who
did not have related experiences. Further, students’ maturation might also impact the
study results. Although the study was administered in two weeks, students may have
become more familiar with their teammates, the treatment, and the task, and a sense of
community may have developed during the two weeks. Students may have had more
interaction or become more open-minded about sharing their experiences in some groups.
Another threat is the experimental mortality (attrition). Some participants might be lost
from the treatment groups because they drop out of the study, miss a test, or do not post
three weekly messages or journal entries to fulfill requirements. The last threat is
experimental treatment diffusion. According to the instructor’s experiences, participants
may have registered for this class with friends, roommates, or classmates in the same
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semester. Although this discussion board was controlled and could only be viewed by the
team members, students could still communicate with each other in other venues during
the study.

Justification for Using MANOVA
The study intended to uncover the main and the interaction effects of two
independent variables (written type and question prompts) on four dependent variables
(reflection level, breadth of discussion, length of discourse, and unit exam scores).
Therefore, Multiple Analysis of Variance (MANOVA), a procedure for the analysis of
variance and covariance in models containing multiple variables, was used in the study.
MANOVA has greater statistical power to detect true differences among several
dependent variables simultaneously and to control false positive results (type I error).
In this study, one of the dependent variables used ordinal data (rubric value),
which may not suit the MANOVA procedure. However, as the use of 5-point Likert
scales with interval procedures is commonly used in the literature, methodologists
generally accept that 7-point scales or higher could be justified as approximate
interval/ratio data (Achen, 1991; Berry, 1993).
Another justification for use of MANOVA is a moderate to strong correlation
among the dependent variables (Stevens, 1998; Tabachnick & Fidell, 2001). Thompson
(2002) suggested using MANOVA if the correlation of dependent variables is between
1.00 and -1.00. Therefore, Pearson’s correlation technique was used. Table 3.5 shows the
results of Pearson’s correlation, which indicated an overall correlation among the four
dependent variables, significant at the .01 level.
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Table 3.5
Correlations of Four Dependent Variables
L6R_Ave
--

L6R_Max

L6R_Ave
L6R_Max

.817(**)

--

L7R_Ave

.649(**)

.565(**)

--

L7R_Max

.548(**)

.508(**)

.893(**)

--

L6_Kw

.615(**)

.608(**)

.678(**)

.613(**)

--

L7_Kw

.496(**)

.539(**)

.706(**)

.639(**)

.624(**)

--

L6_WC

.665(**)

.631(**)

.699(**)

.654(**)

.849(**)

.589(**)

--

L7_WC

.596(**)

.503(**)

.787(**)

.747(**)

.705(**)

.698(**)

.826(**)

--

.420(**)
.476(**)
.530(**)
.466(**)
Note: L6R_Ave: Lesson 6 average reflection level in group mean.
L6R_Max: Lesson 6 highest reflection level in group mean.
L7R_Ave: Lesson 7 average reflection level in group mean.
L7R_Max: Lesson 7 highest reflection level in group mean.
L6_Kw: Lesson 6 keywords count for breadth of discussion
L7_Kw: Lesson 6 keywords count for breadth of discussion
L6_WC: Lesson 6 word count for length of discourse
L7_WC: Lesson 7 word count for length of discourse
Unit2: Unit 2 exam score.
** Correlation is significant at the 0.01 level (2-tailed).

.588(**)

.498(**)

.556(**)

.541(**)

Unit2

L7R_Ave

L7R_Max

L6_Kw

L7_Kw

L6_WC

L7_WC

A multivariate test of homogeneity of variance (Box’s M Test and Levene’s Test)
were used to check the assumption of normal distribution in the population. Box’s M Test
tests the null hypothesis that the observed covariance matrices of the dependent variables
are equal across groups. Levene’s Test tests the null hypothesis that the error variance of
the dependent variables is statistically similar across groups. The results from Box’s M
test and Levene’s Test showed that the assumption of equal variance was met at the .5
alpha level. Since the assumption of MANOVA was met, and MANOVA results were
statistically significant, further univariate analysis (ANOVA) for each dependent variable
was performed. The results of multivariate tests, the univariate tests, and descriptive
statistics for the dependent variables are reported in Chapter 4.

Unit2

--
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The Overall Procedures
Step 1: Recruiting Participants
With the approval of the university’s office of regulatory compliance and the
EGEE 101 course professor, the researcher recruited participants via the EGEE 101
course Web site two weeks before the study. An invitation letter was posted in the
content folder of Lesson 4, which was first lesson in Unit 2 of the course. The invitation
letter explained the purpose of the study and asked the students to participate in the study
by sharing their Lesson 6 and 7 course assignments and Unit 2 exam grades with the
researcher. Students who participated in the study would receive an extra credit of 2
percent on their final grades.
Students who agreed to participate in the study were directed to another Web
page, where they read informed consent and submitted it to a drop box on the ANGEL
course Web site. The researcher had access to the drop box.

Step 2: Assigning participants to different conditions
Students who consented to participate were randomly assigned to four treatment
groups. Students in the four treatment groups used the Group Space, which was separated
from the course Web site, to complete the reflective questions. Students had one week to
complete lesson content, the reflection question, and the TestPilot quiz for each lesson.

Step 3: Implementation of the study
Reflection Questions: students in the four conditions had to respond to the
Reflection Question, which was announced on the first page of the lesson content. There
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was no time constraint or access limitation for the question. Students had to answer the
question three times according to the instructions. They had one week to complete the
task. The discussion boards were closed when the lessons were ended. Students were not
able to read or to post any messages or journal entries after the lesson ended. The
transcripts were compiled right after Lesson 7.
Unit Exam: After the four lessons, students took a unit exam. The Web-based
exam was administered in one specific campus computer lab during the exam week.
Students signed up for the testing slots before the exam week. Two teaching assistants
oversaw the exam. The exam covered Lessons 4 to 7 in the format of multiple-choice and
short answers. Students could take one “official cheat sheet” (memory aid) to the sit-in
exam.
Students submitted their answers to the ANGEL course Web site. The teaching
assistant and instructor graded the short-answer questions. The results were posted at the
end of the exam week. Students could use their ID number to check their exam score. The
exams were graded by two teaching assistants and reviewed by the instructor. The
instructor sent the entire class’s exam scores to the researcher. The researcher later sorted
out the students who participated in the study.
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CHAPTER 4
RESULTS

The purpose of the study was to examine the effects of (a) written type and (b)
question prompts on students’ reflection level, breadth of discussion, word counts, and
comprehension exam scores. The four dependent variables were measured in a variety of
ways. The reflection level was manually coded by the researcher. The breadth of
discussion was coded by counting keywords in NVivo. The word counts were counted in
the MS Word program. The comprehension exam was graded by two course teaching
assistants.
A total of 277 students completed the study. In each treatment group, there were
19 groups consisting of two to four students. In Lesson 6, students in the four treatment
groups posted 801 messages/journal entries in total; in Lesson 7, they posted 806. Table
4.1 and Figure 4.1 summarize the posts and threads of each treatment condition. The
detailed number of posts and threads by the four treatment groups by team is included in
Appendix D.

Table 4.1
Number of Posts and Threads by Four Treatment Groups
Lesson 6
Posts
Threads
Lesson 7
Posts
Threads

LJ

PD

Treatment Group
LJQ

199
113

198
104

198
144

206
123

801
484

197
99

206
121

199
124

204
141

806
485

PDQ

Total

Note: LJ= Learning Journal group, PD=Peer discussion, LJQ=Learning journal with question prompts,
PDQ=Peer discussion with question prompts
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Number of Posts and Threads in Four Treatment Groups
250
200
150

L6-Posts
L6-Threads

100

L7-Posts
L7-Threads

50
0

LJ

PD

LJQ

PDQ

Treatment Groups

Figure 4.1 Number of posts and threads in the four treatment groups

In the two lessons, there were 23 students who either dropped out from the
study or did not complete the study. Among the 23 students, three students were from
the journal groups (LJ), seven from peer discussion (PD) groups, eight from journal
with question prompts groups (LJQ), and five from peer discussion with question
prompts groups (PDQ). These experimental mortality rates were about 4 percent, 9
percent, 11 percent, and 7 percent for LJ, PD, LJQ, and PDQ, respectively.

Statistical Analysis Results
The correlations among the four dependent variables ranged between .42 and .89.
As Tabachnick and Fidell (2001) suggested, this study used a factorial multivariate
analysis of variance (MANOVA) technique to test the overall main and interaction
effects on the vector for the four dependent variables. Pillai’s Trace was used as the
overall (omnibus) test. The factorial MANOVA main effect results were statistically
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significant (F=4.583, p<.001), which indicated there were statistically significant
differences on at least one dependent variable. The follow-up one-way ANOVA (per
procedures detailed by Tabachnick and Fidell, 2001) indicated there were significant
differences in the four dependent variables on written type (journal writing and peer
discussion), significant at the p<.001 level. Table 4.2 summarizes the follow-up results of
the one-way ANOVA examining differences for the four dependent variables.

Table 4.2
Summary of Differences in Four Dependent Variables Using Factorial ANOVA
Between-Subjects Results
Source
Level of Reflection
L6Reflection (Average)
Written_type

Type III Sum
of Squares

df

Mean Square

F

p.

Partial Eta
Squared

5.793

1

5.793

15.774

.000*

.180

Prompt

.063

1

.063

.172

.679

.002

Prompt * Written_type

.131

1

.131

.357

.552

.005

6.860

1

6.860

22.314

.000*

.237

.009

1

.009

.029

.866

.000

Prompt * Written_type

2.153

1

2.153

7.003

.010*

.089

Level of Reflection
L6Reflection (Highest)
Written_type

Level of Reflection
L7Reflection (Average)
Written_type
Prompt

5.219

1

5.219

10.426

.002*

.126

Prompt

.004

1

.004

.009

.925

.000

Prompt * Written_type

.048

1

.048

.097

.757

.001

Level of Reflection
L7Reflection (Highest)
Written_type

6.225

1

6.225

12.735

.001*

.150

Prompt

.040

1

.040

.082

.775

.001

1.382

1

1.382

2.828

.097

.038

L6 Keywords
Written_type

32.567

1

32.567

1.824

.181

.025

Prompt

16.350

1

16.350

.916

.342

.013

Prompt * Written_type

89.737

1

89.737

5.026

.028*

.065

61.440

1

61.440

3.054

.085

.041

2.641

1

2.641

.131

.718

.002

70.439

1

70.439

3.501

.065

.046

Prompt * Written_type

Breadth of Discussion

L7 Keywords
Written_type
Prompt
Prompt * Written_type
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Type III Sum
of Squares

Source
L6 Word Count
Written_type

df

Mean Square

F

p.

Partial Eta
Squared

213643.030

1

213643.030

7.236

.009*

.091

Prompt

178754.834

1

178754.834

6.054

.016*

.078

Prompt * Written_type

217334.878

1

217334.878

7.361

.008*

.093

L7 Word Count
Written_type

205088.211

1

205088.211

6.319

.014*

.081

Prompt

113821.860

1

113821.860

3.507

.065

.046

Prompt * Written_type

149477.240

1

149477.240

4.606

.035*

.060

.353

.012

Unit2
Written_type

8.334

1

8.334

.873

Prompt

22.480

1

22.480

2.354

.129

.032

Prompt * Written_type

51.124

1

51.124

5.353

.024*

.069

Table 4.3 summarizes the descriptive statistics for the dependent variables by
treatment group. There were six levels of reflection. The breadth of discussion had 68
keywords in Lesson 6 in total, 74 keywords in Lesson 7. Unit exam scores were 100
points in total. The descriptive data is summarized below.
Table 4.3
Mean and Standard Deviation of Four Dependent Variables by Treatment Group
Treatment Group (Group Mean)
Dependent
Variables

Journal
(LJ)
(N=19)
Mean

Reflection
(average)
(1-6)
Lesson 6
Lesson 7
Reflection
(highest)
(1-6)
Lesson 6
Lesson 7
Breadth of
Discourse
Lesson 6
(1-68)
Lesson 7
(1-74)
Word Count
Lesson 6
Lesson 7
Unit II Exam
Score (0-100)

Discussion (PD)
(N=19)
SD

Mean

SD

Journal w/ Question
Prompts (LJQ)
(N=19)
Mean

SD

Discussion w/
Question prompts
(PDQ)
(N=19)
Mean
SD

4.21
3.64

0.59
0.48

3.75
3.37

0.70
0.73

4.36
3.95

0.44
0.44

3.72
3.02

0.66
0.53

5.26
4.42

0.73
0.71

4.79
4.11

0.85
0.82

5.32
4.73

0.50
0.61

4.75
3.89

0.71
0.64

15.02

3.92

15.89

5.12

18.12

3.42

14.64

4.26

14.82

5.08

14.95

4.68

17.12

3.76

13.39

4.31

523.05
546.92

129.68
145.13

523.96
531.72

198.30
199.22

727.00
713.02

203.25
206.63

514.01
520.43

143.73
162.41

77.87

3.03

78.85

3.14

80.60

2.83

78.30

3.34
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Level of Reflection
Two types of reflection level were measured in the study. The first was the
average of reflection level, which was calculated using each student’s three posts in each
lesson. In Lesson 6, written type had a significant main effect on reflection level (p<.001),
but there was no significant effect for question prompt. The follow-up ANOVA results
revealed that student teams in the journal (LJ) group (M=4.21, SD=.59) had a
significantly higher reflection level than teams using peer discussion (PD) groups
(M=3.75, SD=.70) at p=.032. The learning journal (LJQ) group (M=4.36, SD=.44) also
had a significantly higher reflection level than the question prompt group (PDQ)
(M=3.72, SD=.66) at p=.001. No significant differences were found between LJ and LJQ,
or PD and PDQ.

level of reflection

Lesson 6 Average reflection
4.6
4.4

4.36
4.21

4.2

no prompt

4
3.8

3.75
3.72

3.6

prompted

3.4
LJ

PD

written type

Figure 4.2 Lesson 6 Level of reflection (average) of four treatment group means
Note: Written Type effects p<.001

In Lesson 7, a significant interaction effect was found for written type and
question prompts (p=.010) and written type main effect (p<.001). Some have raised
questions about using 0.05 as the criteria for determining statistical significance and
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ignore what Huck calls the “marginally significant”. The researcher followed general
guidelines by Huck (2004) in examining interaction and main effects for this comparison.
Therefore, the researcher decided to visually plot the interactions and examine the nature
of the interactions, as the basis for discussion of main effects. The researcher realized that
interpreting main effects in this way is not a standard approach in statistics.
Figure 4.3 illustrates a disordinal interaction (p=.010) between the main effect of
written type and prompt. Even though there was a main effect for Lesson 7 Average
reflection level, there was a significant statistically disordinal interaction. With a
disordinal interaction, one must be very cautious in interpreting main effects. The real
interpretation should focus on interaction graphs. In the journal with question prompt
condition (LJQ), the average reflection level was 3.95, compared to the learning journal
without question prompts condition (LJ), which had 3.64. In contrast, for the peer
discussion with question prompts condition (PDQ), the mean average reflection level was
3.02, compared to a mean of 3.02 for peer discussion without prompts (PD). Across the
two levels of written type, LJ and PD, there was no consistent pattern regarding prompt
and no prompt for level of reflection in Lesson 7.
The follow-up ANOVA indicated that LJQ (M=3.95, SD=.44) had a significantly
higher average reflection level than the LJ group (M=3.64, SD=.48) at p=.041. LJQ also
had a significantly higher average reflection level than the PDQ group (M=3.02, SD=.53)
at p<001. There were no statistically significant differences between LJ and PD (M=3.37,
SD=.73), but a trend toward significance was found between PD and PDQ.
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Lesson 7 Level of Reflection (Average)

Level of Reflection

5
4

3.95
3.64

3.37
3.02

3

No Prompt
Question prompt

2
1
0
LJ

PD
Written Type

Figure 4.3 Lesson 7 level of reflection (Average) of four treatment group means (p=.010)
Note: Written Type effects at p<.001, Interaction effect at p=.010

The second reflection measurement is the highest reflection level, which used the
highest reflection level among individual students’ three posts. In both Lesson 6 and 7,
written type effect was significant (p<.05), indicating differences between the learning
journal and peer discussion groups, but there was no significant effect for question
prompt. LJQ (M=5.32, SD=.50) had significantly higher average reflection level than the
PDQ group (M=4.75, SD=.71) at p=.007. A trend toward significant differences was
found in the LJ and PD groups (M=5.26, SD=.73, M=4.79, SD=.85, respectively). There
were no significant differences found in the LJ groups and LJQ groups, nor in the PD and
PDQ groups. Figure 4.4 shows the highest reflection level in the four treatment groups.
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Level of Reflection

Lesson 6 Level of Reflection (Highest Level)
5.4
5.3
5.2
5.1
5
4.9
4.8
4.7
4.6
4.5
4.4

5.32
5.26
No Prompt
4.79
4.75

LJ

Prompt

PD
Written Type

Figure 4.4 Lesson 6 level of reflection (highest level) of four treatment group means
Note: Written Type effects at p=.002

In Lesson 7, a written type main effect (p=.001) and a trend toward significance
were found in written type and prompt interaction (p=.097). LJQ (M=4.73, SD=.61) had
significantly higher average reflection level than the PDQ group (M=3.89. SD=.64) at
p<.001. However, there were no significant differences found in comparisons of the LJ
(M=4.42, SD=.71) and PD (M=4.11, SD=.82), LJ and LJQ, or PD and PDQ groups.
Figure 4.5 shows the disordinal interaction on Lesson 7 highest reflection level.
Lesson 7 Level of Reflection (Highest
Level)
Level of Reflection

5

4.73
4.42

4

4.11
3.89

3

No Prompt

2

Prompted

1
0
LJ

PD
Written Type

Figure 4.5 Lesson 7 level of reflection in highest level of four treatment group means
Note: Written Type effects at p=.001
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Breadth of Discourse
In Lesson 6, students on average used about 14 to 18 keywords out of 68
keywords. A statistically significant written type and question prompt interaction effect
(p=.028) was found. LJQ groups on average used 18.12 out of 68 keywords (SD=3.42)
and had significantly more keywords than LJ groups (M=15.02, SD=3.92) at p=.013 and
PDQ groups (M= 14.64, SD=4.26) at p=.009. No significant differences were found
between LJ and PD or PD and PDQ. Figure 4.6 shows a disordinal interaction effect.

Lesson 6 Breadth of Discourse

Number of Keyword

20

18.12

15

15.89
14.64

15.02

No Prompt

10

Prompt

5
0
LJ

PD
Written Type

Figure 4.6 Lesson 6 breadth of discourse of four treatment group means
Note: Interaction effect at p=.028

In Lesson 7, students used on average 13 to 18 keywords out of 74 keywords. A
trend toward significance was found in written discourse and question prompt interaction
effect (p=.065). LJQ groups used 17.12 keywords out of 74 keywords (SD=3.76), which
was significantly higher than PDQ groups (M=13.39, SD=4.31) at p=.007. There were no
significant differences between LJ groups and PD groups (M=14.82, SD=5.08, M=14.95,
SD=4.68, respectively), or LJ and LJQ, or PD and PDQ groups. Figure 4.7 shows the
disordinal interaction effect on Lesson 7 breadth of discourse.
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Lesson 7 Breadth of Discourse

Number of Keywords

20
17.12
14.82

15

14.95
13.39

10

No Prompt
Prompt

5
0
LJ

PD
Written Type

Figure 4.7 Lesson 7 breadth of discourse of four treatment group means
Note: Interaction effect at p=.065

Length of Discourse
In Lesson 6, written type (p=.009), question prompt (p=.016), and written type
and question prompt interaction (p=.008) had significant effects on the length of the
journal entries or discussion messages. Two comparisons were found to be statistically
significant. LJQ groups (M=727.00, SD=203.25) had significantly longer messages than
LJ groups (M=523.05, SD=129.68) at p=.007, and PDQ groups (M=514.01, SD=143.73)
at p=.003. However, PD groups and PDQ groups showed little difference in discourse
length (M=523.96, SD=198.30, and M=514.01, SD=143.73, respectively), nor did the LJ
and PD groups. Figure 4.8 shows the interaction effect.
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Number of Words

Lesson 6 Length of Discourse
800
700
600
500

727
523.05

523.96
514.01

400
300
200
100
0

No Prompt
Prompt

LJ

PD
Written Type

Figure 4.8 Lesson 6 Length of discourse of four treatment group means
Note: Written Type effects at p=.009, Prompt effects at p=.016, Interaction effect at p=.008

In Lesson 7, a significant interaction effect was found with p=.035, and the
written type on Lesson 7 length of discourse had a significant main effect at p=.011.
Students in LJQ groups on average wrote 713.02 words (SD=206.63), which was
significantly longer than students in PDQ groups (M= 520.43, SD=162.41) at p=.003,
and LJ groups (M=546.92, SD=145.13) at p=.007. There were no significant differences
found in LJ and PD (M=531.72, SD=199.22), or PD and PDQ groups. Figure 4.9 shows
the interaction effect.
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Number of Words

Lesson 7 Length of Discourse
800
700
600
500
400
300
200
100
0

713.02
546.92

531.72
520.43

No Prompt
Prompted

LJ

PD
Written Type

Figure 4.9 Lesson 7 Length of Discourse of four treatment group means
Note: Written Type effects at p=.014, Prompt effects at p=.065, Interaction effect at p=.035

Unit Exam Scores
The averages of students’ unit exam scores were relatively similar among the four
conditions (ranging from 80.60 to 77.87). The standard deviations ranged from 2.83 to
3.34. A significant interaction effect was found with p=.024. LJQ groups (M=80.60,
SD=2.83) had higher scores than PDQ groups (M= 78.30, SD=3.34) at p=.028, and LJ
groups (M= 77.87, SD=3.03) at p=.007. There were no significant differences found
between LJ and PD groups (M=78.85, SD=3.14), or PD and PDQ groups. Figure 4.10
shows a disordinal interaction effect.
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Unit 2 Exam Scores
81

80.6

Scores

80
79
78

78.85
78.3

77.87

No Prompt
Prompt

77
76
LJ

PD
Written Type

Figure 4.10 Unit 2 Exam Scores of four treatment group means (p=.024)
Note: Interaction effect at p=.024

Summary of Findings
Effect of Written Discourse
Research Question 1: What are the effects of two types of written discourse
(asynchronous peer discussion, and individual learning journal) in supporting individual
learning and reflection, in terms of level of reflective writing, breadth of discourse, length
of discourse, and comprehension exam scores, in a distance learning environment?
Hypothesis 1 predicted that students who do individual journaling will outperform
students who engage in asynchronous small group discussions, in terms of level of
reflective writing, breadth of discourse, length of discourse, and comprehension exam
scores (LJ>PD). In spite of the fact that there were many statistically significant
differences found in written type or interaction effects in MANOVA testing, the followup ANOVA results only indicate significant differences in Lesson 6 average reflection
levels at p=.032, and a trend toward significance for Lesson 6 highest reflection level at
p=.073. The overall trend was for no significant differences between LJ and PD groups at
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α=.05 level. Students in journal writing groups did not have significantly broader
discourse, longer messages, or higher exam scores than students in peer discussion
groups.
Table 4.4
ANOVA Results of Learning Journal (LJ) and Peer Discussion (PD)
L6
Reflection
(Average)

L7
Reflection
(Average)

L6
Reflection
(Highest)

L7
Reflection
(Highest)

L6
Keywords

L7
Keywords

L6 Word
Count

L7 Word
Count

Unit 2

Sum of
Squares

df

Mean Square

F

p

2.091

1

2.091

5.004

.032*

Within Groups

15.044

36

.418

Total

17.135

37

.663

1

.663

1.736

.196

Within Groups

13.760

36

.382

Total

14.424

37

2.132

1

2.132

3.408

.073

Within Groups

22.517

36

.625

Total

24.648

37

.870

1

.870

1.491

.230

Within Groups

21.003

36

.583

Total

21.873

37

7.092

1

7.092

.341

.563

Within Groups

748.542

36

20.793

Total

755.635

37

.154

1

.154

.006

.936

Within Groups

858.882

36

23.858

Total

859.035

37

7.906

1

7.906

.000

.987

Within Groups

1010521.105

36

28070.031

Total

1010529.011

37

2194.120

1

2194.120

.072

.790

Within Groups

1093512.743

36

30375.354

Total

1095706.863

37
.955

.335

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

9.088

1

9.088

Within Groups

342.680

36

9.519

Total

351.768

37

Between Groups
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Effect of Question Prompts
Research Question 2: What are the effects of using question prompts in two types
of written discourse (asynchronous peer discussion and individual journal) in supporting
individual reflection and learning, in terms of level of reflective writing, breadth of
discourse, length of discourse, and comprehension exam scores, in a distance learning
environment?
Hypothesis 2: Students who use question prompts in journal writing will outperform
students who use individual journaling without question prompts, in terms of level of
reflective writing, breadth of discourse, length of discourse, and comprehension exam
scores (LJQ>LJ).
The MANOVA results indicated that two significant differences or trends toward
significant differences for Lesson 6 and Lesson 7 word count were found. The ANOVA
results showed that there were statistically significant higher values for the following
indicators: Lesson 7 average reflection level, Lesson 6 keywords, and both Lesson 6 and
Lesson 7 word counts and unit exam. However, no differences were found between LJQ
and LJ for Lesson 6 average reflection level, Lesson 6 and Lesson 7 highest reflection
level, and Lesson 7 keywords. The study results partially supported the hypothesis that
students writing journals with question prompts (LJQ) have higher reflection, more
keywords, longer journal entries, and higher exam scores than do students writing
journals without question prompts (LJ).
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Table 4.5
ANOVA Results: Learning Journal (LJ) and Learning Journal with Question Prompts
(LJQ)
L6
Reflection
(Average)

L7
Reflection
(Highest)

L6
Keywords

L7
Keywords

L6 Word
Count

L7 Word
Count

Unit2

Mean Square

F

p

.188

1

.188

.685

.413

.274

4.498

.041*

.106

.746

2.164

.150

6.750

.013*

2.512

.122

13.596

.001*

8.221

.007*

8.201

.007*

9.881

36

10.069

37

.943

1

.943

Within Groups

7.547

36

.210

Total

8.490

37

.041

1

.041

Within Groups

13.928

36

.387

Total

13.969

37

.947

1

.947

Within Groups

15.758

36

.438

Total

16.705

37

91.347

1

91.347

Within Groups

487.170

36

13.532

Total

578.516

37

50.178

1

50.178

Within Groups

719.105

36

19.975

Total

769.284

37

395148.026

1

395148.026

Within Groups

1046298.697

36

29063.853

Total

1441446.724

37

262086.422

1

262086.422

Within Groups

1147679.640

36

31879.990

Total

1409766.061

37

70.702

1

70.702

Within Groups

310.360

36

8.621

Total

381.063

37

Total

L6
Reflection
(Highest)

df

Between Groups
Within Groups

L7
Reflection
(Average)

Sum of
Squares

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Hypothesis 3: Students who use question prompts in small group discussion will
outperform students who engage in asynchronous unstructured small-group discussion
without question prompts, in terms of level of reflective writing, breadth of discourse,
length of discourse, and comprehension exam scores (PDQ>PD).
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The follow-up ANOVA did not find significant differences across the dependent
variables when comparing peer discussion (PD) and peer discussion with question
prompts (PDQ). Table 4.6 shows the ANOVA results of the PD and PDQ comparison.
Table 4.6
ANOVA Results of Peer Discussion (PD) and Peer Discussion with Question Prompts
(PDQ)
L6
Reflection
(Average)

L7
Reflection
(Average)

L6
Reflection
(Highest)

L7
Reflection
(Highest)

L6
Keywords

L7
Keywords

L6 Word
Count

L7 Word
Count

Unit2

Sum of
Squares

df

Mean Square

F

p

.006

1

.006

.013

.909

Within Groups

16.562

36

.460

Total

16.568

37

1.219

1

1.219

3.008

.091

Within Groups

14.588

36

.405

Total

15.807

37

.012

1

.012

.019

.891

Within Groups

22.115

36

.614

Total

22.127

37

.475

1

.475

.881

.354

Within Groups

19.434

36

.540

Total

19.910

37

14.740

1

14.740

.665

.420

Within Groups

798.309

36

22.175

Total

813.049

37

22.901

1

22.901

1.130

.295

Within Groups

729.487

36

20.264

Total

752.388

37

941.685

1

941.685

.031

.860

Within Groups

1079640.739

36

29990.021

Total

1080582.424

37

1212.678

1

1212.678

.037

.849

Within Groups

1189137.013

36

33031.584

Total

1190349.692

37

2.901

1

2.901

.277

.602

Within Groups

377.235

36

10.479

Total

380.136

37

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups
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Effect of Written Discourse and Prompt Interaction
Hypothesis 4: Students who use question prompts during journaling will perform
better than students who are engaged in asynchronous small group discussion with
question prompts, in terms of level of reflective writing, breadth of discourse, length of
discourse, and comprehension exam scores (LJQ>PDQ).
The statistical results also showed several significant interaction effects of written
type and question prompt when comparing LJQ and PDQ. The ANOVA results support
the hypothesis that when given question prompts, journal writers had higher reflection
level, more keywords, longer messages, and higher exam scores than peer discussion
group did. Table 4.7 shows the ANOVA results of the LJQ and PDQ comparison.
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Table 4.7
ANOVA Results of Learning Journal with Question Prompt (LJQ) and Peer Discussion with
Question Prompts (PDQ)
L6
Reflection
(Average)

L7
Reflection
(Average)

Sum of
Squares

df

Mean Square

F

p

3.833

1

3.833

12.107

.001*

Within Groups

11.399

36

.317

Total

15.233

37

8.350

1

8.350

35.892

.000*

8.375

36

.233

16.724

37

3.136

1

3.136

8.347

.007*

Within Groups

13.526

36

.376

Total

16.662

37

6.737

1

6.737

17.092

.000*

Within Groups

14.189

36

.394

Total

20.926

37

115.211

1

115.211

7.725

.009*

Within Groups

536.936

36

14.915

Total

652.148

37

131.725

1

131.725

8.041

.007*

Within Groups

589.711

36

16.381

Total

721.436

37

430970.001

1

430970.001

13.910

.001*

Within Groups

1115418.332

36

30983.843

Total

1546388.333

37

352371.331

1

352371.331

10.203

.003*

Within Groups

1243303.909

36

34536.220

Total

1595675.240

37

50.370

1

50.370

5.257

.028*

Within Groups

344.915

36

9.581

Total

395.285

37

Between Groups

Between Groups
Within Groups
Total

L6
Reflection
(Highest)

L7
Reflection
(Highest)

L6
Keywords

L7
Keywords

L6 Word
Count

L7 Word
Count

Unit2

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups

Between Groups
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CHAPTER 5
GENERAL DISCUSSION

Overview of the Findings
The purpose of this study was to investigate the use of two types of strategies to
support reflection and learning in an online learning environment. The first type of
strategy is written discourse—learning journals and peer discussion; the second strategy
is the use of question prompts. The dependent variables are reflection level, breadth of
discussion, word count, and unit exam scores. The findings related to the two research
questions are summarized below, followed by a discussion of the implications for
instructional design and future research.

Effect of Written Discourse
Hypothesis 1 predicted that students writing individual journals would outperform
students participating in asynchronous small group discussions, in the level of reflective
writing, breadth of discourse, length of discourse and comprehension exam scores. The
overall trend did not support the hypothesis. One indicator, average reflection level for
Lesson 6, showed a significant difference at the α=.32 level. Journal writing and peer
discussion did not yield many differences for the breadth of discussion, length of
discussion, and unit exam scores.
Based on the online transcripts, students in both the learning journal (LJ) and peer
discussion (PD) groups were able to reach the highest reflection level by demonstrating
similar writing components. These posts included stating multiple perspectives with
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sufficient rationales, relating initial perspectives to additional information or peers’
perspectives, and reorganizing new information and perspectives into their arguments.
Some of them also monitored how their perspectives changed, as well as what
contributed to these changes, and articulated their thinking process in the posts.
Reflection is a goal-oriented task that is dependent on how the reflection is used
or guided (Moon, 1999a). The study results can be interpreted in terms of the nature of
the tool, nature of the task, and instructions (guidance). The first possible reason for
explaining the no significant results of the four dependent variables is that the two types
of online discourses may not lead students to different reflection levels in asynchronous
learning environments. Peer discussion in a face-to-face learning environment is
“exchanging and examining different views to form their answer, enhancing their
knowledge or understanding, their appreciation or judgment, their decision, resolution or
action over the matter at issue” (Dillon, 1994, p. 8). The collaborative cognitive
responsibilities lead to efficiently finding solutions to resolve problems or to reach a
group’s mutual interests. Journal writing, on the other hand, is a personal purposeful
genre whereby the learner is able to determine how the process of learning will be
documented over time (Maclellan, 2004). Journal writing is an individual responsibility,
and the journal entries are for self-talk, or for a specific audience (e.g., instructors or
teammates). Journal writing can be a process or a product of an individual’s articulation
of thinking and observations.
In asynchronous learning environments, peer discussion and journal writing share
similar mechanisms to support reflection. In peer discussion, students communicate with
one another to articulate their perspectives, to share feedback, and to clarify their
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viewpoints. They review and revise their viewpoints when they are being challenged by
peers (Jonasson et al., 1995). Journal writing, on the other hand, also requires students to
articulate their perspectives. But students refine their perspectives by constantly
reviewing and justifying their initial perspectives (Wells, 1999). The two types of written
discourse help students to make tacit knowledge explicit when articulating perspectives
(Wilson & Cole, 1996). The difference is how individuals discover different perspectives
and reorganize their perspectives.
The second possible explanation for the findings is that the study design (i.e.,
nature of task and instructions to both groups) blurred the differences between journal
writing and peer discussion. In this study, the nature of the task in both lessons was
opinion sharing, which was a way for students to express their personal opinions (with no
right or wrong answer) on discussion topics. Students in peer discussion groups were not
required to produce group products. Further, students in journal writing groups and peer
discussion groups received similar instructions: (1) to post initial perspectives, (2) to
provide additional information to support perspectives, and (3) to post final perspectives.
The main differences in the directions were for the peer discussion groups to give
teammates feedback in the second posts, while journal writing groups were instructed to
include additional information derived from reading peers’ perspectives, or from
browsing Web sites. Students in the peer discussion groups seemed to answer shortanswer questions without waiting for peers’ feedback to revise their perspectives;
therefore, the level of collaboration and interaction was not as high as in ill-structured
problem solving or design-type tasks. The cognitive responsibility stayed at an individual
level.
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Previous research (Henri, 1995; Murphy, 2004) pointed out that students are
typically more engaged in processes related to social presence and articulating individual
perspectives than in referring to the perspectives of others (i.e., they are engaged in
monologues rather than in a genuine interaction). In this study, most students stated their
comments (agreements or disagreements) to peers’ posts, but those peers who posted
originally did not argue back or clarify their perspectives. This could be due to the fact
that most of the comments were in agreement with peers’ perspectives, so students who
received comments did not revise or change their perspectives. Another reason is that
students tended to ignore those comments which contradicted their perspectives
(Gunawardena et al., 1995). These students did not respond to or clarify their
perspectives; therefore, most of the posts were more like monologues in peer discussion
groups which were similar in function to the journal writing groups.
In summary, journal writing and peer discussion did not yield differences in
reflection level, breadth of discussion, length of discussion, or unit exam scores. These
findings may be influenced by the fact that the nature of the two written discourses was
not considerably different in a text-based asynchronous online learning environment. The
strategies should emphasize the cognitive responsibilities in collaboration, the
instructional goals, and the nature of the task.

Effect of Question Prompts
Hypotheses 2 and 3 compared question prompts and non-question prompts in two
written types independently. Hypothesis 2 predicted that the journal writing groups with
question prompts would outperform journal writing groups without question prompts in
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the level of reflective writing, breadth of discourse, length of discourse and
comprehension exam scores. The study results partially support the hypothesis. Students
in the journal writing with question-prompts groups demonstrated a higher average
reflection level in Lesson 7, a higher number of Lesson 6 keywords, a higher number of
word counts in both lessons, and higher unit exam scores. Since the other three analyses
of reflection level (average reflection level in Lesson 6, and highest reflection level in
both lessons 6 and 7) did not show significant differences with question prompts, it is
suggested that the Lesson 7 average reflection level is an unusual case.
The results conflict with previous studies in which that question prompts were
found to support reflection or problem solving (e.g. Davis & Linn, 2000; King, 1991,
Palincsar & Brown, 1984, 1989). One of reasons is that the question prompts were
similar in format to the general instructions given to the non-question-prompts groups;
therefore, the question prompts did not have effects on journal writing groups. The
instructions given to the question-prompts groups were the following:
Specifically, you will use following 5 question prompts to compose your responses,
a. What is your initial perspective?
b. Think again—from your past experiences, or other resources (e.g. peers'
comments, Web sites or readings), is there new information to support or
conflict with your perspective?
c. So, my perspective changed to... (still remains ...)
d. As I craft the answer, I am not certain about...
e. How do I resolve problems I have?
The first three question prompts were similar to the general instructions given to
the non-question-prompt groups. The primary difference is that the instructions for the
non-question-prompt groups (LJ) asked students to answer the question by a specific date.
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Observed from transcripts, most students in the learning journal with question-prompts
groups (LJQ) addressed at least three question prompts in their first post or journal entry;
however, in their following posts or entries, they did not go on to address questions or
uncertainties they had raised when they crafted their initial answers. Although the
researcher suspects that the fourth and fifth question prompts may lead to real reflection
since the fourth question was raised by the students themselves, most students
unfortunately did not answer their own questions in follow-up messages.
Another possible explanation is that students may not need the question prompts
to help them answer the discussion questions. Flavell (1987) pointed out that reflection is
more likely to be invoked when students try to resolve complex problems where they
need conscious decision-making and questioning. In previous studies, students needed
question prompts to guide them to resolve graded ill-structured problems (e.g., Davis &
Lin, 2000; Ge & Land, 2000; King, 1998). In this study, the nature of the task was to
express their personal opinions (with no right or wrong answers) on discussion topics.
Students were not required to generate group-consensus solutions for the discussion
topics, or to resolve difficult problems. The discussion topics in both lessons were not
easy, but students were able to address the question prompts somewhat intuitively since
participating in discussion was not required to find the right or best answers. Since there
were no significant differences between groups with question prompts and without
question prompts, it seems that students may be able to reflect well given the general
instruction.
Students in groups doing journal writing with question-prompts (LJQ) had
significantly longer journal entries in total and included more keywords than those in
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groups doing journal writing without question prompts (LJ). Most students in groups
doing journal writing with question prompts (LJQ) used at least three question prompts in
all the three journal entries. As a result, students who used question prompts reflected
three times while students who did not use question prompts reflected only once. From
the transcripts, students who used question prompts wrote more detailed perspectives and
justifications for their initial perspectives and additional information. Consequently,
students who used question prompts included more keywords, or considered more
perspectives than students doing journal writing without question prompts. They may
have had more chances to relate prior knowledge to new information, so they had better
unit exam scores than students who did not use question prompts.
Hypothesis 3 predicted that peer-discussion groups with question prompts would
outperform peer-discussion groups without question prompts in the level of reflective
writing, breadth of discourse, length of discourse and comprehension exam scores. The
study results did not support the hypothesis. There was no significant difference between
the question-prompts groups (PDQ) and non-question-prompts groups (PD) in the four
dependent variables.
Peer discussion groups (PD) and peer discussion groups with question prompts
(PDQ) had almost the same average length of messages (the means are between 520.43
and 531.72 in the two lessons in both groups). In the transcript, the two groups looked
similar. Fewer than 20 percent of students in the group doing peer discussion with
question prompts (PDQ) answered all the question prompts in the first post, while the
majority of the students only stated the various perspectives in the first posts. In the
second post, students in this group did not use many question prompts either, while they
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interacted with their teammates. Very few students in the group doing peer discussion
with question prompts (PDQ) listed the question prompts, such as by answering all the
short-answer type of questions in one post.
In summary, the effects of question prompts worked in journal writing groups, but
not in peer discussion groups. It seems that students in journal writing groups had enough
direction from the general instructions to be able to reflect well. In the peer discussion
prompts (PDQ) groups, it seems that students did not use question prompts in their
answers very well. However, without interviewing students, or providing more in-depth
analyses of transcripts, it cannot be more precisely determined how effectively students
used question prompts in their answers.

Interaction Effects of Written Type and Question Prompts
Hypothesis 4 predicted that journal groups with question prompts would
outperform peer discussion groups with question prompts. The study results support the
hypothesis: Journal writing with question prompts had significantly higher values than
peer discussion with question prompts across the four dependent variables. The study
results are consistent with previous research that students who used question prompts in a
small group did not outperform individuals working alone with question prompts (Ge &
Land, 2002). Working with peers and using question prompts together did not guarantee
that students would use question prompts to discuss productively or reflect better.
Another reason is that students in peer discussion with question-prompts groups
(PDQ) did not use as many question prompts, and did not use prompts as frequently, as
students in journal writing with question-prompts groups (LJQ) did. As observed in the
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online transcripts, it seems that students in journal writing with question-prompts groups
(LJQ) addressed more prompts than students in peer discussion with question-prompts
groups (PDQ) did in total. Most students in the journal writing with question-prompts
groups (LJQ) answered at least three question prompts with more details in their
justification and organized perspectives in all three posts, while most students in peer
discussion with question-prompts groups (PDQ) only described multiple perspectives in
the first posts, expressed their comments on the second posts (without using many
prompts), and answered two to three question prompts in the last posts. It seems that LJQ
groups reflected three times, while PDQ groups only reflected once. Guzdial (1995)
pointed out that when students were given options of using prompts and chose if and
when to respond to them, these “voluntary supports” placed metacognitive demands on
students but allowed for adaptive scaffolding. It seems that students in the journal writing
with question-prompts group (LJQ) used more prompts, which might have led to higher
metacognitive and reflection levels than students in peer discussion with questionprompts groups (PDQ).

Implications for Instructional Design
Previously, asynchronous peer discussion has been emphasized as a practice that
helps students to articulate their thoughts, exchange information, and comment on peers’
perspectives. However, to foster successful scholarly peer discussion, several factors are
required, including interesting discussion topics that relate to students’ experiences, clear
guidance, and enough time for students to write and to provide feedback to peers.
Particularly in a weekly, opinion-sharing type of discussion task, it is not easy for a small
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group of students to produce meaningful, scholarly discussion in a short period of time.
The present study proposed that students may reach similar goals of articulating their
thoughts and sharing multiple perspectives by using learning journals. Based on the
present study results, students who wrote individual learning journals with question
prompts had higher levels of reflection, more keywords, and longer length of discourse
and higher unit exam scores than students doing peer discussion with question prompts.
Therefore, it is suggested that students may use Web-based journals to document their
observations, opinions, comments, and new information.
Blogs, the Web-based journals, are equipped with features of hypertext and
multimedia, extending traditional learning journals via modern technology; students thus
may engage in reflective writing more easily, more quickly, and more frequently. In
addition, the current development of blog space also includes bulletin board functions, so
students still can have conversations with blog writers and community in their topic of
interest. The only disadvantage is that it is not easy to gather all the conversations in one
place (Downs, 2004; Moor & Efimova, 2004)
Another reason to use learning journals is to develop individual knowledge
representation. Given the assumptions of socio-cultural perspectives, working with peers
seems in theory like an effective strategy to develop understanding and reflection. Some
of the literature indicates, though, that working with groups may not be better than
working individually (e.g., Ge & Land, 2002). Although the current study had mixed
results in the comparison of learning journals and peer discussion (i.e. the non-significant
results in Hypothesis 1 and the significant difference in Hypothesis 4), the researcher still
suggests that instructors encourage students to develop their own perspectives explicitly
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via knowledge representation tools such as journals before sharing their perspectives with
peers or engaging in team projects. The knowledge representation tool helps students in
two ways. First, students will have to reflect and to organize their thoughts independently
when composing a journal entry. Secondly, when students review the journal entries, they
can reorganize and elaborate the information and resources, thus having a second chance
to reflect. Students can visualize, manipulate, and organize what they learned and then
review, refining the knowledge schema. The constant use of review and rewriting
promotes deep learning and better reflection in students.

Limitations of the Current Study
Need For Training/Learning Period
This study did not find significant differences between students who used or did
not use question prompts to support reflection in peer discussion. Students may not have
learned how to use question prompts to help them think and organize their answers
during discussion. Students need time to learn and to observe examples in order to use
question prompts (Choi & Land, 2003), and reflection can be better assessed after a
period of time.
In addition, students’ expectations in responding to reflection question in journal
writing groups might be different. Prior to the week of study, students had not been
exposed to any treatment used in the study. In fact, from Lesson 1 to Lesson 4, the
students were asked to respond to two different questions (i.e. one wake-up brain
question before the lesson and one reflection question after the lesson). Also, students
were answering these questions in a short answer format, which according to the
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instructions, meant they were to take three minutes to reflect on their thoughts. During
the weeks of study, students in journal writing groups (LJ and LJQ) were required to
write up a journal entry in Lesson 6 and 7 without training and practice period time.
Students who did not receive question prompt instruction might have been still operating
in a rapid mode of answering reflection questions, while students who received question
prompts might spend more time to write longer journal entries. The study results maybe
improved if students had had a period of time to learn and practice reflective writing.

Unit of Analysis
Using the group mean as the unit of analysis may have some benefits statistically.
It avoids the violation of assumption of independence of variables in ANOVA methods.
However, other counterarguments can be raised about using the group as the unit of
analysis when an individual performance within the groups cancels out the group effects
(Hopkins, 1982). Individuals’ achievement results may be canceled out by the group
means. For instance, a student who posted simple answers without sufficient justification
or who posted irrelevant answers might drag down the average group reflection level.
Also, as mentioned above, the average keyword counting within the groups did not reveal
the breadth of discussion among groups. A more sophisticated statistical method might be
needed to better capture the true quality differences in breadth of discussion.

The Limitation of the Assessed Knowledge
The scope of assessment included Lesson 4 to Lesson 7. In spite of the fact that
the unit exam question database had an equal proportion of questions related to each
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lesson, the actual proportion of questions from each lesson that were assigned to students
(via the automatic database) was inconsistent. For example, for the essay questions, each
student received six questions that were randomly assigned from the 15-question pool by
the computer. Students could elect to answer four to six questions within a limited time
period. However, the final grades only included the highest four scores of the essay
questions, because the teaching assistant dropped the lower scores of essay questions if
the students had answered more than four questions.
Consequently, the assessment may not be reliable, since some students may have
received more questions related to Lesson 6 and Lesson 7 than other students. For
example, among the 277 students, only 125 students received two questions related to
lessons 6 and 7 among the four essay questions. There were 135 students who answered
more than two questions and 17 students who answered only one question related to
lessons 6 and 7. Also, observed from the students’ essay scores, there were some small
differences among the question scores. The means of the 15 essay questions ranged from
7.29 to 8.6, the standard deviation ranged from 0.4 to 1.6. Therefore, the unit exam scores
may not truly reflect the differences among the four conditions. One implication for
future research is to look to additional methods for assessing knowledge in ways that are
scalable in large online classes. Possible suggestions include using an automatic
assessment tool, or a peer-review tool for large online courses.

Experimental Mortality
The experimental mortality rates were about 4 percent. 9 percent, 11 percent, and
7 percent for LJ, PD, LJQ, and PDQ, respectively. There were about five students who
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emailed the instructors or the researcher to drop out from the study. Twenty students did
not complete the study. Since there were no interviews or qualitative data with these
students, the reasons they did not complete the study are unknown. However, it seems
that the learning journal with question prompts groups (LJQ) had more students who
failed to complete the study; this may affect the results that indicate that learning journal
with question-prompts groups had better performance on average than other groups. It
might also indicate that the learning journal with question prompts groups (LJQ) group
requirements were more demanding than other groups, prompting more students to
withdraw from the study.

Suggestions for Future Research
The first suggestion is that students may need some training or learning period. In
the opinion-sharing type of task that was the focus of the present study, students who
wrote individual learning journals learned different perspectives by observing and
searching for additional information from Web sites. Students reflected better and did not
rely on group members to give feedback to develop perspectives. However, in illstructured problem solving, or in design-type tasks, students need more multiple
perspectives to develop their own understanding. Whether the individual-journal writing
could help students to solve more difficult problems is unknown. Future research is
suggested to explore the use of individual-journal writing in fostering reflection and
problem solving.
The second suggestion is that future research may use content analysis to count
breadth of discourses. There were 68 keywords and 74 keywords identified from both
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types of written discourses. One of the drawbacks of using keyword counting to
determine the breadth of discussion is that it only searches for certain wording. As
mentioned earlier, students may misspell words or use variant phrases in describing the
same concept, but the computer program cannot search and code these. It may be better
to use qualitative content analysis methods to manually code these concepts. For future
study, an automatic content analysis tool could be used to count the keywords. Currently,
some content analysis software has been developed for linguistic research, marketing
research, or short paragraph summary (e.g. Tropes, CATPAC, TextAnalyst). These kinds
of software may connect the semantic classification and keyword extraction, but there are
still some paragraph limitations when implemented in long online discussion messages.
The third suggestion is to use qualitative methods to investigate reflection process.
The present study results were based on statistical data. Richer data sets could have been
collected through interviews that would prompt participants to provide more explanation
of their writing and reflection process. The interview could serve as another type of
reflection after the learning activity. Students could reflect on the questions they had and
could elaborate their feedback concerning interaction with peers.
The fourth suggestion is to include other types of indicators in reflection
measurement. Observed from the transcripts, most of the students included metacognition
types of statements or self-questioning in their posts. These indicators were not included
in the study. In future research, it may be worthwhile to explore the number of
metacognitive statements and self-questioning remarks and relate these to reflection level.
Last suggestion is to explore individual differences in reflection process. Some
students who are more outspoken may be able to write/discuss/reflect openly in a
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discussion board, but other students who tend to keep their thinking inward may not
reflect openly. What they write may be the product of their inward reflection, and these
students may have different types of reflective writings. It may be worthwhile to explore
such differences.

109
REFERENCES
Abrams, Z. I. (2001). Computer-mediated communication and group journals: expanding the
repertoire of participant roles. System, 29, 489-503.
Achen, C. H. (1991). A polychotomous linear probability model. Political Methodology Society.
Berkeley, CA.
Andrusyszyn, M., & Davie, L. (1997). Facilitating reflection through interactive journal writing in
an online graduate course: A qualitative study. Journal of Distance Education, 12, 103-126.
Atkins, S., & Murphy, K. (1993). Reflection: A review of the literature. Journal of Advanced
Nursing, 18, 1188-1192.
Ballantyne, R., & Packer, J. (1995). The role of student journals in facilitating reflection at the
doctoral level. Studies in Continuing Education, 17(1-2), 29-45.
Berry, W. D. (1993). Understanding regression assumptions. Series: Quantitative Applications in
the Social Sciences, No. 92. Thousand Oaks, CA: Sage Publications.
Bloom, B. S. (1956). Taxonomy of educational objectives: The classification of educational goals.
Handbook 1: Cognitive domain. White Plains, NY: Longman.
Boud, D., Keogh, R., Walker, D. (1985). What is reflection in learning? In D. Boud, R. Keogh, &
D. Walker (Eds.), Reflection: Turning experience into learning (pp. 7-17): London: Kogan
Page.
Boyd, E. M., & Fales, A. W. (1983). Reflective learning: Key to learning from experience. Journal
of Humanistic Psychology, 23(2), 99-117.
Brown, A., Bransford, J., Ferrara, R., & Campione, J. (1983). Learning, remembering, and
understanding. In J. Flavell & E. Markman (Eds.), Handbook of child psychology: Vol. 3.,
cognitive development (4th ed.). New York: Wiley.
Brown, A., & Palincsar, A. (1989). Guided, cooperative learning and individual knowledge
acquisition. In L. B. Resnick (Ed.), Knowing, learning and instruction: Essays in honor of
Robert Glaser (pp. 393-451). Hillsdale, NJ: Lawrence Erlbaum.
Burge, E. J. (1994). Learning in computer conference contexts: The learners’ perspective. Journal
of Distance Education, 9(1), 19-43.

110
Chan, C. K. K.(2001). Peer collaboration and discourse patterns in learning from incompatible
information. Instructional Science, 29, 443-479.
Chan, T. W., Hue, C. W., Chou, C. Y., & Tzeng, O. J. L. (2001). Four spaces of network learning
models. Computers & Education, 37(2), 141-161.
Chen, D. T., & Hung, D. (2002). Personalized knowledge representations: The missing half of
online discussions. British Journal of Educational Technology, 33(3), 279-290.
Chi, M. T. H., deLeeuw, N., Chiu, M. H., & La Vancher, C. (1994). Eliciting self-explanations:
How students study and use examples in learning to solve problems. Cognitive Science,
13(145-182), 439-447.
Choi, I., Land, S., & Turgeon, A. J. (2005). Scaffolding peer-questioning strategies to facilitate
metacognition during online small group discussion. Instructional Science, 33, 483-511.
Clarke, D. J., Waywood, A., & Stephens, M. (1993). Probing the structure of mathematical writing.
Educational Studies in Mathematics, 25(3), 235-250.
Cobb, P. (1990). The tension between theories of learning and theories of instruction in
mathematics education. Educational Psychologist, 23, 87-104.
Cobb, P., Boufi, A., McClain, K., & Whitenack, J. (1997). Reflective discourse and collective
reflection. Journal for Research in Mathematics Education, 28(3), 258-277.
Cohen, A., & Scardamalia, M. (1998). Discourse about ideas: Monitoring and regulation in face-toface and computer-mediated environments. Interactive Learning Environments, 6(1-2), 93113.
Connor-Greene, P. A. (2000). Making connections: Evaluating the effectiveness of journal writing
in enhancing student learning. Teaching of Psychology, 27(1), 44-46.
Davis, E. A., Linn, M. C., & Clancy, M. J. (1995). Students’ off-line and online experiences.
Journal of Educational Computing Research, 12(2), 109-134.
Davis, E. A., & Linn, M. C. (2000). Scaffolding students’ knowledge integration: Prompts for
reflection in KIE. International Journal of Science Education, 22(8), 819-837.
Davis, E. A. (2003). Prompting middle school science students for productive reflection: Generic
and directed prompts. Journal of the Learning Sciences, 12(1), 91-142.
De Laat, M., & Lally, V. (2003). Complexity, theory and praxis, researching collaborative learning
and tutoring processes in a networked learning community. Instructional Science, 31, 7-39.

111
Dewey, J. (1933). How we think : A restatement of the relation of reflective thinking to the
educative process. Boston; New York, D. C. Heath and Co.
Dillon, J. T. (1994). Using discussion in classrooms. Buckingham: Open University Press.
Downs, S.(2004). Educational Blogging. EDUCAUSE Review, 39 (5), 14–26
Edward, P. R. (1992). Using dialectical journals to teach thinking skills. Journal of Reading, 35(4),
312-316.
Efimova, L. (2004). Discovering the iceberg of knowledge work: A Weblog case. Proceedings of
Fifth European Conference on Organizational Knowledge, Learning and Capabilities
(OKLC04), Innsbruck, 2-3 April 2004.
Emig, J. (1977). Writing is a mode of learning. College Composition and Communication, 28, 122128.
Enyedy, N. (2003). Knowledge construction and collective practice: At the intersection of learning,
talk, and social configurations in a computer-mediated mathematics classroom. Journal of the
Learning Sciences, 12(3), 361-407.
Eraut, M. (1994). Developing professional knowledge and competence. London: Falmer Press.
Ertmer, P. A., & Newby, T. J. (1996). Students’ approaches to case-based instruction: The role of
perceived value, learning focus, and reflective self-regulation. American Educational
Research Journal, 33(3), 719-752.
Eyler, J. & Giles, D. E. (1999). Where’s the learning in service-learning? San Francisco: JosseyBass.
Feldman, A., Konold, C., Coulter, B., Conroy, B., Hutchison, C., & London, N. (2000). Network
science, a decade later. The Internet and classroom learning. Mahwah, NJ: Lawrence
Erlbaum.
Fellows, N. (1994). A window into thinking: Using student writing to understand conceptual
change in science learning. Journal of Research in Science Teaching, 31, 985-1001.
Ferdig, R. E., & Trammell, K. D. (2004). Content delivery in the “Blogosphere.” T.H.E. Journal,
31(7), 12-20.
Fiedler, S. (2003). Personal Web publishing as a reflective conversational tool for self-organized
learning. BlogTalks, Vienna, Austria, pp.190-216.
Field, A. (2005). Discovering statistics using SPSS. Thousand Oaks, CA: Sage.

112
Flavell, J. H. (1987). Speculations about the nature and development of metacognition. In F. E.
Weinert & R. H. Kluwe (Eds.), Metacognition, motivation and understanding (pp. 21-29).
Hillside, New Jersey: Lawrence Erlbaum Associates.
Flower, L. S., & Hayer, J. R. (1980).The dynamics of composing: Making plans and juggling
constraints. In L. W. Gregg & E. R. Steinber (Eds.), Cognitive processes in writing (pp. 3150). Hillsdale, NJ: Lawrence Erlbaum Associates.
Fulwiler, T. (1987). The journal book. Portsmouth, NH: Boynton/Cook.
Ge, X., & Land, S. M. (2003). Scaffolding students’ problem-solving processes in an ill-structured
task using question prompts and peer interactions. Educational Technology Research and
Development, 51(1), 21-38.
Ge, X., & Land, S. M. (2004). A conceptual framework for scaffolding ill-structured problemsolving processes using question prompts and peer interactions. Educational Technology
Research and Development, 52(3), 5-22.
Gilber, P. K., & Dabbagh, N. (2005). How to structure online discussions for meaningful discourse:
A case study. British Journal of Educational Technology, 36(1), 5-18.
Goldsby, D. S., & Cozza, B. (2002). Writing samples to understand mathematical thinking.
Mathematics Teaching in the Middle School, 7(9), 517-520.
Goodyear, P. (2002). Psychological foundations for networked learning. In Steeples, C. and Jones,
C (Eds.), Networked learning: Perspectives and issues (pp. 49-75). London; New York:
Springer.
Gravetter, F. J., Wallnau, L. B. (2004). Statistics for the behavioral sciences (6th edition). Belmont ,
CA: Thomson.
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),
397-431.
Guzdial, M. (1995). Software-realized scaffolding to facilitate programming for science learning.
Interactive Learning Environments, 4(1), 1-44.
Hammersley-Fletcher, L., & Orsmond, P. (2005). Reflecting on reflective practice within peer
observation? Studies in Higher Education, 30(2), 213-224.

113
Hanrahan, M. (1999). Rethinking science literacy: Enhancing communication and participating in
school science through affirmational dialogue journal writing. Journal of Research in Science
Teaching, 36(6), 699-717.
Hara, N., Bonk, C. J., & Angeli, C. (2000). Content analyses of on-line discussion in an applied
educational psychology course. Instructional Science, 28(2), 115-152.
Harasim, L. (1987). Teaching and learning on-line: Issues in computer-mediated graduate courses.
Canadian Journal of Educational Communication, 16(2), 117-135.
Harris, K. (1990). Developing self-regulated learners: The role of private speech and selfinstructions. Educational Psychologist, 25, 35-50.
Hatano, G. & Inagaki. K. (1992). Resituating cognition through the construction of conceptual
knowledge. In P. Light & G. Butterworth (Eds.), Context and cognition: Ways of knowing and
learning (pp. 115-133). New York: Harvester.
Hatton, N., & Smith, D. (1995). Reflection in teacher education: Towards definition and
implementation. Teaching and Teacher Education, 11(1), 33-49.
Hawkes, M. (2001). Variables of interest in exploring the reflective outcomes of network-based
communication. Journal of Research on Computing in Education, 33(3), 299-315.
Henri, F. (1992). The process of distance learning and teleconferencing assisted by computer: An
analytic essay. Canadian Journal of Educational Communication, 21(1), 3-18.
Hernández-Ramos, P. (2004) Web logs and online discussions as tools to promote reflective
practice. The Journal of Interactive Online Learning, 3(1) 1-15.
Hershkowitz, R., & Schwarz, B. B. (1999). Reflective processes in a mathematics classroom with a
rich learning environment. Cognition and Instruction, 17(1), 65-91.
Hewitt, J. (2003). How habitual online practices affect the development of asynchronous discussion
threads. Journal of Educational Computing Research, 28(1), 31-45.
Higgins, L., Flowers, L., & Petraglia, J. (1991). Planning text together: The role of critical
reflection in student collaboration. Written Communication, 9(1), 48-84.
Hmelo, C. E., Guzdial, M., & Turns, J. (1998). Computer-support for collaborative learning:
Learning to support student engagement. Journal of Interactive Learning Research, 9(2), 107129.
Hogan, K., Natstasi, B. K., & Pressley, M. (2000). Discourse patterns and collaborative scientific
reasoning in peer and teacher-guided discussions. Cognition and Instruction, 17(4), 379-432.

114
Hopkins, K. D. (1982). The unit of analysis: Group means versus individual observations.
American Educational Research Journal, 19(1), 5-18.
Hsi, S., & Hoadley, C. M. (1997). Productive discussion in science: Gender equity through
electronic discourse. Journal of Science Education and Technology, 6(1), 23-36.
Jarvis, P. (2001). Journal writing in higher education. New Directions for Adult and Continuing
Education, 90, 79-886.
Jonassen, D., & Kwon, H. I. (2001). Communication patterns in computer-mediated vs. face-toface group problem solving. Educational Technology Research and Development, 49(10), 3552.
Jurdak, M., & Zein, R. A. (1998). The effect of journal writing on achievement in and attitudes
toward mathematics. School Science and Mathematics, 98(8), 412-419.
Kanuka, H., & Anderson, T. (1998). Online social interchange, discord, and knowledge
construction. Journal of Distance Education, 13(1), 57-74.
Keys, C. W. (1999). Language as an indicator of meaning generation: An analysis of middle school
students’ written discourse about scientific investigations. Journal of Research in Science
Teaching, 36(9), 1044-1061.
Kimber, D., Leung, D. Y. P., Jones, A., Loke, A. Y., McKay, J., Sinclair, K., et al. (2000).
Development of a questionnaire to measure the level of reflective thinking. Assessment and
Evaluation in Higher Education, 25(4), 381-395.
King, A. (1989). Verbal interaction and problem-solving within computer-assisted cooperative
learning groups. Journal of Educational Computing Research, 5(1), 15.
King, A. (1991a). Effects of training in strategic questioning on children’s problem-solving
performance. Journal of Educational Psychology, 83(3), 307-317.
King, A. (1991b). A strategy for enhancing peer interaction and learning during teacher training
sessions. Teacher Education Quarterly, 18(1), 15-28.
King, A. (1992). Comparison of self-questioning, summarizing, and notetaking-review as strategies
for learning from lectures. American Educational Research Journal, 29(2), 303-323.
King, A. (1994). Guiding knowledge construction in the classroom: Effects of teaching children
how to question and how to explain. American Educational Research Journal, 31(2), 358-368.
Lamy, M.-N., & Hassan, X. (2003). What influences reflective interaction in distance peer learning?
Evidence from four long-term online learners of French. Open Learning, 18(1), 39-59.

115
Land, S. M., & Dornisch, M. M. (2001). A case study of student use of asynchronous bulletin board
systems (BBS) to support reflection and evaluation. Journal of Educational Technology
Systems, 30(4), 365-377.
Langer, J. A., & Applebee, A. N. (1987). How writing shapes thinking: A study of teaching and
learning. NCTE Research Report No. 22. Urbana, IL: National Council of Teachers of
English.
Lin, X., Hmelo, C., Kinzer, C. K., & Secules, T. J. (1999). Designing technology to support
reflection. Educational Technology Research and Development, 47(3), 43-62.
Lin, X., & Lehman, J. D. (1999). Supporting learning of variable control in a computer-based
biology environment: Effects of prompting college students to reflect on their own thinking.
Journal of Research in Science Teaching, 36(7), 837-858.
Lipponen, L., Rahikainen, M., Lallimo, J., & Hakkarainen, K. (2003). Patterns of participation and
discourse in elementary students’ computer-supported collaborative learning. Learning and
Instruction, 13(5), 487-509.
Loh, B., Radinsky, J., Reiser, B. J., Gomez, L. M., Edelson, D. C., & Russell, E. (1997). The
progress portfolio: Promoting reflective inquiry in complex investigation environments. In R.
Hall, N. Miyake, & N. Enyedy (Eds.), Proceedings of Computer Supported Collaborative
Learning ’97 (pp. 169-178). Toronto, Ontario, Canada.
Maclellan, E. (2004). How reflective is academic essay? Studies in Higher Education, 29(1), 75-89.
Mathews, J. P., Haughton, N., Pisupati, S., & Scaroni, D. D. (2004). For an online course
encompassing “traditional campus students”: How, where and when students work and
engage with the course material. Paper presented at the ASEE/IEEE Frontiers in Education
Conference, Savannah, GA.
May, D. B., & Etkina, E. (2002). College physics students’ epistemological self-reflection and its
relationship to conceptual learning. American Journal of Physics, 70(12), 1249-1258.
McCreary, E. K., & Van Duren, J. (1987). Educational applications of computer conferencing.
Canadian Journal of Educational Communication, 16(2), 107-115.
McCrindle, A., & Christensen, C. (1995). The impact of learning journals on metacognitive process
and learning performance. Learning and Instruction, 5(3), 167-185.

116
Meel, D. E. (1999). Email dialogue journals in a college calculus classroom: A look at the
implementation and benefits. Journal of Computers in Mathematics and Science Teaching,
18(4), 387-413.
Mezirow, J. (1990). Fostering critical reflection in adulthood: A guide to transformative and
emancipatory learning (1st ed.). San Francisco: Jossey-Bass Publishers.
Mills, S. D. (2001). Electronic journaling: Using the Web-based, group journal for service-learning
reflection. Michigan Journal of Community Service Learning, 8(1), 27-35.
Moon, J. A. (1999a). Reflection in learning and professional development: Theory and practice.
London: Kogan Page.
Moon, J. A. (1999b). Learning journals: A handbook for academics, students and professional
development. London: Kogan Page.
Moor, A. D. & Efimova, L. (2004) An Argumentation Analysis of Weblog Conversations. In M.
Aakhus, M. Lind, eds. Proceedings of the 9th International Working Conference on the LanguageAction Perspective on Communication Modelling (LAP 2004). Rutgers University, The State
University of New Jersey, New Brunswick, NJ. 197-212
Moreno, R., & Mayer, R. E. (2005). Role of guidance, reflection, and interactivity in an agentbased multimedia game. Journal of Educational Psychology, 97(1), 117-128.
Mortensen, T., & Walker, J. I. E. (2002). Blogging thoughts: Personal publication as an online
research tool. In A. Morrison (Ed.), Research ICTs in context. Oslo: InterMedia: University of
Oslo.
Murphy, E. (2004). Recognizing and promoting collaboration in an online asynchronous discussion.
British Journal of Educational Technology, 35(4), 421-431.
National Education Association. (2000). A survey of traditional and distance learning higher
education members. Washington, DC: National Education Association.
Palincsar, A. S., & Brown, A. L. (1984). Reciprocal teaching of comprehension-fostering and
comprehension-monitoring activities. Cognition and Instruction, 2, 117-175.
Palmer, S. (2004). Evaluation of an online reflective journal in engineering education. Computer
Applications in Engineering Education, 12, 209-214.
Parker, R. P., & Goodkin, V. (1987). The consequences of writing. Upper Montclair, NJ:
Boynton/Cook.

117
Paterson, B. L. (1995). Developing and maintaining reflection in clinical journals. Nurse Education
Today, 15(3), 211-220.
Pena-Shaff, J., Martin, W., & Gay, G. (2001). An epistemological framework for analyzing student
interactions in computer-mediated communication environments. Journal of Interactive
Learning Research, 12(1), 41-68.
Piaget, J. (2001). Studies in reflecting abstraction. Hove, UK: Psychology Press.
Powell, A. B., & Lopez, J. (1989). Writing as a vehicle to learning mathematics: A case study. In P.
Connally & T. Vilardi (Eds.), Writing to learn mathematics and science (pp. 157-177). New
York: Teachers College Press.
Rivard, L. P., & Straw, S. B. (2000). The effect of talk and writing on learning science: An
exploratory study. Science Education, 84(5), 566-593.
Roberts, B. (2002). Interaction, reflection and learning at a distance. Open Learning, 17(1), 39-55.
Rodgers, C. R. (2002). Seeing student learning: Teacher change and the role of reflection. Harvard
Educational Review, 72(2), 230-253.
Rosenshine, B., Meister, C., & Chapman, S. (1996). Teaching students to generate questions: A
review of the intervention studies. Review of Educational Research, 66(2), 181-221.
Roth, K. J., & Rosaen, C. L. (1991). Writing activities in conceptual change science learning
community: Two perspectives. Paper presented at the Annual meeting of the National
Association for Research in Science Teaching, Lake Geneva, WI.
Salomon, G., Globerson, T., & Guterman, E. (1989). The computer as a zone of proximal
development: Internalizing reading-related metacognition from a reading partner. Journal of
Educational Psychology, 81(4), 620-627.
Salomon, G., & Perkins, D. N. (1989). Rocky roads to transfer: Rethinking mechanisms of a
neglected phenomenon. Educational Psychologist, 24(2), 113-142.
Scardamalia, M., Bereiter, C., McLean, R. S. Swallow, J. & Woodruff, E. (1989) Computersupported intentional learning environments. Journal of Educational Computing Research,
5(1), 51-68.
Schoenfeld, A. H. (1985). Mathematical problem-solving. San Diego, CA: Academic Press.
Schön, D. A. (1983). The reflective practitioner : How professionals think in action. New York:
Basic Books.

118
Schön, D. A. (1987). Educating the reflective practitioner: Toward a new design for teaching and
learning in the professions (1st ed.). San Francisco: Jossey-Bass.
Schwartz, D. L., Brophy, S., Lin, X., & Bransford, J. D. (1999). Software for managing complex
learning: Examples from an educational psychology course. Educational Technology
Research and Development, 47(2), 39-59.
Shepardson, D. P., & Britsch, S. J. (2001). The role of children’s journals in elementary school
science activities. Journal of Research in Science Teaching, 38(1), 43-69.
Smyth, J. (1989). Developing and sustaining critical reflection in teacher education. Journal of
Teacher Education, 40, 2-9.
Sparkes-Langer, G., Simmons, J., Pasch, M., Colton, A., & Starko, A. (1990). Reflective
pedagogical thinking: How can we promote and measure it? Journal of Teacher Education,
41, 23-32.
Stahl, G. (1999). Reflections on Webguide. Seven issues for the next generation of collaborative
knowledge-building environments. In C. Hoadley (Ed.), CSCL ’99: The third international
conference on computer support for collaborative learning (pp. 600-610). Mahwah NJ:
Erlbaum.
Strauss, M. J., & Fulwiler, T. (1987). Interactive writing and learning chemistry. Journal of College
Science Teaching, 16(250-256).
Tabachnick, B. G., & Fidell L. S. (2001). Using multivariate statistics (4th ed.). Boston: Allyn and
Bacon.
Thorndike, R. M. (1997). Measurement and evaluation in psychology and education. Upper Saddle
River, NJ: Prentice Hall.
Thorpe, M. (2000). Reflective learning and distance learning—made to mix by design and by
assessment. Information Services & Use, 20(2-3), 145-158.
Tobin, K., & Tippins, D. (1993). Constructivism as a referent for teaching and learning. In K. G.
Tobin (Ed.), The practice of constructivism in science education (pp. 3-21). Hillsdale, NJ:
Lawrence Erlbaum Associates.
Van Zee, E. H., & Minstrell, J. (1997). Reflective discourse: Developing shared understanding in a
physics classroom. International Journal of Science Education, 19, 209-228.
Von Wright, J. (1992). Reflections on reflection. Learning and Instruction, 2(1), 59-68.

119
Wang, M., Fix, R., & Bock, L. (2005). The use of blogs in teaching, knowledge management, and
performance improvement. In Richards, G. (Ed.), Proceedings of World Conference on ELearning in Corporate, Government, Healthcare, and Higher Education 2005 (pp. 31923199). Chesapeake, VA: AACE.
Webb, N. M. (1983). Predicting learning from student interaction: Defining the interaction
variables. Educational Psychologist, 18(1), 33-41.
Webb, N. M. (1989). Peer interaction and learning in small groups. International Journal of
Educational Research, 13, 21-40.
Webb, N. M., & Palincsar, A. S. (1996). Group process in the classroom. In D. C. Berliner & R. C.
Calfee (Eds.), Handbook of educational psychology (pp. 841-873). New York: Simon &
Schuster Macmillan.
Wells, C. G. (1999). Dialogic inquiry: Towards a sociocultural practice and theory of education.
Cambridge, UK; New York: Cambridge University Press.
Wertsch, J. V. (1991). Voices of the mind. Cambridge, MA: Harvard University Press.
White, B. Y., & Frederiksen, J. R. (1998). Inquiry, modeling, and metacognition: Making science
accessible to all students. Cognition and Instruction, 16, 3-118.
Wiesenberg, F., & Hutton, S. (1996). Teaching a graduate program using computer-mediated
conferencing software. Journal of Distance Education, 11(1), 83-100.
Williams, J. B., & Jacobs, J. (2004). Exploring the use of blogs as learning spaces in the higher
education sector. Australasian Journal of Educational Technology, 20(2), 232-247.
Wilson, B. G. & Cole, P. (1996). Cognitive teaching models. In D. H. Jonassen (Ed.), Handbook of
research for educational communications and technology (pp. 601– 621). New York: Simon
& Schuster Macmillan.
Zhu, E. (1998). Learning and mentoring: Electronic discussion in a distance learning course. In C.J
Bonk & K.S King.(Eds.), Electronic collaborators: Learner-centered technologies for
literacy, apprenticeship and discourse (pp. 233-260.). Mahwah, NJ: Lawrence Erlbaum
Associates.

120

APPENDIX A
Research Recruitment and Consent Form

121
ELECTRONIC SIGNED INFORMED CONSENT FORM
FOR SOCIAL SCIENCE RESEARCH
The Pennsylvania State University
Title of Project:

Supporting Reflection in Distance Learning Environment

Principal Investigator:

Ting-Ling Lai
Department of Instructional Systems
315 Keller Building
Penn State University, University Park, PA 16802
TELEPHONE: (814) 231-2841
EMAIL: txl166@psu.edu

Advisor:

Dr. Susan M. Land, Associate Professor
Department of Learning and Educational Systems
315 Keller Building
Penn State University, University Park, PA 16802
TELEPHONE: 814-863-5990
EMAIL: sml11@psu.edu

1. Purpose of the Study: The purpose of the study is to investigate the effect of using learning journals
and web based asynchronous discussion to improve reflection and learning in distance learning
environment.
2. Procedures to be followed: you will be asked to complete EGEE 101 course assignments and make
the work you do in the class available to the researcher [including wake up brain questions,
reflection questions, team projects, and exam scores].
3. Discomforts and Risks: There are no known risks to participating in this research beyond those
experienced in everyday life.
4. Benefits: By sharing your reflections and learning experiences, educators may have a better
understanding about learners, and to design better instruction to fit college students’ needs.
5. Duration: 4 weeks (from lesson 5-7 and the following week of unit II exam). If you choose to
participate in a follow-up interview, an additional 60 minutes would be required.
6. Statement of Confidentiality: Only the person in charge will know your identity. If this research is
published, your personal information will not be revealed, your name would be in no way linked to
your responses. Please note: your confidentiality will be maintained to the degree permitted by the
technology used. Specifically, no guarantees can be made regarding the interception of data sent via
the Internet by any third parties. The Office for Research Protections may review records related to
this project.

This informed consent (IRB#18870) was reviewed and approved by the Office for Research Protections at
The Pennsylvania State University on 05/24/2005 (JKG). It will expire on 05/23/06 (JKG).
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7. Right to Ask Questions: You can ask questions about the research. The person in charge will
answer your questions. Contact Tingling Lai at 231-2841with questions. If you have questions
about your rights as a research participant, contact Penn State’s Office for Research Protections at
(814) 865-1775.
8. Compensation: Participants will receive 2 extra credit points to be added to their final score in the
EGEE 101 course. There is an alternative option for receiving extra credit for those who do not
prefer to engage in this research opportunity. This option would be to submit a 5-page written
reflection paper by the conclusion of the semester.
9. Voluntary Participation: Your decision to participate or not will have no effect on your grades.
You do not have to participate in this research. You can stop your participation at any time. You do
not have to answer any questions you do not want to answer.
You must be 18 years of age or older to consent to participate in this research study. If you consent to
participate in this research study and to the terms noted above, please type your name, and type the
date above the line below. Save this document as an electronic file, and return this form by clicking
submit. Please print a copy of this consent form to keep for your records.

Participant Name

Date

Ting-Ling Lai, Principal Investigator

September, 2005

Primary Investigator Name

Date

FOLLOW-UP INTERVIEW:
If you are willing to participate in a follow-up personal interview on your reflection processes used
during journaling and web-based discussion, please mark an X below so that the Primary Investigator
may contact you with additional information about scheduling the interview. This interview would be
audio-recorded, last approximately 60 minutes, and be scheduled at your convenience.
Yes, I would be willing to participate in a follow-up interview on journaling and web discussion
(IF YES), please write your email address here:
No, I am not interested in participating in a follow-up interview on journaling and web
discussion.

This informed consent (IRB#18870) was reviewed and approved by the Office for Research Protections at
The Pennsylvania State University on 05/24/2005 (JKG). It will expire on 05/23/06 (JKG).
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APPENDIX B
Number of Posts and Threads in Lesson 6 and 7
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Number of posts and thread in Lesson 6
Groups
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Total

Posts
12
9
11
11
10
12
12
11
11
6
12
12
14
9
12
7
12
9
7
199

LJ
Thread
6
7
10
11
4
4
4
9
7
3
10
5
4
4
5
7
6
4
3
113

Posts
12
9
12
7
10
13
15
13
9
8
9
13
7
12
12
9
11
11
6
198

PD
Thread
4
5
11
3
4
8
7
5
4
6
6
4
3
3
10
3
8
6
4
104

Posts
12
12
12
9
10
11
13
10
15
5
9
9
10
11
8
11
12
8
11
198

LJQ
Thread
12
11
4
4
8
5
11
7
8
5
11
7
8
3
7
4
10
11
8
144

Posts
13
9
12
7
10
13
15
10
9
11
8
12
10
10
11
11
14
9
12
206

PDQ
Thread
4
5
11
3
4
8
7
7
5
8
5
8
8
9
7
5
11
3
5
123

Posts
11
12
12
13
11
12
12
10
11
9
8
10
11
10
12
7
13
9
11
204

PDQ
Thread
8
6
8
7
8
4
8
10
7
8
6
7
8
10
11
6
10
5
4
141

Number of posts and thread in Lesson 7
Groups
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
Total

Posts
12
8
11
8
10
12
12
12
12
6
12
12
9
12
10
6
12
12
9
197

LJ
Thread
4
6
10
8
5
4
4
6
8
3
10
3
3
4
4
6
4
4
3
99

Posts
13
9
13
9
13
13
12
10
9
11
10
13
12
12
9
9
12
11
6
206

PD
Thread
7
5
12
6
4
7
7
7
3
8
7
4
7
5
9
3
9
8
3
121

Posts
9
8
12
11
13
10
11
9
10
10
11
10
12
10
9
11
12
11
10
199

LJQ
Thread
9
8
4
4
4
4
9
6
8
6
9
3
12
8
9
9
4
4
4
124

1
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APPENDIX C
Instruction for Treatment Groups
Instruction for Learning Journal Group (Lesson 06)
Instruction for Peer Discussion Group (Lesson 06)
Instruction for Learning Journal with Question Prompts Group (Lesson 06)
Instruction for Peer Discussion with Question Prompts Group (Lesson 06)
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Instruction for Learning Journal Group (Lesson 06)
Settings Reports Utilities Delete

Print My Notes | Previous Next Up Top Index Search

You are more likely to retain the information you have if you reflect on it. So here is
your chance to reflect. This will contribute to your participation grade. I expect you
to spend about 3 minutes on this. The thought process is what I grade not your
spelling or grammer (here).
Tasks
The purpose of the activity is to integrate the knowledge you are learning this week
and the related experiences you have in the past. Your tasks are to
1. Think about the weekly reflection question.
2. Create your own journal and post it in the message board in your group space.
So that your teammates can share your thoughts.
Rules
You will post at least, but not limited to, three messages-1. By Wednesday (October 5), you will post an "original perspectives regarding
the topic";
2. By Thursday (October 6), you will post a "additional information to support or
contradict the original perspective", and elaborate the similarities and
differences
3. By Friday (Octorber 7), you will post your "final perspectives", which may
include how additional information affected your original thoughts.
You don't have to finish all the reading by Wednesday, you can post your
messages based on what you learned at any point of lesson.
You should think of writing in your journal as a regular accompaniment to your
reading. Think of the journal as the place where you use writing as a tool for learning.
It should serve as a means for discovering, probing, speculating, questioning,
inventing, reacting, connecting, believing and doubting, etc.
This is an individual exercise but blended with some level of cooperation. First,
you should try to "think aloud" by using this journal exercise to organize your
thoughts and observations. Then, you are required to share your journal entries with
your group members. Therefore, while you are writing your journal, be aware, this
journal will be read by the instructor and your group members.
As for finding additional information, you don' have to spend a lot of time to find
information all over the Internet. You can find other perspectives from one of your
group members' journal entries, and quote the perspectives in your journal entries.
But be aware, don't respond or interrupt your group members' entries in his journal
thread, even if you don't agree with his perspectives, or have any questions. You
can include your observation and comments in your journal entries.
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In order to use the learning journal to help you reflect constantly, try to post
your entries by the specific times I indicated above, so that you have enough time to
think about additional perspectives as well. Each journal entry is expected to be
about 2-3 paragraphs. Don't post a short essay type of answer, try to "talk" to
yourself, have a conversation with yourself.
Assessment
There is no absolutely right or wrong answer to the reflection question. This
assignment is designed for you to express your stance, and use the knowledge and
experiences to support your ideas.
The assignment will be graded, based on
1.
if the messages post on time
2.
if you include three types of messages
3.
if the messages contain reasonable viewpoints (including justifications is a
plus)

powered by ANGEL Learning

™

MindClick Process Technology
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Instruction for Peer Discussion Group (Lesson 06)
Settings Reports Utilities Delete

Print My Notes | Previous Next Up Top Index Search

You are more likely to retain the information you have if you reflect on it. So here is
your chance to reflect. This will contribute to your participation grade. I expect you
to spend about 3 minutes on this. The thought process is what I grade not your
spelling or grammer (here).
Tasks
The purpose of the activity is to integrate the knowledge you are learning this week
with related experiences you have had in the past. Your tasks are
1. Think about the weekly reflection question.
2. Discuss it with your team members by posting your thoughts and reflections in
the message board in your group space.
Rules
You will post at least, but not limited to, three messages-1. By Wednesday (October 5), you will post an "original perspectives regarding
the topic";
2. By Thursday (October 6), you will post a "comments team members'
perspectives",
3. By Friday (October 7), you will post your "final perspectives" which may
include how teammates' posts affected your original thoughts.
You don't have to finish all the reading by Wednesday, you can post your messages
based on what you learned at any point of lesson.
This is an interactive, collaborative exercise. You should try to "think aloud"
with your teammates to deepen and clarify your understanding of the readings. In
order to make this assignment like a conversation, you have to post your message
by the specific date, so that your teammates have enough time to think about their
perspectives as well. Each message is expected about 2 paragraphs. Don't post a
short essay type of answer, try to "talk" to your team members and have a
conversation!
Assessment
There is no absolutely right or wrong answer to the reflection question. This
assignment is designed for you to express your stance, and use your knowledge and
experiences to support your ideas.
The assignment will be graded, based on
1.
if the messages are posted on time
2.
if you include three types of messages
3.
if the messages contain reasonable viewpoints (including justifications is a
plus)
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Instruction for Learning Journal with Question prompts (Lesson 06)
Settings Reports Utilities Delete

Print My Notes | Previous Next Up Top Index Search

You are more likely to retain the information you have if you reflect on it. So here is
your chance to reflect. This will contribute to your participation grade. I expect you
to spend about 3 minutes on this. The thought process is what I grade not your
spelling or grammer (here).
Tasks
The purpose of the activity is to integrate the knowledge you are learning this week
with related experiences you have had in the past. Your tasks are to
1. Think about the weekly reflection question.
2. Create your own journal and post it in the message board in your group space,
so that your teammates can share your thoughts.
Rules
You will post at least (but not limited to) three messages-1. By Wednesday (October 5), you will post an "original perspectives regarding
the topic";
2. By Thursday (October 6), you will post a "additional information to support or
contradict the original perspective", and elaborate the similarities and
differences
3. By Friday (October 7), you will post your "final perspectives" which may
include how additional information affected your original thoughts.
Specifically, you will use following 6 question prompts to compose your responses,
a. What is your initial perspective?
b. Think again-- from your past experiences, or other resources (e.g. peers'
comments, web sites or readings), is there new information to support or
conflict with your perspective?
c. So, my perspectives changed to... (still remains ...)
d. As I craft the answer, I am not certain about...
e. How do I resolve problems I have?
Try to use the 5 question prompts to guide you through the reflection process. It
does not have to include all 5 question prompts in one journal entry; you can use
them in different entries. Also, you don't have to finish all the reading by Wednesday;
you can post your journal entries based on what you learned at any point of lesson.
You should think of writing in your journal as a regular accompaniment to your
reading. Think of the journal as the place where you use writing as a tool for learning.
It should serve as a means for discovering, probing, speculating, questioning,
inventing, reacting, connecting, believing and doubting, etc.
This is an individual exercise but blended with some level of cooperation. First,
you should try to "think aloud" by using this journal exercise to organize your
thoughts and observations. Then, you are required to share your journal entries with
your group members. Therefore, while you are writing your journal, be aware, this
journal will be read by the instructor and your group members.
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As for finding additional information, you don't have to spend a lot of time to find
information all over the Internet. You can find other perspectives from one of your
group members' journal entries, and quote the perspectives in your journal entries.
But be aware, don't respond or interrupt your group members' entries in his journal
thread, even if you don't agree with his perspectives, or have any questions. You
can include your observation and comments in your journal entries.
In order to use the learning journal to help you reflect constantly, try to post
your entries by the specific times I indicated above, so that you have enough time to
think about additional perspectives as well. Each journal entry is expected to be
about 2-3 paragraphs length. Don't post a short essay type of answer, try to "talk" to
yourself, have a conversation with yourself.
Assessment
There is no absolutely right or wrong answer to the reflection question. The
assignment is designed for you to express your stance, and use the knowledge and
experiences to support your ideas.
The assignment will be graded, based on
1.
if the messages post on time
2.
if you include three types of messages
3.
if you include the most question prompts
4.
if the messages contain reasonable viewpoints (including justifications is a
plus)
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Instruction for Scary Yellow (Lesson 06 WB Question)

Peer Discussion with Prompts
Settings Reports Utilities Delete

Print My Notes | Previous Next Up Top Index Search

You are more likely to retain the information you have if you reflect on it. So here
is your chance to reflect. This will contribute to your participation grade. I expect you
to spend about 3 minutes on this. The thought process is what I grade not your
spelling or grammer (here).
Tasks
The purpose of the activity is to integrate the knowledge you are learning this
week with the related experiences you have had in the past. Your tasks are
1. Think about the weekly reflection question
2. Discuss it with your team members by posting your thoughts and reflections
in the message board in your group space.
Rules
You will post at least (but not limited to) three messages-1. By Wednesday (October 5), you will post an "original perspectives regarding
the topic";
2. By Thursday (October 6), you will post a "comments team members'
perspectives",
3. By Friday (October 7), you will post your "final perspectives", which may
include how teammates' posts affect your original thoughts.
Specifically, you will use following 5 question prompts to compose your responses,
a. What is my initial perspective?
b. Think again-- from my past experiences, or other resources (e.g. peers'
comments, web sites or readings), is there new information to support or
conflict with your perspective?
c. So, my perspectives changed to...(still remains...)
d. As I craft the answer, I am not certain about...
e. How do I resolve problems I have?
Try to use the 5 question prompts to guide you through the reflection process. It
does not have to include all 5 question prompts in one message; you can use them
in a different message. Also, you don't have to finish all the reading by Wednesday,
you can post your messages based on what you learned at any point of lesson.
This is an interactive, collaborative exercise. You should try to "think aloud" with
your teammates alone with the question prompts to deepen and clarify your
understanding of the readings. In order to make this assignment like a conversation,
you have to post on time, so that your teammates have enough time to think about
their perspectives as well. Each massage is expected to be about 2-3 paragraphs
length. Don't post a short essay type of answer, try to "talk" to your team members
and have a conversation!
Assessment
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There is no absolutely right or wrong answer to the reflection question. The
assignment is designed for you to express your stance, and use the knowledge and
experiences to support your ideas.
The assignment will be graded, based on
1.
if the messages post on time
2.
if you include three types of messages
3.
if you include the most question prompts
4.
if the messages contain reasonable viewpoints (including justifications is a
plus)
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APPENDIX D
Keyword List
Lesson 6 Keywords
Lesson 7 Keywords
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Lesson 6 Keywords

1
2

key words
alternative, alternatives
amount of oil, barrels of oil

search keyword
alternative.
amount of oil (or)
barrels of oil

1&2
51
38

3&4
88
54

total
139
92

3
4
5
6
7
8
9
10
11
12
13
14
15

animal, animals
availability, available
beach +
benefit+
Bush, Bush's, government
cheaper, cheap
climate
conservation
consume, consumer, consumption
cost, costful
crude oil
damage, ruin
demands, needs

109
34
49
52
38
41
5
30
65
140
114
81
21+11

127
33
36
68
40
24
16
9
44
107
99
121
47

236
67
85
120
78
65
21
39
109
247
213
202
47

16

dependent, dependence, dependency,
rely, relies,
disaster, disasters
diverse, diversify, diversification
domestic, domestically
economy, economic
ecosystem
efficient, efficiency
emergency
energy
environment, environmental,
environmentally
expensive
foreign oil
foreign sources
gas price, gas prices, oil price, oil
prices
habitat, habitants
heating, heat
hurricane
hybrid
import, imports
jobs

animal.
avail.
beach.
benefit.
Bush. (or) government
cheap.
climat.
conserv.
consum.
cost.
crude oil
damage. (or) ruin.
demand, (merge) needs,
-depend. (or) rely. (or)
relie.
disaster.
divers.
domestic.
econom.
ecosystem.
efficien.
emergenc.
energ.
environment.

183

182

365

64
7
30
153
28
64
14
123
259

80
13
45
217
41
34
19
143
367

144
20
75
370
69
98
33
266
626

expens.
foreign oil
foreign source.
gas price. (or) oil price.

46
22
10
93

37
51
5
82

83
73
15
175

habitat+
heat+
hurricane+
hybird+
import+
job+

43
12
84
20
108
44

10
11
143
6
168
74

53
23
227
26
276
118

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35

135
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

maintained / maintaining
measures
middle east
national security
natural resources
necessary, necessaries
oceans, waters, marine
oil production
pollution, polluted, polluting
population
prevent, prevents, prevented,
preventing
protect, protection
reliable
renewable, renewables
research, researches
reserve, reserves
restrictions, regulations
rigs
risk, risks
run out, drain, drained
safe, safety
spill, spot, leak, s
storms
supply, supplies
SUV, SUVs
tax, taxes
technology, technologies
tourist, tourists
transportation
war, wars
weather
wildlife, wild life
world, global

measure+
middle east
national security
natural resource+
necessar+
ocean+, water+
oil production
pollut+
population
prevent+

13
16
47
25
14
38
162
99
37
30
19

13
15
41
27
6
56
148
132
30
37
22

26
31
88
52
20
94
310
231
67
67
41

protect+
reliable+
renewable+
research+
reserve.
restric., regulat.
rig, rigs
risk.
run out, drain.
safe.
spill., spot., leak.
storm.
Suppl.
SUV.
tax.
technolog.
touris.
transport.
war, wars
weather+
wildlife, wild life+
world., global.

50
6
11
41
110
25
54
87
26
70
137
12
155
8
15
83
29
53
14
21
190
73

44
6
11
144
152
15
31
79
22
79
141
20
151
6
22
86
54
43
29
25
207
77

94
12
22
185
262
40
85
166
48
149
278
32
306
14
37
169
83
96
43
46
397
150

136
Lesson 7 Keywords
1
2
3
4
5
6
7
8
9
10
11
12
13
Removed
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

key words
alternative, alternatives
amount of energy
amount of oil, barrels of oil
ANWAR, ANWR
awareness
biomass
conservation
consume, consumption
cooling
cost
crisis
crude oil
demand
demand, needs
dependence, dependent, dependency,
rely, relies
diesel
diverse, diversify
domestic, domestically
economy, economic
education
effective
efficient
embargo
Energy Act, energy bill, Energy
Policy Act
Energy Star
environment, environmental,
environmentally
ethanol
expensive
foreign countries, foreign nations,
foreign relations
foreign energy, foreign oil, foreign
sources, foreign fuels
gas prices, oil prices
gasification
geothermal
global
government
heating

search keyword

conserv.
consum.
cost.

divers.
domestic.
econom.
educat.
effective

environment.

expens.
foreign countr., foreign
nation.
gas price., oil price.
gassifi.

1&2
123
22
11
39
26
40
186
136
14
38
26
58
27
127
337

3&4
195
30
18
38
38
48
178
117
5
36
39
113
37
132
416

total
318
52
29
77
64
88
364
253
19
74
65
171
64
259
753

8
18
82
101
60
17
149
11
36

12
19
139
82
35
19
206
13
43

20
37
221
183
95
36
355
24
79

5
109

7
134

12
243

29
26
33

19
24
67

48
50
116

59

110

169

26
7
23
12
95
34

29
9
30
12
108
24

55
16
53
24
203
58

137
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75

Hurricane
hybrids /hybrid
hydroelectric
hydrogen
import, imported, imports, importing
Incentives
infrastructure
insulation
job, jobs
legislation
measures
methane
middle East
money
natural gas
new energy
nuclear
OPEC
petroleum
pipelines
pollution, polluted, polluting
power plants, energy plants, nuclear
plants
public transportation
reliable
renewable, renewables
research
reserve
risk
run out
shortage
solar
standards
supply, supplies
SUV, SUVs
tax, taxes
technology/technologies
terrorism
usage
wind

hurricane.

job.
measure.

pipeline.
pollut.

public transport.
renew.
research.
reserve, reserves
risk.
run out, drain.

standard.
suppl.
SUV.
tax.
technolog.
terroirs.

14
103
17
22
130
47
12
9
19
15
15
7
78
93
26
24
114
31
11
32
27
74

7
79
20
21
129
49
21
26
13
12
13
11
75
116
55
32
111
57
26
59
57
78

21
182
37
43
259
96
33
35
32
27
28
18
153
209
81
56
225
88
37
91
84
152

30
9
165
96
61
44
18
7
65
10
254
17
84
120
63
27
69

4
23
222
167
84
30
34
21
73
31
280
11
128
124
64
42
102

34
32
387
263
145
74
52
28
138
41
534
28
212
244
127
69
171
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