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Learning Outcomes of Online Discussions:
Looking into the Relationship Between Vicarious
Interactions and Higher Order Thinking
Yekyung Lee†(Sogang University)

This study examined the effects of different levels of vicarious interactions on critical
thinking. A posttest only experimental design with three groups was used for this study.
The control group read a fact sheet (expository text) only. The two experimental groups
read either a high or low level discussion transcript with the fact sheet. The dependent
variable was critical thinking measured by the Washington State University Critical
Thinking Rubric. Letters (posttests) from 58 participants were scored using this rubric.
ANOVA results indicated that the higher interaction group scored significantly higher than
the other two groups. Fisher’s exact test revealed that when each component of the rubric
was analyzed, there were no significant differences on any single component. Qualitative
analysis of post treatment surveys and interviews showed that discussions mostly helped the
participants reinforce their ideas and strengthen their arguments. Findings of this study
imply the need for instructor intervention to increase the quality of online discussions and
stimulate critical thinking. The use of vicarious experiences is also recommended to model
exemplary discussions for learners.
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Ⅰ. Introduction
Asynchronous online discussions are considered an important instructional method for
building knowledge through reflective interaction among online students (Lalli & Feger,
2005). Asynchronous online discussions refer to the conversations that occur among people
who are located at different places and who post their contributions at different times. As
comments remain accessible throughout a course utilizing asynchronous discussions, they can
be read and reflected on at any time by the students. This factor allows ample time for
students to reflect on each other’s or the instructor’s comments, and also to form their
own ideas on specific discussion topics. Such interactions among participants are considered
an important source of learning (Angeli, Valanides, & Bonk, 2003; Aviv, 2000; Burge,
1994; Hara, Bonk, & Angeli, 2000), and the quality of interactions have been an
important issue in many online discussion studies (Garrison, Anderson, & Archer, 2001;
Gunawardena, Lowe, & Anderson, 1997; Kanuka & Anderson, 1998; Meyer, 2003; Wang,
Laffey, & Poole, 2001).
One of the most distinctive characteristics of asynchronous online discussions, compared to
face-to-face discussions, is that all comments remain in the discussion board, and can be
read and reflected on at any time by the students. The archiving of messages leads to
increased investment of time in reading messages posted by peers or the instructor.
Although it is hard to find statistical data on patterns of time investment by online
discussants, one can assume that non-active participation (reading and cognitive processing
others’ messages), as well as active participation (posting one’s ideas and responding to
others), inevitably consumes a considerable amount of time and energy from online students.
In asynchronous discussions a certain portion of learning may be accomplished not only
by posting messages, but also by reading others’ messages. It is possible that non-active
participation, or vicarious interactions (the observation and cognitive processing of dialogues
carried out by others) can be an important source of learning (Sutton, 2001). Overlooking
the receptive, but possibly influential, factor in online learning creates a gap in our
knowledge about the relationship between online interaction and quality of learning. That
is, learning outcomes of online discussants can be accounted for not only by observing the
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quality of participants’ overt interactions but also by examining how discussants cognitively
react to others’ overt interactions.
The idea that both active and vicarious interactions are important sources of learning
stems from social constructivism (Angeli et al., 2003; Hung & Nichani, 2001; Knowlton,
2001; Jonassen, Davidson, Collins, Campbell, & Haag, 1995). From this perspective,
students learn through interaction - conversations that involve receiving feedback, finding
differences in opinions, and negotiating meaning with peers. Underlying the majority of
studies exploring the relationship between interaction quality and learning is the belief that
higher level interactions are an important factor for facilitating higher-order learning, and
that online discussions tend to remain at the lower levels (Garrison et al., 2001;
Gunawardena et al., 1997; Kanuka & Anderson, 1998; Wang et al., 2001). This situation
requires attention since the benefits of higher level interactions for higher-order learning is a
major tenet proposed by online learning enthusiasts (Aviv, Erlich, Ravid, & Geva, 2003;
King, 2002; Marra, 2002). As of yet, the importance of higher level interactions to
learning is supported mainly by theory and less by empirical evidence. Although content
analysis studies of online interactions (Garrison et al., 2001; Hara et al., 2000; Kanuka &
Anderson, 1998) suggest that higher level interactions are necessary for higher-order learning
to occur, it is difficult to find direct evidence of that link. Studies suggest that
asynchronous discussions may (Bullen, 1998; Fredericksen, Pickett, Pelz, Swan, & Shea,
2000; Picciano, 2002) or may not (Garrison et al., 2001; Angeli et al., 2003; Kanuka &
Anderson, 1998; Khine, Yeap, & Lok, 2003) contribute to higher levels of thinking such as
those represented by the higher levels (e.g., analysis, synthesis, evaluation) in Bloom’s
taxonomy (Knowlton, 2001).
To summarize, considering that online interactions consist not only of active participation
(posting one’s ideas and responding to others) but also of non-active, or vicarious,
participation, more in-depth investigation on the effects of vicarious interactions is necessary
in order to understand the impact of asynchronous online discussions on learning. Also, as
the quality of interactions has been largely accepted as one of the important indicators of
learning through online discussions, it is necessary to explore how the quality of vicarious
interactions affects learning.
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Specifically, for this study, learning outcomes were operationalized as critical thinking.
Generally, studies that explore the quality of interactions in asynchronous discussions have
focused on higher-order learning (Hara et al., 2000; Knowlton, 2001; Marra, 2002),
specifically, that which is demonstrated by critical thinking (Angeli et al., 2003; Bullen,
1998; Garrison et al., 2001; Newman, Webb, & Cochrane, 1995). Scriven and Paul (n.d.)
described critical thinking as making reasonable judgments based on various sources of
information, not just on individual opinions, and trying to understand the issue at hand in
deep, meaningful ways, as opposed to gaining surface level understanding. As critical
thinking involves the higher levels of learning in Bloom's taxonomy, it can be considered
an important learning goal. By reflecting on threaded discussion messages posted by peers,
and trying to make meaning out of the discussions, it is expected that critical thinking will
be applied.
The main research question for this study was “What are the effects of vicarious
interactions (VI) on critical thinking?” Three subquestions were asked in order to answer
the main question. First, is there a significant difference in the overall level of critical
thinking among participants exposed to different levels of vicarious interactions (no VI,
lower level VI, and higher level VI)? Second, what are the differences among groups for
each of the components of critical thinking? The seven components used for this study are:
1) identifies, summarizes (and appropriately reformulates) the problem, question, or issue, 2)
identifies and considers the influence of context and assumptions, 3) develops, presents, and
communicates own perspective, hypothesis, or position, 4) presents, assesses, and analyzes
appropriate supporting data/evidence, 5) integrates issue using other (disciplinary) perspectives
and positions, 6) identifies and assesses conclusions, implications, and consequences, and 7)
communicates effectively. Finally, what are the differences in participants’ perceptions of the
effectiveness of different types of vicarious interactions on their reflection processes?
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Ⅱ. Literature Review
1. Vicarious Interactions
Online interactions can be categorized into non-active participation (vicarious interactions,
reading and cognitively processing others’ messages), and active participation (posting one’s
ideas and responding to others) (Kawachi, 2003; Sutton, 2001). Although vicarious
interactions constitute a large part of the learning process, the impact they have on
learning is not clear. Studies comparing the learning outcomes of vicarious interactions and
active participation in online learning are hard to find, and the role of vicarious interactions
in learning is still under debate.
A study conducted by Kawachi (2003) compared two groups, one in which a majority of
students listened to discussions led by a group of students, and another in which students
were assigned to groups of 5 to 10 to actively participate in discussions. As a result,
students in the latter group achieved significantly higher test scores than the former.
Participants in the former group also reported that they did not feel that they learned
much from observing others’ discussions. Kawachi concludes that active participation is
essential for learning to occur, and that there is no evidence to support that vicarious
interactions may have any benefits that contribute to learning. Sutton (2001) suggests
learners engaged in vicarious interactions can still absorb and structure course content,
similar to that which occurs when they are involved in direct interactions.
The role of vicarious interactions is also highlighted in a study investigating the
experiences of students in a collaborative problem-based learning context by Remedios,
Clarke, and Hawthorne (2007). Findings of this study indicate that although students
considered verbal contributions a valid form of collaboration rather than just listening,
collaboration in problem-based learning consists not only of verbal participation, but
listening as well. Listening in order to contribute to discussions is as meaningful as verbal
participation for good collaboration. Furthermore, the researchers suggest that in order to
develop collaborative skills, tutors should not only scaffold verbal participation but listening
as well.
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Research on the use of dialogue for learning material also indicates that vicarious
interactions can be a source for learning. A study by Lee, Dineen, McKendree, and Mayes
(1999) showed strong evidence that vicarious learning through reading pre-existing dialogues
provided a useful source for learning both in a cognitive and social sense. A study by Cox,
McKendree, Tobin, Lee, and Mayes (1999) revealed that observing pre-existing dialogue was
as effective as viewing expository discourse, and that “re-usable” dialogue (e.g., text of
dialogue between student and tutor) can be a useful resource for a vicarious learner.
Though not directly comparing the effects of vicarious interaction with actual
participation, studies as such suggest that reading dialogue can be an effective way to learn.
Previous literature (Cox et al., 1999; Lee et al., 1999; Remedios et al., 2007) suggest that
additional research on “reading” online interactions, that is, experiencing vicarious
interactions, has the potential to provide more knowledge on the relationship between
asynchronous online discussions and higher-order learning. However, by overlooking the
receptive, but possibly influential, factor in online learning creates a gap in our knowledge
about the relationship between online interaction and quality of learning. That is, learning
outcomes of online discussants can be accounted for not only by observing the quality of
participants’ overt interactions but also by examining how discussants cognitively react to
others’ overt interactions.

2. Quality of Inteactions in Online Learning
Research demonstrates the difficulty of reaching higher levels of online interactions. After
analyzing discussion messages, Kanuka and Anderson (1998) reported that lower levels of
interaction, such as social interchange, were dominant, while higher levels of interaction,
such as social discord and knowledge construction, were rare. The authors suggest that the
dominance of low level interactions could be attributed to the methodological inabilities to
capture higher levels of cognitive processes within the online dialogues. Content analysis of
online discussions by Garrison et al. (2001) display similarities to the results of Kanuka and
Anderson (1998). Content analysis from Garrison et al. showed high frequency for lower
level interactions, such as exploration (42%), but low frequency for higher level interactions,
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such as integration (13%), and resolution (4%). Researchers attributed the low percentage of
integration and resolution to deficiencies in instructional design and facilitation of the online
discourse, the inabilities of the medium (computer conferencing) to support this type of
activity, and the inappropriateness of the categories used to analyze the messages.
Additional studies also reported that the quality of online interactions tends to remain at
the lower levels. In a study examining the quality of computer mediated interactions of
student teachers (Angeli et al., 2003), results showed that interaction consisted more of
sharing personal experiences and projecting ungrounded opinions, but demonstrated little
critical thinking based on solid judgment of evidence. A study by Khine et al. (2003) also
suggested that learners may not engage in interactions reflecting higher levels of thinking.
In their study, interactions were categorized into explicit (direct response/direct commentary),
implicit (indirect response / indirect commentary) interactions, and independent statements
(no reference to prior ideas). Of these three categories, the most frequent type was the
third. Lower levels of interaction were also associated with a lower quality of thinking. This
study reported a very low percentage of learners engaging in critical thinking, or deeper
levels of information processing. Contrary to the studies above, there are studies that
provide a positive picture of online discussions. In the study by Newman et al. (1995) on
developing an analysis method to measure critical thinking during group learning, students
in face-to-face and online discussions showed similar ratios of critical thinking. Occurrences
of critical thinking indicators, such as important statements and linking ideas, showed
higher frequencies in online environments compared to face-to-face learning. The researchers
suggested that the asynchronous online discussion environment may have encouraged
thoughtful contributions more than the face-to-face discussions.
A study by Meyer (2003) comparing face-to-face discussions with online threaded
discussions, demonstrates that qualitative data supported the benefits of asynchronous
discussions for higher level thinking. This study used Garrison et al.’s (2001) interaction
analysis model and reported similar findings. The majority of students’ postings represented
lower levels of critical thinking (triggers 18%, exploration 51%, integration 22%, and
resolution 7%). However, qualitative data revealed that students were able to be more
thoughtful, engage more in reasoning, and reflect before speaking, owing to the “time to
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reflect.”
Evidence suggests that the content of online interactions consists of a variety of levels
ranging from activities such as sharing information to higher levels such as critical
reasoning. Online dialogues consisting mostly of lower level interactions are considered
problematic, but the exact nature of how differing levels of interactions influence
higher-order thinking is not clear, nor has there been suffcient empirical research in this
area. Content analysis studies provide information limited to interactions overtly expressed in
the discussion board. Studies suggesting learning effectiveness of online discussions based on
surveys of participants’ perceptions of learning effectiveness or satisfaction (Bullen, 1998;
Jung, Choi, Lim, & Leem, 2002) are still not enough to clarify the role of higher quality
interactions in learning.
Inconsistency in research results and ambiguity on the effects of interaction quality and
higher-order learning require more research on how learning is influenced by the quality of
interaction. While learners have to invest a considerable amount of time into vicarious
interactions, there is not much information on how learners’ thoughts are influenced by
observing different levels of interactions. An empirical investigation into this issue can help
online instructors/facilitators gauge the effectiveness of their online discussions.

3. Critical Thinking and Measurement Tools for Assessing Critical Thinking
1) Defining Critical Thinking
One of the most frequently mentioned goals of online discussions is critical thinking
(Angeli et al., 2003; Bullen, 1998; Garrison et al., 2001; Newman et al., 1995). Critical
thinking occurs when learners make judgments based on the analysis, interpretation,
inference, and evaluation of various perspectives and ideas (American Philosophical
Association, 1990). Ennis (1993) described critical thinking as “reasonable reflective thinking
focused on deciding what to believe or do” (p.180). That is, according to Ennis, critical
thinking is making reasonable evaluations of evidence to be used, and arriving at
conclusions through logic and open-mindedness. Ennis’s perspective is consistent with Scriven
and Paul’s (n.d.) description of critical thinking. Scriven and Paul described critical thinking
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as “self-directed, self-disciplined, self-monitored, and self-corrective thinking” (The Result
section). They also suggested that a critical thinker would apply “rigorous standards of
excellence” in their intellectual activities and overcome “egocentricism and sociocentrisim”
(The Result section). Scriven and Paul’s description, along with Ennis’s definition,
emphasizes that critical thinking is not blindly accepting information or assumptions, nor
merely accumulating knowledge, but arriving at solutions based on reasonable decisions and
sound evidence.
In studies by Bullen (1998), Angeli et al. (2003), Garrison et al. (2001), and Newman
et al. (1995), critical thinking is the criteria for judging the quality of interactions. In a
study by Bullen (1998), levels of participation, along with the factors that influenced
participation and critical thinking, were identified. The basic premise of this study was that
critical thinking is an important learning outcome of online discussions. Angeli et al. (2003)
observed how an electronic conferencing system (Conferencing On the Web, COW) could
facilitate pre-service teachers’ discussions about their field experiences. For this study the
effectiveness of the COW system depended on how well it could promote critical thinking
by facilitating quality discourse. Content analysis studies of online interactions that analyze
messages based on the depth of cognitive processes involved, consider critical thinking as an
optimal learning outcome. The study by Newman et al. (1995) also stated that successful
group learning required critical thinking, and that critical thinking was an indicator of deep
level learning. The content analysis method of their study represented a set of categories for
identifying deep level (critical thinking) and surface level thinking.
2) Assessment of Critical Thinking
Published tests such as the Watson-Glaser Critical Thinking Appraisal, Ennis-Weir
Critical Thinking Essay Test, Cornell Critical Thinking Text Levels X & Z, and the
California Critical Thinking Skills Test (College level) are available for assessing critical
thinking (Ennis, 1993). One of the benefits of published tests is that their reliability and
validity have been researched and established in many cases. However, multiple choice tests,
which are the form for most of the tests, can be problematic since they do not recognize
qualities such as open-mindedness or drawing cautious solutions (Ennis, 1993). Also, as
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published tests are not applicable for specific subjects or tasks, it is difficult to measure the
level of critical thinking on a certain subject. In this case, tools such as scoring rubrics,
which include characteristics of critical thinking as its components, can be implemented
(Ennis, 1993).
Scoring rubrics are considered appropriate when judgment of quality is necessary and
when various aspects of the learner’s achievements should be evaluated (Moskal, 2000).
They can be part of an authentic assessment method that helps measure the quality of how
well the student applies knowledge in the real world where problem solving or critical
thinking skills are required (Montgomery, 2002). Rubrics such as the Washington State
University Scoring Rubric for Critical Thinking (n.d.), and the Holistic Critical Thinking
Scoring Rubric by Facione and Facione (1994) have been used to grade essay type outcomes
for various subjects.
The Washington State University Critical Thinking Rubric (WSU CTR) is an analytic
rubric consisting of seven competencies: 1) Identifies, summarizes (and appropriately
reformulates) the problem, question, or issue, 2) Identifies and considers the influence of
context and assumptions, 3) Develops, presents, and communicates own perspective,
hypothesis, or position, 4) Presents, assesses, and analyzes appropriate supporting
data/evidence, 5) Integrates issue using other (disciplinary) perspectives and positions, 6)
Identifies and assesses conclusions, implications, and consequences, and 7) Communicates
effectively. Analytic rubrics are used when the instructor feels the need to assess multiple
factors of the learning outcome separately. A separate descriptive scale for each factor is
used for analytic rubrics. The WSU rubric is claimed to have an accumulated interrater
reliability of 80% (Kelly-Riley, Brown, Condon, & Law, n.d.).
The Holistic Critical Thinking Rubric by Facione and Facione (1994) applies a single
descriptive scale to judge whether or not a combination of criteria has been met (Klein,
Stecher, Shavelson, & MacCaffrey, 1998; Moskal, 2000). This rubric consists of four stages
of critical thinking, and each stage encompasses six areas of competencies. The six areas
include the ability to 1) interpret existing information, 2) identify salient arguments, 3)
analyze and evaluate alternative points of views, 4) draw warranted, judicious, non-fallacious
conclusions, 5) justify key results and procedures, and 6) fair-mindedly follow where
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evidence and reason leads. The holistic nature of this rubric allows for quick and easy
judgments on the achievement level of the learner. However, so far, no information on the
reliability of this rubric has been found.
Considering the fact that participants of this study were asked to complete an essay type
posttest, a scoring rubric was a reasonable choice for measuring the level of critical
thinking. Published tests were not applicable since they could not be used to measure the
quality of critical thinking revealed in essays written for this specific study. In addition, as
critical thinking involves a rather large variety of behaviors, the Holistic Critical Thinking
Rubric was deemed too inaccurate for assigning a score that truly represents the quality of
performance. On the other hand, when using analytic rubrics such as the WSU rubric, the
grader is likely to obtain more objective scores compared to holistic rubrics (Klein et al.,
1998). Analytic rubrics make the grader less susceptible to irrelevant or unimportant
features of a student’s work such as handwriting or a small portion of a student’s writing.

Ⅲ. Methods
1. Research Design
This research implemented a posttest-only control/comparison group experimental design.
Difficulties in requesting participants to come back for the experiment after a pretest, and
concerns about fatigue and loss of motivation after lengthy essay type pretests, led the
researcher to choose a posttest-only design. Literature (McMillan & Schumacher, 2001)
suggests that if experimental groups have at least 15 subjects each, pretests may not be
necessary. This is assuming that random assignment has been successfully implemented.
Posttest-only design may also be implemented when the researcher cannot find a suitable
pretest method, or when the pretest could have an effect on the treatments (Gall, Gall, &
Borg, 2003). Counterbalanced assignment of experimental conditions resulted in more than
15 participants for each group and provided the researcher with confidence that the basic
standards for experimental designs were not compromised.
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The independent variable of this study was the level of vicarious interactions. The two
treatment conditions were: 1) lower level interactions (social exchange), and 2) higher level
interactions (social discord and knowledge construction). This categorization method is based
on Kanuka and Anderson’s study (1998). A two level categorization method not only
appears in Kanuka and Anderson’s (1998) study, but is also implied by studies such as
Garrison et al. (2001). Of the four categories suggested in the content analysis model by
Garrison et al., two (triggering events, exploration) were considered to be lower level
interactions, and the other two (integration, resolution) higher level interactions. A study on
perspective sharing in virtual interactions by Häkkinen, Järvelä, and Mäkitalo (2003)
showed that discussions can be classified mainly into higher level discussions consisting of
mutual perspective sharing and constructive discussions, and lower level discussions consisting
of egocentric and superficial ideas. Lower level interactions represented dialogues consisting
of loosely or disconnected messages, messages that did not build on deep reflection of
others’ ideas. For the higher level interactions treatment, dialogue consisted of messages that
built upon each other, such as providing deep analysis and feedback on the ideas of others,
opposing or agreeing with others based on cautious evaluation of their ideas, and drawing
conclusions after reviewing a thread of messages.
The dependent variable was critical thinking measured on a scale of 1 to 6 by the
Washington State University Critical Thinking Rubric (WSUCTR) composed of seven
components listed in the second research question. A priori inter-rater (r=.85) and
inter-rater reliability (r=.84) tests demonstrate the reliability of this rubric. Participants were
asked to write a letter that invoked in-depth reflections after reading the materials given as
treatments. These letters were scored using the rubric for each component.
A pilot study was conducted with nine participants prior to the actual study. The pilot
study was used to identify potential problems with the procedure or tools to be used in
the study. Each participant went through the experiment process identical to the actual
study. Summary statistics of the posttest scores indicated that providing either of the
discussion transcripts had some influence on the scores. Also, participants (n=5) reported
that the discussions helped them view issues from various perspectives and/or helped them
form their ideas. After applying the WSU rubric for the pilot test, the researcher concluded
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that although the highest levels of the rubric could be somewhat difficult to achieve, the
rubric represented various skills of critical thinking and could be used without major
changes.

2. Participants and Sampling Method
A convenience sampling method was used in this study. Participants were solicited from
students enrolled in an introductory educational technology course at a large Midwestern
University. Fifty-eight students signed a consent form and completed the experiment. The
control group consisted of 20 students, and both treatment groups consisted of 19 each.
Participants included 37 females and 21 males, with an average age of 18.4. The majority
of participants were freshmen (n=38) and sophomores (n=13), majoring in elementary
(n=16) or secondary education (n=29). At the time of the study, 55 students had more
than 5 years of computer experience, and a majority (n=44) experienced at least one online
course.

3. Materials
Two types of discussion transcripts were created to be used as the treatment. Each
transcript reflected higher and lower level interactions respectively. The topic of the
transcripts was the ban on trans fats from New York City. The creation of two transcripts
with different interaction levels but same topics was necessary in order to ensure that the
same treatment would be given to participants within the same group. It also enables the
researcher to control the level of interactions provided for each group. Participants read
hard copies of the discussions instead of threaded discussions in its authentic form (messages
in computer screen) which could have increased the possibility of participants skipping
certain messages. A portion of the transcripts are presented in Table 2.1.
A fact sheet (expository text) summarizing the facts about the discussion topic was also
created and distributed to all three groups. The fact sheet provided basic information on
the issues of trans fats for all three groups with the aim of giving the participants an even
level of knowledge on the discussion topic.
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Table 2.1. Two levels of vicarious interactions
Lower level vicarious interactions transcript

Higher level vicarious interactions transcript

Banning trans fat is not going to help obese
people unless they make a change in their
eating habits.

It looks like people are afraid that either the
government is turning into Big Brother, or
that without government intervention public

Everyone agrees that trans fat is not good.
The best you’ll get is that it’s “okay in
moderation” or “a little bit” won’t kill you.
There’s no good reason to keep it around. By
cutting the trans fat consumption, the city can
save in health costs. Why should we pay for
other people’s unhealthy lifestyles?

health will be at stake. I think it would help
if we looked at this issue from various other
perspectives as well...
Re:...Healthy

people

who

take

care

of

themselves should not be burdened by people
who are irresponsible about their health. Don’t
you

think

the

government

should

do

something about that?

The use of trans fat is a public health
concern. The government is supposed to make
sure that we drink water with no lead, and
breathe clean air. Why not ban trans fat?

ReRe: I disagree that the ban on trans fat
will lower health insurance costs of healthy
responsible people. Because, even if we ban
trans fat from restaurants, it can still be used
in homes...

Well then, shouldn’t the government also ban
all other ingredients that are bad for our
health like corn syrup, malto dextrin, and all
sorts of other artificial ingredients because you
never know what they’ll do to us in the
future?

ReRe: ...Lowering health costs is just an
excuse, not the main reason for this ban. I
think the ban is a terrible idea - from both a
philosophical and a practical standpoint.
ReReRe: People dying of obesity related
diseases may live a little longer if trans fat is
banned, but they will still require medical

As a person who has to eat out frequently
because of my job, I don’t want to eat all
that trans fat, while at the same time I think
the ban is going too far. We certainly don’t
need another law telling us what to do or not
to do by overzealous politicians.

Considering this issue from other perspectives

treatment because of their eating habits. ...
Time will only tell what the economic benefits
of this ban will be.
ReReReRe: OK, maybe we’re not sure how
the ban will translate into a decrease in
insurance costs. Insurance costs after all is not
the main reason for
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4. Data Collection Instruments
Data collection was carried out by using the tools as the following:

․Demographic & Prior knowledge quiz - Data on participants’ demographics and prior
knowledge level on the discussion topic were collected online prior to the experiment.
The prior knowledge quiz was administered to find out how much participants already
knew about the topic, and be used for a covariate if necessary.

․Essay type posttest - Data on the dependent variable were collected by assessing the
written responses of the participants after the treatment. After receiving the treatment,
students were given the task of writing their ideas in the form of a letter to a state
legislator. Participants could decide to either agree or disagree with New York City’s
plan, and write the letter accordingly.

․Post treatment survey - After the experiment, participants of the two experimental
groups completed a short survey on their perceptions of the vicarious interactions.

․Interviews - Based on the posttests and survey responses, two participants from each
group were interviewed by the researcher. The participants were those who represented
diffrent responses on the posttest and survey. Interviews included questions probing
into students’ decision making processes and perceptions of the effect of the dialogues
on their reflections.

․WSU Rubric for Critical Thinking - The letters written by the students were graded
using this rubric on a scale of 1 to 6. The resource guide (Kelly-Riley et al.,
n.d.),which describes the development process for creating the WSU rubric, indicates a
typical interrater reliability of 80%. Since the pilot study could not be used to
calculate reliability, the researcher decided to conduct post hoc reliability tests for both
intrarater and interrater reliability verification. Intrarater reliability was r=.85. To
determine the interrater reliability, a fellow graduate student from the educational
technology program graded half of the posttests. Both raters communicated about any
issues on using the rubric before and during the scoring process. The interrater
reliability score was r=.84.
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Three weeks after the pilot study, the actual experiment was carried out over four days.
Participants came to a computer lab and received detailed written instructions on the
procedures for the experiment. Based on the total number of participants for each day, the
treatments were distributed equally among participants day by day. This was necessary to
prevent any unexpected variances coming from students participating on certain dates. Hard
copies of the trans fat fact sheets and a guide to the entire experiment process were
distributed to all participants. Participants in the two treatment groups also read discussion
transcripts. Participants wrote their responses using the computer. After the experiment, a
sheet with the task for the posttest was provided to participants of all groups. Hard copies
of post treatment surveys were handed out to participants after the posttest. This was to
ensure that participants would not have any preconceived ideas on how they should write
their responses. Interviews were conducted with six participants in the researcher’s office.

Ⅳ. Results
1. Testing Assumptions for ANOVA
The QQ plot and Levene’s test for homogeneity, and random assignment of participants
to treatments suggested that major requirements for using ANOVA, the main data analysis
method for this study, was met. The linear QQ plot indicated that the researcher could
assume a normal distribution of the data. Levene’s test for homogeneity yielded a p-value
higher than .05, p=.33, meaning there were no significant differences in variances among
groups.

2. Demographic Survey and Prior Knowledge Test
A demographic survey (10 items) and prior knowledge test (6 items) were completed at
the time of the experiment. Participants completed the survey and test, then proceeded to
read the treatment materials. ANOVA of the demographic survey results indicated no
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significant differences among treatment groups in age (F=.17, p=.85). However, they did
show significant differences in quiz scores measuring prior knowledge of the contents of the
discussions (F=4.22, p=.02). Since a reader’s prior knowledge could influence knowledge
integration, this factor was considered a possible covariate for statistical analysis. However,
an extremely low correlation between the quiz and the posttest scores (r=.04) implied that
it was unnecessary to proceed with the ANCOVA methods (Cody & Smith, 2006).

3. Posttest
Approximately 20-40 minutes were spent writing letters for the posttest. The length of
the letters mostly consisted of 400-500 words. Word count of the letters varied largely
from approximately 200 to 1000. Participants's posttest results were scored by finding
evidence of critical thinking skills described in the rubric. For instance, if a student
demonstrated the ability to integrate other perspectives in the process of judgment ("Those
willing to subject their bodies to the harmful effects of trans fats may debate that the
government’s intervention is an infringement upon their freedom as an American, but what
about the people that don’t want to subject their bodies to the harmful effects of trans
fats?") a score of 4 was given based on the specific descriptors provided in the rubric
(Begins to relate alternative views to qualify analysis). A letter including more complex
integration in the judgment process was given 5 points ("True, the texture may change and
certain aspects of fried foods may change but if this is the only price we must pay for a
lengthened life then... Although many people argue it is one’s own responsibility to avoid
these chemicals and control their own eating... Thus, is the reason why the majority of
busy college students and adults would be supportive of this better health and longer life
alternative to fried foods. Another argument would be that individuals should be able to
“indulge” in these trans-fat equip foods if they please. While this argument about
indulging is a rightful point, why not..."). A letter showing no sign of integrating other
perspectives was given 1 point.
The ANOVA conducted on the posttest scores in order to answer the first research
question of whether or not there was a difference between the effects of lower vs. higher
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Table 3.1. ANOVA Results for Posttest Scores
Source

Df

SS

MS

F

P

Model

2

192.82

96.41

6.22

0.004

Error

55

853.06

15.51

Corrected Total

57

1045.88

level vicarious interactions on critical thinking, indicated a significant difference on posttest
2
scores among the three groups (Table 3.1) with an effect size of ω =.15.

Post hoc analysis using the Bonferroni method indicated that significant differences existed
between the control group and the higher interaction group, the lower interaction and the
higher interaction group, but not between the control group and the lower interaction
group (α=.05, t=2.47).
In order to examine if there were any components in which the groups differed from
each other, the researcher originally planned to use a Chi-square test. In order to eliminate
the number of empty cells, the scores of one to six were merged into three categories: 1
and 2 to ‘emerging’, 3 and 4 to ‘developing’, and 5 and 6 to ‘mastering’. These three
categories also exist in the rubric. However, even when the cells were merged, there were
still empty cells. As a result, the researcher chose to use Fisher’s exact test as a solution
for this problem. Fisher’s exact test is recommended (Cody & Smith, 2006; Gall, Gall, &
Borg, 2003) when the expected values for each cell are small or generally when sample size
is small. The results indicated no significant differences among the three groups on any of
the seven components of the rubric. However, the researcher identified the overall tendency
of participants failing to achieve higher scores (5 or 6) in the rubric, as well as the
tendency for more students in the high interaction group to score at the higher stages

Table 3.2. Overall Posttest Scores
Sum

Emerging

Developing

Mastering

Control

91 (65.0%)

47 (33.6%)

2 (1.4%)

Low

84 (63.2%)

43 (32.3%)

6 (4.5%)

High

58 (43.6%)

63 (47.4%)

12 (9.0%)

Total sum

233 (57.4%)

153 (37.7%)

20 (4.9%)

- 208 -

Learning Outcomes of Online Discussions: Looking into the Relationship Between
Vicarious Interactions and Higher Order Thinking
(Table 3.2).

4. Qualitative Data
The third research question was: Are there any differences in participants’ perceptions on
the effectiveness of different types of vicarious interactions on their reflection processes? This
question was initially addressed by analyzing the post treatment surveys consisting of three
items, and further addressed by analyzing interview transcripts from 6 participants, two
from each group.
1) The Role of Discussion Transcripts on Thought Processes
When participants were asked how the discussions influenced their ideas, most of the
participants (n=35) expressed positive opinions about the various perspectives offered in the
discussions. The majority (n=16) stated that discussions were beneficial for strengthening
their argument, but had hardly influenced their initial opinions. Twelve participants replied
that their ideas were formed through reflecting on the discussions, and six responded in a
neutral manner neither denying nor admitting the influence of discussions, but
acknowledging that discussions helped them understand the issues better. Only one
participant expressed his/her views that discussions had no relation to his/her thought
processes. The control group (n=20) was excluded from this analysis since they did not
read any discussion transcripts.
Interviews with selected participants (n=4) showed that all interviewees held a positive
attitude towards discussions. When presented with the discussion transcripts containing
different opinions, three out of the four participants from the treatment groups appeared to
have made an effort to understand, compare, and evaluate different ideas (“When reading
various opinions, I first evaluate what I know about it, then try to see what points they’re
trying to make. And then I see what I agree or disagree.” “I try to reevaluate [different
ideas] a couple of times and try to take it all in.”). However, these interviewees also
replied that their ideas were reinforced by comments in the discussions siding with them.
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2) Useful Material for Composing Letters
When asked what parts of the text (fact sheet and discussion transcripts all included)
were useful for forming their ideas, twelve participants referred only to the discussions as a
crucial factor when forming their ideas. Nine participants considered the fact sheets more
useful. Fifteen participants answered that both discussions and the fact sheet were
important. Of the 27 participants who thought discussions were more or equally useful as
the fact sheet, 7 mentioned that the facts included in the transcripts were important when
forming their ideas. Examples of facts included Denmark’s national ban on using trans fats
at all restaurants, and the general harm of trans fats.
Analysis of the interviews revealed that two of the four interviewees also expressed the
strong influence of facts or statistics on forming their ideas. Interviewees indicated that
reading the fact sheet played a crucial part in making judgments about the ban on trans
fats. One interviewee implied that in addition to discussions and facts, personal experience,
such witnessing the consequences of obesity, was a deciding factor when forming ideas.
In general, qualitative analysis of the post treatment survey and the interviews
demonstrated that the fact sheet, or facts described in the discussions, played a large part
in forming the ideas of the participants. Discussions played a role mostly by helping the
participants strengthen their arguments or reinforce their ideas.

Ⅴ. Discussion and Implications
1) The Effects of Different Levels of Vicarious Interactions on Critical Thinking
Results of this test provide empirical evidence of the link between higher levels of
vicarious interactions and higher levels of critical thinking. The results extend studies on the
quality of online interactions (Angeli et al., 2003; Garrison et al., 2001; Gunawardena et
al., 1997; Hara et al., 2000; Kanuka & Anderson, 1998; Khine et al., 2003) that stress
the importance of higher level interactions for fostering critical thinking. Results also imply
that if vicarious interactions remain at the lower level, critical thinking is not likely to be
enhanced. Characteristics of the lower level discussions could have offered the participants
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interesting points of view, but seemed to have failed in helping the participants develop
their ideas using well-reasoned judgment. One of the characteristics of asynchronous online
discussions is that learners have ample time to reflect over others’ ideas. In addition it
provides a safe environment for all types of learners to participate (Bullen, 1998). But these
advantages of asynchronous discussions may not benefit learners if the quality of discussions
is low. It appears that merely exposing learners to a plethora of ideas is not that helpful
when the purpose is to enhance critical thinking. That is, it is important to clarify that
learners will more likely benefit from asynchronous online interactions when the discussions
are at a higher level.
Results of the current study also dispute Kawachi’s (2003) claims that there is no
evidence to suggest that non-participating learners benefit from vicarious interactions. The
research findings are also in line with studies suggesting the significant role of vicarious
experiences in learning. Remedios et al. (2007) emphasized the contributions of listening
during collaborative work. According to Remedios et al., not all verbal participations
contribute to collaboration, and silence does not necessarily equal lack of participation.
Reading highly interactive discussion transcripts could be considered equivalent to listening
in Remedios et al.’s study. Driscoll and her colleagues (2003) demonstrated the benefits of
observing dialogue-like discourse (as opposed to monologue-like discourse) that was modeled
by a virtual tutor in a computer-supported environment. That is, overhearing dialogues
containing deep questions helped learners recall information and thus, increased their
learning outcomes. A study by Hatano and Inagaki (1991) also supports the findings of the
present study. Hatano and Inagaki suggested that silent members were active participants
and learned much by observing ongoing discussions carefully. That is, silent participants
would find a good agent or vocal participant who validated their assertions by articulating
what they were trying to say. The present study extends the research by Remedios et al.,
Driscoll et al., and Hatano and Inagaki by demonstrating the effectiveness of vicarious
interactions on higher-order learning.
2) Differences Among Groups for Each Component of Critical Thinking
Results indicate that discussion transcripts led to differences across all components of
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critical thinking, enough to yield statistically significant differences when the total scores
were used for research question 1. But, they were not enough to produce differences for
each component when separated. Statistical power may not have been large enough to
produce significant results. A larger sample may have yielded significant results.
However, data in the frequency distribution table (Table 3.2) suggest the possibility of a
combination of other factors that might have contributed to these results. First, scores in
the highest category, the mastering stage, were extremely rare. The difficulty for students
to exhibit higher levels of critical thinking in persuasive letters is similar to what has been
suggested in various studies (Gleason, 1999; Nussbaum & Kardash, 2005; Persky, Danne,
& Jin, 2003). Frequency distributions of the higher interaction group tended to be slightly
more spread out compared to the other two groups. That is, most of the participants who
displayed any skills in the mastering stage came from this group. However, this type of
distribution was not strong enough to result in statistically significant differences. In short,
discussion transcripts led to differences across all components of critical thinking, enough to
yield statistically significant differences when the total scores were used for research question
1. But, they were not enough to produce differences for each component when separated.
The difficulty of finding significant differences across the components can also be
attributed to the nature of the task. Writing a letter urging someone to take action might
have led the participants to rely more on emotions, rather than critical thinking, and
mitigated the effects of the treatment. A study by Nussbaum and Kardash (2005)
demonstrated that when given the task to write a persuasive letter, college students tended
to decrease the number of counterarguments. That is, including counterarguments in their
writings was perceived to reduce the persuasiveness of their letters. In the rubric used for
the present study, the fifth component (“Integrates issue using other perspectives and
positions”) mainly consisted of criteria regarding the inclusion of counterarguments and
integration of different perspectives. Consideration of counterarguments was also included in
the third component (“Develops, presents, and communicates own perspectives”). It is
possible that participants’ tendencies to avoid counterarguments for persuasive goals
contributed to low scores in both components, regardless of the treatment.
The overall low frequencies for the mastering stage suggest a couple of other possibilities:

- 212 -

Learning Outcomes of Online Discussions: Looking into the Relationship Between
Vicarious Interactions and Higher Order Thinking
1) Participants did not have enough time and resources to reach the highest level, or 2)
the rating by the researcher was too conservative. However, high interrater reliability
(r=.84) suggests that the researcher was not exceedingly cautious of giving higher scores.
Lack of motivation to contemplate issues, solve conflicts, deliberate over one’s positions, and
gather more evidence are more likely to have contributed to low frequencies in the
mastering stage.
3) Differences in Perceptions of the Effectiveness of Lower and Higher Level
Interactions
Post treatment surveys asked participants specifically how vicarious interactions
(discussions) influenced their ideas, and then asked what parts of the reading materials (both
fact sheet and transcripts) were helpful for forming their ideas. In general, vicarious
interactions played a large part in forming the ideas of the participants regardless of
treatment groups. Differences in perceptions of the type of text that were most influential
for forming their ideas were similar across groups as well.
The results showing similar perceptions of both treatment groups contradict the findings
that there are statistically significant differences among the groups for the posttest scores.
That is, there is a discrepancy between the actual influences of reading the discussions and
perceptions of the value of the discussions. This implies that certain factors in the higher
level discussions transcripts, which were not detected by the participants, may have
facilitated this group’s critical thinking. The major roles of discussions reported by the
participants were support for arguments, reinforcement of ideas, and provision of various
perspectives. Comments that participants can identify with, or comments that represent
interesting views were what the participants mainly recognized. Factors that may not have
been identified by the participants, but may have influenced the posttest scores could be
the evaluation, critique, challenge, and integration of other’s ideas. That is, the tightly
woven relationships among the messages in the higher level discussion transcripts might
have been the determinant factor for promoting critical thinking, rather than the variety of
ideas.
In addition to the observations shown above, the researcher also noticed that many
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participants were largely influenced by the “facts” coming from the fact sheets, the
vicarious interactions and personal experiences. Perhaps, the impact of reading about or
experiencing the negative aspects of trans fats was so strong, that it prevented participants
from taking additional time to think about the issues, context, and assumptions, and
integrate opposing views. The lack of ability to incorporate facts as evidence in
argumentative writing (Gleason, 1999) can be another possible explanation for this
phenomenon. The letters written by the participants of the present study can be categorized
as argumentative writing which includes critical thinking as its main characteristic. Data
shows that difficulty incorporating facts as evidence into writings was similar across groups.
Although facts or personal experiences had an impact on participants, their use was limited
due to participants’ difficulty of using evidence to support their arguments. Posttest results
showing higher scores for the higher level interaction group suggest that ideas may be
formed by the facts, but the strength of reasoning and arguments may be influenced by
the quality of discussions.
4) Implications
Results of this study indicate that higher levels of vicarious interactions (discussions) can
have an impact on critical thinking. This implies that instructors must exert themselves to
facilitate discussions that motivate the students to communicate with each other after deep
reflection and research. Also, the low occurrence of high scores on the critical thinking
rubric attests to the need for intervention when there is reason to suspect learners are
unprepared to engage in higher level interactions. For higher-order learning to occur,
interventions, such as prompting and specific instructions, would be necessary to involve the
learners in deep discussions.
The “vicarious” nature of the discussions used for this study also provides implications for
educational practices. In a study by Bullen (1998) that examined the level of critical
thinking in online discussions, lack of cognitive maturity, experience with a dialogical style
of learning, and understanding of critical thinking inhibited learners from achieving higher
levels of critical thinking. This means that if an instructor is faced with learners who are
not ready to engage in higher levels of discussions, providing them with vicarious
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interactions, such as discussion transcripts or video clips, created by experts in the field
could be a better alternative than leaving the discussions to the learners. The instructor can
first provide vicarious interactions to the learners so that they can model expert behaviors,
and then slowly wean them so that they can conduct higher level discussions on their own.
Although higher level discussions in this study increased critical thinking of the subject
matter in general, the prevalence of low scores indicated that instructor interventions are
necessary for learners to employ higher levels of critical thinking. Chen and Hung (2002)
suggest that collective knowledge construction, or interactions, alone may not be enough to
internalize newly learned information. That is, one must not assume that interaction will
bring about changes in the cognitive structures of learners. Rather, instructors should utilize
methods that help learners integrate new information into their existing knowledge
structures. In the case of online discussions, instructor intervention directing/prompting
learners to employ various skills composing critical thinking could improve the quality of
critical thinking. Implementing certain methods to increase learners’ metacognition of their
ideas can be effective as well. Methods that enable learners to identify gaps in their
knowledge and search for new knowledge, such as prompting for self explanation (Gholson
& Craig, 2006) and peer questioning (Choi, Land, & Turgeon, 2005) could have a positive
effect on critical thinking.
5) Limitations
Several limitations might have affected the outcomes of this study. First, interactions
lacked actual participation from the participants. It is possible that the posttest scores could
have been different if the level of mental commitment had been higher due to actual
participation. Second, the short time span might not have allowed the participants to
engage in lengthy search and review of resources, and deep reflection on their ideas. Third,
using the scoring rubric to find and score critical thinking in the posttests was not a clear
cut job. Fourth, it would have been better if the sample were larger including participants
with various demographic characteristics. Fifth, discussion transcripts which were artificially
created by the researcher may not have captured high and lower level interactions properly.
Although creation of the transcripts was necessary to control the content and quality of the

- 215 -

Yekyung Lee(2010)
discussions for an experimental study, and even though certain measures were taken to
ensure that the transcripts accurately captured the essence of high and low level
interactions, it is possible that artificial discussions may have eliminated or exaggerated the
results. Finally, participants’ low levels of motivation may have influenced the quality of the
writings.
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<

요 약>

수준별 대리적 상호작용이
비판적 사고에 미치는 영향 연구
이 예 경 (서강대학교)
본 연구는 최근 많이 사용되고 있는 온라인 토론, 즉 게시판 기능을 활용하여 학습자들
이 편한 시간에 로그인하여 의견을 교환하는 토론 방식의 효과성에 대한 근본적인 물음에
서 출발하였다. 온라인 토론은 교실 수업보다 학습자에게 깊은 성찰의 시간을 더 많이 허
용함으로써, 학습자의 고차원적 사고력을 향상시킬 수 있다고 여겨져 온 학습 방법이다. 그
러나 온라인 토론이 고등교육의 궁극적 목적인 고차원적 사고력, 특히 비판적 사고에 미치
는 영향은 주로 이론적으로는 뒷받침되기는 하였으나, 실험적 방법으로 그것을 검증하는
연구는 찾기 힘든 경향이 있다. 따라서, 본 연구는 이론적으로만 검증된 온라인 토론의 효
과성에 대한 근본적인 물음에서 출발하여 실험적 연구방법으로써 이러닝에서의 토론활동이
비판적 사고력에 미치는 영향을 검증하고자 하였다. 이를 위하여 ANOVA (1*3)가 실시되었
으며, 독립변인은 대리적 상호작용(토론)의 수준(상호작용과 타인 의견의 성찰을 기반으로
하는 수준 높은 토론, 상호작용과 성찰이 결여된 토론, 토론 없이 주제관련 텍스트만 읽기)
이고, 종속변인은 논술형 답안으로 드러나는 비판적 사고 수준이었다. 연구 결과, 수준높은
대리적 상호작용이 비판적 사고에 유의미하게 긍정적인 영향을 끼치는 것으로 나타났다.
연구의 시사점은 수준높은 토론이 실현되려면 교수자의 치밀한 계획과 유도가 필요하고,
단지 수준높은 토론이 진행되었다고 하여 비판적 사고력이 자연히 증진된다기보다 토론 내
용을 비판적 사고에 활용하는 방법을 가르칠 필요가 있다는 것이다.
주요어 : 대리적 상호작용, 비판적 사고, 온라인 토론, 토론 수준
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