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Assessing Socio-Cognitive Interactions in Online and Face-to-Face Classroom Discussions
Statement of the Research Problem

The importance of interaction in the learning process for those researchers and practitioners who ascribe to a constructivist pedagogical paradigm is well founded (Harasim, 1990; Slavin, 1983; Sharan, 1980; Vygotsky, 1978).  The recent popularity of online courses, especially within higher education (Galt Global Review, 2001), has brought much needed attention to interactions in technology-mediated distance education (Pawan, Paulus, Yalcin, & Chang, 2003; Hara, Bonk, & Angeli, 2000; Gunawardena, Kanuka & Anderson, 1998; Kanuka & Anderson, 1998; Lowe, & Anderson, 1997; Newman, Webb, & Cochrane, 1995; Henri, 1992).
Much of this research has found that interactions in asynchronous computer-mediated communication (CMC) discussion forums consist largely of low-level sociocognitive interactions (Pawan, etal, 2003; Piccianao, 2002; Anderson, 2001; Rourke, Anderson, Garrison, & Archer, 1999; Kanuka & Anderson, 1998); consisting primarily information exchange.  This is troubling, due to the belief that high-level interactions are necessary for the co-construction of knowledge that is striven for in constructivist classrooms.
Constructivist pedagogy is not limited to the online classroom, though, and while people tend to make the natural comparison between online classrooms and face-to-face (F2F) classrooms, little research exists.  The methods used for assessing sociocognitive interactions in CMC courses should be applicable to F2F courses (Newman, et al., 1995) and if the effectiveness of these two educational contexts to facilitate higher-level sociocognitive skills are to be compared, baseline measures need to be taken.
With a growing knowledgebase regarding interactions in online classrooms, it is important that we do not blindly advocate the benefits of these contexts over more traditional face-to-face classroom contexts.  Concurrently, there is a growing body of research regarding sociocognitive interactions in online classes marked by the establishment of instruments to measure these interactions.  The goal of this study is to use an established instrument to explore the similarities and differences in sociocognitive interactions in online courses and face-to-face courses.
Literature Review

The interest in sociocognitive interactions in much of the recent research on CMC interactions can be largely attributed to Vygotsky’s (1978) concept of social constructivism.  This theory of learning contends that knowledge is constructed through social interaction.  Interactions then lead to negotiations of meaning through a shared conversational discourse.  In this view of learning, social interaction is the foundation for learning and thus indications of social interaction signal an environment conducive to learning.

Henri (1992) applied the social constructivist theory of learning to the development of an analytical model used to assess the existence of sociocognitive interactions in online communication.  Henri’s five dimensions for the analysis of the quality of discussion messages in online communication form the foundation for much of the analyses that followed, such as Hara, Bonk, and Angeli (2000).  
Hara, etal (2000) used Henri’s five dimensions for analysis of online discussions as the basis for their analysis of an online applied educational psychology graduate course.  Four out of 12 weeks of the online discussion were randomly selected to be analyzed.  In the analysis of cognitive skills, the researchers looked for five cognitive skills: elementary clarification, in-depth clarification, inferencing, judgment, and application of strategies.  The researchers reported that over half of the units analyzed fell into the higher-level cognitive skills of judgment and application of strategies.  While encouraging for proponents of CMC education, this runs counter to other studies, such as Gunawardena, Lowe, and Anderson (1997).  
Gunawardena, Lowe, and Anderson (1997) developed the Interaction Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing loosely based on Henri (1992), but developed using a grounded approach.  The researchers specified five phases (Phase I-V) of knowledge co-construction: sharing/comparing, dissonance, negotiation/co-construction, testing tentative constructions, and statement/application of newly constructed knowledge.  In an analysis of an online debate among distance education professionals, the researchers found that most postings fell into the sharing/comparing (Phase I) and dissonance categories (Phase II).  While the researchers posited that this could have been influenced by the debate format of the discussion, a follow-up study by Kanuka and Anderson (1998), using the Interaction Analysis Model for Examining Social Construction of Knowledge, had similar findings.  The researchers looked at 252 postings in an online professional development forum.  They found that 191 of these postings consisted of sharing or comparing of information (Phase I).
The Interaction Analysis Model for Examining Social Construction of Knowledge in Computer Conferencing took Henri’s (1992) model a step further in investigating online interactions, focused specifically on the processes of social construction of knowledge.  Unfortunately, this model was developed and tested in settings where the main goal was interaction itself and not the construction of knowledge.  Garrison, Anderson, and Archer (2001) developed the Practical Inquiry Model specifically for online interactions in Higher Education environments.  
The Practical Inquiry Model has four phases: initiation, exploration, integration, and resolution.  Coding took place at the message level, which consists of an entire posting to an online discussion.  The researchers then used a “code-up” “code-down” methodology, which allowed the coders to indicate the lower phase if phase distinctions were unclear or indicate the higher phase if more than one phase was apparent in the message unit.  The researchers tested and refined this model on three, one-week discussions in two graduate courses.  The researchers used the first two weeks of transcripts (one week from course 1 and one week from course 2) to refine the model and test the coding scheme.  The third week transcript was then coded and analyzed further.  The third week transcript consisted of 24 messages from the instructor and four students.  The findings indicated that the greatest number of postings fell into the lower-level of sociocognitive skills.  42% of the messages posted fell into the Exploration Phase (Phase II), 13% in the Integration Phase (Phase III), 8% in the Initiation Phase (Phase I), 4% in the Resolution Phase (Phase IV), and 33% of the messages were coded as “other” (not cognitive presence).
Two questions arose out of Garrison, et al (2001), which needed to be answered: (1) should messages addressing different questions be coded as a single message? And (2) which messages are coded as “other”?  Pawan, Paulus, Yalcin, and Chang (2003) address these issues in their subsequent study using the Practical Inquiry Model as the basis for analysis of asynchronous conferencing transcripts from three graduate-level online courses consisting of 36 students and 3 instructors.  The researchers decided to make the unit of analysis the speech segment, which allows the transcripts to be coded for the smallest unit on same theme with the same function, resulting in 229 total units.  They also operationalized the definition of “other” as consisting of off-topic postings, such as logistical or social messages not related to the discussion at hand.  Their findings were similar to Garrison, et al (2001) in that a majority (66%) of postings were coded as Exploration (Phase II), with 11% as Initiation (Phase I), 11% as Integration (Phase III), no units were coded as Resolution (Phase IV) and 11% were coded as off topic.  The similarity between the Pawan et al (2003) finding and those in Garrison et al (2001) are encouraging, but there were some limitations of the study that need to be addressed.  Pawan et al. (2003) suggest that difficulty in distinguishing between similar indicators resulted in low inter-rater reliability, that the study only reflected a very brief period of discussions, and that the study did not use triangulation of data to validate their finding in the transcripts.
A picture is now taking form out of this line of research that suggests that participants in asynchronous online discussions tend not to reach into higher sociocognitive levels during course discussions as they are currently taught.  This runs counter to the very goals of constructivist pedagogy which encourages not only exploration of ideas, but more importantly integration and application of those ideas into real world situations.  With this in mind, what are the benefits of moving courses online?  If these courses do not encourage higher level cognitive skills than their face-to-face counterparts, why put so much effort into their development?  One response to this question could be that while these studies utilizing online discussions indicate that not much higher-level cognitive skills are being used, little information exists as to what kind of interactions take place in face-to-face classrooms.  

Though the measures discussed above were developed to analyze online communication, they were developed based on a larger critical-thinking literature base (Garrison et al., 2001).  With this in mind, the models developed for online interactions should be able to make the transition into face-to-face (F2F) classroom interactions.
Newman, Webb, and Cochrane (1995) did just that in their study which attempted to compare knowledge construction in online and F2F classroom interactions.  Their coding scheme was based on Henri’s (1992) framework and Garrison’s (1992) 5 stages of critical thinking.  The unit of analysis was the thematic unit, similar to Pawan et al’s (2003) speech segment, which broke down messages into one unit of meaning.  The researchers analyzed transcripts from a workshop for professionals in the field of computer supported co-operative work that had an online discussion group and a F2F discussion group.  The findings indicated that critical thinking took place in both contexts, but more examples of high-level cognitive interactions were noted in the online discussion.  Newman et al (1995) demonstrates the possibility of comparing online and F2F interactions, but does so with a number of issues that have been addressed in subsequent research in online interactions.  The researchers did not code all responses and in fact only coded obvious examples and not any debatable units.  This procedure is not detailed, nor is it defended adequately.

The nature of online and F2F interactions is still a largely unexplored area of study.  Recent research into sociocognitive skills in online interactions should be utilized to address similarities and differences between online and F2F classroom interactions.  Without baseline data for and research into these modes of interaction, the development of best practices is subject to erroneous overgeneralizations and blind obedience to untested assumptions.
Methodology


This study will use transcripts of discussions held in four undergraduate introductory Educational Psychology courses: two online courses utilizing asynchronous computer-mediated communication (CMC) and two face-to-face courses.  The data will be analyzed using descriptive statistics and content analysis find trends in the transcripts.  We will use the Garrison et al. (2001) Practical Inquiry Model for the identification and categorization of sociocognitive processes.
Research Questions

1) Using the Garrison, Anderson, & Archer (2001) Practical Inquiry Model, what sociocognitive interactions take place in an online course and a face-to-face course?

2) Do online class interactions contain more instances of high-level sociocognitive interactions (Phases 3 & 4) than face-to-face classes?

Participants


The data to be collected will come from two or more introductory undergraduate pre-service education courses offered simultaneously in face-to-face (F2F) and online formats.  Based on previous semester enrollments, the F2F and online courses should have about 20-30 students each semester.  The participants are primarily freshman and sophomore students (aged 18-20) taking one of their first pre-service teacher education courses.

The Courses

This is one of the first courses students take in the School of Education.  Educational Psychology is a course used to introduce education students to the field of K-12 education.  While the courses are technically the same, they are not identical.  The teachers are required to design their own course as long as it includes the core course content.  On the days observed, the classes will cover the same concepts, though this may be done using different methodologies.  The instructors are encouraged to use constructivist pedagogical methodologies, but implementation of these methodologies could vary drastically across instructors.
Sources of Information and Trustworthiness


A variety of data will be collected throughout this study.  Data will be collected using audio recordings, video recordings, and electronic transcripts of the online course Bulletin Board System (BBS).
Face-to-Face Class
The face-to-face (F2F) courses require a majority of the data collection instruments.  Three class periods for each course will be observed and recorded throughout the semester.  Whole class recordings will be taken with a video camera and small group interactions will be recorded with audio cassette recorders placed in the center of each group.  Group discussions will then transcribed from both the audio and video recordings.  The video recordings will provide the transcriber with whole class interactions from the front of the classroom and information on which student was speaking, which will supplement the audio recordings providing detailed dialogue transcripts within groups of students.

The sources of data for the F2F classes are, potentially, the least trustworthy of the data sources used.  The level of ambiguity in transcribing group interactions in F2F classes is high and thus accurate transcription is difficult (Newman, etal, 1995).  The use of whole class video recording will alleviate this issue, but cannot remove it.

Another method that could be used to address the reliability of F2F group transcriptions is member checks.  In the proposed study, though, the use of member checks would be difficult due to the number of participants involved.  Many students would have to be coordinated to read roughly 20 pages of transcripts for each class.  This study will employ a slightly more reasonable approach, teacher checks.  Teachers of the respective classes will be asked to read through the transcripts with a critical eye towards comments that seem out of the ordinary for the students.  The idea is that the teachers would be better equipped to catch errors in the transcriptions than the transcribers would.
Online Class
Interactions in online courses are much easier and less time consuming to collect.  Since the online courses use asynchronous Computer Mediated Communication (CMC), or a bulletin board system (BBS), the BBS captures every word of the class discussion in that forum.  These data will be provided by the administrators of the BBS in the form of a Microsoft Word document.

Procedure


First, permission to use these classes will be requested from the faculty supervisor.  Next, instructors will be recruited to participate in the study.  Having instructor participation is the first step necessary to gain access to the classroom.  This is in no way an easy step, so recruitment will begin soon after instructors are assigned to classes.  Instructors will also be asked to participate in the coding of the transcripts.  The opportunity to be an author on and participate in this study will probably be a valuable incentive.  This will not only gain us access into the instructors’ classrooms and provide us with teacher-participants for the teacher checks proposed earlier, but also could provide the study with insightful coders.

Once admission into the classroom is accomplished, the student participants will be recruited.  This will require that we obtain signed informed consent forms from every student in each of the courses, or at least all of those that we capture on audio and video.

Once all the necessary steps have been taken to gain access to the classrooms and recruit participation from teachers and students, then we can go about collecting data.  The face-to-face classrooms will be audio and video recorded and the transcripts from the online classes will be collected from the BBS administrators.  This collection will be done three times a semester, at the beginning, middle, and end of the semester.  Class sessions will be chosen based on the topics covered.  Three topics will be chosen from the participating courses syllabi and transcripts will be taken from these class sessions.  This will likely take about a week in the online courses and between one and two class periods in the F2F classes.


If we do use the course teachers in this process, we will have to wait until after grades have been assigned.  This will mean that analysis of the transcripts will have to wait until the end of the semester, as no coding should be done until the transcripts have been checked by the participating teachers and teachers will be required by human subjects restrictions to wait until semester grades have been submitted to analyze data from their own classes.

The data will then be analyzed by the researcher(s) according the procedure detailed below.
Data Analysis

Practical Inquiry Model


The Practical Inquiry Model (Garrison, et al, 2001) will form the basis for the analysis of the classroom transcripts.  Pawan, et al (2003) adapted a coding schema from Garrison, etal’s (2001) Practical Inquiry Model, that will be used to code the transcript data.
Practical Inquiry Model Coding Schema (Pawan, et al., 2003)
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Unit of Analysis

The unit of analysis used to analyze the data will be the speech segment.  According to Henri and Rigault (1996) this is “the smallest unit of delivery linked to a single theme, directed at the same addressee (all, individual, subgroup), identified by a single type (illocutionary act), having a single function (focus)” (62).  Pawan, etal (2003) decided to use this as the unit of analysis due to the limitations posed by the message unit used by Garrison, etal (2001).  Using the speech segment will allow coders delve deeper into message unit to finely tune the coding.
Inter-rater Reliability

Each transcript will be coded by two raters.  Inter-rater reliability will then be calculated using Cohen’s kappa (k) as used by Gunawardena, etal (1997) and recommended by Rourke, Anderson, Garrison, and Archer (2001) for its accounting for chance agreement among raters.  The formula for calculating Cohen’s kappa (k) is:

[image: image2.wmf])

(

)

(

c

c

o

F

N

F

F

k

-

-

=


Where: N = the total number of judgments made by each coder

Fo = the number of judgments on which the coders agree

Fc = the number of judgments for which agreement is expected by chance.

(Rourke, etal, 2001: 12)

Analysis of Coded Transcripts

In the analysis of the coded data, the two researcher questions that we started with will be answered:

1) Using the Garrison, Anderson, & Archer (2001) Practical Inquiry Model, what sociocognitive interactions take place in an online course and a face-to-face course?
2) Do online class interactions contain more instances of high-level sociocognitive interactions (Phases 3 & 4) than face-to-face classes?


The first question is a general question regarding the types of sociocognitive interactions that will appear in each of the course types.  Given the coding scheme and the valid and reliable coding methodology set forth, this should be a straight forward count of sociocognitive processes in each interaction medium.  These counts will then enable the researchers to compare online and F2F course interactions.


Answering the second question is also a straight forward process after coding has taken place.  A count of the units indicative of each Phase will be calculated.  Of particular interest, in regard to this question, is the number of higher-level interactions that took place.  These higher-level interactions can be either in the Integration Phase (Phase 3) or the Resolution Phase (Phase 4).
Parts of Study for L700

Scope of Study Segment
For L700, the coding schema was piloted using data from two groups of students in a face-to-face (F2F) class and a one-week transcript from an online class.  This provided wonderful insight into the benefits and drawbacks of using the Practical Inquiry Model and the unit of speech segment with online and F2F discussion transcripts.  This allowed me to gauge the appropriateness of the coding schema as well as uncover any issues or inconsistencies prior to the full study being conducted. 
The Classes Observed

On the day observed, the F2F class watched a video of a classroom in which a constructivist teaching technique was being used.  The class then divided into pre-existing groups and was instructed that the “leaders” (those who had prepared for the topic) should begin the discussions by informing the other group members about what they had found.  Then they were to do two things: (a) discuss what the meaning of constructivism was; (b) discuss whether it can be used in the classroom and why or why not.  The small group discussions lasted for 31 minutes, during which time the instructor monitored the discussions, intervening occasionally to make sure that groups were on task.

The discussion in the online class was similar to the one in the F2F class.  The topic of this discussion was prompted by a passage describing a teaching situation utilizing a constructivist technique.  Students were then asked to post their answers to two of four questions related to the passage and response to other students’ postings.  The resulting discussion lasted one week, during which the instructor posted two messages encouraging students to further explore issues arising out of the discussions.

Data Analysis


30% of the online discussion (11 pages) and transcripts of two group discussions (8 pages) in the F2F class were coded using the Practical Inquiry Model.  The author and a doctoral student, experienced in coding using the Practical Inquiry Model, analyzed each set of transcripts, deciding what constituted on-topic speech segments and which sociocognitive process each represented.  These codings were recorded in a matrix to facilitate the analysis of the data and the calculation of Cohen’s Kappa (k).  Agreements can be found along the diagonal and disagreements on either side.  This gives a quick look at the coding trends, providing a more meaningful image of inter-rater reliability than simply percentage agreement (or k).
Results

This is the coding matrix showing the number of coding agreements and disagreements for each of the categories.  Due to spatial limitations, only those sociocognitive processes referenced in the transcripts appear.  The shaded boxes on the diagonal indicate number of agreements for a particular sociocognitive process.
Table 1 - Coding Matrix
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Codings of 1.2.1 and 1.1.1 were commonly disagreed upon with 14 out of 113 speech segments coded in this manner.  2.2.1 and 2.4.1 were coded as disagreements 9 times.  2.5.1 and 2.4.1 were coded as disagreements 19 times.  The only agreements that received a noticeable number of codings were 3.1.1 and 3.1.1.

The percent agreement for all the transcripts was 17.7%, with agreements of 14.47% for the F2F transcript and 24.32% for the online discussion transcripts.  These are percent agreement before adjusting for chance agreement.  The coding of all the transcripts when adjusted for chance agreement, k = .12.
Discussion

The purpose piloting the coding scheme was to find out if there were any major pitfalls involved in using it prior to using it with the full study.  Many issues arose in this round of coding, many of which could explain our terribly low inter-rater reliability.  Nobody could argue that k=.12 is an acceptable inter-rater reliability.  

In a debriefing session with the raters, different assumptions about the coding scheme were revealed.  These differences can account for the three largest areas of disagreement: types of questions, definitions of brainstorming and information exchange, definition between brainstorming and leaps to conclusion.  Addressing these three issues could raise percent agreement more than 35%.  

This is still not an acceptable level of agreement, but it is part of a larger methodological issue that must be addressed, the need for coder training.  Training should consist of the following steps: (1) negotiate meaning for each of the sociocognitive processes, (2) refer to specific examples for each of the processes, and (3) practice on actual transcript data.  In regard to number 2, the greatest level of agreement that the coders reached was with 3.1.1.  This processes is accompanied with a lexical marker useful in assessing when a speech segment is an example of convergence (“I agree because…”).  Whenever a unit corresponded to this marker, the coders were in agreement.  The level of ambiguity is reduced greatly.  With respect to number 3, Garrison et al (2001) were able to increase their inter-rater reliability from k=.35 to .74 in their three coding sessions.  In this case, practice can make perfect.
Conclusion


In conclusion, the Practical Inquiry Model did work well for coding both the online and face-to-face discussions.  The coders, on the other hand, need a great deal more practice using the Model.  Given this positive experience using the Practical Inquiry Model and its potential for analyzing sociocognitive processes in both online and face-to-face interactions, I will move forward with using it for a full-scale study.
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