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With the rapid development of the Internet, increasingly universities and 

colleges transfer some of their teaching assignments online. Online learning plays an 

important role in assisting or sometimes substituting for the traditional face-to-face 

learning. An online message board is one of several online communication tools which 

are used to assist online learning.  

We have conducted a study on the role of the online message board in teaching 

one of these courses, an introductory course in calculus-based physics. The study 

analyzed students’ use of the message board and investigated whether use is correlated 

with performance in the class.  

Results suggest that students have benefited from using the online message 

board. Both homework related message board activities and non-learning message 

 



 

board activities were found to be correlated significantly to the grades the students 

earned in the course.  
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CHAPTER I 

INTRODUCTION 
 

1.1 Background

Technological advances and sociological changes during the last few decades 

have affected how we learn and how we teach. The technology boom has affected 

many aspects of our life. Children now are exposed to video games, computers, and 

instant messaging at a very young age. Communication technologies and the Internet 

are allowing us to have easy access to a vast amount of information. The amazing 

increase in readily available computational power and the array of newly developed 

visualization technologies are allowing us to easily simulate and demonstrate complex 

and abstract concepts. On the other hand, changes in the way we grow crops and 

manufacture products are resulting in an increased need for higher education and for 

opportunities for lifelong training. One significant change in higher education is due to 

the student population shifting from just high school graduates to adults who have 

been in the workplace for many years [1]. Our society is moving rapidly from an 

industrial or manufacturing-based society into an information or knowledge economy 

and online learning responds to an information or knowledge-based economy [2] 
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Education evolved with more and more technology incorporated into our teaching. 

Most universities and colleges have deployed new technologies that have transformed 

classes and the way students are taught. With these rapid changes, there is a need for 

education research to document the effect of the changes and to identify the most 

effective avenues for enhancing learning.  

In today’s universities the chalk board is being replaced by a SmartBoard [3] or 

a Mimio device [4]; tools that allow the teacher to record what was written and later 

provided to students via web. Teachers quite often use personal computer to project 

their lectures notes on a screen. Some provide online versions of their notes to students 

to allow them concentrate on understanding the material instead of writing. Others use 

personal response devices (or clickers) or laptops to have students answer questions 

electronically while attending classes [5]. Some have even transformed the layout of 

the lecture room to promote collaboration and discussion between students [6] [7]. 

Some have replaced lecture by a studio learning environment [8]. Other changes 

include the use of what is referred to as online classes and web-enhanced or hybrid 

classes. 

Education research is changing from a field that was pursued exclusively by 

education faculty to a field common to many content departments. This is particularly 

true in physics where the new emphasis on education research has resulted in the 
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creation of a yearly conference about physics education research and a new 

peer-reviewed journal [9]. One result that is shared by the education research 

community is that there is a need to actively engage students in their learning [10]. 

More particularly, some researchers emphasize the need to promote collaborative 

learning in our teaching. Particularly, some studies in physics education research have 

reported those students who engage in collaborative learning score better than others in 

conventional lecture [5]. One of the most prominent promoters of collaborative 

learning is Eric Mazur. He promotes the use of clicker or similarly designed devices to 

engage students in collaborative learning in large lecture halls. Under his scheme, 

students are provided with a question that they need to answer by using the clicker. 

Once the teacher collects all answers, he shows student a bar diagram of the class 

answer distribution. He then asks the students to discuss the questions with their 

neighbors and then use the clicker the newly agreed on answer. Collaborative learning 

occurs through the heated discussion between students [5]. Some teachers and 

researchers promote the use of online media such as chat and forums/message boards 

to promote collaborative learning [11][12]. 

The use of collaborative learning probably predates the use of all technologies 

discussed in this thesis. It occurs whenever the learners share their knowledge, and 

discuss their findings without interferences from an instructor. Students often hold 
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different views from each other, but they are good at explaining difficult and abstract 

concepts to each other. Collaborative learning environments encourage students to 

freely to discuss questions and state their opinions. Knowledge grows and develops 

through interactive debate. Changes in our learning environment are putting more 

emphasis on the need for using collaborative/cooperative learning as part of our 

teaching. Thomas R. Guskey states: “In this changing assessment world, teams have 

become essential at both the teacher and students level. For students, cooperative 

learning groups present unique and important opportunities and benefits for instruction, 

assessment, and reporting results”[13]. Technological innovations and proliferation of 

web-mediated learning and teaching are creating new opportunities for conceptualizing, 

designing, facilitating and thereby enacting collaborative learning [14]. In the past, the 

only time students engaged in collaborative learning was when they formed study 

groups. This kind of learning confined the collaborative learning to a certain 

population and a location. Online collaborative tools provide an opportunity to enable 

students to engage in online learning from anywhere and at anytime. 

 

1.1.1 Online Versus Traditional Learning  

Online learning has been growing rapidly since the advent of the Internet and 

the development of many types of course management systems. More and more 

schools and universities offer various kinds of online courses enabling students to 
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access an internet learning opportunity regardless of geographical, time, social, 

physical and economical constraints [15]. Online learning is particularly useful for 

non-traditional students like full time workers trying to enhance their skills. However, 

even regular students often benefit from online offerings. With online classes they 

don’t have to worry about scheduling conflicts or about staying on campus to take a 

summer course. William Draves argues that there are three major differences between 

learning online and traditional classroom lecture [2]. According to his view, online 

learning is active, self initiated and requiring self-discipline. Moreover, online learning 

is results oriented. By comparison, he states that traditional lectures are more passive 

and responsive.  

In a traditional or face to face learning environment, students are required to 

attend classes at a particular schedule at a certain location. This offers the students the 

ability to see the professor and their peers face to face. Usually, they can get their 

questions immediately answered by their peers or the professor. In some cases, 

professors or fellow students can provide them with individualized instruction or 

assistance on problem areas. Students can meet with other students for friendship, 

fellowship, and study. Collaborative learning for students in face-to-face courses 

usually takes the form of activities like the ones promoted by Mazur, Beichner, 

etc.[5][16][17][18] or simply through study groups. Some of the disadvantages of the 
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best planned face to face classes include the difficulty students often face in scheduling 

classes, and sometimes the actual physical environment of the class [19]. Most 

importantly, courses are taught usually at the level of the average student in the class. 

Advanced and weak students often do not reap as many benefits by taking the course.  

Online learning has been developed in various forms. In some courses, students 

are provided with access to videos of lectures. They are also asked to purchase books 

and read chapters from the books. Testing and quizzing is done online. Traditional 

office hours are replaced by online office hours via chat. Online message boards and 

email are used for announcements and further communication. Some online courses 

are self paced, in others; the pace is set by the instructor. Some online courses take 

more advantage of Internet-enabled tools like simulations, animations, and guided 

tutorials [20][21]. Usually the text book is replaced by an online book. Some require 

students to complete tests at pre-selected testing centers. Depending on the discipline 

taught, labs are usually replaced by online activities. In some cases, students are 

required to buy kits that enable them to complete the laboratory activities at home.  

In addition to online courses, universities and colleges have started using 

hybrid and web-enhanced courses. The following section provides a description of 

both of these. 
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1.1.2 Hybrid Courses and Web-Enhanced Courses 

Hybrid courses refer to courses that include both campus-based and off-campus 

activities/classes. They combine traditional face-to-face instruction and online 

instruction [22]. Online instruction replaces part of the in-class seat time. The amount 

of in-class time depends on the course, professor and institution. Some of the benefits 

of hybrid courses are: saving commuting time for students and saving classroom space 

for the institutions. However, in addition to maximizing physical resources, hybrid 

courses can benefit student learning [23]. According to Thomas Gould, hybrid courses 

have the potential of enhancing student learning in a variety of ways [23]. The hybrid 

instruction combines both face-to-face and online instruction forming a new teaching 

style that can be highly effective in the delivery of knowledge. With the right 

combination of instructional design, hybrid instruction can offer both flexibility and 

efficiency for instructors and students. Properly designed hybrid courses can capitalize 

on the strengths of both course delivery formats while avoiding their weaknesses. 

Students can be highly engaged in the course progress, benefiting with both online and 

face-to-face interaction with their peers and their instructors. One of the reportedly 

successful use of hybrid course is UNITAR (the University of Malaya, Malaysia.) [24]. 

UNITAR offers a hybrid model that consists of three components. The three 

components are the interactive, multimedia content in CDs and on the Web, face-to 

face meetings, and an Internet-based support system that provide continuous 
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interaction between the students and faculty. Studies based on this model show that the 

model provides convenience for working students as well as full-time students to 

engage and commit themselves to the course. 

Web-enhanced courses use the same technology as hybrid courses but do not 

occupies the out of class time of students [25]. Like hybrid courses, web-enhanced 

courses integrate online content into teaching and learning. The difference is that 

hybrid courses apply the technology out of class while web-enhanced courses use 

technology in class and/or for homework. The level of use of technology in 

web-enhanced courses depends on the teacher, course and institution. For instance, at 

the Department of Physics and Astronomy at Mississippi State University, 

“web-enhancement” of courses varies from simply providing the syllabus and copies 

of previous tests online, to providing online quizzing, messaging, and guided 

interactive-tutorials [26]. Klaus Schmidt addresses in his paper “The Web-Enhanced 

Classroom” four fundamental components to successfully web-enhance a course: 

Administration, Assessment, Content and Community. He also states that 

well-developed web-enhancement components increase teacher efficiency and student 

learning. The four components help to improve the delivery of content, and enhance 

communication among students and between teacher and students [27]. Many research 

papers have addressed the use of hybrid and web-enhanced courses in their study [14] 
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[23] [25] [28]. 

Online and hybrid courses and sometimes web-enhanced courses use a variety 

of online communication tools. These tools are often expected to provide an avenue for 

collaborative learning. The next section describes the various communication tools 

used. 

 

1.1.3 Online Communication Tools 

Most courses use a variety of online communication tools to help enhance 

student-student and student-teacher interaction. One of the most commonly used tools 

is email. Most universities in the United States provide teachers with a mailing list for 

each of their courses. At the least, these lists can be used by the teacher to make class 

announcements. Some teachers allow all students in the class to send messages to the 

list. Others require students to use the list as part of a classroom collaborative activity. 

Some course management software provides students with access to a private email 

account that can be used by only the teacher and the students participating in the class. 

The purpose of a course specific email is to help students sort out relevant emails and 

avoid spam. Furthermore, in most cases, course specific email allows students to select 

one or several recipients instead of emailing the whole class.  

Another method for classroom communication is chat. Chat, a method of 

instant communication quite popular among students is offered as part of most course 
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management software. In this case, students can interact synchronously with other 

students connected to the same chat room. When offered by Internet access providers, 

chat allows users to chat in several rooms at the same time. It also allows the user to 

chat individually and separately with several people at the same time. Most often chat 

is communicated via shorthand text. Some chat utilities allow users to share documents, 

photos and videos. Some allow the users to communicate via voice while others even 

allow communication via video. Most often, chat is used in education to provide an 

online substitute for an office hour. Students are told that they can chat with the 

professor at that particular time. Chat is also used to hold online conferences or 

discussion sessions. Advantages of chat are the ability of the student to get immediate 

answers to their inquiries. Some chat utilities allow users to record the chat script and 

to access the script later when needed. Unfortunately, the recorded scripts cannot be 

easily categorized making it difficult for students who were not present during some 

chat session to find the information they are seeking. The synchronous nature of chat 

also makes it difficult for some students to participate in some chat sessions.  

A third method for classroom communication and the focus of this study is the 

online message board (OMB). The OMB is often referred to as a “forum” or a 

“discussion board”. OMBs have been used in instruction since the early days of the 

Web [29]. Currently there are numerous types of OMB in use for education; most 
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come bundled with course management software like Blackboard and WebCT [30]. 

Common features among online message boards are message threading and archiving. 

When using an OMB, students can access previous discussions, contribute to available 

discussions or start their own topic of discussion. The discussions are usually grouped 

into what is commonly called a thread. When used properly, each thread is made up of 

a discussion of a single topic. Since the communication is asynchronous, even though 

it is sometimes possible for students to receive answers to their inquiries immediately, 

answers are usually not available until a later time. Like chat, the medium of 

communication in OMBs is text, yet, in most cases, users can include html formatting 

and links. Some OMBs come equipped with sophisticated tools for posting and sharing 

information, most simply provide the user with the ability to post and read messages. 

Some allow users to post messages anonymously, others require authentication. It is 

theorized that OMBs offer students the ability to replicate and enhance learning 

through group interactions [31,32]. The teacher can easily supervise the course of the 

discussion without interfering.  

In short, OMBs facilitate interactions among students and between students and 

teachers. They provide a new medium for students to ask questions, voice opinions, 

increase their participation in class discussions and get an opportunity to reflect over 

what they have posted and what other students have posted. They also supply students 
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with another avenue for peer-tutoring. For teachers, OMBs allow teachers to monitor 

student learning, and to extend learning to outside the classroom walls. 

 

1.2 Previous Research 

Many studies investigating the use of the online message boards focus on the 

effectiveness of using the OMB to provide a collaborative learning environment. For 

example, Curtis et al. investigated the extent to which evidence of collaborative 

learning could be identified in students’ textual interactions in an online learning 

environment [33]. In their study, students were divided into five groups. Members of 

each group interact with each other by using email and by postings on the discussion 

board. Students utterances indicative of their behaviors were studied by analyzing both 

emails and postings. Students were then asked to comment on the work involved in the 

collaboration, to list advantages and disadvantages, and to indicate whether the 

experience were valuable. Their results show that students’ contribution to online 

discussion provides evidence of effective collaborative learning. They also have 

concluded that the emails and discussion board do influence students interactions.  

In another study, Chong investigated how an OMB might facilitate 

collaborative learning and social interaction in large classes [1]. The OMB used in the 

study is referred to as the “Electronic Classroom”(EC). Her study was conducted 

between 1990 and 1993, before the arrival of the Internet. Yet, like with the Internet, 

 



 13

users had access to the OMB via the campus network and via direct connection with a 

modem. The study sought to observe how instructors utilized an asynchronous 

computer-conference system in larger college classes and the effect of OMB on the 

classroom climate, student-student and student-teacher interactions. According to the 

study, three models of the use of the OMB by instructors were identified. Actual use 

consisted of variations of the models. Under Model A, the OMB was used to conduct 

discussions throughout the semesters on topics selected by the instructor. In case B, the 

OMB was used for case study analysis. In Model C the OMB was used for test 

preparation and assessment of student learning. Students across classes using the EC 

were surveyed as to their opinions on the use of this then new technology in learning. 

Students stated that what they appreciate most about the EC was the opportunity and 

ease of receiving supplemental information from the instructors. They also thought that 

the EC has improved their ability to express themselves or to learn from each other. 

Student remarks were overwhelmingly positive. The only negative remark stems from 

the primitive technology and the lack of easy access during the time of the experiment. 

At the same time, the faculty seemed extremely willing to use the student-centered 

aspects of EC. In conclusion, Chong claims that results of these case studies reveal that 

thoughtful use of the medium could improve student involvement in the learning 

process, even in very large classes.  
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One study has researched the use of OMB in physics, Car et al. have 

investigated whether the presence of online interaction affected students’ 

understanding of light and color concepts [34]. Two versions of an online independent 

understanding of light and color tutorial modules were constructed. One included a set 

of online message boards through which students were required to interact with each 

other while going through the tutorial, the other version lacked the message board. A 

pre-post test experimental design was used to compare both groups. The results 

suggest that the use of the message board likely played an important role in online 

learning and that the message boards are most effective when students are very active 

in participating in discussion, sharing experience and questioning each other. Analysis 

of the 239 postings collected during the study indicates that significant scaffolding 

occurred during the interaction.  

Another interesting study by Carr et al. [35] compares face-to-face student 

interaction with interaction on the message board. During the time of the study, faculty 

were asked to record the number and the quality of student interaction during 

face-to-face classroom activities. The same method was used in evaluating student 

postings on the OMB. The results suggest significant difference in interaction patterns 

and quality patterns between both media. They speculate that “the on-line environment 

enables some students to more successfully communicate given different space and 
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time restrictions”. They also stress that “neither face-to-face discussions nor on-line 

message boards comprise an ideal interaction environment.” And that “Instructors 

must continue to create new and as-yet unimagined "spaces" within which students can 

work, learn, and interact”. 

In another study, Dutt-Doner et al. [36] investigated the use of OMBs to 

develop alternative venues for classroom discussion in an Elementary Education 

Pre-service teacher course. The study involved 68 students from three sections of the 

course and 800 messages. All messages were content analyzed and grouped according 

to themes. Questionnaires completed during the last week of classes asked the students 

to list three things they liked, three things they disliked, and an aspect of the OMB that 

surprised them. Additional data was collected during a group debriefing session during 

the last class meeting. They listed four important findings. Self directed discussion on 

the OMB created an environment for active participation. Students using the OMB 

began to rely on each other for support and guidance. Students used the OMB to 

shared ideas with classmates in order to help them develop their professional 

knowledge about teaching (the subject of the course in this case). When using the 

OMB, students used high level reflection skills to integrate new information and to 

expand their knowledge. 
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1.3 Purpose of the Study 

Most of the studies we found have either investigated various uses of online 

message boards or evaluated the effectiveness of online message boards in facilitating 

collaborative learning. The only study we found that correlated online message board 

activity to learning was the one by Car et al. [34]. However, Car’s results focus on the 

use of the online message board as part of an online tutorial and not as part of a regular 

course. Even though, these studies are valuable in helping us identify better uses of 

online message boards to facilitate student learning, a correlation analysis of an online 

message board use with overall performance of students in a regular course is of 

interest to most teachers. The aim of this project is to investigate whether such 

correlation exists. In particular, the purpose of this project is to examine student use of 

an online message board in a web-enhanced introductory physics class. The project 

analyzes students’ use of the message board and investigates whether the use is 

correlated with student performance in the class. It also investigates whether the use is 

different among genders or between semesters. 

 



 

 

 

CHAPTER II 

EXPERIMENTAL DESIGN 
 

2.1 Setting 

This study was completed during parts of 2004 and 2005. It focused on 

pre-existing data that was collected as part of the normal classroom related activities of 

an Introductory Calculus-based college physics course at Mississippi State University. 

The course was taught by the same professor during the Fall 2002, Spring 2003 and 

Fall 2003 semesters. The format and use patterns of the online message board were not 

affected by the study. Data was collected by the professor teaching the course and 

shared with the investigator after identifying information was replaced by 

pseudonyms. 

 

2.1.1 Course Information 

The course, Physics I, is the first of three introductory calculus-based physics 

course sequence offered to science, math and engineering majors. The university 

course code is PH2213. Classes met either twice or three times a week for a total of 

150 minutes each week. In this particular study, the teacher taught two sections of the 

 17
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same course during Fall 2002 and Fall 2003 and one section of the course during 

Spring 2003. Coincidentally the sections taught during the Fall 2002 and Fall 2003 by 

this instructor met Mondays, Wednesdays and Fridays for fifty minutes each time, the 

section that was taught during Spring 2003 met on Tuesdays and Thursdays for one 

hour and fifteen minutes each time. The two sections that were taught by the instructor 

during the Fall 2002 and Fall 2003 semesters were scheduled consecutively with a 10 

minute break in between. There were no recitations or laboratories associated with this 

course. Course requirements, assignments, and assessments were the same for all 

semesters and sections. Student enrollment for all sections included in the study is 

shown in Table 2.1. 

 

Table 2.1 Students enrollment in course sections included in the study 
 

Semester Section  Number of  Students  Female Male 

01 51 
Fall 2002 

02 59 
26 84 

Spring 2003 02 65 13 52 

01 61 
Fall 2003 

02 61 
27 95 

 

As shown in Table 2.1 the percentage of female students is lower than the male 

counterpart; overall, only 22.2% were females. The disparity between females and 
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males is common for this type of course. Seventy seven percent of the students were 

pursuing Engineering majors; 28% were freshmen, 59% were sophomore, and 12% 

were juniors. Students from different sections of the same semester shared the same 

online message board, the same assignments and completed the same tests at the same 

time.  

The course followed a web-enhanced format. Each of the course sections has a 

dedicated web page. The page included a calendar of classroom activities, links to the 

course syllabus, tests from previous semesters, simulations related to the lecture 

content, as well as links to course related activities. These include the online message 

board, pre-lecture quizzes, and the online homework delivery system. The tools used 

to deliver the web content including homework, pre-lecture quizzes and the online 

message board are part of PERC, a set of locally developed tools for facilitating 

web-supported instruction [26][37][38]. The tools enabled the instructor to deliver the 

same content to both sections of the same course. Additionally, this allowed the 

instructor to set the same due dates for online assignments for both sections of the 

same course. The tools also enable students from the both sections to use the same 

online message board. Figure 2.1 shows a snapshot of the course webpage for one of 

the sections. 
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Figure 2.1 A snapshot of the webpage for the PH2213 course used in the study 

 

Homework was assigned twice weekly and was completed online. Homework 

questions were similar to the numerical end-of-the chapter problems in typical books 

used for the course. Students were assigned different numerical versions of the same 

homework problems. They were allowed an unlimited number of trials on each 

homework problem. However, the numeral version of the homework question changed 

every time they made an attempt. They were encouraged to work on the problems 

algebraically before attempting to submit answers. They were not penalized for 

making numerous attempts. Detailed solutions to the problems were provided after the 

deadline. Tests were completed in class during the evening. Each test was made up of 

six questions. Students had to complete only five of the six. They were required to 
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choose the five they wanted graded. All questions were show-your-work questions. 

The grading focused mainly on the procedure used rather than the numerical answers. 

Even scheduling provided two benefits. As mentioned earlier, the instructor was able 

to use the same tests for all sections. Most importantly, this allowed for extra time for 

the students who need it. The lecture format included a combination of traditional 

lecturing while using PowerPoint slides and a chalkboard, just in-Time Teaching [39] 

through the use of the pre-lecture quiz results, and peer-instruction strategies through 

the use of a Personal Response System [40]. The course grade was calculated 

according to the rubric shown in Table 2.2.  

 

Table 2.2 The rubric used for calculating the overall grade for the course 
 

Activity Percent of the Grade 
Homework 
Test and Final 
Pre-lecture & Lecture Quizzes 
Other Online Activities 

24% 
51% 
10% 
15% 

 

No grade was given for participating in the online message board. The 

additional online activities include timed-online quizzing and performance on several 

online guided-tutorials.   
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2.1.2 The Online Message Board  

The Online Message Board used in this study has two separate interfaces one 

for students and one for the instructor. The only difference between the interfaces is 

that the former does not show the identity of the poster while the later will let the 

identity appear on the message board. Consequently, the students can post messages 

without exposing their identities to their peers. They were made aware that the teacher 

could see the ID of the posting author. They were also told that the instructor could 

delete a message if he/she found it to be inappropriate. Messages posted by the 

instructor were marked as ”posted by your professor.” Except for messages that were 

posted inadvertently numerous times, no message was deleted during the study period. 
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Figure 2.2 Student Interface of the Online Message Board used in the study. 
Threads are listed sequentially from recent to old. The “NEW” icon signals new 
messages added to the thread since the last time it was viewed. The content of the 
thread can be viewed by clicking on the thread title. 

 

Figure 2.2 shows the student interface of the message board. This interface is 

reached after the student completes his/her login to one of the PERC utilities. The most 

important feature of this online message board is that it provides a simple interface. 

Each message thread is numbered sequentially from bottom to top. A marker is used to 

signal new messages added to a thread since the last viewing of that particular thread. 

By clicking on the title of one of the threads, a user can view the list of postings related 

to that thread. As shown in Figure 2.3, these postings are ordered by the posting date 

from the earliest to the latest. The numbers of postings in each thread varies from just 
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one to close to 100. Once a student views a thread, they have the option of posting a 

reply, starting a new thread, or just going back to the main listing of the threads. 

Except for messages posted by the instructor, as mentioned earlier, the student 

interface does not show the identity of the author of the message. Messages posted by 

the instructor are prominently marked. 

 

 

 
Figure 2.3 An example of an Online Message Board thread. Messages are added to the 

thread sequentially from old to new. The student can add a message to a thread 
or start a new thread from this same interface.  

 



 25

   As mentioned earlier, to stimulate greater participation in the message board, and 

to facilitate his monitoring task, the instructor chose to have all sections of the course 

he was teaching at that time to transparently access the same message board.  

 

2.2 Data Collection  

Three types of data were collected during this study. They are classroom 

records, data collected from the analysis of the content of the message board, and data 

collected from the analysis of classroom website computer logs.  

 

2.2.1 Classroom Records 

Because of his interest in physics education research, the teacher teaching the 

course usually collects ACT, gender, major, and classification data in addition to 

detailed grade records. The instructor combined data from different sections of the 

same semester then stripped any identifying information. He then provided the data to 

the researcher in the form of a Microsoft Excel spreadsheet. Data included grades for 

each of the assignments as well as the ACT math and composite score, gender, major, 

and classification. This data was later combined with the data obtained from the 

analysis of the message board content.  
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2.2.2 Message Board Analysis 

Messages were first divided into two categories: messages posted by the 

instructor and messages posted by the students. It was observed that the instructor 

diligently supervised the activity on the message board. However he deliberately 

refrained from answering most of the questions. His interventions occurred only when 

he felt it was necessary, like to make an announcement, to make a correction, to help a 

stalled discussion or to respond to students’ desperate pleas. Since the focus of the 

study is focused on the student use of the message board, future discussion will be 

limited to student related activity analysis.  

After a preliminary analysis of the data, a code was developed to categorize 

each of the messages. To be able to track student activity, the instructor interface was 

used for collecting this data. Under this interface, the NetID, a student identifier, was 

used to identify the message author. At the time of the study, the NetID was readily 

availably through the campus online directory. However, the researcher was not privy 

at that stage to any additional student identifying information.  

The main author of the study then examined each of the messages and 

classified it according to the developed message codes. Integrity of the data was 

verified by having a randomly selected set of messages given to another examiner for 

classification and the results compared. The data was then provided to the instructor, 

who stripped from it any identifying information, combined it with classroom records 
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data and returned it to the researcher for statistical analysis.  

Initially, detailed categories for each of the messages were developed. But it 

was found that in most cases the relatively small sample size made any analysis with 

that data insignificant. We then combined data from related categories in the categories 

listed in the Table 2.3. Most of the activity was what was referred to as “Learning 

Activity”. It included homework related activity, lecture related activity, test related 

activity, and other activities related to learning. Further information about the coding 

scheme is available below. 

 

Table 2.3 The coding scheme used to categorize students’ messages in the OMB 
 

Behavior Activity Code Description 
Homework 
Activity 

ACTHW Students put on messages related to 
homework 

Lecture Activity ACTLECT Students put on messages related to 
lecture 

Test Activity 
 

ACTTEST Students put on messages related to test  

Learning  
Behavior 
 

Other Learning 
Activity 

ACTOTH Students put on messages related to other 
learning activity 

Other 
Behavior 
 

Non-Learning 
Activity 

OTHACT Students put on messages related to 
non-learning activity 

 

 

2.2.2.1 Homework Related Activity 

The code that was used for homework related activity is ACTHW. A message 
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was assigned this code if the student asks or answers homework related question. 

Figure 2.4 provides examples of homework related activity. The examples include 

message content, the post titles or reply titles and the posting time. Different types of 

messages are listed. For instance, the first example is a message of a student 

submitting his/her solution for a homework problem and asking for help. The second 

example is an answer to a homework problem that a student has submitted. The third is 

from a student who is asking for help without showing any work. 

1) I used the equation Vf^2=Vi^2+2Ax(Xf-Xi). I plugged in 1/4 h max for 

Xf and solved for Vf and I keep getting the wrong answer. Why doesn't this 

work?  

(Post Title: homework 6.2 Submitted on Mon Sep 16 12:48:23 2002) 

 

2) don't even worry about w2. The way that you are finding the angle gives 

you a negative angle, but just take the opposite of it (it ought to come 

out as positive). Just use the y equation.  

T1=w1/sin of the angle you found. 

This is your answer  

(Reply #33 Submitted on Tue Oct 8 00:30:57 2002)  

 

3) Can someone plz help me with this one. I would greatly appreciate it. 

Thanks  

(Post Title: Hw 20-1 Submitted on Mon Dec 1 14:58:58 2003) 

 
Figure 2.4 Examples of Messages Categorized as Homework Related Activity 

(ACTHW) 
 

2.2.2.2 Lecture Related Activity 

    The code that was used for lecture related activity is ACTLECT. A message was 

 



 29

assigned that code if the student asks or answers any lecture or pre-lecture quiz related 

question. Figure 2.5 provides examples of this activity. In the first example in this case, 

the student is asking about a lecture related assignment. In the second message, a 

student answers a question that was started in lecture but never finished. The professor 

provided bonus credit for the person who posts the correct answer first. The third is 

from a student trying to get information about the class he/she missed. 

 
1) is there a prelecture for tomorrow?  

(Post Title: friday prelecture??  Submitted on Thu Nov 20 15:10:39 2003)

 

2) Eb = mbgh2 

EB = mBgh1 

E'B = mBgh3 

EB-E'B = mBg(h1-h3) = Delta EB 

Eb + Delta EB = mbgh2 + MBg(h1-h3)  

(Post Title: Class Problem  Submitted on Mon Nov 17 10:24:22 2003) 

 

3) wasn't feeling well this morning, so I unfortunately missed today's 

material in class. Did Dr. Mzoughi get through all of the ………. 

I'd really appreciate hearing anything else I missed today, thanks so 

much.  

( Post Title: Material for the test  Submitted on Mon Sep 22 22:59:33 

2003) 

 
Figure 2.5 Examples of Messages Categorized as Lecture Related Activity 

(ACTLECT) 
 
 

2.2.2.3 Test Related Activity 

    The code that was used for Test related activity is ACTTEST. A message was 

assigned that code if the student asks or answers any online quiz, test preparation, or 
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test related question. Figure 2.6 provides examples of this activity. Message 1 and 2 in 

this case ask about online quizzes. Some of the test related messages include 

discussions of questions from prior tests 

 
1) Professor I had to do this problem 5 times. Every time i set it up 

for ax i would add the forces in the x direction and divide by the mass. 

the only time the i got it right, ax was the same as its reciprocal. 

Fx = -35N + 23N = 12a ax= -1 

ax =12/(-35+23) or ax =(-35+23)/12 ???? 

Fy = 30N =12a ay = 2.5 

magnitude of a = (-1^2 + 2.5^2)^(1/2) = 2.69 

Was I suppose to divide the forces in x by mass, or mass by the forces 

in x?  

(Post Title: quiz 6-1 Submitted on Thu Oct 10 15:12:51 2002) 

 

2) Does anyone know if question 2 from the practice quiz 3 is on the real 

quiz.If so, how do you do it?  

(Post Title: Quiz Today!  Submitted on Wed Sep 3 16:25:31 2003) 

 

3) when are we gonna get the grades on test 2?  

(Post Title: test 2 grades Submitted on Mon Oct 20 15:43:27 2003) 

 
Figure 2.6 Examples of Messages Categorized as Test Related Activity (ACTTEST) 

 
 

2.2.2.4 Other Learning Activity 

    The code that was used for other learning related activity is ACTOTH. A message 

was assigned that code if the student asks or answers any question that can be 

construed as a learning activity but cannot be listed as any of the activities listed above. 

Figure 2.7 provides examples of this activity. 
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1) Where can we find the link to complete the tutorial? On the calendar 

it is listed as due Monday 9/9 by 8am 

(Post Title: Motion Diagram Tutorial Submitted on Sat Sep 7 15:37:41 2002) 

 

2) Dr. M dont forget to bring the eggs Monday!! I want to see the demo!!  

(Post Title: E-G-G-S!!!!!! Submitted on Sun Nov 16 11:46:43 2003) 
 
Figure 2.7 Examples of Messages Categorized as Other Learning Activity  

(ACTOTH) 
 
 

2.2.2.5 Other Activity 

    The code that was used for other learning related activity is OTHACT. A message 

was assigned that code if the student asks or answers any question that can be 

construed as a non-learning activity. These mainly include social messages. Figure 2.8 

provides examples of this activity. 
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1) I was trying to make it really hard. I guess that is what happened 

when you are doing homework sick  

(Reply #2 Submitted on Mon Sep 16 21:02:52 2002) 

 

2) I have had enough of this for tonight fellow physicians. So I hope 

im not the only one who got just over half of them done and lets hope 

Dr. M will forgive us somehow :)  

(Post Title: GOOD LUCK TO ALL Submitted on Mon Nov 10 21:59:02 2003) 

 

3) I'm with ya buddy!  

(Reply #2 Submitted on Mon Nov 10 22:00:39 2003) 

 

4) Yes, thank you for making the material challenging because it required 

me to learn the material. Thanks again and I hope you have a Happy Holiday 

(Reply #1  Submitted on Tue Dec 16 12:37:11 2003) 

 
Figure 2.8 Examples of Messages Categorized as Other Activity (OTHACT) 

 

 

2.2.3 Website Logs 

Whenever the students logged into the PERC utilities at the course website, a 

record of their interaction was kept. Figure 2.9 shows an example of the information 

recorded after all identifying information was replaced by pseudonyms. These records 

were use to compute the number of message viewings for each of the students. 

Microsoft Access was used to sort the data and provide a separate log record for each 

of the students. The obtained individual log records were used in case studies to 

analyze particular student activity. 
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2213-02 Tue Jan  7 09:32:25 2003 sp03name75  SecureView 

2213-02 Tue Jan  7 09:35:03 2003 sp03name75  messageBoard- 

2213-02 Tue Jan  7 09:35:07 2003 sp03name75 

 messageBoardmessage-1.post-1 

2213-02 Tue Jan  7 09:53:21 2003 sp03name232 SecureView 

2213-02 Tue Jan  7 09:54:14 2003 sp03name224 SecureView 

2213-02 Tue Jan  7 09:54:56 2003 sp03name224 messageBoard-Get Message 

List 

2213-02 Tue Jan  7 09:55:07 2003 sp03name224

 messageBoardmessage-1.post-1 

2213-02 Tue Jan  7 09:56:11 2003 sp03name232 SecureView 

2213-02 Tue Jan  7 09:56:20 2003 sp03name232 SecureView 

2213-02 Tue Jan  7 09:56:27 2003 sp03name232 SecureView 

2213-02 Tue Jan  7 09:56:45 2003 sp03name232 SecureView 

2213-02 Tue Jan  7 09:57:31 2003 sp03name232 messageBoard- 

2213-02 Tue Jan  7 10:01:58 2003 sp03name102 messageBoard-Get Message 

List 

2213-02 Tue Jan  7 10:02:04 2003 sp03name102 

messageBoardmessage-1.post-1 

 
 

Figure 2.9 An Examples of the Online Message Board Log Record 

 



 

 

 

CHAPTER III 

RESULTS 
 

The instructor conducted informal end of semester surveys of his students. 

Among the questions asked were questions about the OMB. The surveys were not part 

of this study. However, the survey findings were: all respondents claimed to check the 

online message board regularly; 93% of them claimed that the message board helped 

their learning; 30% claimed that they rarely post any message; 38% claimed that they 

occasionally post messages; 84% preferred the message board to remain anonymous 

with 40% stressing that their contribution would diminish if it were anonymous; 53% 

of the respondents wanted the instructor to participate more often in the online 

message board.  

 

3.1 Message Board Activities Analysis 

The online message board activity for this study consists of 1,404 threads from 

three semesters, making for a total of 6,289 messages. Six hundred and twenty-three 

messages were posted by the Instructor. Only messages posted by students who have 

completed homework assignments, all tests, and have received a final overall grade in 
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the course were included in the analysis. 

 

3.1.1 Instructor Activity 

Analysis of the 623 messages posted by the instructor show that 82% of them 

were learning activities. Most of these were answers to student questions about 

homework or tests or providing a short explanation of some of the material in the 

course. Some of the messages posted by the Instructor are announcements about due 

dates and classroom activities. The rest of the messages are postings of a social nature. 

In summary, the online message board has provided the instructor with an additional 

avenue for communicating and providing assistance to students.  

 

3.1.2 Student Activity 

After categorizing all messages according to the codes described in Chapter 2, 

the number of messages in each category for each of the students was decided. Table 

3.1 shows a summary of the results obtained. Upon further analysis we have identified 

that five students have never contributed to the message board. We also have found 

that the posting data for three of the students was very different from the rest of the 

students. The access data for two of the students is also quite different from the rest. 

Statistical analysis showed that data from these ten “outliers” was affecting the results. 

We decided then to remove them from the bulk of the analysis and to investigate their 
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activity separately as special cases.  

 

Table 3.1 Summary of the number of messages posted by students for each of the 
activity categories*1 
 

Activity Code Min Max Sum Mean 
Std. 

Deviation 
Related to HW ACTHW 0 425 3696 13.59 33.46 

Related to Lecture* ACTLECT 0 5 34 0.13 0.52 

Related to Tests* ACTTEST 0 5 47 0.17 0.59 

Other Learning 

Activity* 

ACTOTH 0 2 8 0.03 0.19 

 

 

Posting 

Messages 

 

Non-Learning Activity OTHACT 0 91 1631 6.00 8.10 

Posting  messages 
on the message board 

POSTING 0 517 5438 20.00 43.26 

Viewing messages 
without posting VIEWING 0 3254 158541 582.87 546.23 

Total posting + viewing ACCESS 0 3361 163979 602.864 573.27 

 

As shown in Table 3.1, the average number of postings per student was 20.00 

which is much smaller than the average number of times a student viewed the content 

of a thread (582.87.) About a fifth of the students (19.48%) never posted a message. 

Moreover, most of the postings are homework related (average 13.59) and surprisingly 

the second largest number of postings is for non-learning activities (average 6.00.). 

                                                        
1 Because there are so few students engaged in these activities, we will not analyze them further. 
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Messages related to homework activity make 68% of the postings with 30% of the 

postings focusing on Non-Learning Activities (activity?)**. It is worth noting that in 

some cases the OTHACT postings were used to discuss plans for future courses and 

future use of OMBs. Some postings also suggest that students used the OMB to 

coordinate face-to-face study sessions in preparation of major tests. 

 

3.1.2.1 Correlation Between Student’s Performance and Their Message Board Activity 

Table 3.2 provided the mean of the number of message board activities for each 

course grade earned. Considering that the average number of threads per semester is 

468, the data shows that students checked the message board regularly. Interestingly, 

the mean for each of the activities listed peaks for B earners. They are the ones who 

post more messages and view more messages. Students who earned a D viewed many 

threads (mean of 518), but did not post many (mean of 4) The table also shows that 

students who have failed the course did not contribute much to the message board 

activity. It must be noted however, that engineering students (77% of the students) are 

required to repeat the course if their grade is below a C. 
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Table 3.2 Mean number of activities by grade in class  

 

Activity A 
(N=58) 

B 
(N=67) 

C 
(N=65) 

D 
(N=37) 

F 
(N=35) 

Average 

VIEWING 374 595 498 518 102 432 

POSTING 9 15 8 4 1 7 

ACTHW 9 17 9 12 3 11 

OTHACT 5 8 5 5 1 5 

 

Table 3.3 shows distribution in grades for each of the main message board 

activities. A distinction was made between the ones who never post messages (Viewer) 

and the ones who post messages (Poster). Item “All” represents all participating 

students including the 10 special case students that were not included in previous 

analysis. Again, the data shows that B earners tend to post more messages. 

Interestingly, students who earned an A or F make more then half of the population of 

whose only message board activity is viewing. Students who failed the course 

constituted only 9% of the posters. 

 

Table 3.3 Grade distributions of student types 
 

     All (n=272) Viewer (n=48) Poster (n=219) 

A 22% 27% 21% 

B 26% 6% 30% 

C 24% 22% 26% 

D 14% 18% 14% 

F 14% 27% 9% 
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Table 3.4 shows the results of one-way ANOVA test [41] on the difference 

among OMB activity for the 5 different grades earned in the course. The results show 

that the differences are statistically significant at an Alpha level of .05 for all four 

activities. Viewing is the least significant activity among all four.  Further study 

shows that most of these differences are statistically significant only between B and F 

students. 

 

Table 3.4 One-way ANOVA test comparing the various OMB activities for students 
with grade from F to A 
 
  Sum of Square df Mean Square F Sig. 

VIEWING 
 

Between Groups 
Within Groups 

2177750 
5.8E+07 

4 
257 

544437.484 
225510.239 

2.414 .049* 

POSTING 
 

Between Groups 
Within Groups 

12516.25 
129203.5 

4 
257 

3129.062 
502.737 

6.224 .000* 

ACTHW 
 

Between Groups 
Within Groups 

5634.590 
67765.11 

4 
257 

1408.647 
263.677 

5.342 .000* 

OTHACT 
 

Between Groups 
Within Groups 

1219.035 
14739.06 

4 
257 

304.759 
57.350 

5.314 .000* 

 

The results of a Correlation analysis between online message board activities 

and course grades are shown in table 3.5. As done earlier, the 10 students whose data 

was very different from the rest were not included in the analysis.  
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Table 3.5 Bivariate Correlational Analysis of OMB activities and grades earned in the 

course. Overall Grade is the overall numerical grade for the course. 
 

Activity Overall Grade Homework Grade 

VIEWING 0.102 0.129(*) 

POSTING 0.208(**) 0.264(**) 

ACTHW 0.180(*) 0.247(**) 

OTHACT 0.215(**) 0.236(**) 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

 

This table shows that there is a significant correlation between any online 

message board activity and the homework grade. The correlation is however stronger 

for postings. The correlation between the overall course grade and the message board 

activity is not significant for viewing. It is interesting to note that non-learning activity 

(OTHACT) provides the strongest correlation with the overall grade. However, the 

correlation coefficient (0.102) is not very different from the correlation coefficient for 

the Posting activity. Since student background can play a significant role in the grade 

he/she receives in a particular course, the results of Table 3.5 are not sufficient for 

determining whether the message board related activity could have affected their 

course grades. Since ACT composite (ACTC) scores are considered strong predictors 

of student performance, we calculated a partial Correlationals with ACT composite 

score as a control variable. The results are shown in Table 3.6. ACT composite score 
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used since preliminary did not show a significant difference between the effects of 

ACT math and ACT composite on the data. 

Compared with results in Table 3.5 which were analyzed without controlling 

factor, the correlation coefficients shown in Table 3.6 are higher. The only noticeable 

change other than the increase in the correlation coefficients values, are the fact that 

highest correlation for both the homework grade and the overall grade is now with the 

posting activity. Note that Activity related to homework (ACTHW) and non-learning 

activity (OTHACT) is subsets of postings.  

 

Table 3.6 Partial Correlation Analysis of OMB activity and grades (Controlling for the 
ACT-composite score) 

 

Activity Overall Grade Homework Grade 

VIEWING 0.123(*) 0.140(*) 

POSTING 0.247(**) 0.280(**) 

ACTHW 0.222(**) 0.265(**) 

OTHACT 0.240(**) 0.245(**) 

** Correlation is significant at the .01 level (2-tailed) 
* Correlation is significant at the .05 level (2-tailed) 

 

 

3.1.2.2 Gender Comparison 

Since only 22.2% of the students are females one would wonder if their 
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interaction with the online message board is different from that of their male 

counterparts. Results of an independent T-Test [42] comparing the genders for each of 

the factors investigated in this study are shown in Table 3.7. The results show that 

there is a statistically significant difference between two genders with an Alpha level 

of 0.5 only in the Non-learning Activity. In that case the mean number of activities for 

Females is 7.3 and for Males is 4.4, the T value is 2.580. 

 

Table 3.7 Independent T-Test comparison of the OMB activity for both genders. 
 

 Gender Mean Std. 
Deviation 

t Sig. 

VIEWING 
 

M 
F 

545.2 
606.7 

481.0 
477.3 

0.877 
 

0.381 
 

POSTING 
 

M 
F 

14.6 
21.2 

22.1 
26.5 

1.932 
 

0.054 
 

ACTHW 
 

M 
F 

9.9 
13.1 

16.5 
17.6 

1.313 
 

0.190 
 

OTHACT 
 

M 
F 

4.4 
7.3 

7.1 
9.6 

2.580 
 

0.010* 
 

OVERALL 
 

M 
F 

72.3 
74.4 

21.0 
23.5 

0.669 
 

0.504 
 

HOMEWORK 
 

M 
F 

81.6 
85.4 

25.5 
23.8 

1.045 
 

0.297 
 

 

3.1.3 Semester Comparison 

The results listed previously include data from all three semesters. One might 

wonder if there is change in the way students use the online message board during this 

period. Table 3.8 provides the mean number of messages for each of the investigated 
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activities. The data shows that there are slight differences. At Mississippi State 

University, spring semester is considered as the “on” semester for that course. 

Adequately prepared students take the course during their second semester at the 

university.  

 

Table 3.8 Mean number of OMB activity per student for each semester 
 

SEMESTER      VIEWING  POSTINGS  ACTHW  OTHACT  OVERALL  HOMEWORK  ACTC 

FL02 (Fall 2002) 573     18 13 5 73 85 24 

SP03 (Sprin2003) 583 20 14 6 75 85 26 

FL03 (Fall 2003) 532 12 7 5 71 78 25 

 

Table 3.9 shows the results of one-way ANOVA test on the data. The results 

show that the difference are significant at an Alpha level of .05 for the number of 

homework related postings (ACTHW) and ACT composite score. 
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Table 3.9 One-way ANOVA Test comparing the various OMB activities for all three 
semesters 

 
  Sum of Square df Mean Square F Sig. 

VIEWING 
 

Between Groups 
Within Groups 

131766.07 
60002115 

2 
259 

65883.034 
231668.399 

.284 .753 

POSTING 
 

Between Groups 
Within Groups 

3212.978 
138506.80 

2 
259 

1606.489 
534.775 

3.004 .051 

ACTHW 
 

Between Groups 
Within Groups 

2786.578 
70613.117 

2 
259 

1393.289 
272.683 

5.110 .007* 

OTHACT 
 

Between Groups 
Within Groups 

144.541 
15813.551 

2 
259 

72.270 
61.056 

1.184 .308 

OVERALL 
 

Between Groups 
Within Groups 

566.171 
120684.28 

2 
259 

283.086 
465.962 

.608 .545 

HOMEWORK 
 

Between Groups 
Within Groups 

3273.515 
161560.34 

2 
259 

1636.758 
623.785 

2.624 .074 

ACTC Between Groups 
Within Groups 

282.070 
9675.548 

2 
259 

141.035 
37.357 

3.775 .024* 

 

A post-hoc analysis showed there is a statistically significant difference 

between Fall 2002 and Fall 2003 and Spring 2003 and Fall 2003 in the number of 

message related to homework (ACTHW). Finally, there is a statistically significant 

difference between Fall 2002 and Spring 2003 in the ACT composite scores (ACTC).  

 

3.2 Special Cases 

Students were only encouraged to use the message board with this class; they 

were not required to do so. During the three semesters of the study, five never visited 

the message board. Consequently, they were not included in the analysis that was 
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provided earlier in the text. Information about these students and the grade they have 

earned for the class is shown in Table 3.10. Four of five of the students failed the 

course and half were male. 

 

Table 3.10 Grade and gender information for students who never visited the OMB* 
 

User  Grade Gender 

Jerry F M 

Rose F F 

Christine F F 

Peter F M 

Tom B M 

    

On the other side of the spectrum, there are students who used the message 

board extensively. Their activity level was so much higher than the rest that we had to 

treat them separately. Table 3.11 shows the students who have posted the most 

messages in the message board. Table 3.12 shows the students who have accessed the 

message board the most often.  

 
 
 

 

                                                        
* Pseudonyms are used throughout the section 
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Table 3.11 Grade, Gender, and Number of Postings for the top three message posters* 
 

User Number of Postings Grade Gender 

Sarah 517 C F 

Linda 299 B F 

Lily 187 C F 

 

Table 3.12 Grade, Gender, and number of accesses for the top three OMB visitors* 
 

User  Number of Accesses Grade Gender 

John 3361 D M 

Camilla 3036 B F 

Sarah 2814 C F 

 

Interestingly, none of these very active students earned an A in this course. 

Sarah is the only one who earned the distinction of being both a top posting students 

and a top viewer of the message board. She accessed the message board 2814 times 

and posted 517 messages. Sarah’s data was removed from the statistical analysis 

because of her posting activity and not because of her viewing activity. Even though 

high, initial statistical analysis showed that her viewing activity cannot be considered 

an outlier.  Another interesting fact about top posters is that they are all female. 

By checking the detailed log of the activities of these students we found that 

these students spent more time on the message board when working on homework. 

They alternate between doing homework and using the message board. Records show 
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that these students liked to often ask homework related questions and sometimes post 

help to others while working on the homework problems. For instance, Sarah, who is 

both a top viewer and a top poster, always visits the message board while doing her 

homework and seldom logs on the message board for other purposes. Moreover, most 

of her activities on the message board were questions she asks about homework 

problems.  

Table 3.13 provides further insight on the activity of these students. For 

comparison, similar data were added from three randomly selected students whose 

message board activity level is average. In addition to message board (OMB) related 

activities, we added a count of the number of times these students have submitted 

homework questions for grading. Note that since they allowed an unlimited number of 

attempts on homework problems, the homework activity count can be large. We have 

also added a count of the daily and weekly frequency with which these students check 

the message board. 

 

 

 

 

 

 



 48
Table 3.13 Detailed analysis of OMB activity for the top users as well as three users 

“Typical Users” * 
 

 OMB 
Access 

Homework
Activity 

OMB 
Posting 

Grade Weekly 
Access 

Daily 
Access 

Case:       

John  
(Fall 02) 

3361 4756 107 D 5-6 3-4 

Sarah  
(Fall 02) 

2814 2071 517 C 3-4 2-3 

Lily  
(Fall 02) 

1349 720 187 C 3-4 2-3 

Camilla  
(Fall 03) 

3036 1826 106 B 4-5 3-4 

Linda  
(Fall 02) 

2604 1098 299 B 4-5 2-3 

Typical:       
Cathy  
(Fall 03) 

1886 2921 19 C 2-3 3-4 

Matt  
(Spring 03) 

326 1228 20 A 2-3 1-2 

Paul  
(Fall 02) 

531 1123 18 C 3-4 1-2 

 

 

The data suggests that the five special case students visited the message board 

frequently both in a weekly basis and daily basis. The data also suggests that the 

special case students contribute to the message board activity more than to the activity 

of other course component. For example, their OMB access number is larger then the 

homework access number, which is opposite to what we observe for the randomly 

selected students. It is also interesting to note the data for Matt a student who earned 
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an A grade in this course. Matt has the lowest accessing and posting number among the 

students listed in this Table. In further analysis and as it can be inferred from Tables 

3.2 and 3.3, his activity level is typical of students who have earned an A.  
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CHAPTER IV 

DISCUSSION AND CONCLUSION

 

This research has investigated the use of an online message board (OMB) in an 

introductory calculus-based physics course. Students’ information and course 

background from three semesters have been included. The first analysis focused on 

message board activities. The instructor OMB activities were small compared to the 

overall activities. This suggests that the instructor was successful at getting the 

students to use the OMB for mainly peer-to-peer interaction. Students have mainly 

used the message board to collaborate on homework problems (ACTHW), 66% of the 

postings, and to socialize (OTHACT), 32% of the postings. Since homework was 

completed online for this class, the level of homework related activity is not surprising. 

The relatively high level of OTHACT suggests that students might have adopted the 

class OMB as a collaboration and communication tool. The data also shows that the 

posting activity is much smaller than the viewing activity and that a fifth of the 

students never post messages. Still, most of the non-posters tend to view the OMB 

messages. This suggests that the OMB provides a medium of active participation into 
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classroom activity, even when that activity is limited to viewing posted messages. 

This activity can be compared to the activity of students who pay attention to other 

student activities during face-to-face classroom discussions. An interesting follow up 

to this study would be to compare face-to-face to OMB activity.  

Meanwhile correlational analysis suggests a statistically significant correlation 

between the students’ message posting numbers and their overall course and 

homework grades. The correlation coefficients are not very high, ranging from 0.123 

to 0.28. A stronger correlation with the homework grade might suggest that students 

are just using the OMB to share answers. Lower positive and statistically significant 

values can lead us to conclude that collaborative learning is occurring instead. This is 

further supported by the fact that the correlation coefficients with the homework grade 

are not very different from the correlation coefficient with the overall grade. The fact 

that the Posting activity results in a larger correlation coefficient than the rest might 

suggest that posting might results in higher level learning. However, further analysis is 

needed to substantiate the claim. It is especially worth investigating whether the 

posting activity results in a higher level of active engagement. Analysis of the activity 

of the various grade holders suggests different activity for different student levels. The 

fact that the only statistically significant difference was identified between B holders 

and F holders only suggests the need for further study. Two questions arise: would a 

larger student sample result in more statistically significant differences among the 
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different grade holders? Did the activity of B students help them get to the B grade 

or was the result just coincidental? In summary, even though there is suggestion in the 

data that students might have benefited from using the OMB, further analysis is 

needed before establishing whether causality between the OMB activity and classroom 

performance exists.  

Analysis of the OMB activity data for gender differences shows that there are 

no major differences. The only statistically significant difference is on the OTHACT. 

However, most of the students removed from the analysis were females. The top three 

posters are female and two of the top three viewers are females. This means that 

further data is needed before we can establish if there is any difference between the 

genders in OMB activity. Most importantly, for a course like the one used for the study 

and where females are a minority, it would be interesting to compare female activity in 

regular face-to-face discussion to female activity on the OMB.   

Analysis of the OMB activity across semesters suggests a difference in 

ACTHW. However, since enrollment and schedule for the Spring 2003 semester were 

quite different from those of the other semesters no inferences can be made from the 

differences in OMB activity. More data is needed to check for semester variability. 

Analysis of the activity of the ten students that were omitted from the statistical 

analysis shows that students for the most part understood OMB activity as an integral 

component of the course. Students who did not participate in OMB activities are for 
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the most part students who did not participate in other class activities. The fact that 

none of the top posters and top viewers has earned an A in the course is in agreement 

with the grade correlation data discussed earlier. Further analysis is needed to 

determine whether the OMB use have affected the grade that the students have earned 

in the course. Analysis also suggests that top users have integrated the use of the OMB 

into their daily activities. They check it for messages several times a day during most 

school days. Except for John, the only male users among these top users, use of the 

message board for most of these students is greater then the use of other online course 

activities. John is the only one among these top users who has not earned a passing 

grade in the course. The data suggests that this use pattern is unique to these top users. 

Further analysis is needed before we can draw any conclusion.  

In summary, the results suggest that students taking this introductory 

calculus-based physics class have benefited from using the online message board. Both 

homework related message board activities and non-learning message board activities 

were found to be correlated significantly to the grades the students earned in the course. 

The data did not show a discernable difference in use by female and male students and 

between uses in different semesters. Additional study is needed to investigate whether 

the OMB contributes to significant improvements in student performance in the 

course. 
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