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ABSTRACT 

Developers of distaoce education course materials recognize the possibilities that 

exist within the fhmework of emergîng computer and commULZications technologies and 

how they might be applied to fuhire distance education courses. This project monitored 

the development of an existing graduate level education course into a distance education 

course intepting the technologies of the World Wide Web and asynchronous computer 

conferencing through the use of a listserv. An analysis of the course was conducted and 

based on four separate evaluation toois: a set of three online questionnaires, a reflective 

journal kept by the author, an interview with the instructor of the course, and an analysis 

of both the students' and instnictor's postings to the listserv. 

The results of this project indicated that the students found the course to be 

satisfactory and that the technologies used were adequate for the transmission of course 

content and viewpoints in spite of some initiai technical dificulties. Problems occurred 

with student visuaiization of some of the posed problems and subsequent solutions since 

descriptions were solely text based. Students also had difficulty in sending artachments 

with e-mails. It was noted that, despite the students' feeling that access to the instructor 

was adequate and that the response t h e  to ail messages was prompt, there still existed a 

feeling of isolation. Students missed the face-to-face interactions and sense of 

collegiality that occurs in the traditional classroom settuig. 



ACKNOrnEDGMENTS 

1 would like to take this opportunity to thank the many people who helped me as  1 

pumied this degree and indulged in les-g. 

I would like to thank Dr. David Reid for his guidance, patience and Uisightfid 

comments as 1 waded through this project and report. His enthusiasm and excitement for 

teaching and leaming has been an inspiration to me. 

1 would like to thank Dr. George Haché for his t h e  in reading the of this 

report and for offering some of the most dificuit critiques of m y  work. 

1 would especially like to thank my wife Roxanne for her tireless support in 

reaching this goal. 

iii 



TABLE OF CONTENTS 

.............................................. LISTOFTABLES vii 

... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  LIST OF ABBREVIATIONS USED vili 

CHAPTER 1 
......................... OWRWEW OF PROJECT REPORT 1 
......................... Project Background and Rationale 1 

........................................... Definitions 2 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Project Activities 4 

CHAPTER 2 
EFFECTIW DISTANCE EDUCATION AND THE ROLE OF 
TECHNOLOGY ........................................... 9 

Introduction .......................................... 9 
Leaming ............................................. 9 

................................... Student Motivation 14 
.............................. Attribution Theory 14 
............................. SeIf-efficacy Theory 15 

Transfonning the Distance Education Leaming Environment . . 17 
Emerging Technologies in Distance Educahon . . . . . . . . . . . . . .  18 

Effectiveness of Technology Use in Distance Education 2 1 
........................................... Summary 24 

CHAfTER 3 
AN OVERVIEW OF TEE RESEARCH MODEL . . . . . . . . . . . . . . .  27 

....................................... Questionnaires 18 
......................... Listserv and E-Mafi Evaluation - 3 1  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lnstructor's Comments - 3 2  
.................................... Ref l ec t i ve Jod  32 

CEIAPTER 4 
q q  ...................... RESULTS OF THE FOUR DATA SETS J J  

................................ Questio~aire Results - 3 3  
Initiai (Prome) Questionnaire .................... - 3 3  

Student Background ...................... - 3 4  



Technical Issues ......................... -35 
Midterm Questionnaire ......................... - 3 7  

Overali Impressions ...................... - 3 7  
...................... Technical Difficulties 39 

W e b  Design ............................. 40 
Course Cornponents ...................... - 4 0  

Final Questionnaire Redts ...................... -43  
Overall Impression . . . . . . . . . . . . . . . . . . . . . . .  - 4 3  
Technical Pmblems . . . . . . . . . . . . . . . . . . . . . .  - 4 4  
Course Components . . . . . . . . . . . . . . . . . . . . . . .  43 

....................... Course Evaluation - 4 5  
Listserv and E-Mail Correspondence ..................... - 4 5  
Instnrctor's Comments ................................ - 4 7  

Course Development ........................... - 4 7  
Technicalissues ................................ 48 
Vidization ................................. -50 
Timing ....................................... 51 

.................................. Teaching style 52 
Assignments ................................... 51 

Project Experiences: A Cntical, Reflective Journal ......... -55 - - . . . . . . . . . . . -  Initial Planning of the Project : Aprii 1996 33  

.................... CADE Conference : May, 1996 56 
. . . . . . . . . . . . .  6634 Course Development : May, 1996 58 
. . . . . . .  Peer Evaluation of the Web Site : October 1996 59 

.............. . Pre-course Logistics : November 1996 60 
Weekl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61 
Week2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62 
Week3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63 
Week4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 
Week5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 
Week 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 6 6  
Week7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  67 
Week8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  68 
Week9 ....................................... 69 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Week10 69 

CHAPTER 5 
DISCUSSION OF QUESTIONNAIRE AND LISTSERV 
RESULTS ................................................ 72 

...................... Discussion of Questionnaire Results 72 
Student Profile ................................ -73 



Distance Education Background ................... 73 
Student Skill Set ............................... -74  
Connectivity Questions .......................... 75 
Student Satisfaction ............................. 76 
WebDesign ................................... 76 
Visual Contact ................................. 77 
Visualization Problems .......................... 78 

............................. Course Components 79 
CourseEvaiuation .............................. 81 

Listserv Discussion ................................... 82 
E-mail Conespondence .......................... 82 
Teaching Format .............................. - 8 3  
Size of Contribution ............................. 83 
Student Time Investment ........................ -87 
ClassSke ..................................... 88 

Summary ........................................... 89 

CHAPTER 6 
RECOMlMENDATIONS AND CONCLUSION ................. 90 

Recommendations .................................... 90 
Conclusion ......................................... 101 

APPENDIX A 
Course description sent to all potential graduate students ........... 108 

APPENDIX B 
Copy of online questionnaires ................................. 110 

APPENDIX C 
........ Copy of Ietter of permissionsent to each registered student. 127 

APPENDIX D 
Copy of student data in tabuiar format .......................... 129 



LIST OF TABLES 

Table 1 . Number of Correspondences for the Tem ..................... - 4 6  

Table 2 . On Line T ime lnvestment Required ........................... 84 

vii 



LIST OF ABBREVIATIONS USED 

CADE - Canadian Association of Distance Education 

CD-ROM - Compact Disk Read Only Memory 

GIF - Graphics Interchange Format 

JPEG - Joint Photographie Experts Group 

WWW- World Wide Web 



CHAPTER 1 

OVERVIEW OF PROJECT REPORT 

Project Background and Rationale 

Memonai University of Newfoundland, Newfoundland and Labrador's only 

university, has in ment  years had to deal Mth h d i n g  cutbacks and increased operating 

costs. A number of different strategies were implemented by the university 

administration to try and cope with this fiscal challenge uiciuding: the offering of early 

retirement packages to faculty and staff, increasing student tuition fees, and the 

irnplementation of a new hiring scheme. The number of courses able to be offered by the 

individual schools decreased as a resuit of the &op in available teaching faculty. 

During this penod one of the two mathematics education faculty members within 

the School of Education retired. Complicating matters M e r ,  the remaining faculty 

member was scheduied to be out of the province and evennially, out of the country during 

the Winter semester of 1997. In an effort to continue to provide at least one course 

offering to graduate students in mathematics education during the Winter semester of 

1 997, the faculty member investigated the possibility of providing a graduate course 

through distance education. The scheduled course, Tenching and Lemning to Solve 

Mathematics Problems, had been taught the previous year by the same faculty member 

and the author was a member of that class. The faculty member decided to offer the 



course in a distance format, making modifications to the delivery but not to the course 

content, 

Recent widespread and inexpensive access to the Intemet for both faculty and 

shidents of many pst  secondary institutions had provided a new means for interacting 

with students over distance (Brooks, 1997; Besser, 1996; Hansen, 1996). However, as 

Besser (1 996) cautioned, not al1 curricular subjects and pedagogicat styles are appropriate 

for these new media He proposed that each new learning situation be andyzed to 

detemiine the type of implementation that will provide the student with the most 

rewarding leaming experience. While it is impossible to pre-determine a student's 

experience in a new educational setting, it was felt by the coune insûuctor that a leamer- 

centered environment and a combination of traditional print media, listserv, e-mail and 

the Worid Wide Web (WWN) might prove to be effective. 

This project report provides an overview of the efforts taken by the faculty 

member and the author through the stages of development, implementation and 

evaluation. By investigating the process followed future courses developed dong similar 

lines might benefit fiom this experience. 

Definitions 

This project paper used terminoiogy specific to some of the emerging media and, 

as such, may not be part of each reader's vocabulary. The following are definitions that 

may make the reading of this paper a clearer exercise. The definitions were taken fiom 
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the Intemet Literacy Consultants glossary of Intemet ternis (1 997) that were available at 

Browser A Client program (software) that is used to look at various kinds of Internet 
resources. 

E-mail (Electronic Mail) - Messages, usually te* sent from one person to another 
via cornputer. E-mail c m  also be sent automatically to a large number of 
addresses (Mailing List). 

Home Page (or Homepage) 
Several meanings. Originally, the web page that a browser is set to use when it 
starts up. The more common meaning refers to the main web page for a 
business, organization, person or simply the main page out of a collection of 
web pages, e.g. "Check out so-and-so's new Home Page." Another sloppier 
use of the t em refers to practically any web page as a "homepage," e.g. "That 
web site has 65 homepages and none of them are interesting." 

HTTP (HyperText Transport Protocol) - The protocol for moving hypertext files 
across the Intemet. Requires a HTTP client program on one end, and an HTTP 
semer program on the other end. HTTP is the most important protocol used in 
the World Wide Web (m. 

Intemet (Upper case 1) The vast collection of inter-connected networks that al1 use the 
TCP/IP protocols and that evolved fiom the ARPA.NET of the late 60's and 
early 70's. 

Listserv The most common kind of maillist. 

Maillist (or Mailing List) A (usually autornated) system that allows people to send 
e-mail to one adciress, whereupon their message is copied and sent to al1 of the 
other subscribers to the maiUist. In this way, people who have many difTerent 
kinds of e-mail access can participate in discussions together. 

Mosaic The first WWW browser that was available for the Macintosh, Widows, and 
UNIX dl with the same interface. Mosaic really started the popularity of the 
Web. The source-code to Mosaic has k e n  licensed by several companies and 
there are several other pieces of software as  good or better than Mosaic, most 
notably, Netscape. 



Netscape 

Network 

Posting 

Semer 

URL 

www 

A WWW Browser and the name of a Company. The Netscape (tm) browser 
was ongùially based on the Mosaic program developed at the National Center 
for Supercornputhg Applications (NCSA). 

Two or more computers connected together so that they can share resources. 
Two or more networks connected together comprise an intemet. 

A single message entered into a network communications system. E.g. A 
single message posted to a newsgroup or message board. 

A cornputer, or a software package, that provides a specific kind of service to 
client software ninning on other computers. The term can refer to a particular 
piece of software, nich as a M server, or to the machine on which the 
software is ninning, e-g. Our mail server is d o m  today, that's why e-mail isn't 
getting out. A single server machine could have several different server 
software packages ninning on it, thus providing many different servers to 
clients on the network. 

(Uniform Resource Locator) - The standard way to give the address of any 
resource on the Intemet that is part of the World Wide Web (WWW). A URL 
looks like this: 

http://www.matisse.net/se~.html 

(World Wide Web) - Two meanings - First, loosely used: the whole 
constellation of resources that can be accessed using Gopher, FTP, HTTP, 
telnet, USENET, WAIS and some other tools. Second, the universe of 
hypertext servers (HTTP servers) which are the servers that d o w  text, 
graphies, sound files, etc. to be mixed together. 

This project reported on the application of a listserv and a WWW site to a 

graduate class in mathematics education offered using distance delivery. This inchdeci, 

in condtation with the course instnictor, the following activities: 

designing and developing a WWW site appropriate for the course, 

providing techaical help with problems as they came up during the COLUX, 
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monitoring the listserv activity of dl participants, 

designing and impiementhg online questionnaires for the gathering of 

student feedback on the course, 

describing and analyzing the course and its development, and 

writing this report 

Designing a WWW site required an informal review of the course as it had existed 

when taught in a face to face rnanner. Initially questions were discussed fkom the point of 

view of a distance education course: 

Would the new format prevent the inclusion of any aspect of the course? 

How might the new format change the marner in which the course is 
approached by the instnictor? 

How would the course evaluaîion be affected by the change in 
methodology ? 

In the end, the instnictor decided that the course objectives need not be changed 

simply because of the change in teaching mode. However, the course evaluation was 

modified slightly to provide more emphasis on the discussion contributions of each 

student. Also, in order to achieve a sense of practical application, students were required 

to develop a problem solving unit for one of the mathematics classes they were currently 

teaching, implement the unit, and then report on the success of the unit. 

AU potential participants were mailed a description (see Appendix A) of the 

course, the format to be used, and what hardware and skills they should have in order to 

be able to fully participate in this course. The list of potential students was obtained fiom 



the School of Graduate Studies and was assumed to include al1 interested registrants for 

the course. 

Four data sets were collected during the project and are described as  follows: 

1, niree questionnaires (see Appendix B), one at the begiming, one in the middle 

and one at the end of the tem, were posted on the WWN in order to record 

student impressions of the course. The three questionnaires were adapted from 

two questionnaires developed and used by Dr. Michael Collins of Mernorial 

University of Newfoundland to gather student impressions on an undergraduate 

course in Biology that was offered using e-rnail and the WWW. 

II. A record of al1 listserv interactions was kept and analyzed for number, frequency 

and size of postings per student and faculty member. Permission to use the data 

contained within both the questiomaires and the listserv was obtained fiom each 

student with the condition that each student remain anonymous (see Appendix C). 

In order to preserve shident anonymity names were ornitted fiom the body of this 

paper. In the questionnaire data set (see Appendix D) student names were 

replaced with letters of the alphabet. 

III. The instructor's views of the course format and its effectiveness was also 

recorded. The faculty member was asked to provide a personal view of the 

various components of the course after the completion of the course. These 

included topics sirnilar to those contained within the questionnaires filled out by 

the students. 
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N. The author kept a personai journal during the design and d e l i v q  phases of the 

course to provide another data set. This journal highlighted the activities involved 

in modifying the course from an on-site to a distance delivery format. It also 

included cornrnents and observations of the course. 

The data sets were designed to help provide some insight into the following 

questions: 

What overdl impression did the students have of the course as delivered? 

What were the studentsr opinions of the delivery format in general? 

Would the students prefer to see other graduate level courses follow the same 

or similar model? 

What are the students' recommendations for fiiture distance delivery courses 

offered in this format? 

What was the instnictor's impression of the development and presentation of 

the course? 

What was the instructor's opinion of the delivery format in generd? 

What are the recommendations of the instnictor for any fiiture courses that 

may be offered following a similar model? 

What are some general principles that may be derived from the course as 

delivered that might make friture development and ùnplementation of courses 

foiiowing a similar model more effective? 

7 



The above questions were reviewed by the instnictor of the course and were 

judged to be appropriate for both the project and to produce data that couid be M e r  

used for course improvement. 



CHAPTER 2 

EFFECTIVE DISTANCE EDUCATION AND ROLE OF TECHNOLOGY 

Introduction 

The evolution of distance education h m  the origiaal print-based correspondence 

courseware to the multimedia mode1 may be at lest partially attnbuted to developments 

in the electronics, communications and computing industries. This past decade has seen 

developments in the areas of digital and video compression. an increase in personal 

computer use, as well as the wideqxead use of the WWW and the Internet. According to 

Bailey ( 1994) and Hansen ( 1 W6), these developments provideci new areas of 

investigation for the distance educator and developer of distance education rnaterials. 

Effectively applying these technologies requires re-visiting basic educational pedagogies. 

including the concepts of leaming, motivation and leaming environment theones and 

issues. 

Learning 

Piaget (1954) has suggested that learning is not a smooth and continuou process 

but rather occun sporadically in response to new idonnation. When a person is 

conhnted with new information this information is either assimilated into an existing 

mental structure or the structure shifts to form a new accommodaiing structure. Until the 

information is incorporateci into the cognitive structure the person exists in a mental state 
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of flux. As the process of incorporation proceeds through either assimilation or 

accommodation the state of disequilibrium shifts towards equilibrium. 

According to the Piagetian view of cognitive development, it is necessary for the 

learner to be mentally active in his or her environment in order to acquire new knowledge 

and to ascribe meaning to this new knowledge. The mind must organize the perceived 

reality and act upon it. Accordingly, the learner is not an empty vesse1 to be filled with 

facts and figures but must actively participate and integrate the environmental stimuli 

provided. How the knowledge has been presented or used and what existing mental 

structures are currently in place will influence the learner's mental conception of the 

knowledge. 

Wittrock and Alesandrini (1 990) proposed that the synthesis of new knowledge is 

directly dependent on the ability of the student to generate relationships between parts of 

the knowledge base. These connections may be internai, between various parts of the 

new knowledge, or extemal, between parts of the new knowledge and existing 

knowledge. 

Wittrock's (1 989) investigations have suggested that this ability to generate 

connections between topics appears to be a characteristic separating good and poor 

learners. A number of other studies (Seifert, 1994; Bean, Searles, Singer and Cowen, 

1990; Wittrock and Alesandrini, 1990; Peters and Levin, 1986; Mdone and Dekkers, 

1984) have suggested that a lack of leaming strategies may also be a signifïcant 

characteristic of students with leaming difficulties. Leaming strategies that may be used 

10 



to help cultivate the generation of internai and extemal connections ïnciude: summarizing 

the material; making analogies to topics already cognitively digesteci; creating a concept 

map to viniaily and physically represent the connections within and without the topic; 

using mnemonic strategies. 

The cognitive theories of Piaget are echoed in the instructional theories of Bruner 

(1960). Bruner subscribed to Piaget's learning theory that leaming is an active process in 

which learners constnict new ideas based on current howledge. The leamer selects and 

transforms information, constructs hypotheses, and makes decisions, relying on a 

cognitive structure to do so. Cognitive structures provide meaning and organi7;ition to 

experiences and allow the individual to explore beyond the scope of the given 

information, 

Accordingly, Bruner (1 966) suggested that h c t o s  should approach teaching 

fion a discovery point of view. Leamers shodd be encouraged to try and develop their 

own principles. An active dialogue shouid be maintained between the student and the 

instnictor to check the student's level of understanding, to correct any misconceptions 

that may occur, and to continue to present the studerit with new learning activities (Eaton. 

Anderson and Smith, 1984). Cuniculum should be organized such that new L e h g  

activities reinforce concepts already discussed and discovered 

Bniner (1966) suggested that course developers and teaches should be aware of 

the following four points when designing instructional activities: 

students' predisposition towards leaming. 
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the ways in which a body of knowledge can be structured so that it can be 

most readily grasped by the leamer. 

the most effective sequences in which to present material. 

the nature and pacing of rewards and punishments. 

For the developer of disbnce education materials, investigating these four points may 

influence how the course is presentd what types of media rnight be most effective. and 

even wheîher or not a course will be easily and effectively presented in a distance 

education format. 

Ausubel (1963) suggested that leaming may be enhanced through an active 

environment which emphasizes the use of queshoning techniques before. during and after 

the instructional activity. This is echoed in the work of Seifert (1994) who qgested that 

a student's understanding and r d  of information is enhancecl through the use of 

questioning. The questioning gws beyond the simple recitation of facts but rather seeks 

to have the student reach a higher level of thinking by asking "Why...?" or Wow ... ?-. 

Such questions help to build new information networks and comections. They aid the 

processes of assimilation and accommodation thereby helping the midenr learn the 

materiai. 

For the distance educator these theones -est a need for the active participation 

of the snident. They also suggest the need for a continueci emphasis on interactions 

between -dents and interactions between the students and teacher. The developer of 

distance education courses shotdd detamine whether such interactions rnay be 

12 



accommodated tbrough various conferencing systems and which of the systems is most 

appropriate for a particular course- 

Jonassen (1 99 1) has suggested that knowledge is consb~cted and that there is no 

nich thing as an objective store of hûi4edge  an be transmitted exactly from teacher 

to learner. &We al1 conceive of the extenial r d i ~  sornewhat differently, based on our 

unique set of experiences with the world and our beiiefs about them" (Jonassen 199 1. p. 

6). He suggested that construction of the interna1 linkages and structures required to 

assimilaie new knowledge are innuenceci by the unique set of previous knowledge. 

personal motivaticks, aptitudes' experiences, and metacognitive strategies rhat have been 

deveioped by the leamer. Such learning theories suggest that ided learning environments 

are those which emphasize self-directed leaming, problem solving sessions. interactions 

between the students, and interactions between the students and the instnictor. Recent 

developments in the fields of cornputers and co~ll~llunications have opened the door to a 

higher quality in distance education by providing rnechanisms whereby such learning 

environments may be established (Bailey, 1994). 

The task for designers of distance education materials is a formidable one. They 

must find ways to engage students in authentic tasks, to assis students in developing 

flexible knowledge bases that promote use of information, and encourage divers@ of 

thought. They must build leaming communities that liak snidents to others students and 

promote meaningfid learning rather than credentiaiing. 



Student Motivation 

Manning (1990) has suggested that personal motivation is an important element in 

the leaming process. This is particulariy true for the distance education student who mus 

contend with a sense of both physicai and intellectual isolation. This isolation may lessen 

the studemt's desire to put fonh the effort and discipline requved to successfully complete 

a distance education course. Reiber (1 992) has suggested that designers of distance 

education courses shouid try to help the student by providing a meaningful context base 

which supports intinsically motivating and se ff-regulated learning . 

Attribution Theory 

Weiner (1 984) attempted to link personal attributes to motivation in leaming. He 

suggested that every attribute begins with a certain action on the part of the student The 

outcome of this action, either success or fdure. rnay lead to some general emotional 

reaction based on three characteristics: locus of control, constancy, and the ability to 

control the action. 

Locus of control refen to whether or not success or failure is dependent on factors 

which are intemal or extemai to the mident Internai factors include perceived ability and 

personality whereas extemal factors would include the degree of difficuity of the task. If 

the locus is intemal and success occurs, then it might be expected thaî a positive amibute 

would occur since success would be amibuteci to some personal characteristic. Failure 

under the same locus may produce a negative ahbute. For example, if a student submits 
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an assignment late because of poor time management on their part then this failure rnay 

be attributed to a fadt in their character. If the subrnission is late due to technical 

difficulties then a negative attitude rnay be produced towards technology but a positive 

reinforcement of personal preparedness rnay occur. 

The second factor proposed by Weiner (1984) is that of constancy. DiEerent 

perceptions of success and failure occur depending on whether the factors involved are 

changeable or set. Borkowski, Carr, Rellinger and Pressley (1 990) suggested a strong 

connection between attribution and self-esteem. Failure as a result of a Iack of effort - 

something which is variable -may not affect friture successes. However, failure due to a 

lack of perceived ability rnay lead to a belief in future failure and a lowering of self- 

esteem. 

Finally, Weiner (1 984) describes the ability to control the action as the third factor 

in his attribution theory. Amount of effort and time spent are examples of this type of 

controllable factor. How the student rnay react to such factors is not easy to predict For 

example, a shident that expends a greater than average amount of time to reach an answer 

to a typical problem rnay experience either a nse in self-esteem, since the problern was 

solved, or a lowering of self-esteem, since it took a longer tirne. 

Self-efficacy Theory 

Schunk's (1 985) self-efficacy theory referred to a student's perceived ability to 

successfùily complete an activity based on the outcornes of similar past performances and 
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how these past performances have affected the belief in ones ability to successfully 

complete a task. Locus of control and stabie/u~lstable factors are also cited as influencing 

this perception. In order to succeed at a task, students must believe they are able to 

complete it in order to be motivated to the point of investing effort and risking failure. 

The link between effort and success is important in self-efficacy theory. While 

success at a particular problem rnay increase a student's sense of self-efficacy in this are% 

the magnitude of the increase may be tempered if a seemingly undue amount of effort is 

invested in the problem. In fact, laboring for prolonged periods may negatively affect the 

sense of selfefficacy. With this comection between perceived ability and effort in mind, 

Schunk (1985) pointed out several areas that a teacher should be aware of in the learning 

environment. These have to do with appropriate and effective methods of information 

presentation, the teaching of learning strategies, feedback on evaluation, goal setting and 

the innuences of peer perceptions. 

Both Schunk (1995) and Ames (1 992) argued that teachers must be carefid in 

setting appropriate goals and rewards such that a healthy blend of effort leading to a hi& 

rate of success is included in the leaming environment. S e t h g  goals too high may lead 

to discouragement while seîting the goals too low rnay lead to success without effort. 

Student rewards should be reflective of both the amount of effort invested and the goals 

attained. Rewarding on the basis of solely one or the other is detrimental to selfefficacy. 

Ames (1 992) also pointed out the importance of allowing students control over 

decisions. A sense of autonomy, a positive self-perception and an intemal locus of 
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control are important factors in the development of a mastery student. GiWig students 

control in the leaming environment may lead to the support of these ideas. Ames stated 

that these decisions should be allowed oniy if they are positively influencing a student's 

decision making process. If the decisions made are an effort to avoid failure or minimize 

effort, then such decisions should not be supported. 

Collaborative and cooperative leaming strategies are proposed by both Ames 

(1 992) and Schunk (1 985) as alternatives to the risk-taking ventures of individual 

assignments. In this rnanner learners would work together to accomplish shared goals, 

leaning on and leaniing fiom the expertise of other students within the learning 

environment. These small group efforts may have both social and instructional benefits. 

Recent developments in cornputer and communications technology allow for the use of 

group work in distance education courses despite the physical separation of students and 

insûuctor. Students are able to share files both asynchronously through e-mail or speak 

directly with one another through audio conferencing, or chat facilities. 

Transforming the Distance Education Learning Environment 

Beyond the central ideas of leaming theory and motivational theory, another 

variable that affects the quality of a student's learning is environment. Oliver and Reeves 

(1 996) have suggested that the effectiveness of any 1 e a . g  environment is dependent on 

the provision of activities which stimulate the leamers' cognitive and metacogoitive 

activity at a high level. It was suggested that such activities are most effective when they 
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present the learner with persondly meaningfid and relevant content. The leamer should 

also have an opportunity for reflection during this process, a chance to process the 

presented or experienced situation and corne to a personal understanding of the 

information. 

The generative leaming process is maximized by creating leaming environments 

in which the student is able to control the exposure to new educational stimuli and have 

tirne to process it. Oliver and Reeves (1996) have suggested that active leamhg 

environments engaging the snidents in persondly relevant content are particularly 

effective. Jonassen (1 99 1) and Oliver and Reeves (1 996) have aiso suggested that self- 

directed exploration, problem solving and knowledge manipulation are characteristics of 

Iearning environrnents which are conducive to the construction of knowledge. 

Emerging Technologies in Distance Education 

Within the past few years advances in communications and computer technology 

have included: asynchronous cornputer conferencing, audio-conferencing, audio-graphies, 

audio-tapes, cable television, cornputer disks and CD-ROM, desk-top video- 

conferencing, interactive laser disks, one-way satellite communication, two-way satellite 

communication, synchronous computer conferencing, videotape, voice mail and e-mail, 

Internet and WWW (Thach and Murphy, 1995). Each of these provides the user with a 

potential global community of leamers. Wiùi so many technologies evolving and 

available for the teacher to choose fiom there is often a tendency for the technology to 
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drive the development of distance education courseware as opposed to the pedagogical 

justification for its use (Ely, 1996). Comeaux (1995) has suggested that some present 

uses of technology, particularly two-way video and audio, in the distance education 

enWonment may be obtnisive and psychologically merving to the shident. According 

to Comeaux, the learning environment should be designed to transcend geographical as 

well as psychologicai barriers. 

Ely ( 1  996) has stated that the most successful distance education programs are 

those which respond to real needs; they offer an alternative to leaming that would 

otherwise be denied or be prohibitive in terms of cost and the .  Ely suggested that the 

following questions be asked before deciding whether to develop a distance education 

course: 

What is the p q o s e  of the course? 

For whom is the course to be created? 

Why is the distance education format being considered? 

Will distance education improve the quality and enhance the benefits to 

learners? 

What will the development cost? 

When deciding on the type of technologies to incorporate in the distance 

education course, Ely (1996) also suggested that developers look at the reasons for the 

inclusion of each of the proposed technologies using the following questions as potentiai 

guidelines : 
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Does the technology make sense fiom an educational standpoint? 

Will the technology really advance student leaming and scholarship? 

Does the technology make sense financially? 

Will al1 students and facdty have access to the technology and understand 

how to use the technology? 

Ely (1 996) has suggested that each of these questions have a positive answer for the 

tec hno logy to be included in the proposed leaming environment. 

The necessity that the design of the distance learning environment be driven by 

educational demands and not technological concerns was echoed by Armstrong (1996). 

Building on constructivist and active leaming principles, Armstrong argued that these 

leaming environments must emphasize the maximization of student interactivity with 

other students and between -dents and teachers. Active leaming strategies should be 

sought out and implemented by the teacher. Yakimovicz and Murphy (1 995) have 

suggested that the constructivist approach is a valid and appropnate leaming format when 

teaching adults since they brïng to the course backgrounds rich in a variety of 

experiences. 

The role of the teacher in such a leankg environment might shifi to that of 

facilitator rather than the transmitter of information. With such technologies as the 

Intemet providing students with potential access to experts in many different fields, the 

teacher should no longer be viewed as the sole authority on the subject Ely (1996) has 

suggested that teachers remain subject experts but should also be technology experts, 
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teaching experts, and industry experts. 

Thach and Murphy (1 995) have suggested that the top ten competencies of the 

distance education professional should be: 

proficiencies in interpersonal communication, 

planning skills, 

collaboration and teamwork skills, 

language of instruction, 

writing skills, 

organizational skills, 

feedback skills, 

knowledge of the distance education field, 

basic technology knowledge, and 

technology access knowledge. 

This set of skills has particular implications for the level and type of professional 

development that might be pursued by the proposed inseuctors. 

Effectiveness of Technology Use in Distance Education 

According to Armstrong (1996), there are a number of elements that lead to the 

development of a successfid Intemet course: 

institutional support for providing resources and teacher release tirne, 

development by a project t k  containhg the requisite &Us, 
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teachers or pedagogies acting as the driving force and not the technologies, 

strategic approach in deciding which courses to offer via distance, 

an emphasis on good design to maintain student interest, 

maxirnize information retrievai and not information dissemination, 

the focus is on a modei of course delivery and not on a specific course, 

immediate, sympathetic, good quality technical support is provided, 

professional development and time release is given for teachen, and 

teachers exhibit continual improvemenf responsiveness and innovation in 

their teaching approaches to best fit the type of student and the particular 

subject. 

Armstrong (1 996) has suggested that the Intemet represents a revolution in 

communication. Since teaching may be described as an exercise in communication, then 

the Intemet may also represent a revoiution in teaching. Students should be able to 

absorb information fÏom the exchange of ideas and questions over listservs. New 

interactions and social protocols have been developed including the use of "smileys" to 

show humor in a media where body cues are not evident (Mende, 1996). 

In comparing the use of the Internet in the delivery of a distance educahon course 

with a more traditional format, Armstrong ( 1 996) found that the Intemet has the 

capability of providing immediate contact with the instnictor and other students thereby 

maximizing student involvement in class activities. Group projects are possible even 

though group members themselves may be thousands of miles apart. The sense of 
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isolation is greatiy diminished. Studying colIaborations on the Intemet Y akimovicz and 

Murphy (1995) found that students' personal experiences smed  to e ~ c h  the leaming 

situation and helped to foster the construction of personai knowledge. Watabe, 

Hamalainen and Whinston (1 995) found that group work on the Internet is motivating. 

The group atmosphere is often a secure environment in which midents try their best so as 

to not let down the rest of the group. However, they are aiso empowered by the help 

given by the other group memben. Berge and Collins (1 995) found that graduate student 

discussions on the listserv were most often employed for either information sbaring or for 

decision making purposes. The outcorne of these exchanges is an increased personal 

understanding of the material and the construction of a shared meaning. 

Watabe, Hamalainen, and Whinston (1 995) have suggested that there are 

limitations primarily due to the constricting nature of text based communication. 

Misunderstandings may occur and the M e  and effort required to input enough 

information to try and avoid these minuiderstandings is signincant. McHenry and Bozik 

(1 995) have suggested that there are some problems unique to the distance education 

format and which need to be considered in the development phase. These include: 

difficuities in meeting deadines, 

material distribution, and 

technologicai etiquette. 

In order to help the student understand the role of the student in the discussion list 

Friedman, Hafeze, Keating, Muilen, Patrick, Plotkin and Strenski (1995) gave a number 
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of suggestions to the instructûr for the design of this pariicular leamhg environment: 

0 modei the tone of the discussion, 

put an evaluation on the course discussion in order to validate the discussion 

be ready to redirect a discussion if it goes too far off topic - withour king too 

hasty and thereby cutting off potenhdy rich discussions. 

9 invite the students to correspond both publicly and private- both to each orher 

and to the instnictor, 

9 use weekly prompts t ennire reguiar mident participation. 

reply to queries promptly, 

9 remind studeots that privacy is not guaranted and 

9 be prepared for diffaent levels of technid expemlse. 

McHenry and Bozik ( 1995) suggested that the instmctor use -es to 

personalize the class setting through the using of names and a formal initial introduction 

to al1 midents. They also suggested that the course should be pre-platl~led cafefully wlth 

al1 students having the appropriate matenais before the start of the course. 

S--Y 

This chapter has foc& on some of the learning theories relevant to the design of 

distance education courses. theories on motivation and how ernerging technologies might 

respond to the challenges presented. Reco@.zh.g these challenges and re-visiting 

motivation and leaming theories may heip developn of distance education courses to 
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create engaging and active leamuig environments. 

Mucational researchers such as Piag* Bniner. Oliver and Reeves. and Jonassen 

have niggested that leaming is promoted in an active learning environment with the 

ùistnictor taking the roie of guide and mentor. The work of Wittrock and Alesandrini 

suggested that students with good independent leaming strategies have the ability to 

nimmarize, use analogies. develop concept maps, and use mnemonic saategies. Ausubel 

and Seifert have niggested that ushg questioning techniques which force -dents to 

consider "How -2'' or "Why ...?" rnight increase the level of thinkllig. According to 

Jonassen, the discussion of course topics may help to c o m c t  a personal view of the 

topic and encourage a diversity of thought 

Personal motivation may be influenceci through what Weiner describes as the 

attribution theory. Both internai and extemal motivating factors rnay influence the 

personal ambition of a student and ultimately affect the amount of t h e  spent on a 

distance education course. Schunk has suggested thai personai motivation may also be 

influenced by self-efficacy. Again, both intemal and extemal factors influence the 

snident. For the designer of educational materials this theory suggests th= there is a need 

to idenfi the intended audience, set appropriate goals. and wherever possibie. to set up 

collaborative leaming strategies. 

Ely has suggested that emerging technologies should be implemented in response 

to r d  ne&, providing a service where one would otherwise be non-existent. The type 

of technology implernented should be justifieci and evaiuated based on generated criteria 
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which may include appropriate fimctionality and ease of use. Educationai demands 

should drive the design of the course and not technological concems. Active Iearning 

strategies are suggested by Yakimovicz and Murphy as king appropriate models for a 

distance education environment. Armstrong suggested that the use of technology should 

maximize the interactivity of the course. 

The effectiveness of a particular Mplementation of a technology depends on how 

responsive and able the iosîructor is in adapting teaching styles and incorporating new 

technologies in new teaching environments. The effectiveness may also be intluenced by 

the students who shouid be made aware of their own responsibilities when working with 

new technologies in a distance education environment. It is possible to enrich the 

distance leaming environment through the use of group projects and presentations. Such 

projects may help to increase the persona1 understanding of the material as well as help to 

constnict a shared meaning. 



CEAITER 3 

AN OVERVIEW OF 'TNE RESEARCH MODEL 

As previously stated, the intent of this project was to provide some insight into the 

following questions: 

What overall impression did the students have of the course as delivered? 

What were the students' opinions of the delivery format in gened? 

Would the students prefer to see other graduate level courses folIow the sarne 

or similar model? 

What are the students' recommendations for fuhue distance delivery courses 

offered in this format? 

What was the instnictor's impression of the development and presentarion of 

the course? 

What was the uistructor's opinion of the delivery format in generai? 

What are the recommendations of the instructor for any future courses that 

may be offered following a sirnilar model? 

What are some general principles that may be derived from the course as 

delivered that might make futrne development and irnplementation of courses 

following a similar model more effective? 

In order to address these questions four distinct items were evaluated: 

I the presenting of three questionnaires to the students, one at the start of the 
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term, the second in the middle and the final at the end of the term. 

II an analysis of the electronic correspondences bat occurred during the 

semester, including generai mailings to the entue class via the listserv, 

mailings to the insmictor as private mernos' and mailings to the technicd 

advisor. 

III the instnictor was asked to provide feedback on his own experiences with the 

course. 

IV as part of the reflective component of the Masten project, a journal was kept 

by the author during the entire process. 

Questionnaires 

The questionnaires identified in Appendix B were origuially developed for a 

distance education undergraduate course in Biology developed at Memonal University of 

Newfoundland by Dr. Michel Collins. The Biology course used both e-mail and the 

WWW to present the courseware. Dr. Collins agreed to the modification of the 

questionnaires for use in this project 

Some of the modifications were a result of the dinerent modes of presentation 

between the two coiilses. The undergraduate biology course used the WWW extensively 

for the presentation of course content including both text and images where appropriate. 

As such, the original questionnaire inciuded questions conceming the time required to 

download the WWW pages, the effectiveness of the images usecl, and the amount of 
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detail contained in the images. Since the graduate course used the WWW site prirnarily 

for disseminating text-based information other than course content, no illustrations were 

necessary. Hence the associated questions were removed. 

The first questionnaire was designed to give feedback on the students' personal 

and educationai background, their level of experience in using the implemented 

technologies, and their experience with prior distance education courses. It also focused 

on the type and availability of computer they were using for the course, whether they had 

prior knowledge as to the nature of the course and also how they learned about the course. 

The second questiomaire was broken into four sub-parts and focused on the 

students' impressions of the course to date, technical problems, web design and course 

components. Along with having the students give a degree of satisfaction rating to the 

course, they were also asked whether they would recommend the course to a fiiend and 

also whether they would consider taking another course of a similar format. The three 

questions dong with the request for a description of the positive and negative aspects of 

the course help to clariQ the experience of the student The second section of this 

questionnaire concerned itself with the nature of technical problems encountered, how 

long the problem persisted, who helped the student in finding a solution to the problem, 

and what computer skills the student felt were essential in this course format. 

Web design questions were concemed with the ease of use and organhtion of the 

web site. A comment section was also provided to ailow students the opportunity to 

expand on any point that may have been missed. 
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Questions in the course component section deait with student impressions 

conceming the appropriateness of the readings, the volume of reading required and 

suggestions for improvement. This particular aspect deais more with the course content as 

opposed to how the course was presented. Questions conceming the listserv and e-mail 

dealt with types of mailings, their quantity and fiequency. 

The third questionnaire varied only slightly ffom the second. This was used 

primarily to determine whether or not the students' impressions of the course had changed 

throughout the semester. An added aspect was a question on the evaluation scherne used. 

In setting up the course there was some deliberation as to what measuring instruments 

might be used to evaluate the students. This question provided an opportunity for the 

student to provide feedback on this topic. 

In keeping with the o n h e  format of the course, dl three of the questionnaires 

were posted as forms on the WWW. Students were given the address of each form only 

at the appropriate time of the tem. Students were strongly encouraged to complete these 

forms but were also aware that their completion was a voluntary act on their part. The 

forms were completed and submitted online directly to the author. 

In agreeing to participate in this projecf students were assured of their anonymity. 

Accordingly, student names were changed to letters of the alphabet with consistent letters 

used throughout this report. 



Listserv and E-Mail EvaIaation 

A combination of listserv and e-mail were used by both the students and the 

instructor to discuss the course materials Students were asked to submit cornments on 

course readings and instnictor prompts while at the same time providing personal insights 

into the course material. Assignments were submitted as attached files to the insmictor. 

An analysis of the amount of e-mail trafKc was carried out in an effort to 

determine: 

@ an appropriate class sizes for such courses, 

- the amount of time required by the inseuctor and students to create, submit. 

read and respond to weekly correspondences, and 

whether a listserv provides an effective means for discussing course content. 

Messages were sorted by week to determine the levei of activity and by author to 

determine the personal amount of e-mail activity. Size of the e-mai1 message was used as 

an indicator of the amount of time spent by the student in this activity both in composing 

and writing messages and in reading messages. The size of the message was measured in 

terms of the number of words contained therein (not including quotes fiom previous 

messages). Each message was copied into a wordprocessor which provided an accurate 

count of the words per message. A tally was kept per student. 

Determining the amount of time required of the student, both to read and compose 

messages, was a more subjective exercise since the typing speed and reading speeds per 

student was not known. 



Instructor's Comments 

A reflective account of the course was obtained fiom the instmctor using an 

i n t e ~ e w  process. This provided insights into the instnictor's opinion of the course 

development process. the way in which the course proceeded, and what changes might be 

incorporated into the course if it is offered again through the distance mode. 

Reflecfive Journal 

The reflective j o d  provided an account of the process by which the course 

evolved fiorn a traditional, face-to-face mode to an online distance education course. It 

included personal comments, iosights, and suggestions for future developen of such 

courseware. 



CHAPTER 4 

RESULTS OF FOUR DATA SETS 

This chapter provides an overview of the results of the data gathered fiom the 

questionnaires, the listserv and e-mail communications of the -dents, the instnictor's 

comments and the reflective journal. It  reports on observations obtained fiom the eight 

students who initially registered for this course. One student dropped the course after 

four weeks. The reason given by the student was that of not being able to devote enough 

time to other courses. 

Questionnaire Results 

Of the seven remaining students, six responded to the first two questionnaire 

forms and four responded to the final questionnaire form. E-mail messages were sent 

reminding, requesting and encouraging students to complete the forms. 

Initial (Profde) Questionnaire 

The first questionnaire was used to obtain information regarding: 

student background, 

technical proficiencies brought to the course, and 

whether or not students knew about the course format and were satisfied with 

the format. 



Studenr Background 

Of the six students that answered the questionnaire, five were well established in 

their course work towards their Masters of Education degree program having completed 

between 8 and 16 credits. Al1 five students were enrolled in the area of Teaching and 

Leaming, a sub-specialty of the Masîers of Education degree at Mernorial University of 

Newfoundland. The sixth student was not registered in any Masters Program and had 

completed only one other course credit at the graduate level. 

Al1 five of the more experienced students learned about the format and course 

offering fkom the instructor of the course having been members of an on-site class taught 

the previous term by the same instructor. The sixth student found out about the coune 

nom the Faculty of Education and was not infonned of the format of the course nor of the 

requirements in ternis of available computer technology and degree of technical 

awareness until after having registered for the course. 

Four of the students had prior expenence with at least one distance education 

course. Their experiences included courses which had used a variety of communication 

media including print-based materials, video-tape, audio-tape, e-mail, teleconferencing, 

listservs and computer conferencing. 

Three students decided to take this course because of the distance format of the 

course. The fact that they would not have to make a difficult and sometimes impossible 

commute to class was given as a reason for their participation. One of these students 

stated tirne convenience as a positive aspect of the course format. 



Two of the remaining three students not influenced by the format of the course 

stated they were enjoying the format as presented. They would have taken the course 

regardless of the format. 

Technical Issues 

At the time of this project, most teachers in the Newfoundland and Labrador 

region had access to a computer within the school. Most schoois were comected to the 

Internet via the backbone set up by STEM-Net Also, for the teachers enrolled in the 

Masters program and located at the main St. John's campus, each was issued a computer 

account and had access to computer labs. Each of the labs was networked to the Intemet 

allowing the user access to e-mail accounts and WWW sites. 

Access to cornputers with the appropriate connections did not appear to be a 

problem for the respondents. Five of the six students had cornputers at home and the 

sixth had access to cornputers both ar the workplace and at the University. The cornputes 

had a minimum configuration of an IBM compatible 486 computer. 

Technical expertise varied greatiy fiom student to student. Students were asked to 

indicate their personal level of proficiency in file management, word processing, graphics 

packages, spreadsheets, e-mail, WWW use, and computer conferencing. An O pportunity 

for the student to add other particular areas of computer literacy was provided Results 

indicated that each of the students had at least a little knowledge in each of the Listed 

categories. Lesser knowledge was in graphics packages and spreadsheets. Two students 



claimed to have no skills in the use of spreadsheets and one of these two also claimed to 

have no skills in the use of graphics applications. For the purposes of the course, these 

latter skills were not a requirernent and were never formally used. T h e  of the 

respondents listed themselves as king proficient in the use of e-mail while two described 

themselves as being semi-proficient in its use. The remaining mident reported having 

little ski11 in the area. Most of the students used their cornputers for educational purposes 

and primarily for word processing. 

The ability to attach files to e-mail messages was considered by the course 

designers to be an uncornmon skill. An area on the course web site was created, 

outlining, with the aid of diagrams, the full procedure in anticipation of student problems 

in this area. Despite these instructions, a nurnber of technical questions were presented 

conceming the method of attaching files to e-mail messages during the first three weeks 

of the course. Students also sought help nom fkiends and family on this task. Two of the 

students experienced difficulties in submitung their assignments with one *dent having 

eventually to use a fnend's machine. The other student used the postal system and mailed 

an assignment to the instnictor. 

Five of the six respondents used the STEM-Net service as their Intemet service 

provider. Connection time was limited to ten hours per month so the user had to be 

careful in its use. The sixth shident decided to access the course through a commercial 

Intemet provider so that the ten hour time constraint wodd not be a worry during the 

duration of the coune. Unfortunately the provider's access proved to be unreliable and 



the technicd service was sIow. As the student stated: 

"Many times 1 codd not connect. It [the trouble] was not 
on my side but with [the Intemet provider]. When called, 
they would tell me that they would check on it later or the 
next day. One time it went on for a week." (C, final 
questionnaire) 

Midterm Questionnaire 

The second questionnaire was designe. to evaluate the d e n t  impressions of the 

course at the midway po& approximately seven weeks into the course. It was thought 

by the author that &er seven weeks midents would have settied into the routine of the 

course, and that technical bugs would have been worked out of the system. 

Overall Impressions 

Five of the six respondents reported that they were satisfied and one reported to be 

very satisfied with the format of the course. Al1 repondents would recommend this 

course to a &end and also consider taking another course using a similar format These 

results would appear to indicate a high degree of success in the format of the course for 

providing an e ~ c h ù i g  and satisfiiog environment 

Students were asked to comment on what they considered to be the positive and 

negative aspects of the course to date. T h e  convenience and the lack of travel were 

quoted by a number of students as positive aspects. One student commented on how- 

supportive the instructor and other -dents were conce- technical problems and 



course content questions. The student stated M e r  that this support helped negate 

feelings of isolation nomally found in O ther distance education courses. One student 

cornmenteci that the requirernent for ail students to participate in the general class 

discussions in a formal, written mannez was a positive outcome of the distance format- 

One student stated that the feeling of isolation was less than that of other distance 

education courses previously taken by the student. The same student still felt, however. a 

desire for face-to-face conversations. This sentiment was echoed by two other students. 

Visualization of the comments and problems posed appeared to cause problems 

for a nwnber of students. S tatements such as 'difficult to communicate as visualization 

is a problem" @, midterm questionnaire) and "difficult to explain thoughts" (G, midtem 

questionnaire) would seem indicate that other means of communication might provide a 

better medium. 

While some of the students commented on the lack of isolation, one of the 

students commented on feeling left out. As a number of the students had attended an on- 

site course together during the previous semester with the same i n ~ c t o r .  an opportunity 

to converse with one another, associate personalities with names and get a "feei" for the 

instnictor had been achieved. However a particular student that had not b e n  a rnember 

of the previous course conveyed feeling more isolated from the others. No specific 

indication was given within any of the e-mail messages suggesting a conscious isolation 

of this student by the other students. 



Technicd Diflcu2tie.s 

Students were asked to comment on technical problems encountered. The 

questionnaire was divided into the f m  week of class and the course to date. Two of the 

six respondents reported having technical problems during the f m  week of the course. 

Both -dents reported the sarne problem, that of not being able to connect to the web 

site, and both were fked by the student with help fiom the author. Old venions of web 

browsers were replaced with new versions of the software. 

Five of the six students indicated having technical difficdties at other points 

during the term. Three students reported trouble comecting to the Internet due to Intemet 

provider difficulties and three students reported trouble sending attached files with e-mail 

documents. Five students were unable to read a document sent by the other student 

because of software version incompatibilities. One of the students encountered a 

cornputer virus. These problems were overcome with the help of fkiends and family, 

work mates, Mernorial University of Newfoundland faculty and staff, and an Intemet 

service provider. 

Three of the students thought that they were experiencing some, if not al i  of these 

problems due to a lack of experience with the technology utilized in the course. They 

suggested that experience in at least e-mail and a lmowledge of the Internet would be 

important skUs to have for this type of course. Other suggested areas were in word 

processing and an ability to use a graphics package. As suggested by one student: "Know 

enough not to panic. Enough to get yourself out of trouble." (E, rnidtenn questionnaire) 



Web Design 

Students dso provided a critique of the design of the web site. One student found 

the page length too long. The student aiso felt that not enough guidance was given on the 

page showing the student what to do next. In general, however, the students found the 

site to be well organized, easy to read, easy to determine where you were inside the web 

site, had an understandable organization, contained sufficient information for the course, 

was easy to navigate through, quickly downloaded, and looked neat. 

Course Cornponenîs 

Students were asked to comment on a number of different aspects of the course 

including : 

the course structure, 

their own use of e-mail, 

the W c t o r ' s  use of e-mail, and 

the WWW links included in the web site. 

In general the students indicated that the tirnetable feature used in the course was 

easy to understand and follow. Al1 students, except one, found the required readings to be 

appropriate and aided in their understanding of the course content. Al1 students found the 

readings to be interesthg and only one student found the amount of reading to be 

extensive. One student felt that m e r  readings providing a different perspective on the 

subject should be added. 



In addition to using the listserv, students sent e-mai1 to the instructor as well as e- 

mail to each other on an individuai basis. Individual messages, however, were not sent as 

ofien as messages on the listserv. Only three students indicated that they e-mailed the 

instructor conceming help on course content: one student indicated three times; two 

others e-mailed once. Two of this group of three students also indicated having e-mailed 

other snidents for help on course content: one four times; the other twice. One other 

student also e-mailed students conceming content once. Five students contacted the 

instnictor for heip on technical matters. One student contacted him three tirnes, another 

twice and the other ttuee students once each. Ody one student contacted another student 

for technical help. This occurred once. Four of the five midents had reason to e-mail the 

instnictor for administrative rasons and two found it necessaiy to e-mail other students 

for the sarne reason. 

The use of e-mails for purely personal reasons was low. Three of the six students 

sent personai mail to the instnictor: one four times, another twice and the last once. 

Student interactions were rare with only three of the six recording that they used e-mail 

for personal purposes: one four times, another three Mies and the final student only once. 

Ali of the students felt that they had adequate access to the imtmctor. Weekly 

discussion prompts were provideci by the insmictor and e-mailed questions were 

answered quickly. Only one student felt that the instnictor shodd have had a greater 

level of course related activity on the listserv. 

The students considered a reply to an e-mail to be prompt if it occurred within at 



most 48 hours of their original posting. Four of the six students felt that 24 hours would 

be sufficient lag time between question and answer. Considering that the students check 

their e-mail at least once a day and sornetimes Mnce a day, this rneans that the students 

check their e-mail, send a question and expect to have a response the next time they log 

in. 

When asked to comment on the benefit of the Iistserv, students replied that it 

replaced the physical classroom, Iuiked the individual student to the other participants and 

decreased the feeling of isolation. Discussions occurred as they would in a class with 

individuai shidents sharing their ideas and concepts with the class as a whole. One 

student felt overwhelmed by the amount of e-mail that had to be read. 

While the amount of e-mail may have been viewed as substanttial, students were 

still selective about the choice of topic wheo e-mailing a response. The questionnaire 

responses indicated that availability of time was a limiting factor in the amount of e-mail 

generated by the students. Other professional and social responsibilities were reported as 

having a higher prionty level than the course work. When students had t h e  to compose 

a response they were selective as to what they wrote dependhg on what had already been 

said on the topic and wheiher they had anything M e r  to add. Other factors reported as 

having influenced the student's desire to compose a message were whether they were 

interested in the particular thread of conversation, and whether they had other 

assignments in the course which needed their attention. 

A number of WWW links were included in the web site as an aid in finding other 



resources on the course topic. In general the students found these extemal links to be 

helpful, appropriate and interesting. They commented that a greater number of links 

wouid be desirable. Most students explored beyond the given pages. Despite a note on 

this web page asking students to help in the expansion of the page by providing the web 

address of  any new and useful links that they may corne across, none were received. 

Final Questionnaire Results 

The fuial questionnaire had only four respondents. There were some technical 

difficuities at the end of the term which prevented the students from answering the 

questionnaire on-line for about a week, prior to which only three students had submitted 

the questionnaire. The difficuities were repaired and al1 students were e-mailed advising 

them that the form was again working properly. Despite this advisory, only one more 

student responded. 

Overall Impression 

Al1 four respondents indicated being either satisfied or very satisfied with the 

course overall. AU respondents would recommend the course to a fiiend and would take 

another course if offered in the same or simiiar format. Convenience in ternis of tirne, the 

ability to "attend" class when time pennitted, and convenience of location were indicated 

as being positive aspects of the course format. One of the respondents also indicated that 

the writing aspect of the course required the student to be more aware of what others had 
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been writing in ternis of examples and directions. This, in tum, required the student to be 

organized, sequential and coherent in thinking and deliberaie in word choice (G. final 

questionnaire). Another student indicated that the need to use a computer for the course 

forced the student to become more adept in the use of the computer (E, final 

questionnaire). 

Al1 students indicated that, while they enjoyed the course and format of the 

course, they still missed the face-to-face interaction that occurs within the on-site 

classroom. One student indicated that because of this physical separation between the 

students then "Topics, concerns are not talked about spontaneously through the 

computer" (E, final questionnaire). Another student was concemed about the quantity 

and quality of e-mail being sent, stating that the length of the messages was not warranted 

by the low quality of what was being said (G, fuial questionnaire). Yet another student 

felt that more time was spent dealing with the requirements necessary to access and share 

course content thau if she had actuaily been in class (D, fmd questionnaire). 

Technical Problerns 

Two of the four respondents had technical diffculties since the midterm 

questionnaire. One student reported contiming problems with the commercial Internet 

s e ~ c e  provider. The other student had difiiculty sending the fmal assignment as an 

attachment on e-mail. The problem was solved with the help of a fiiend. 



Course Components 

None of the students indicated that they had contacted the instructor for help on 

either the course content or for technical help. However, two of the four contacted the 

instructor for administrative and personal reasons. 

Two of the students contacted other students about the course content but no one 

contacted another student to ask for technical help. One student used e-mail to speak 

with another shident conceniing an administrative concem and one other student used it 

to chat to other students. 

Students indicated that coune workload and lack of cornputer access, due to both 

connection problems and student location problems, such as being out of town or out of 

the country, restricted the amount of tirne that they could spend in contribuhg to the 

listserv. One student felt that contributions would have been greater had the prompts 

given by the instructor, and the responses of the other students, been more stimulating. 

Course Evaluarion 

Students indicated that they were satisfied with the course evaluaûon format as 

presented. No altemate forrns of evaluation were suggested by any of the students. 

Listserv and E-Mail Correspondence 

Students had the opportunity to write to the class in generai using the listserv 

established for this course. Data provided in Table 1 shows that the number of postings 
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varied considerably fiom week to week. The students were mder no obligation to post a 

certain number of responses per week but part of the final mark was based on the 

contributions of the student to the listserv. 

Throughout the semester the instructor posted weekly prompts to the listsen, in an 

effort to help stimulate and guide discussion activity. There were two weeks when these 

prompts were not posted. One week technical difnculties prevented the posting and 

during another week the instnictor was out of the countq and unable to connect to the 

listserv. Listserv contributions on the part of the students dropped during these two 

weeks. 

Table 1 - Number of Correspondences for the Tenn 



During the t m ,  a total of 35 1 messages were sent to the Iistserv - an average of 

twenty seven e-mail messages per week. Twenty two of these messages were, on 

average, nom students while five came h m  the insûuctor. 

Instractor's Comments 

The insûuctor's views on teaching strategies employed and concerns about the 

structure of this course form an integral part of this report. An opportunity was provided 

for the instructor to share his observations, concem and suggestions for fûture distance 

education course development in this format. 

Course Development 

This report focuses not only on the course delivery and student reactions but also 

on the process and deveiopment of the course into a distance delivery format The 

instructor provided some thoughts on this topic. 

Development was largely a matter of modifying 
assignments so that they could be done independently. I 
chose to make this course my k s t  distaoce course because 
it was aheady close to being in a suitable fom. My main 
concems were around making the course accessible (which 
determined that we would use a listserv instead of 
WebFonim or some other resource hog), and useful (which 
detennined that the new assignment would involve 
sornething immediately applicable). The distance format 
also offered something the local course didn't have: the 
opportunity to relate the course immediately to school 
practice, and to reflect on that in the course. Because at 
least some -dents in a local course are likely to be away 



fiom their schools that assignment migkt not work so well 
for a l o d  course, and an alteniative would have to be 
oEered (the Technology course 1 offered the previous term 
included an assignment which c d d  be school based or not 
depending on access). 

Technical Issues 

The course structure conceming the manner in which technologies were 

implemented was affecteci by the ùimuctor's own knowledge of how to use these 

features. The following is a description of the level of computer and technical literacy 

that the imtructor brought to the course. 

1 am quite proficient in using cornputers. 1 have been 
programming since I was a child and 1 use cornputers 
extensïvely in my work 

In terms of the s u s  relevant to the course. prior to the 
course I was cornfortable with ushg Word Perfect and 
Word on Wmdows, DOS and MacOS systems; using PINE 
and Eudora and Netscape for email: using FTP software 
under MacOS and Wmdows; creating Web pages 
using HTML editors and text editors (although creating 
fiames is still beyond me); converting N e s  from format to 
format, and doing basic nle management things on UNTX. 
MacOS, Windows and DOS systems. In order to deliver 
the course 1 had to becorne more proficient in mamging a 
listserv Iist, 

The insmictor also experienced technical dficdties dirring the term the course 

was offered. For a period of a week the instructor was absent due to repairs king famed 

out on his computer. The following is the instnictor's description of the technicd 



difficulties enwuntered and their implications for the course. 

Perfiaps the most serious implication of iKing the Inteniet 
in teacbg is that we becorne dependent on the technology 
to offer the comse. When my compter was being repaued 
1 dropped out of sight Because of my tea~hing *le this 
wasn't too serious, but it did mean f wasn't there to monitor 
the discussion. A student also had trouble and wasn't 
attending for a M e .  

IR a couple of ways though. maybe this imt a big deal. in 
live courses we have technid problems. And the penalty 
for missing class in the e-mail version of 6634 was not 
n d y  w h  it was for the live version 

While 1 was in Montreai I was Sitting in on a master's 
course king taught by Tommy Dreyfus at Concordia on 
using technology (much like 6639). One wening the lights 
went out, fn this case that ended the course for the evening. 
Even in a course not using a cornputer lab the Iack of lights 
could easily have ended the class. 1 have also had classes 
canceled due to fire alarms. Similariy 1 have had students 
not be able to corne to class because of technology fdures: 
their cars don? start, their alarm clocks don't go off- eet- 

When 1 taught 6634 live, the main part of the course wws 
the clasnoom interactions. We solved problems toge* 
and discussed issues. When a d e n t  missed a day they 
rnissed 8% of the course. In the e - d  6634 students could 
be off line (or even in Spain) for a week or w o  and be able 
to. when they came back, read over the discussions for the 
weeks they missed. While the class d e r e d  ( h m  the Iack 
of input h m  that student) the d e n t  didnt I f  the clas 
were large enough to c o n ~ u e  withoiit one voice. the use of 
technology, even if it failed sometimes- wodd be an 
improvement. 



One of the students questioned the choice of murse as a distance education course 

because of the great demands that the challenge of problem solving places on the 

interpretation and visualkation skiils of the lemer. During the course, e-mail 

transactions record how midents deait with ûying to compose their own perceptions and 

problem solving stmtegies into messages to share with others. Misunderstandings 

occurred because of the communication gap. One of the midents reported having trouble 

in understanding and cornmunimting ideas when using the primanly text-based medium 

of the Listsew. The instnictor of the course recognized these problems and suggested a 

couple of altemate meth& of presentation. 

I am very g w d  at vinializing. Many of the problems which 
are my favorites are number theoretical in structure but 
geometric in presentation (like Pins and threads. and 
Muitifacets). This was a problern. It could be solved 
however, by recasting the problems into web pages with 
more examples and possibly even dynamic images (as 1 
later did for Pins and threads.) This puts a technical load on 
the instructor however to prepare GIFs (animated or not) 
and Web pages. Once done, however, this would not be a 
big deai. Such pages could be a good resource for other 
courses and students in schools as wefl. In a way Thinking 
Mathematicallv [text for the course] was a problematic 
choice, as John Mason is very good at visualking tm. In 
fact he is the ody peson I c m  talk to about these things 
without having to draw pichues. 

#en the course was taught live 1 could sketch things, and 
use manipulatives. We never set up the Palace site. I'm not 
sure the course ne& it but some sort of interactive 
whiteboard, at least for one-on-one work, wodd be good. I 
think one of the Internet phone packages offers this as 



shareware. If I could have set up a voice and whiteboard 
interaction with individuah much of the students' 
frustration would have been lessened. 

Timing 

A number of assumptions and decisions had to be made concerning the 

presenration and setup of the course. Recent advances in technology allow for an 

implementation of both synchronous and asynchronous communication technologies to 

be implemented. It was decided to keep the communication process as simple as possible 

and to use a listserv as the basic setup. 

We went asynchronous, which has advantages but also 
disadvantages. Students might check on Wednesday and 
fmd nothing new to react to, and then be ovenvhelmed on 
Thmday as everyone responded at once. We might solve 
this by having a set tirne, or a set schedule for checkuig e- 
mail in the week. There are access problems but these cm 
be worked out. 

The instmctor also recognized some inherent problems with the asyncbronous 

mode of communication. These had to do primarily with the clear presentation and 

transmission of ideas. 

There is something which is lost in asynchronous 
exchanges, and in text based exchges .  It is difficult to 
decide what I might do in funire, because of the necessity of 
balancing the possibilities of the technology with the 
demands it places on the students. Idedy we would have 
an integrated emaiuWeb/whiteboard/audio/visual/chat 
package that everyone would be able to use easily on 
whatever cornputers and Intemet co~ections they have. 
That's dreaming. Certainly some sort of whiteboard would 



be good, even if it was limited to one-on-one work with 
studentr AIso having video might be feasible, if only for 
one way communications fiom instructor to students. 

1 think the discussion aspect siwived fairly well. The 
problem solving aspect &ered, but because this is a 
course ABOUT problem solving, not IN problem solving 
that didn't hurt the course objectives. The main interference 
from the listsen, was on occasions when a rapid exchange 
of questions and aflswers was needed, usually around 
solving a problem. For that a real tirne context is needed. 

I am planning very soon to expriment with using the 
Palace which allows for real time chatting, some visuai 
interactions (through expression changes and moving in an 
image), a shared space which ca. be manipulated and a 
whiteboard. The equipment demands are about the same as 
for Netscape, so 1 am hoping it is something that is 
generally available. If this experimenting goes well then f 
would plan to make weekly chats a part of the course, with 
a correspondhg decresse in the amount of e-mail M c  
that would be expected. E-mail could then serve as a 
conduit for more f ~ s h e d  pieces (reactions fiom students, 
etc.). Another change I'd like to make would be having the 
instmctofs weekly prompts be web based, with diagrams 
and animations included, The work to create these at first 
would be considerable, but thereafter they would act as a 
resource for the larger community as well as students in the 
course. 

Teaching Style 

Despite the change in teaching environment, the insmictor decided to attempt the 

use of a teaching style sirnilar to that which was used in regular on-site ciassroom 

teaching . 

1 tried to use my usual style of sitting back as long as 
discussions are progressing well. This had problerns 



however. Students couldn't tell 1 was listening to hem, and 
1 had trouble judging when a discussion was having trouble. 
Requiring more regular input nom al1 students might hetp, 
as would a more involved teaching style. 

Specifically, the instnictor suggested that this problem may have been related to 

inexperience in the distance education design and delivery of courseware. 

1 have not [taught], nor have 1 taken a [distance education] 
course, and so 1 was leaming a great deal as we went along. 
My delivery of the course was largely based on e-mail 
exchanges 1 have with colleagues in which we discuss 
issues, work on problems, and coilaborate on *Mg in a 
way which is loosely like the face to face exchanges we 
have at conferences- 

Reflecting on the course 1 suspect one factor 1 ignored 
completely was the fact that usually I begin an exchange 
with my colleagues in person and then we continue by 
email. 1 have had some exchanges with people 1 have never 
met, but they tend to be impersonal, and difficult to sustain. 
The students in the course who knew each other and me 
were more cornfortable 1 suspect than those for whom 1 was 
an unpredictable source of problem-fïlled emaiis. Students 
in local courses can discuss the instructor's expectations 
and style with more experienced students after class. As far 
as 1 know the students who hadn't taken courses with me 
didn't contact the more experienced students for advice. 

The instructor also compared the perceived effectiveness of the course as offered 

in the distance mode to that offered using a conventional classroom model. 

1 would Say it decreased a bit. As 1 was doing something 
new, 1 was leaming as we went along. 1 could certainly do 
things better now. When I taught the course locally, 1 had 
taught similar courses and taken similar courses many 
times. On-line 1 had to relearn some basic principles of 



teaching as my previous intuitions didn't work. 

Overall effectiveness is probably too broad to be 
determined. The course might not have been offered 
on-site due to enrollment, and some student woddntt have 
taken it, so one cornparison would be that it was more 
effective than nothing. In terms of what the students 
leamed about problem solving in mathematics education Itd 
Say it was on par with the local course. They leamed 
differently and different things, but as much and as well. 
The marks were similar, but 1 don't think that means 
anything. 1 suspect the students had to work harder to 
achieve that leaming however, due to both the medium 
being ciifficuit, and my own inexperience with distance 
teaching. One way in which the two courses did differ was 
the camaraderie which developed when students were 
together in one room, and meeting for coffee afterwards. 
Achieving the same social atmosphere may not be possible 
at al1 for a distance course, but real time interactions might 
go a long way towards helping. 

The course went through a period of inactivity on the listserv. In an effort to 

restart the discussions the instnictor decided to ask the students to summarize the 

discussions to date. 

1 got a lot of positive feedback on the week 8 assignments 
(which may have revitalized the course). It gave the 
students a clear task ( d e r  than the open discussion 
format) and helped to collect some of the ideas floating 
around. One scenario wodd be to have students prepare 
reports to the class more often and these would feed m e r  
discussions. 



Projeet Expenences: a Critical, Reflective Journal 

The following j o d  contains details of the course developrnent and 

implementation. It is an informal, personal reflection of the events and activities that 

occurred during the time of the project. 

Initial Planning of the Projeck A p d  1996 

1 suspect that 1 am relatively typical in my approach to the Masters of Education 

degree. 1 entered the program without a clear plan as to what I might attempt as either a 

thesis or project topic. However, as each course in the program played out 1 found that I 

was increasingly focusing on emerging technologies and the impact that these 

technologies may have on the teaching of mathematics. 

1 have just recently been seconded fiom my normal teaching role (Mathematics, 

Computer Applications and Physics) to work with the Instnictional Development and 

Student Services at the Fisheries and Marine Institute of Mernorial University of 

Newfoundland. My new role (which will officially start in September, 1996) will be to 

act as the Instructional Designer of a project which wiu take the existing Chernistry 1 100 

course fiom the fmt year provincial coliege curriculum and develop it into a distance 

education course. The emphasis is to utilize emerging technologies (CD-ROM, World 

Wide Web, Intemet, conferencing technologies) to enhance the course overcoming the 

traditional, student-isolating format of distance education courses. 

It was my initial intention that this project itself be treated as my Masters project. 



However, upon meeting with my supervisor, he rightly pointed out that while the 

technology aspect fitted closely with my own background, the specific subject matter - 

chemistry - was not appropriate c o n s i d e ~ g  that my Masters is in the Leaming and 

Teaching of Mathematics. 

With one door having k e n  closed, another was then opened. I was told by my 

supervisor that he was planning on offering one of the graduate courses in mathematics 

education (Education 6634 - Teaching and Learning Mathematics using Problem Soiving) 

via distance durhg the Winter semester of 1997 and suggested that 1 help develop this 

course into a distance education course. 

A number of meetings are planned dining which tirne the course outline, course 

evaluation, implementation strategies, and roles and responsibilities will be discussed. 1 

am looking forward to this experience. 1 am hoping that this project and the chemistry 

project will complement one another such th&, in the end, both courses will be of a very 

high quality. 

CADE Conference: May 1996 

This past week I had the privilege of traveiùig to Moncton, New Brunswick for 

the annual meeting of the Canadian Association for Distance Education (CADE). 1 was 

amazed at the number of international institutions that were represented and also at the 

breadth and depth to which many distance education courses are being offered. 

An o v e ~ e w  of the offered workshops and presentations would be enough to 



convince most people that the distance education of today is very different fiom the 

classic view of distance education as a simple correspondence course. Workshops were 

offered in rnany new technologies with presenters giving first hand accounts of how 

effective these technologies proved to be and what they would do to improve their 

implementation. 

As at other conferences, there were a number of presentations d n g  

concurrently so it was important to pick and choose wisely which presentation to attend. 

For the most part 1 found myself attending those presentations which dealt more with the 

technical and practical side of organiMg a distance education course. 1 also tried to 

focus on the subject areas of science and mathematics. hoping that the experiences of 

others would do much ta help me cl- rny own role and responsibilities in the 

upcomïng months. 

Several of the presentations at the conference dealt with the use of the World 

Wide Web as a medium for the presentation of course material. I found myself being 

more than a bit skeptical when several presenters showed off their own course materials 

as they were being presented on the web. My skepticism was based on the fact that what 

the presenters had done was nothing more than "publish" their course notes on the web. 

They had missed the power of the web to access other related sites, use hypertext to 

present materiai in a non-iinear format allowing for the student to synthesize theù own 

relational links, and to present material in a format that might be two-way, dynamic and 

interactive as  opposed to one-way, static and stagnant, 1 hope that when it s my tum to 



design web sites for various courses, that 1 keep these particular thoughts in mind. 

What I saw in more than a few instances were people who saw the emerging 

technology as king the pedagogical solution. Unfortunately, the change in medium did 

not change the presentation of the message. What was uütially stagnant remained 

stagnant. 

6634 Course Development: May 1996 

I have had a couple of meetings now with my supervisor dealing with the course 

content and how the presentation of the content might be altered due to the change in 

course format. Having completed the course in the Fall semester, 1 found myself 

wondering how it would be possible to inciude many of the concrete illustrations and 

examples that were so much a part of the leamhg process of the course at that t h e .  It 

quickly became apparent that a rnethod of student interaction would be required. It was 

decided that a Iistserv wodd be useful for providing midents with an oppomuiity to 

interact and discuss the weeks' topics. 

While a listserv provides for asynchronous discussions, it does not have the same 

'flavor" as a tme synchronous discussion. For this aspect a piece of software called The 

Palace was suggested. 

A web site was also discussed, not so much for providing course content, but 

rather for the providing of relevant dates, answers to possible technical questions, Iinks to 

relevant extemal sites, and providing a short biography of each of the students. The 



biography is intended to provide a greater sense of class membership. Discussions would 

not be occurring with a nonentity but rather with someone with interests and experiences 

common to other members of the ciass. 

In thinking about the initial design of the web site 1 try to recall some of the things 

that have impressed me by certain web sites and what 1 have disliked about others. 1 will 

try to ieam fiom other people's mistakes. 

Peer Evaluation of the Web Site: October, 1996 

During this Fall semester 1 am taking the final course of my Masters program. It 

is a course in the application of technology in the teaching and leamhg of mathematics. 

It is focusing on a nurnber of emerging technologies including the world wide web. One 

of our assignments includes the €inding and evaiuation of various web sites related to 

mathematics. 

I decided that my classrnates would be a good group of students to give feedback 

on the web site that 1 have designed for the project course. 1 have used frames in my 

design and am nervous about theu effectiveness. Personally. 1 think that fhmes help in 

the organization of the page, ailowing the user to have constant access to the table of 

contents and able to switch between topics with little difficulty. I have been wamed that 

there are some technical issues that may crop up unexpectedly, for example, incorrect 

programming rnay cause the "back key" on the web browser to jump to an unexpected 

sire. I have tried to anticipate these problems and hope that I have designed the page so 



that such problems will not occur. 

The result of this Uiformal survey is general approval. They think that the site is 

well designed, easy to use and even think the m e s  are a good idea. Hopefully the 

students in the project course will feel the same. 

Pre-course Logistics: November, 1996 

The t h e  for the f k t  offering of this course is quickly drawing near and 1 am 

starting to become somewhat anxious about the whole &air. Questions such as: "Will 

anybody register for this course?" &se. It is also a tirne to start sending off letters to 

possible registrants expiainhg the course, the format, and what computer skills and 

computer accessibility might be required for a student to take this course. 

These questions make me think about the polarizing of society into the 

technologicdly rich and poor. 1 am wondering if perhaps we are increasing the difference 

between these two groups through the promotion of this course in this format. Are we 

excluding any possible registrants from their taking of this course by such technological 

requirements? Since ail graduate students have access to e-mail and the world wide web 

through STEM-Net then this is not the case for this course. However it may certainly be 

an issue for other courses in this and other institutions. 

I have been given copies of the required reading materiais for the course which 1 

am to copy and send out to any student that is later in registering and who won't have an 

opportunity to receive the matenal h m  the course instmctor. The fact that the insmictor 



will himself be removed fiom the site will be an added complication since al1 these 

logistical arrangements must be made prior to his departme. 

It has been agreed that I will act as a technical support person should any 

problems of that nature arise. Hopefully there will be a small number of a rather banal 

nature. 

Week 1 

I have had several e-mails from students asking for copies of the course readings. 

In each case 1 have had to ask for the maihg address of the mident. Some are located in 

St. John's while others are in central Newfoundland and also in Labrador. 1 am pleased 

with the response and location of the students. It would appear to me that the course is 

makuig a signifiant impact already since it is obvious that at least one of the midents 

would not be able to do the course if it was offered in the conventionai format. Other 

students would have a dangerous weekly commute. 

It would appear that some of the students are unable to connect to the World Wide 

Web site. I am checking this out now since there is information contained therein which 

would be useful for the students to follow. This is a strange thing since it appears that 

they are able to connect to other sites on the web. 

1 am updating the biography page of the web site with the short introductions that 

the students are providing as their first mail to the listserv. This provides them with the 

opportunity to make sure that their e-mail is working correctly and some experience in its 



use. It aiso quickiy introduces the -dents to one another. 1 wish there was a way to 

have some sort of visuai icientity with each student Perhaps a small mug-shot of each 

student would not be a bad idea These wuld be quickly scanned into a cornputer. saved 

in either GIF or IPEG format, and added to the biography web page. 

Week 2 

More -dents have e-maileci me to say that they are unable to connect to the 6634 

site. I have checked with other technicdly minded people and it would appear that these 

students don? have the latest version of their web browser. Perhaps this should have 

been stated explicitly in the Ietter to the d e n t s .  Apparently the older versions of the 

various browTsers are unable to support the h e s  that have ken built into rhis site. 

My solution has been to point out to the student what the problem is. that they 

shodd update their browser software, and give them some bnef instnictions as to how to 

h d  the latest version of the software and how to instail it on their machine. So far I have 

heard back fiom a few of the students who state that when they have done this and tried to 

connect, they see the site without diff?cuity. No other technical cornplaints so far. 

There has been a cornplaint h m  the students that received their course readings 

from myself, that they are rnissing a couple of pages. I have checked the original copies 

given to me by the Uistnictor and notice that these too are missing the same pages - hence 

the problem. 1 mention this since 1 think it illustrates the need for carefûi planning. In 

this case the particular pages were of no apparent consequence and so the midents wiU do 



without them. 

1 have set up the first of the three questionnaires. The first one deds primarily 

with an assessrnent of the student's background in terms of education and computer 

expenence, sorne logistical questions and also a quick summary of why they took this 

course. The form is an interactive web page fom that 1 have madified, with permission, 

from a form used by Dr. Michael Collins in his Biology course offered over the web. 

While the Ievel of -dent in the two courses may be quite different (undergraduate versus 

graduate) the type of questions that need to be asked remain the same, at least for an 

initial investigation into the effectiveness of this type of medium. It might be an idea to 

compare results with the Biology course once this project is complete. 

Week 3 

The course instnictor has solved the frames problem in a way that should have 

been obvious to me fiom the start. My solution involved changing the student's 

configuration to suit the present technology. Now that I reflect on this approach I am 

rather sheepish about my input in this area The solution given by the instnictor was to 

build a new fiont page for the web site that does not include M e s  but offers the 

opportunity to use fiames if one's browser is able. Such a solution provides a greater 

flexibility to the student. It removes the student one step M e r  nom the technology. 

1 have always been an advocate of using technology where appropriate. However, 

it should not hinder instruction but rather be transparent to the user and help in the 



transmission of the material. I must admit that I did not meet these criteria in either my 

initial production of the web site or the provision of an appropriate solution. 

My solution required that the student take the onus of meeting the demands of the 

technology. They must now deal with a whole new ski11 set. They must be capable of 

changing the configuration of their cornputer or fmd someone that can do it for them. 

This is not the point of this course and such a requirement only added a greater level of 

stress to the students. 

n i e  imtmctor's solution required that the technology adjust to the student. This is 

a much more student-fiiendly scenario and one which I shall endeavor to follow in the 

fbture. 

Week 4 

Al1 of the technical queries seem to be answered. The e-mails to myself have 

dropped off to nothing and no furthex- cornplaints seem to have arisen. From the number 

of submissions to the listserv it would appear that most of the -dents are Mly 

immesing themselves into the course and seem to have Iittle difficulty in accessing any 

of the information given either online or as part of the course materials. 

1 am finding it interesting to note how the discussions online have been going. 

Having done the same course during the previous year on site, 1 realize that the bdk of 

the learning within this course goes on during the discussion of the assigned course 

problems. The discussions helped each of the students in my particuiar class evaluate 



how problem solving actually works for each of us and, in so doing, helped illuminate 

how the process of problern solving might be integrated within the mathematics 

curriculum both as a method to enhance the understanding of other course materials and 

also as a topic unto itself. 

The advantage of a discussion on site is that in trying to descnbe the concepts and 

processes followed in the attainment of a particular solution, one is able to draw upon 

more than simple words for the conversation. Facial expressions, vocal tones, concrete 

objects and diagrams may be used to help illustrate a point quickly and accurately . The 

online discussions are perhaps a double-edged sword in this regard. The students m u t  

try and descnbe accurately to each of the other students their own mental process. This 

requires a very carefully worded electmnic transmission to avoid confusion and 

misunderstandings. While this may be difficult to avoid, 1 believe it rnay actually 

enhance the reflective aspect of the course. Just a thought. 

Week 5 

1 have finally received the last of the letters of consent fkom each of the students in 

the course to use the questionnaire results and their comments in this project report. It 

has taken quite a bit longer than 1 anticipated. 1 suspect that the students simply placed 

the letier on a table and left it there until they got sick of looking at it. Looking back now 

1 wonder if perhaps a more efficient means to collect theu approvd rnight have been to 

have the letter online with the student submitting their approval in this manner. 



The advantage of an online fonn would be the instantaneous receipt of the answer 

(at least instantaneous h m  the time of submission). Perhaps a point for other courses to 

consider. Another advantage is the amount of time required to submit the form. A 

traditional 'snail-mail' postage would require the student to fil1 out the form and then 

physicaily post the letter. In the online version the letter is sent h m  the cornputer so the 

inconvenience of finding a post box does not ex&. 

Perhaps a small point but 1 think it illustrates the busy lives of those people 

involved in this course. Lives have become so cluttered with other family, job and social 

responsibilities that a new addition - no matter how trivial - becomes difficult to fit in. 

Response time wodd depend upon the individuals persona1 set of priorities. I f  this 

particdar set of students is similar to myself, then these extra school responsibilities take 

a backseat to other commitments and remain low on the priority totem pole. 

Week 6 

I am in the process of looking at the overview questionnaire of the d e n t s  

involved in this class. I know most of the students and so something of their own 

background. I am able to put a face to hast al1 of their names. 1 find it interesthg how 

a face, with associated personality, helps make conversation and the undemanding of a 

viewpoint so much easier. 1 anticipate that this will be one of the comments at the end of 

the course - the Iack of a physical identity to place with the e-mail caricature that will 

have been developed in the mind's eye. 



1 happened to hear on one of the Canadian Broadcasting Corporation radio 

broadcasts recently a description of the Masters of Business Education program fiom one 

of the universities in Ontario (Queens University 1 believe). The entire program is 

delivered via distance. One of the more advanced technologies was the three-way video 

link with each çtudent beîng able to see the instmctor and other students. This would 

certainly take care of the lack of a visual contact between class members. The cornments 

made by the students involved in the program were al1 very positive. Students were 

"attending" class fiom as far away as Whitehorse. One of the major drawbacks was the 

incredibly high cost of the course for the student 

While such technologies may allow for the lowering of physicai barriers, the sheer 

cost of the course - high due to the need for cost recovery on the technologies in place - 

would present an econornic bamer which may not be as  easy for some students to 

overcome. Yet another exampie of the polarizing of society dong the haves and have- 

no&. 

Week 7 

The discussion seerns to be waning somewhat these past two weeks. In fact one 

of the students even commented as to whether or not anyone was still out there. Perhaps 

this is somewhat symptomatic of a class whose lives continue on in spite of the fact that 

they are taking this course. Work, family and personai commitments sometimes take 

priority over school. This might be one of the reasons for the slump. The instnictor also 



did not post topics for discussion for this particdm week. For a graduate class this 

should not be a major reason to stop leaming fiom one another. However, 1 am sure there 

was sorne slowing of the conversational threads because of this. 

Perhaps this illustrates the necessity of an instnictor in the ninning of a distance 

education coune. 1 am reminded of the reason that so many administrators are looking so 

longingly at distance education as a means of increasing students numbers while 

decreasing costs. I am not a proponent of such a theory. Apart frorn the cost of course 

development, the need to keep snident teacher ratios at a minimum is a pedagogical 

irnperative. Hoping to effectively educate thousands of students using a single instructor 

may be an economic salvation, but rnay also be a pedagogical disaster. 

Week 8 

This week's discussion continued a thread of paralleling musical ability and that 

of mathematical ability. The fact that such an offshoot of a discussion should occur is a 

reassuring feature of this discussion group in my opinion. The building of these cross- 

generative relationships is indicative of the type of thinking that is possible to generate 

even in a distance format. Particularly within a graduate level class it must be expected 

that the level of discussion would rise above the trivial and obvious. While such a 

discussion rnay very welI nse on its own, the instructor may provide the catalyst to get it 

moving in a somewhat directed focus. 



Week 9 

Very few contributions to the discussion this week. In fact 1 was wondering if 

there may not be some technical problems which might be at the root of this problem. 1 

have not received any calls of distress so perhaps it is simply a slow week on the mental 

end of things. Well, 1 fmd that this week is also a slow week for myself. Not much in 

the way of things to note or discuss. My only comment would be that there is very linle 

in the way of content for this week's discussion. This is in stark contrast to the comments 

made conceming Iast week's discussion. Then again, even in a face to face class not dl 

classes are outstanding. There are high points and low points. Perhaps this is simply a 

low point in the tem for the students. 1 wonder if there has been a study done on when 

these various highs and lows occur? Are they usually at the beginning, end or middle of 

the term? How wodd this class compare to any other classes utilizing the same types of 

technology? 

Week 10 

The terni is winding down and I find that I really have not much more to add in 

terms of critical or reflective observations. Perhaps now might be a good time to try and 

summarize this experience for myself. 

1 mut admit that I began this exercise with a feeling of trepidation. Technically, I 

knew that the setting up of the Web site would not pose a large problem. As it tumed out 

however, while the technical side went fine (at least for the site) the design aspect was 
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somewhat lacking. 1 fell into the technology trap of building on the latest innovation 

without ensuring that earlier technologies wodd also be accommodated. This is a fact 

that 1 hope 1 never forget. 

My solution to the problems the students were havhg with the website was to 

rnodifi the student's computer configuration instead of modifjhlg the site. Once again 

this, 1 feel, was hadequate for the student. It required a knowledge base that was not 

necessady in place and that shodd not have been required. The optimal solution would 

be to modifi the site so that the student would not have to modiQ the configuration of 

their computer at dl.  ï h e  best technology to use might be the technology that is invisible 

to the user. 

1 have promptly answered any technical questions that were presented to me. This 

1 did in an effort to keep the -dents nom feeling isolated and bereft of any help. 

Whether or not 1 was successfÙi would be the students' decision. 

My observations of the online discussions that took place indicate that a relatively 

high level of thinking was taking place throughout the term. The mode of discussion 

required that the hident ruminate on the concepts presented in order to clearly and 

succinctly present any personal views. They were forced to describe in detail their own 

mental processes in solving problems - an exercise that rnay help them understand the 

problem solving process to a greater d e p .  

Overail I think that the course went reasonably weil - perhaps in spite of any effort 

on my part. 1 am reminded of a saying that the good students in a class will leam despite 



the best efforts of the teacher. Perfiaps a negative view of the teaching establishment, but 

a saying nonetheless. 

I hope that this exercise wiIl be of benefit to any hture distance course 

developments. 



CHAPTER 5 

DISCUSSION OF QUESTIONNAIRE AND LISTSERV RESULTS 

Discussion of Questionnaire Results 

Student ProNe 

Questionnaire responses indicated that students ranged in age from 25 to 40. Oniy 

one of the midents was not officially registered in a masters of education program. From 

this data it rnay be assumed that the students are at the beginning or rniddie of their 

professional careers. 

There was only one male participant in the class of seven students. It is an 

interesthg observation that, in a field in which women have characteristicaily been fewer 

in number, significantly more women were enrolled in this class than men. 

The need for a greater amount of communication between faculty and 

administration may be uidicated by the answers given by students as to whether or not 

they realized the course would be offered in this format. While a description of the 

course indicaihg the format was sent to ail possible graduate students, one student 

registered without realinng either the format or the technical expertise required by the 

course. This was due to the fact that the student was not a registered graduate student and 

so the student's name was not on the mailing l i a  

Four of the seven students had taken a course the previous semester fiom the same 

instructor and had found out about the course and new format fiom him. This 



familiarization may have k e n  one of the factors in the breakdown of communication. It 

was mistakenly assumed that the appropriate information had k e n  transmitted to 

everybody by word of mouth since the graduate community here at Mernorial University 

of Newfoundand is a relatively srnall community , or by the sending out of the initial 

ietter of introduction to prospective students (see appendix A). 

Distance Education Backgromd 

Four of the six questionnaire respondents had done at least one distance education 

course prior to this one. Students' prior experiences and successes with the difficulties 

associated with the use of technology and its use in a distance education format may have 

softened the impact of this particular format for these students. Three of these four 

students reporteci having used e-mail in other distance e d u d o n  courses. 

Students had dinering attitudes towards the course format Those students 

expressing enthusiami for the format also had greater difficulties in commuting 

throughout the Newfoundand Winter. Othen found the format beneficid due to work 

and personal commiünents. The t h e  and location convenience appealed to most because 

of these factors. Those students expressing ambivalence towards the format stated that 

they would have taken the course whether it was offered via distance or in the traditional 

format. The need for appropriate course credits and a lack of other appropnate corne 

selections would appear to cause these students to feel they must take whatever course is 

offered in their field, no matter what the course fomt  happened to be. 



At the beginning of the term it was questioned whether any potential snidents had 

been discourageci from taking this course because of the format. In checking with the 

Registrar's office it was found that al1 graduate students that required this particuiar 

course had registered for i t  It would appear that the change in format was not great 

enough to discourage students nom taking the course. 

Student SkiIl Set 

Students indicated a range of computer experience, from expertise in ail listed 

areas to a little experience with e-mail and word processing. Snidents having limiteci 

computer skills may have experienced a sense of nervousness since this course uses the 

computer as its primary vehicle of commrmidon. However, since the choice of course 

format was extemai to the student success in the course for these l e s  experienced 

students may have instilled a positive amibute towards this type of course. Those 

-dents with more expenence with cornputers may have been more self-assured having 

fewer concerns about the format of the course. 

In the second questionnaire, students were asked to indicate what they felt would 

be the moa important computer s k i k  to have before taking a course in this format 

Proficiency in the use of e-mail including how to attach files, knowledge of web browsers 

and word processing were all  indicated as areas in which a prior knowledge wouid be an 

asset These were also the areas that students indicated as havïng some technical 

difnculties during the term. Technicd difnculties with e-mailing assignments, old 



browsers, and incompatible word processor files dl o c c d  in the fint half of the 

course* 

For the instnictor, technical issues nich as the format of subrnitted assignments 

rnight have been an issue if the word processing package used was not one of the more 

common packages. Compatibility between the instructor's and students' cornputer and 

operathg system are technical issues that should be addressed before the start of the 

course. If conversion packages need to be i d e d  then the instructor's skill set should 

du, include pro ficiency in the use of these packages. 

Connectivity Questions 

Connectivity questions are important for the user of Internet senices. While rnost 

snidents used the STEM-Net seMce provided to teachen in Newfoundland and 

Labrador, there is some question as to whether this service wili be available for much 

longer. In future students may be required to purchase their own connections through 

Intemet service providers. One of the students decided to use a private Internet s e ~ c e  

provider instead of the STEM-Net service. Reasons stated for the change in Internet 

providers included the lirnited number of hours ailowed on STEM-Net The student felt 

that the allocated time wouid not be sufficient Unfortunateiy the student experienced a 

number of interruptions in service and did not h d  satisfaction in the technical help 

provided by the Company. Such interruptions in service can prove to be fnistrating for the 

mident. While they may not miss out on the entire listserv conversation since the 



messages continue to reside in their mailbox, they are forced to wade through a backlog 

of messages and try to follow the &ad of the conversation once they becorne re- 

comected. 

Student Satisfaction 

The questio~aires were spread out over the term to give an indication of any 

change in shident perception, enjoyment, or degree of satisfaction of the course. Both the 

second and third questionnaires asked the student whether they were satisfied with the 

course and whether or not they would take another course in the same fomat or 

recommend the course to a fkiend. Ln the second questionnaire five of the six respondents 

stated that they were either satisfied or very satisfied with the course, would recommend 

the course to a fnend and would consider taking another course given in the sarne format. 

The siah student gave a satisfied response concerning the course and would consider 

taking another in the future but failed to give any response to the recommendation to a 

fiend question. The four respondents to the third questionnaire al1 stated that they were 

either satisfied or very satisfied with the course and would both recommend the course to 

a fiiend and consider taking another course given in the same format. 

Web Design 

The second questionnaire r d t s  also indicated that the students were very 

satisfied with the design of the web pages; despite the fact that the initial design 



containhg the fiames format was not compatible with some of their browsers. Only one 

person indicated that the pages themselves were too long and that the navigation through 

the pages was not obvious. The fact that the &es aspect of the web design caused so 

much confusion and needless panic for students that were already in an unfamiliar 

situation is enough to make their use in the fùture questionable for the author. The 

frvstration caused by this circumstance rnay have caused students to doubt their own 

abilities, particularly since the problem persisted for over a week before being resolved. 

Having little or no pnor knowledge base upon which to build, the students were forced to 

wait in this state until a solution was found. Dukg this tirne concem about their fiture 

success in this course and a negative perception on the use of technology within the area 

of distance education may have developed. 

Visual Contact 

The second questionnaire gives the first indication that face-to-face contact was 

missed by the students in this course despite the technologies in place. It had been hoped 

that the use of the listserv and e-mail would be suffcient to overcome this desire. 

However, students indicated that they were missing visual contact. In particular students 

desired a face-to-face talk with the instnictor conceming the assignrnent content. Such 

comments would seem to indicate that the ability to communicate at any time and receive 

a personai reply to the comment using e-mail is d l  not an optimum mode of 

communication for some students. 



Another student wondered if there was as much one-on-one communication in 

this mode as there might have been in a face-to-face classroom setting. The comment 

itself would seem to indicate that this panicular student was finding that this was indeed 

the case and that this aspect of the classroom sening is valued as an important part of the 

collegiai experience. Despite the ability of the students to interact on a more personal 

level through the use of e-mail, this medium was rarely used for this purpose. 

Visualization Pro blems 

Visualization of the presented exercises was a problem for most students. Trying 

to indicate how various solutions were achieved proved to be difficult for some. As 

mentioned previously, however, the exercise of trying to put into words what had 

origindly been fleeting thoughts, might have been one of the benefits of this course 

format The instructor's comments show that the instnictor recognized this difficulty and 

has made some suggestions as to how this might be overcome in any subsequent ofFerings 

of this course. 

The visualkation problem led one student to question the rationale for choosing 

this course for delivery in this format. This highiights the need for a considered selection 

process in deciding which courses are to be offered in a distance format and also in the 

choice of instructional methodologies and technotogies. 



Course Components 

Students generally gave a positive reaction to the various course components. The 

course readings had one person indicate that they were of no help in understanding the 

course content , another felt that the readings were too long while a third felt that more 

readings nom a different standpoint wodd be helpful. Despite the group's srnail size 

various student perspectives are represented: those that want more work; those that want 

less, desiring only the minimum amount of work to pass the course; and the majority that 

do what is required, deriving what they can fiorn the course. A range of motivations 

wodd appear to be expressed in these student types: those that are motivated to become 

mastery students, those for whom the amount of work did not fil1 their appetite for the 

subject, versus the performance oriented students motivated by the mark at the end of the 

tem. 

The use of e-mail to commdcate on an individuai bais was not used as much as 

the author had originally anticipated. The trend indicated that if a student used this mode 

of communication, then they did so extensively. If they were not so uiclined, then they 

did so reservedly. This is much the sarne as in a regular classroom setting in which there 

are those students that tend to hang around at the end of the class to chat and ask 

questions of each other and the instnictor, while there are others that leave, for numerous 

reasons, as soon as the class is over. The mimicking of this particular on site group 

dynamic was an interesthg side effect of this technology. 

Despite the earlier indication of a desire for face-to-face communication, al1 



students indicated that the level of interaction with and their access to the instnictor was 

sufficient. Perhaps this is an indication that, at least at the graduate level, face-to-face 

communication, while desirable, is not a necessary component of a distance education 

course. The instnictor appeared to have met the needs of the students despite the physical 

distance separating them. It would appear that prompt replies to e-mail messages help to 

minùnize the degree of isolation that surrounds the student in a distance education class. 

The degree of promptness is an individual factor that varied fiom 12 hours to two days 

depending on the person. When dealing with an asynchronous form of communication, it 

would appear that the best nile to follow would be to reply to e-mail messages at the first 

opportunity . If t h e  is required to formulate an ansver, to check facts, fmd sources, then 

a quick note to the concemed party indicating that their question is being considered 

might help to reduce the sense of isolation. This may also have the dual effect of allaying 

their fears that their message was not received, and also of imbuing a sense of personal 

academic worth to the student. Most students checked and sent off their e-mail at lem 

once a day, some twice a &y. Questionnaire resuits would seem to indicate that most 

students expect to receive a reply to their queries by the time of their next login. 

Generally a discussion oriented course, -dents were asked to perform four basic 

tasks in trying to understand the role of problem solving in mathematics education. The 

instnictor had the students first solve problems, a process that was to continue 

throughout the remainder of the course. Next, the -dents were asked to reflect on the 

process they followed in solving these problems. Thirdly, having revisited what the 



problem solving process consists of, students were asked to create and implement a 

problem solving unit. Finally, the unit was to be examined in tems of how effective it 

was in the classroorn. Each of these four exercises involves the student in an active 

leaming situation. The first two assignments find the student involved in active doing, 

then active reflection on a personal level. The second two assignments mimic the first 

but on a more general and personally relevant scale. 

The second set of assignments placed the student in a contextually relevant 

situation. Students were not discussing theories without application but rather were 

applying theories and reflecting on their effectiveness in their own teaching practices. 

This personalizing of the course materials appeared to have made the course more 

intrinsically motivating . 

Course Evaluation 

One of the aspects of the course that was of a particular concern to the developerç 

was the course evaluation. M e n  the course was presented in a classroorn setting the 

course evaluation included a presentation to the class. This aspect of the course 

evaluation was found to be difficult to incorporate into the new distance format. 

Eventually it was decided that three assignments and listserv contributions would be used 

as the evaluation tools for the course. Questio~aire responses indicate that the students 

were satisfied with this format, offering no altemate form of evaluation. 

A collaborative effort was made possible by the imîructor in the students' 



summarizing of listserv discussions. Students were encouraged to work together on this 

short assignment. The collaborative format was found to be an effective method and 

echoes the reSUIts of Yakimovicz and Murphy (1 995)- Watabe, Hamalainen and Whinston 

(1 995), and Berge and Collins (1 995). 

The level of student contribution to the listserv varied considerably throughout the 

term. Students gave time as the basic reason for their arnount of contribution. Time was 

required to read prompts and other shident postings, as well as constnict and type a reply. 

Adding this amount to the regular priorities of work and family cm be demanding. As 

such, students found themselves replying to what interested them and oniy then if what 

they were going to Say had not already been stated by another student. The emphasis on 

quality versus quantity was not a bad thing. Verbose e-mailings tended to fdl flat as they 

lacked the natural tonal, facial and body inflection found in an animated face-to-face 

conversation. 

Listserv Discussion 

E-mail Correspondence 

During the Winter semester, part time graduate students that are also teaching in 

the regular school system must divide their time between their own course work and the 

added pressure of giving and marking school exams d u h g  the last part of January. Full 

t h e  snidents will, by the same t h e  period, be faced with assignments for their various 

courses. These two factors may account for the dramatic drop in postings between weeks 



three and five. Week eleven marked the start of the Easter break during which more t h e  

may have k e n  set aside for contributions to the listserv. It was also near the end of term. 

Since part of the tinal grade was to be based on Iistserv contributions, part of the renewed 

activity may have been due to this fact. 

The value of 1 7% as an average share of the listserv t h e  is a refl ection of the 

teachuig style employed by the instnictor which is described in his own reflections of the 

course as king student-centered. Armstrong (1 996) suggested that the facilitator 

approach may provide the most effective teaching mode for the distance education 

instnictor. 

Teaching Format 

The Uistructor suggested that the "sit-back-and-let-the-discussion-happen" 

approach rnay not be as effective in this type of environment. The students have no 

immediate feedback in the form of a nod, eye contact or other body language to let them 

know that their input has been acknowledged and is appreciated. As suggested by the 

instructor, a more moderated approach may induce a more consistent number of 

contributions. 

Size of Contribution 

Apart fiom the number of contributions, both the size of contribution and the 

quality of contribution are important cfiaracteristics. The size of the contribution might 
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be seen as an indicator of the amount of time required by the student to compose, type, 

and send the mailing. It may also be an indication of the amount of time required to read 

the weekly assortment of mailings on the listserv. The time factor has important 

irnpiications for the nurnber of students that may be accommodated per class. This course 

had seven students participating through the semester. Even with this smail number the 

amount of e-mail traffic was considerable. The quality of correspondence gives an 

indication of how effective the course format is in meeting its stated objectives. It also 

indicated the level of thinking exercised by the student With a chance for reflection, 

students had the opportunity to incorporate their ideas into other knowledge base 

structures. 

Table 2 - On Line Time investrnent Required 

Sue of messages with 
1 quotes (number of 5394 649 5015 4742 

words) 

2 Number 5056 ô49 1 3993 3983 
quotes 
Time, in minutes. to 

3 compose and type (20 253 32 200 199 
words per minute) 
Time, in minutes. to 
read al1 reœived 
messages less quotes 160 N/A 164 164 

(300 words per minute) 
5 Number of Messages 33 2 28 45 

- 
foG0nline Tirne 

7 lnvestment in 413 NIA 364 363 385 462 360 670 (iirne to read + Tme 
to write) 

swnt dialoging 6.9 NIA 6.1 ô.1 6.4 7.7 6.0 11.2 
+km Iick-nr 

14.2 



Table 2 provides data describing the e-mail activity of each snident E-mail 

ailowed a student to quote what another mident had writtm if he or she wished to d e  a 

comment on the message. This promoted continuity of the discussion within the 

asynchronous setting. Since a previous message had mon iïkely been read. then the 

amount of t h e  required to glance at the quoted portion of the message and recall its 

meaning was assumed to be negligible. For this reason the quotations have been lefi out 

of the time calcuiations within the table. 

The fkst row of the table gives the total number of words within each of the 

student's and the instnictor's messages for the tenn. The value inciudes only messages 

sent to the listsew. Individual e-mail messages IO other midents or to the inmuctor are 

not included The second row indicates the total number of words in the messages sent 

per student and inmuctor minus the amount of quotations included in the message. 

From this information it is possible to extraplate the arnount of t h e  the d e n t s  

and insiructor spent in using the listsem drrring the t e m  The amount of time is 

dependent upon a person's reading and t y p e  speed. Exact values for these variables are 

unknowfl for both the students and the insmictor. However. by smmkg two vaiues it is 

possible to get an indication of the amount of time spent in using the listserv during the 

term. The values assumed were a typing speed of 20 words per minide and a reading 

speed of 300 words per minute. Since student B dropped the course then hme spent by 

this student on the listserv were not calculateci The 2 messages sent by this d e n t  were 

kluded in the overall calculations. 



Values in the third row were calculated by taking the number of words sent by the 

student, Iess quotes, and dividing this value by the assumed value of 20 wods per minute. 

The assumed value was chosen deliberately low to ailow for time composing the 

messages. Howwer. the value may have been s i ~ c a f l t i y  higher had rhe snident spent 

t h e  composing responses and messages before going online. 

Values in the fourth row wete calculateci for each student and the b t o r  by 

fmding the nmi of the number of words. iess quotq for ail buî the individual in question. 

The individuai d e n t  was Ieft om of this equaîion. It was assumed that since the student 

composeci these messages then he or she would not then read them once they were poned 

This sum was then divided by the assumed reading speed of 300 words per minute. For 

example, when hd ing  the value for d e n t  A a i l  d u e s  h m  row rwo were added 

except the d u e  for snident A. The resultant \sas then divideci by the assumed value of 

300 words per minute. 

Rows seven and eigk the total online tirne for the lisww. \vas calcuiated by 

adding the values fiom rows three and four then dividing by 60 to get a \due in hours. 

The calculareci values. based on assumed values of a t y p e  speed of 30 words per minute 

and a reading speed of 300 words per minute. gave a range of values h m  a low of 6.0 IO 

a hi& of 1 1.2 hours for the students with the imructor invesàng 1 4 2  hours. 

A significant value in this table is the average length of the e-mail message. Most 

of the midents feu within the 100 - 200 wod range per message. This corresponds to the 

size of  a paragraph- Souining through the semester3 messages reveals t h  this is indeed 



the case. Most students treated each e-mail as a single comment on a particular topic. 

Message length is aiso an indication of the time and effort that the student put 

forth in the composition of e-mail messages. Students were reacting to previous lines of 

thought and generaîing new threads of conversation. The content of the messages gave 

evidence of the involvement of higher order thinking skiIIs. SNdent interactions became 

activities of constructing s h e d  meaning of the rriaterial echoing the renilts of Berge & 

CoIIins (1  995). 

Student T i e  Investment 

This parricular distance education course was a two credit course. This meam 

thai, in an on-site settllig, midents meet for a total of two hours per week for the full 

thirteen week term for a totd of twenty six hours- As may be seen in Table 2. the time 

required of this student in reading and composing messages on the listsen- ranged from a 

low of 6.0 hours to a high of 1 1.2 hours. This inclucies the time required to compose and 

send material as well as  read other sudents' conaibutions The necessity of on-line 

participation forced each student to be active in this learning environment. Loobg at the 

time required to type and compose messages, the equivaient of discussing and makùig a 

class presentation it may be seen that -dents contributeci over thirty seven hours of 

work in a course which on site wodd have taken place in a twenty six hour timespan. 

Students developed the direction and pace of the class discussions based iniaalIy 

on the prompts presented by the insmrctor, but took more of a lead role as the term 



progressed. The instnictor's contributions to the listserv were greater in number and 

longer in composition when compared to the -dents7 compositions. However, the 

insûuctor did not overshadow the discussion setting, choosing instead to provide initial 

discussion prompts to guide the students and to summarize the students' discussions at 

the end of each week. Students were encouraged to pursue altemate lines of discussion, 

e-g. on the relationship between music and mathematics, and the role of assumptions. 

Students were allowed to develop the focus and direction of the specific topics while the 

instnictor guided them in the direction of the overall course topic. 

Class Size 

Class size is a determinkg factor in the amount of time that might be required to 

keep up with the Iistserv correspondence. This class had seven students that compieted 

the course plus the *ctor. Correspondingly, the amount of e-mail was not exhausting, 

although one student mentioned that keeping up with even this amount of materid was a 

difficult task. Extrapolating the amount of time that might be required for managing 

larger class sizes, it may be readily seen that, even with moderately sized classes of 20 to 

30 students, the t h e  may triple or even quadruple. Administrators seeking an economic 

windfall through the packuig of distance education classes with hundreds, even 

thousands, of students should be aware of this incredible workload on both the faculty 

member and the students. It would be impossible for either the student or the instructor 

to keep abreast of the amount of e-mail generated by such numben. 



Summary 

In generai it wodd appear that the students enjoyed participathg in this course 

and found the format to be an effective means of presenting and discussing the course 

materials. Some students expressed having dificuity in vinialïzing some of the presented 

problems and solutions. Students also had difficulty in describing their solutions to the 

rest of the class in a piirely textual fashion. The uisaictor recognized these difficulties 

and has niggested that future offerings of this course in this format also include the use of 

an electronic whiteboard or some other graphicaily intense medium. 

The curriculum resources provided by the instructor were viewed positively by the 

students. They rated the web based materials as well-designed and user-fiendly. This 

was only qualifed by an indication of initial problems encountered due to the use of 

&es and the oider versions of the web browsers used by some students. The course 

readings were described as suffcient and appropriate for the course matter. The amount 

of required reading was not overly burdensome for the students. 

The amount of listserv and e-mail traac generated by the students and instrtxctor 

was heavy, but reported as manageable for most of the students. One snident stated that it 

was difficult to keep up with the amount. It follows that keeping abreast of the various 

discussions and addressing the topical issues may prove to be problernatic for both the 

instructor and students involved in larger classes. The amount of time invested in this 

course format proved to be comparable to, if not greater than, the amount of tirne a 

student wodd invest in a face-to-face classroom setting. 



CHAPTER 6 

RECOMMENDATIONS AND CONCLUSION 

Recommendations 

This project has provided an opportunity to reflect upon and monitor various 

aspects of the implementation of a distance education course. The course delivery was 

based on the use of a listserv, e-mail facilities as well as print materiais rnailed to the 

students. The choice of these media was intluenced by the stated course objectives. the 

desired teaching strategy, and the technology available to the student and instmctor. Al1 

involved reported haWig enjoyed the course and felt th& it had met the stated objectives. 

It would be convenient to pull a prescriptive list of procedures from this project 

which other instructors and course designers might follow in the hope of achieving 

similar success. This, however, would be neither practical nor pedagogically sound. The 

rate of technological change and the variables associated with a specifk combination of 

students, instmctor, course content and delivery mode1 make the provision of such a list 

an irnpracîicality. However, there are a number of general questions which have been 

generated from this project which might be considered when setting up a course for 

distance delivery when using this technology set. 



Who will be teaching this course and would a change in Uistnictor require a 

change in the course setup or choice of computer technology? 

Who wil1 be o f f e ~ g  technical assistance to the snidents while they are 

registered for this course? 

Who will pay for the technical assistance? 

What technology will be utilized in the implementation of the course? 

What, if any, changes to the course presentation and evaluation must be made 

in order to impiement the coiuse in a workable distance format? 

Why was this particular course chosen for distance delivery? 

What might be the characteristics of a typical student enrolled in the course? 

How many students will be enrolled in the course? 

How will students be informed of the course format and of any technical 

requirements before the start of the course? 

Where will students be able to access any online materials? 

When wiU students meet in the v W  classroom for synchronous discussion 

of course content? 

When will the student set aside a specifïc time to concentrate on the course 

content and activities? 

What means of courseware evaluation may be implemented? 



Choice of iltsfructor mqy Ulflueece course setup and choice of media 

Each instmctor has their own unique style affecting the manner in which a course 

is presented. This affects the type of technology chosen. Topic discussions and group 

problem solving activities provided personal insights into the problem solving process 

and how it might be incorporated into the mathematics classroom. Consequently it was 

decided that any technology chosen for distance delivery of this course should provide the 

capability to continue with this particdar methodology . 

It is not clear whether al1 course instnictoa can be equally proficient in the use of 

emerging media For the developer of distance courseware the level of insû-uctor 

cornputer proficiency is an important factor since it may pre-determine what media are 

implemented and subsequently affect how the course is stnictured. 

Technical assistance m u  be made miaitable for students. 

The need for technical assistance was made apparent in the delivery of web 

courses as technical difficulties in both hardware and software may arise. Students 

should not have to deal with these problems in isolation. It was found in this instance 

that students can rely on the technical expertise of the course instnictor. However, this 

may not always be the case since the technical ability of each instructor will Vary 

considerably. Although fiiends, relatives and work mates were also sources of technical 

advice, an apparent and dedicated technical s e ~ c e  system was viewed as a refinement. 



Specificaily, public relation skills, communication skills, patience and technical expertise 

in hardware and software rnay need to be reviewed as characteristic components of such a 

service. 

Responsibiïity for payment for technical assirtonce must be pre-detemùned 

Putting a help s e ~ c e  in place rnay incur extra course delivery costs. These costs 

rnay become significant if an institution decides to offer a number of courses via distance. 

A number of options rnay be considered to pay for these costs. 

A fiat fee may be incorporated into the course fee. Al1 -dents wodd 

contribute in this manner to the provision of technical assistance. 

A user-pay number might be established. In this way ody  those students 

that use the system become responsible for the continuation of the service. 

O The institution may consider establishing a toll fiee phone line providing 

access to the system. 

A separate newsgroup or listserv may be estabiished for handiing technical 

questions. 

Choices miut be made in t e m  of specÿic media tu be used for course delivery. 

Primary concern generally Lies with the course content, course objectives and the 

various teaching strategies that will be employed by the hstructor in meeting these 



objectives. Such course specific properties tend to be the impetu in deciding which 

technologies wiii be implemented. III this course the instnictor decided upon a discussion 

based learning environment This led to the decision to use a listsenr as the delivery 

vehicle while other aspeas of the course, for example course outline and timeline. would 

be p l d  on WAW pages. It should not be perceived that the structure of the course 

must remain static. As the course develops and the instmctor reflects on the positive and 

negative aspects of the course de-, other media may be recognized as king more 

appropriaîe. For example, in this course the instnictor suggested that in the next delivery 

of the course the use of an interactive white b o e  as well as the use of graphics or 

animations might prove to be useful in helping students Msualize specific problems. 

The technologid capabilities of the inçtnictor must also be taken into account In 

this course the insrnuitor was l i t e e  in many different areas of computer use. 

Impiemen~g the iistserv and WWW site was not a concern. The insnuctor was not 

reqwed to leam a new ski11 set pior to the start of the course. 

Student ability to use or quickly l e a .  how to use the associated technology and 

the student's acaccess to the technology mua also be considered. Certain assumpticns must 

be made in this area Within this particdar course midents were made aware of the 

computer skills that wouid be requiled for participation in this course through the use of a 

letter sent out to prospective d e n t s  before the start of the semester. It might be worth 

investigating whether the course format c i k m  against those midents thai do not 



have the technicd background to participate in this course. 

Assumptions were made conceming student access to hardware. There is not 

much point in havhg distance education through online technology if the student is 

unable to access the resources through a lack of hardware. In this course the student was 

made aware of this requirement through the pre-course letter. 

Computer software used in the course must be available to the student. The 

student must be able to access any new pieces of software and have the technical 

expertise to install new programs or have access to an outside technicd resource to help 

them through this process. This was made evident in this course during the fm weeks 

when two of the students were having difficulty in accessing the WWW site. It became 

apparent that the students did not have the correct version of the WWW browser and 

would have to update their versions. Technical help was provided by the author and by 

colleagues and fnends of the two students. 

As much as possible, the technology employed shodd remain in the background, 

enhanchg the amount of student-teacher and student-student interactions. The technology 

should not be an impediment to the learning process. Within this course the original 

course format of shident-centred, discussion based classes suggested the implementation 

of a listsenr. The use of a WWW site provided the instmctor with an oppominity to 

update weekly problems and suggest alternative web sites for more information on the 

topic of problem solving. 



Changes fo the course presentcrtion and evaiuation moy be rtecessary u( order fo 

inipkment the course in a workabk distunce formai 

While no change in course objectives should occur when converthg to a distance 

mode, it may be necessary to alter the traditional presentarion of the course material as 

well as  the evaluation format used. One of the reasons why this particular course was 

chosen to be implemented using a distance format was because of the particular mode of 

presentation that was used when it was taught in a face to face mamer- The main part of 

the course was the interaction occurring in the ciassoom. It was felt that this interaction 

may be continued through the use of the listserv. There were diEculties in application. 

These difficulties were primarily due to misunderstandings of assigneci problems which 

sometimes required a visual interpretation. The insûuctor r ecopkd  these difficulties 

and suggested the use of more graphics on the web site or the use of an interactive 

whiteboard. There was also a problem with the Listserv when immediate reactions were 

required in a discussion. Again. the instmctor proposed the use of a synchronous chat 

facility and hoped that this will do much to fàcilitae the discussions and help eliminate 

some of the misunderstandings in firture offerings of the course. 

Speczfk courses rnust be chosen for distmce delivery. 

Students may express a desire for this mode of delivery due to personal time 

schedules, family responsibilities, transportafion difliculties or geographic location. This 



particula. course was offered through distance due to the pdcular  set of cucumstances 

for that term: the only mathematics education instmctor in the University w d d  be away 

for the semester. This rneant that either a distance course would be offered or else no 

course in mathematics education wouid be available for this paflcular semester. A 

benefit to some of the students was realized through the negating of a long and dangerous 

Winter commute. The cancelling of this commute also meant the realization of some cost 

swings in te- of gas and servicing of the vehicle used. For other students the 

presentation of the course in this format rneant that they would have the opportunity to 

continue with their academic studies during an othenvise empty semester. As expressed 

by the instnictor. this particular course was chosen since it appeared to be relatively easy 

to convert to the distance education format. 

A student profile must be ossumed before the start of the corne. 

Student characteristics such as age, culture, education, experience with distance 

leaming and with various instructionai methods and media may influence the manner in 

which courscware is presented. This set of characteristics needs to be assumed by the 

course deveiopers. For established courses, or for new courses which are a part of a 

larger educational program, determining the characteristics of the student audience may 

not be a large problem. For exampk, this course was part of a Masters in Education 

program. Students enrolling in the course would have at least an undergraduate degree 



completed and have some pnor work experience in the area of teaching. 

For those courses which are not well estabiished and are not part of a larger 

program, making assumptions about the potential student population may not be as easy. 

It may be necessary to assume a student profile based on the characteristics of the course 

itself. At the end of the course it may be necessary to alter this 'typical' çtudent profile 

and subsequently make appropriate adjustments to the course delivery model. 

An approx~~ltLOte numbrr of studenh that wiil enroll in the course should be 

determined 

As illustrateci in this course the time commitment involved in a course that 

follows this foxmat is dependant on the number of snidents enrolled. For even 

moderately s k d  classes the amount of the required to read and respond to discussion 

topics, by both instnictor and student, rnay become prohibitive. Hence, this format is 

particularly suited to the s m d ,  seminar setting found in most graduate course offerings. 

For undergraduate courses in which typical class s k s  rnay range in the hundreds. this 

would not appear to be a workable format. 



Students must be infonned of the foniurt and any technical requirements before 

the statt 41he coursr 

The initial contact made between the instructor and the student is perhaps the 

most important and may be implemented through a simple letter of introduction, phone 

cdl, audio conference, video conference, or personal interview. During this meeting the 

tone of the course and the need for the student to take responsibility for their own 

education may be set. It is also during this initial contact that the student may be 

informed about the format of the course and also of any technicd requirements. 

Students mwt have access to online materiais. 

Students having access to the required media was one of the stipulations for 

students taking this coune. It was assumed that the student had either a persona1 

computer at home with an e-mail account or had access to a computer through either 

school, library facilities or at work. This is a major assumption for distance course 

deveiopers considering using these media It detemiines how and where information may 

be presented and how student interactions may be encouraged. The assumption places a 

non-academic prerequisite on the course. 



VïrtuaI clossroom times must be set for synchronous discussion of course 

contenti 

One of the advantages of using an asyuchronous discussion facility like the 

Iistserv is that a specific course time during the week is not necessary. However, there are 

certain times? as mentioned by the instructor of this course, when immediate feedback 

wouid be advanfageous in order to become N l y  involved in the discussion. During such 

times the use of a synchronous form of communication would be required. This means 

that specific times would need to be set to ensure that al1 students know when such 

interactions are occurring and are able to participate. If students are spread over a number 

of different tirne zones, as rnay be the case in distance education courses, then setting a 

convenient time for al1 students may not be as easy as wodd initially appear. 

Students must set aside a speccjTc time to concentrute on the course content and 

activities. 

Students in this course stated that one of the advantages they found with doing 

this course in this format was the lack of specific times during which they were required 

to attend class. The dificulty with this open concept is the need for students to priorïtize 

their tirne. Specific time periods during which they are able to focus their thoughts on the 

course content must be detemillied. For the adult student at home facing the regular 

demands of family life, education ofien takes a lower place on the list of priorities. 



Conclusion 

The process of developing and presenting a graduate course in mathematics 

education in a distance format using a combination of listserv, e-mail, web resources and 

print media has resulted in valuable insights in how both to develop and teach using these 

media Perhaps the most striking impression of this exercise was the need to plan al1 

aspects of the course in detail before the start of the course. The predetermined role of 

the instmctor and the student afTected what media were chosen for use and how they 

were applied. The planning stage included the need to make certain assumptions 

concemhg the students' skill-set, the cornputer equipment available to the student, and 

the type of access the students would have to online materials. The danger in making 

such assumptions may be great as the possibility exists of precluding a student fiom 

taking a course due to technical as opposed to intellectual limitations. 

The need to create an effective learning environment is as critical in the distance 

format as it is in the face-to-face classroorn. The role of the instnictor as facilitator 

becomes particularly important in an environment where the student m u t  rely primarily 

on their own efforts for ideas and information. The instnictor should try to design the 

environment in such a way that each student feels included and valued. 

For the distance education student emerging technologies provide a means to 

move intellectudy, if not physically, closer to their fellow students and instructor. While 



technology rnay not yet be able to entirely remove the sense of isolation that exists in 

nich a learning environment, it rnay help to create a sense of community that would 

otherwise be non-existent. Discussions within this community need not be limited to 

specific times and places but rnay be picked up and dropped according to the desire and 

personal constraints of the student. The tirne lapse allows for more considered replies and 

a greater depth of understanding and intuition to dominate the discussion. 

The distance education student rnay need to take more personal responsibility in 

order to quickly become cornfortable and competent with the realities of leamhg at a 

distance. This rnay mean genefitting coping strategies to deal with personal motivation 

problems and the sense of isolation prevalent within the distance learning community. 

Students not adept at independent leaming rnay need to develop more effective l e h g  

skills. 

Developers of materials and leaming environments shouid be cognizant of the 

characteristics of the student, keeping in mind cultural differences, educational levels, and 

physical limitations. They should keep in mind th& while implementing a number of 

different technologies rnay provide a more exciting learning environment, eac h 

technology should be examined according to its strengths and weaknesses within a 

particuiar delivery approach. Technologies should not be used simply because they are 

available. 

Technical help is critical to the overail success of the course. This help shouid be 



available before the start of the course to deal with Last minute bugs and during the course 

to deal with the inevitable emergencies that arise. The techaical help should be available 

at off hours since distance students may work during the evenings and weekends. 

While the task of preparing or adapting a course for delivery over distance may be 

difficult and involve a number of uncertainties, the end result can be a course which is 

every bit as effective as  a course delivered in a face-to-face manner. 
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APPENDIX A 

Course description sent to al1 potential graduate students. 



Teaching and Learning to Solve Mathematics Problems 
Gradnate Education Course 6634 

To ail poteatial students of Graduate Education Course 6634: 

In this coming term (Winter '97), Teaching and Learning to Soive Mathematics 
Problems will be offered for the first tirne via distance leaming. The course will be 
covering the same objectives as it did in the previously offered on-campus course and will 
rernain a 2 credit course. 

Graduate students wishing to take part in this coune should be aware that part of the 
course will require familiarity with e-mail and connections to the Intemet. Also, in an 
effort to evaluate and improve fùture offerings of graduate courses online, there wiil be 
three evaluations of the course: one at the beginning, one midway and the fuial at the end 
of the term. The outline for the coune as well as timeline and descriptions for the 
assignments are avaiiable at the following Web site: 

The course instnictor will be Dr. David Reid (dareid@morgan.ucs.mun.ca) with 
assistance provided by Derek Howse (dmhowse@gill.iht.nf.ca). 

Derek will be evaluating the delivery of the course as a part of his work on a Master's 
project. If you have any objection to your contributions to the course being used by 
Derek, please let us know. You may dso be asked to sign formai Ietter of consent if the 
Faculty Ethics Committee deems this necessary. 

Students who are considering taking the course should contact us as soon as possible in 
order to ensure that course materials are avaiiable by the start of the term. Should you 
have any concerns or questions regarding the nature and delivery of th& course please feel 
fiee to contact either David or Derek via e-mail. 



APPENDIX B 

Copy of online questionnaires. 



Education 6634 
Using Roblcm S o h g  in the 
Taehing and Lcrrning of 
Mathematics 

Course Evaluation 
Part 1: Student Profile 

Education 6634 is one of the first Education Graduate Courses to be oEered in a 
distance format using online technologies In order to assist us in the evaluation and 
firture deiivery of this and other online courses, we would appraate it if you would 
take the tirne to n1l out the following form. This part of the dua t ion  focuses on your 
background, your expenence with distance education and cornputer teduiology. There 
will be two other evaiuations - one during the term and one at the end of the tem. The 
evaiuation at Md-temi wiU be used to determine how the course is going up to that 
point, using the responses to provide sorne guidance on how to improve the remahder 
of the course. The nnal evaluation will be more summative. It would be greatly 
appreciated if you would take the tlne to complete each of these waluations as your 
input will be invaluable in detennining the success of this course and the nature and 
format of fbture distance onlirie courses, 

Part 1: Student Profile 



4. What Masters program are you workhg on? (Ifyou're not ment ly  working on 
a program, enter "none".) 

5. How many credits towards your Masters program have you accumuiated to Jan 
1, L W  1 

6. Not including this côurse, how many distance education courses have you taken 
(If none, please enter "On and go to Question 8.) (-1 
Indicaie which of the fohwing distance 1e-g media you have used in 
previais distance education coursesurSeS (Chedc as many items as apply.) 
[Ilprinted manuais, textbooks or reartings 

teleconfefencing 
[Ilvideotape 
O satdüte TV broadcast 
[3 audiotape 
me-mail 

istserve 0 1' 
momputer conkencing 
[3 Web site 

At the time of regktenng for Education 6634: 
O were you aware that you were registering for a distandonline course? 
Oy= 
ON0 

O were you aware of the recommended systern requirements for successfiil 
participation in and completion of this course? 
oy= 
O N 0  

How did you first leam about this coune offering? 
D 

Was your decision to take this course influenced by its being offered as an ontine 
distance education course ? Please expiain. 



11.  On whose computer do you moa fkquently access the course site? 
Omy own computer at home 
0 family/household computer 
0 M d  or relative outside home 
O educational institution 
0 business 
O other @leme specify) 

12. What type of computer do you use? 
I 1 

13. Please indicate your level of expenence with each of the folIowing (O indicates 
no experience; 3 indicates enough experience ro be proficient in that 
application): 

3 2 1 

Ne management O O O 
word processing 0 0 0 
grap hics packages 0 0 0 
spreadsheets 0 0 0 
e-mail O O O 
Worid Wide Web navigation 0 0 0 
cornputer conferencing O O O 
other application (please specify) 

1 0  O O 

14. What comuuter D r o m  do vou use most ofien? 



What Web browser (including version number) are you mentiy  usîng? (e-g., 
Netscape 1.1, Netscape 2.0.1, Mosaic 2.1.1) 
I 1 

What is the main purpose of your computer usage? 
0 personai 
O educationd 
0 business 

Who provides your intemet s e ~ c e ?  
0 Memonal University 
0 StemNet 
O Commercial Provider 

Comments: 



Education 6634 
Using Problern Sohring in the 
Teaching and Lraniing of 
Mathematics 

Course Evaluation 
Part 2: The Course to Date 

Education 6634 is one of the fh Education Graduate Courses to be offered in a 
distance format using oniine technologies. In order to assist us in the evaluation and 
niture delivery of this and other online counes, we would appreciate it ifyou w d d  
take the time to fiII out the following fom- This part of the evaluation focuses on your 
experiences with the course format to date. There wiU be one more evaluation at the 
end of the term. It would be greatly appreciated if you would take the time to 
complexe each of these evduations as your input will be invaluable in determinhg the 
success of this course and the nature and format of fùture distance odine courses. 

If you haven't filied out Part 1 : Student ~rofile please do so now. 

Overall Impression 

2. Indicate the degree to which you are satisfied or dissatisfied with your overaii 
experience with this course to date. 
0 Very satisfied 
0 Satisfied 
0 Somewhat dissatisfied 
O Dissatisfied 

3 .  Baseci on your experiences to date, would you recommend this course to a 
fnend? 



4. Based on your experiences to date, wouid you consider t a h g  another 
Web-based distance course? 
Oy=, ON0 

5. What idare the moa positive aspe*(s) of this course to date? 
L 

6. What idare the negative aspect(s) of this course to date? 
r 

7. Comments: 

Technical Problems 

1. Did you experience any technicai problems or delays accessing this course 
during the first week of classes? 
o y = ,  ON0 

ifyes, please bridy descnbe the nature and duration of your problern or delay. 



course to date? 
oys, ON0 

Ifyes, please brieffy describe the nature and duration of your problem or delay. 

4 

a 

Wholwhat was the main source of advice or help in solving your technical 

4 41 

problems? 
0 userftechnid manuais or help files 

2. Have you experienced any technical problems at any other t h e  during the 

Ofriend or relative 
OMUN fàculty/stafr 
0 commercial computer dealer or service provider 
O other (please speciQ) 

Did you experience difncuIty due to a lack of experience with, or knowledge oc 
either the hardware or software required to access the course materiai? 
0 Yes, ON0 

What computer and other skiils do you feel are imponant for a saident to have 
before considenng enroihent in a Web-based distance education course? 
I f 

Cornments: 



Web Design 

Please indicate the degree to which you agree or di- with the foilowing 
aatements about the design of this course site and the pages. (Note: The term "site" 
refen to the cornplete set of pages; "page" refers to an individuai document or file rhat 
is loaded and scroiled through fiom the top to the bottom.) 

5 = Strongly Agree, i= StrongIy Disagree 

1. The site is well organized. 
2. The pages are easy to read. 
3 ,  It is easy to identify what page I am on in relation 
to the whole site. 
4. It is easy to undemand the organization of 
infoxmation on the pages. 
5. The site contains ail the information 1 need 
relating to my participarion in this course. 
6.  The pages contain too much information. 
7. The site is easy to navigate. 
8. The pages are not roo long. 
9. Wirh respect to the web-site, I &en do not know 
whz? :C dc or where to go next. 
10. I c m  irnrnediately idenri& the content of each 
page. 
1 1 .  It is easy to find information I am Iooking for. 
12. The pages take a long time to transfer. 
13. The pages look neat. 



14. Comments: 

4 > 

Course Components 

1s the tirnetable easy to foIlow and understand? 
Oy=, ON0 

Do the required readings aid in your understanding of the course material? 
OYes,  ONo  

Are the required reading interesting? 
0 Yes, O N 0  

Do the required readings add too much to the course Ioad? 
Oyu, O N 0  

Would you like to see more readings on additional topics included in the 
required readings? 
OYes, O N 0  

I f  yes, on which topics? 
m r' 

Indicate the approximate number of times you contaaed the professor to date 
via e-mail (apart fkom the class Iistserv) for each of the following reasons. - - 

to get help in understanding 
to get technical help 
for administrative reasons 

the course content 



1-1 just to chat 

7. uidicate the approximate number of times you contacted other midents to date 
via e-mail (apart from the class listserv) for each of the following reasons. 
17 to get hdp in understanding the course content 
1 1  ta pet technical help 
r j  for administrative reasons 
Ibjua to chat 

8. Do you f i  that you have adequate access to the professor? 
OYes, O N 0  

9. Are you satisfied with the response time to your questionsrinquiries? 
OYes, O N o  

10. In your opinion, whar is the maximum amount of tirne a Web course student 
should have to wait for a response to a question/inquiry? 
C i 

1 1. 1s the professor's level of activity on the listserve suficient for your needs? 
OYes, O N o  

1 2. In vour o~inion. what is the benefit of access to a class tistserve? 

3 What factors influence vour level of contribution to the class listserve to date? 

14. Approxirnately how many times a week do you check your e-mail for messages 
relatins to the course? 1-i 

15. Do the iinks to extemal sites help you understand the course material? 
OYes. O N 0  



18. Would you Iilre to see more Iinks to rrlated mataial inchtded in the course? 
Oyes ON0 

19. Did you explore the extemai linlr site beyond the rrftraiad page? 
Oyes, O N 0  



Education 6634 
Using Problem Solving in the 
Teaching and Leaming o f  
Ma thematics 

Course Evaluation 
Part 3: Final Course Evaiuation 

This is the final time you will be asked for intôrmation concernino o u r  impressions of 
this course. We trust that the experience thus far has not been zoo painful. 

T h d  -ou for fiUing out these forms. They wili go a long way in jrnproving the 
deiivery and f o m t  of future online courses. 

If o u  havent frlied out Pan 1 : Student 9ronIe please do so nolv 

Ovenll Impression 

Indicate the dwee  to which y u  are sarisiied or dissatisfied rvith your overaii 
experience with this coune. 
0 Vexy satisfied 
0 Satisfied 
O Someivhat dissarisfied 
O Dissatisfied 

Based on your experiences. would )-ou recommend this course to a fiend? 
0 Yes, O N o  

B a d  on your expenences. would )-ou consider raking another Web-based 
distance course? 



5. What idare the rnost positive aspect(s) of this course? 

6. What idare the negative aspect(s) of this course? 

D 

Technical Pro blems 

1. Since rnidtenn, have you experienced any technical problem? 
Oyeh O N 0  

If yes, piease bnefly describe the nature and duration of your problem or delay. 
t 

4 1 

2. Who/what was the main source of advice or help in solhg your technical 



pro blems? 
O userftechnicd manuais or help files 
O niend or relative 
OMUN ~ C U l t y ~ ~  
O commercial cornputer dealer or senice provider 
O other (piease spec*) I I  
Comments: 

1 .  Indicate the approximate number of rimes wu contacted the professor since 
midterm via e;&l (apan from the ciass listserv) for each of the foilowing 
reasons: 
1-1 to set help in understanding the course content 

to get technical heip 
(( for administrative reasons 
1-1 just to chat 

2. Indicate the approxirnare number of rimes you contacted other students since 
midterm via e-mail (apan from the class listserv) for each of the foilowing 
reasons: 

to get help in understanding the course content - 
1 ( to gei technical help - 1 1 for administrative reasons - 1 1 just to chat 

3 .  Do you feel that you have adequate access to the professor? 
O y=, O N 0  

4. Are you satisfied with the response time to your questions/inquines? 



In your opinion, w k t  is the maximum amount of time a Web course student 
shouid have to wait for a response to a q u e s t i o d m q ~  
I 1 

1s the professor's levd of activity on the listserve scrfncient for your needs? 
Ob, ON0 

What fmors duence your levd of corn'bution to the ckss b e n e  shce 
midtenn? 

- -- 

8. The following is the evaluation scheme by which you wiii receive your final 
mark: 
Introspective Account 15% 

Design Teaching Unit 35% 

Implement Teaching Unit 3 5% 

Odine Participation 15% 

Do you have any suggestions for altemate methods of evaluation? 
w 

9. Comments: 



Are you wiiling to participate tùrther in this evaluation by being inte~ewed by 
telephone? Please indicate your consent to be contacted by telephone by providing 
your telephone number (with area code) and a convenient time of day to be contacted. 

Telephone: )] 
The besr time of dav to contact me at the above numbet is: 

Education ti634: L's'suig R o b l m  Solviiiq in tlic Tsching YIJ 1.ar111113 31'.\!3rhe;rnll~ 
This knn I i a  bccn USCd and rnoclifid \VI& prrmuion by h.tek 1 lruin rfie onqiml by Dr \Iisiuc.i CriIlim. 
\lanon;rl L'nivmicy o f  Xew6ounJ1~id .Ul rt@its r r ~ c w d  
h a  upd3t~ri: Apnl 14. 1997 
hap: \ b u =  uan iuncurna t l i~~G63t  timI.htrii1 



APPENDIX C 

Copy of letter of permission sent to each registered student 



Dear Graduate Student, 

1 am a graduate student in the Faculty of Education at Mernorial University. During the 1997 
Winter semester I will be conducting an evaluation of the online presentation of the course 6634 
- Teaching and learning to solve mathematics problems. This project will involve three student 
questionnaires and a qualitative analysis of online discussions for the purpose of evaluating and 
improving the presentation of graduate course matenals in an online, distance format. 1 am 
writing to request your permission to conduct this pmject and to invite you to ask any questions 
you might have. 

No change of course content will occur as a result of this project. 

Ail information obtained will remain confidential with each student's anonymity preserved and 
will be destroyed at the conclusion of the research. This project has received the approval of the 
Faculty of Education's Ethics Review Cornmittee. The results of this project will be made 
available to you upon rrquest. Your participation is entirely voluntary and you have the right to 
request fieedorn fiom, or a cancellation of the project at any time. 

Please indicate your permission for this project by signing and returning the form below (a 
stamped, addresseci envelope is enclosed for this purpose). If there are any restrictions you would 
like to impose please indicate them in the space provided. Should you have any questions 
regarding this project please contact me at 579-6328. If at any time you wish to speak to a 
resource person not associated with this projec~ pease contact Dr. Patricia Canning, Associate 
Dean, Research and Development, 73 7-85 87. 

Yours Sincereiy, 

Derek Howse 

I agree to participate in the project conducted by Derek Howse of 
the coune 6634 - Teaching and learning to solve mathematics problerns subject to the 
restrictions I have listed below. 1 understand that my participation is cornpletely voluntaxy, and 
that at any time 1 may withdraw this permission. 1 understand that al1 information collected 
during this project will remain confidential and at no time will individuals be identified. 

Date: Signature: 

Name (Please print): 

1 impose the following restrictions on my participation in this project: 
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Copy of student data in tabuiar format 











Midlerm Questionnaire - Technlcal Problems 

iource of help ilîicully due 10 Important 
ck of experience compulcirlolher skills 

sl week 
hnical Comment 
hlems? I :chnical 

oblerns et Comment 
her Iirne? l 

Couldn7 access 
lnlernel on Sternerit. ! Unable Io connecl 

Sending allachment 
itsing wordperfecl7 - 
unaMe lo be read by 
olher sludents. 

Word proceashg, 
graphies, cornputer 

Needed new version 
dNelscap. Yei 

Urus on compirtar. 
Trouble Mih inleinel 
provider (swilched Io 
commercial) 

FarnUiarity whh Intemet, 
e-mail, altaching files, 

Unable Io rend 
allaclied file horn own 
coniprrler 

IUN 
icull ylslefl 

Overau k W  of 
compulers and e-maU. 

Yee Know enougti no1 Io 
panic, Enoiigh to gel 
yourseH out of Iroubis. r Yes 

l Troiible accessing 
Yes Sleninel (Slemnel'b 

Netscape, eudora HgM, 
Yen sleinnet, word procassot 

Yes 
1 Wsb, e-rnall, patlencs 

wilh technology 



Miderm Quedonnaire - Web Design 

isy Io , 
avigale 

5 

asy to Undersland 
enlify able 
calion orgaciualion 

ion1 knaw Immeâ&tely 
 ha\ lo do oc identify the 
rhere Io go conlerû 











Final Questionnaire - Overall Impression 

arne 

C 

- 

D 

legree of 
alisfaclion 

Ver y 
Selisfied 

ecornmend Io 
Fr iend? 

Yes 

Yea 

- 

eke andher? 

Yes 

Yes 

Yes 

Yes 

lost poslive aspect? 

lot reslricted by lime or location. 

Zonvenienl for lhose nol living onde. 
hoadens accessibilily. 

Zonvenience. lme Saving. Learning 
now lo use my compuler 

Online discussion - able lo read at own 
leisure - somelimes more convenient 
lhan atlending class. Writing aspecl 
requires more awareness of what k bain 
writlen tnterma of direclions and 
examples. Forced lo be organized, 
sequenlial and coheren! in thinking end 
choice of words. 

'roblems wilh inlemel provider 
ras a major haadache. 

JO face to lace inleraclion wilb 
llher dudenlslprof. 

Enjoyed Ihe course (but not as 
much as being in cbss). convenlen 
no1 k i n g  in class. Tkns consumlng 
conltibuting 10 the Uslserv. Fek as 4 
spending more lime lhan if 
physkally in c h .  

Enjoyable course and lomiat. Liked 
convenience of nol having 10 bave 
home but missed the face lo face 
lnteraclion, Topics, concarns are 
nd lalked about sporr(aneoudy 
lîuough the c q u î e r  

Online dkussion. Somethes 
fell \bat face 10 lace discussbn 
WâS 0nly Wây 10 fldy 8~pbh 
ideas, So much e-maUI 
Amount was o v e M e M g .  
Fe# people were writing bng 
messagea but no1 saying 
much 
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