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AIlSTIlACT

Developers ofdistance education course materi als rccogniz.ethepossi bili ties that

exist within the framewo rk of emerging computer andcommunicati ons technologies and

how they might beappli ed to future distance educa tion courses. Thi s project moni tored

the development of an existing graduate level educa tion course into a d istance educatio n

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

confermcing through the use of a listserv . An analysis of the course wasconducted and

based on four separat e evaluation tools: a set of threeonline questionnaires. a reflec tive

journal kepcby the author, an interview with the instructor of thc course , and an analysis

of both the students' andinstructor' s postings to the listserv .

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

satisfac tory and that the technologies usedwere adequate for the trans mission o f course

content andviewpoi nts in spite of some initial technical difficulties. Pro blems occ urred

with student visual izati on of some of the posed problems and subsequent solutions si nce

descriptions wereso lely text based. Studen ts alsobad difficulty in sendingattac hments

with e-mails, It wasnoted tha1. desp ite the studeDts' feeling thataccess to the instructor

wasadequate and that the respo nse time to alI messages wasprompt. there still existed a

feelin g of isolation. Students missedthe face-to- face interactions an d sense of

co llegial ity that occurs in the tradi tional classroo m setting.
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CHAPTER .

OVERVIEW OF PROJECT REPORT

Project Backgro und and Ra tionale

Memorial Universi ty ofNcwfoundland, Newfoundland and Labrado r' s only

uni vers ity. has in recent yean had to dealwith funding cutbacks and increased operating

costs . A number ofdifferent strategies were implemented by the university

admini stratio n to try and cope with thi s fiscal chal lenge including : the offeri ng of ear ly

retire ment packages to faculty and staff, increas ing stude nt tuition fees . andthe

implementation of a new hiring scheme . The num ber o f courses ab le to beoffered by the

indi vidual schoo ls decreased as a result oftbe drop in available teac hing facuJty.

During this period one:of the two mathematicseduca tion faculty members within

the Schoo l of Educatio n retired . Complicating manc:rs further , the remainin g facuJty

mem ber was scbeduIed to be: out of the province and eventuall y. out of the country during

the Wmter semester o f 1997. In an effort to continue to provide at least one course

offering to graduatestudents in mathematicseducation durin g the Winter semest er of

1997. the faculty mc:m.berinvestiga ted the poss ibility of providing a graduate course:

through distance education. The scheduled course. Teaching and Learning (0 Sol ve

Mathematics Problems . had been taught the prev ious ye ar by the same faculty member

and the author was a member ofthat class. The faculty member deci ded to offer the



course in a distancefonnat. making modifications to the delivery but not to the course

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

students of many post secondary institutions bad provided a new means for interacting

with students ever distance (Brooks. 1997; Besser. 1996; Hansen. 1996) . Howev er . as

Besser ( 1996) cautioned, not all curri cul ar subjects and pedagogjcal sty les are appropriate

for these new media. He proposed tha t each new learning situa tion be analyzed to

de termine the type of implemen tatio n that will provide the student with the most

rewardin g learning experienc e. While it is impossible to pre-determine a studen t 's

experience in a new educational setting. it was felt by the course instructor that a learner­

cente red environment and a co mbinatio n of traditional print media. fistserv, e-mail and

the World Wide Web (WWW)mightprove to be effec tive .

This project report provides an o vervi ew of the efforts taken by the faculty

member andthe author through the stages of development, implementation and

evaluation. By investigating the processfollowed future coursesde veloped along simi lar

lines might benefit from this experience.

Definitiou

This project paper used termin ology specific to some of the emerging med ia and.

as such, may not be pan of each reader' s vocabulary. The following are definiti ons that

may make the readin g of this paper a dearer exerc ise. The definitions were taken from



the Internet literacy Conmltants glossary of lntemet terms ( 199 7) that were avai lable at

http ://www.matisse..octlfileVglossary .html

Brow ser A Client program(software) that is used to loo k.at various kinds oflntemct
=<>W<eS.

E-mail (Electronic Mail) - Messages, usuall y text. sent from one personto another
via co mputer. E-mail can also be sent auto matical ly to a large number of
addresses (Mai ling list) .

Ho me Pag e (or Homepage)
Several meanings . Originally , the web pag e that a browser is set to use w hen it
starts up . The moreco mmo n meanin g re fers to the main web page for a
business. or ganization, person or sim ply the main pag e out o f a co llectio n of
web pages , e.g, "Chec k out so-an d-so ' s new Home Page ." Another sloppie r
useof the tenn refers to practical ly any web page asa "homepage," e.g. "That
web site has 65 homepag es and none of them are interesting."

HTTP (Hyper Text Transport Protoco l) - The pro tocol for mo vin g hypertext files
across the Internet. Requires a H1TP client program on one end.and an H1TP
server pro gram on the other end. HTTP is the most important protocol usedin
the Worl d Wide Web (WWW) .

In ternet (Upper case I) Thevast collection of inter-c onnected networks that all usc the
TCPIIP protocols andthat evolved from the ARPANET o f the late 60 ' s and
early 70' s.

Lisuerv Themost co mmon Icind of mailIisL

Maillisl (or Mailing List) A (usuall y automated) system that allows people to send
e-mail to one address, whereupon their messag e is co pied and sent to all o f the
other subscribers to the rnaillist. In this way , people w ho have many different
kindsofe-mail access can participate in discussions tog ether.

Mosaie The first WWWbrowse rthatwas available for the Macin tosh, Window s, and
UNIX all with the same interface. Mosaic really start ed the popularity of the
Web . The so urce-code to Mosaic has been licensed. by se veral companies and
there are seve ral other pieces of so ftware as good or better than Mosaic, mo st
notab ly, Netscape.



Netseap e A WWWBrowserandthenameofacompany. The Netscape (tm) browser
wasoriginally based 00 the Mosaic program developed at the National Center
for Supercomputing Applications (NCS A).

Netwo rk Two or more computers connected together so that they can share resources.
Two or more networ ks connected together comprise an internet.

Pos ting A single messag e entered into a netwo rk communications system. E.g. A
sing le message posted lO a newsgro up or message board.

Se rve r A computer, or a software package , thatprovides a specific kind of service to
clien t software running 00 other computers. The term can refer to a particular
piece of software, such as a WWWserver,ortothemachineon whic h the
software is running, e.g. Our mail server is down today. that's why e-mail isn' t
getting out. A single server machine could have several different server
software packages runnin g on it, thus providing many different servers to
clients on the network.

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

http://www.matisse .netlseminars.html

WWW (World Wide Web) - Two meanings - First, loosel y used : the whole
constellation of resources that can be accessed using Gopher . FfP. HTIP.
telnet , USENET. WAIS and some other tools. Second, the universe of
hypertext servers (HTrP servers) which are the servers that allow text.
graphics, sound files, etc. to be mixed together.

Pro ject Activities

ntis project reported on the application ofa listserv and a WWW site to a

graduate class in mathematics education offered using distance delivery. This included.

in consultation with the course instructor, the following activities:

designing and develo ping a WWWsiteappropriate for the course,

providing technical help with probl ems as they came up during the course.



monitoring the listserv activity ofall participants.

designing and implementing online qucstionnain::sfor the gathering of

student feedback on the course.

describing and analyzing thecourse and its development. and

writing this report.

Designing a WWWsiterequiredaninfonnalreview oftllecowseasithad existed

when taught in a face to face manner. Initially questions werediscusse d from 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 manner in which the course is
approached by the instructor?

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

In the end.the instructor decided that the course objectives need not bechanged

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

modified slightly to provide more emphasis on the discussion contribwions 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,

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

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

beable to fully participate in this course. The list of potential students wasobtained from



the Scbool of Graduate Studies andwas assumed to include al l interested registrants for

the course .

Four data sets wereco llected during the project and are described as follows:

Threequestionnaires (see Appendix B), one at the beginning, one in the midd le

and one at theend of the term.,wee posted on the WWW in order to record

studen t impressions of the course . 1be threequestio nnaires were adap ted from

two questio nnaires developed and usedby Dr. Michael Collins of Memo rial

University of Newfo undland to gather student impressions on an under graduate

course in Biology that was offered usin g e-mai l and the WWW .

It . A record ofaI l listserv interacti ons was kept andanalyzed for number , frequency

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

contained within both the questionnaires and the Iistserv was obtained from each

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

In order [0 preserve stUdent anonymity names were omitted from the body of this

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

replaced with letters of the alphabet.

III. Theinstructor's views of the course format and its effecti veness wasalso

recorded. The faculty member wasask ed to provide a personal view of the

various compo nents of the course afte r the com pletion of the course. These

included topics similar to those contain ed within the questionnaires filled out by

the stud ents.



IV. The author kept a penonaljoumal during the design and delivery phases of the

course to provide another dataset. This jownal highlighted the activities involved

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

included comments and observations ofme course .

The data sets were designed to help 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 general?

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

or similar model?

What are the students ' recommendations for future distance delivery courses

offered in this format?

What was the i.nstructor's impression of the development and presentation of

the course?

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

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

may be offered foUowing a similarmodel?

What are some general princip les that may bederi ved from the course: as

deli vered that might mak e future developm ent and implementation ofcourses

following a similar mod el more effective?



The abo ve questions were reviewed by the instruct or ofthe course and were

judged to beappropriate for both the project and to produce data that couJd be funher

usedfor course improvemen L



CHAPTER,

EFFECTIVE DISTANCE EDUCAnON AND THE ROLE OF TECHNOLOGY

Introduction

Tbe evo lution of distance education from the originaJ print-based correspo ndence

courseware to the multim edi a mode l may be at least parti ally attributed to developm ents

in the electro nics.,communications and computing industri es . This past decade hasseen

developments in the areas ofdigital and video compress ion. an increase in personal

computer use.as well as [he widespread use of the WWWandthelntemeL According [0

Bailey ( 1994) and Hansen (1996), these devel opments pro vided new areas of

investi gation for the distance educa tor anddeveloper ofdistance educati on material s.

Effectively applying these techno logies requiresre-visiting basic educa tionaJ pedagogi es.

including the concepts of leamin g. motivation. and learning environmen t theories and

issues.

Learning

Piaget (1954) has suggested tbatleaming is not a smooth andcon tinuous process

but rather occurs sporadi cally in response to new informatio n. When a person is

confronted with new informa tion this informati on is either assimilated into an existing

mental structure or the structure shifts to fonn a new accommodating structure. Until the

infonnation is incorporated into the cognitive snucture the person exists in a mental state



of flux . As the processof incorporation proceeds through either assimilation IX"

accommodation the state of discquilibrilDD shifts towards equilibrium.

According to the Piagctianview of cognitive development. it is necessary for the

learner to be mentally active in Iris IX"her environment in order to acquire new knowledge

and to ascribe meani ng to w s new knowledge. Tbe mind must organize the perceived

reality and act upon it. Accordingly, the learner is not an empty vesse l to be filled wi th

facts and figures but must activel y parti cipate and integrate the environmental stim uli

pro vided. How the knowled ge has been pres ented or used and what ex isti ng mental

stru ctures are currently in place will influence the learn er's mental co nception of the

knowledge.

Winroc:k and AJesan drini ( 1990) proposed tha t the synth esi s of new know ledg e is

directly dependent on the ability of the student to generate relatio nshi ps between parts o f

the knowledge base. Theseco nnections ma y be internal. between various parts cf the

new knowledge, or external, betweenparts of the newknowledge and existing

knowledge.

Winroc:k's (19 89) investi gations have suggested that this ability to generate

conn ections between topics appears to be a characteristic separating good and poo r

learners, A number of other studi es (Se ifert, 1994; Bean, Searles. Singer andCowen,

1990; Wittrock and Alesandrini, 1990; Peters and Levin. 1986; Malone and Dekk ers .

1984) have suggested that a lack of leaming strate gies may also beII. significant

characteristic of students with leaming difficulties . Learning strat egies that may beused

10



to help cultivate the generation of internal and extemaIeoeeeecoes include: summarizing

the material; making analogies to topics a1rcadycogn.itivel y digested; aeating a coecept

map to visually andphysically represent the connections within and witho ut the top ic;

using mnemonic strategies .

Thecognitive theori es ofPiaget are echoed in the instructional theori es c f Bruner

(1960). Bruner subscribed to Piaget' s learnin g theory thaI learning is an acti ve process in

which learners construct new ideas based 00 Cl.II'l'eI1t knowledge. The learner selectsand

transforms information, constructs hypotheses, and mak es deci sions. re lying on a

cognitive structure to do so. Cognitive structures provide meaning and organization to

experi ences and allow the individual to explore beyond the scope of the given

information..

Accordingly, Bruner ( I966) suggestedthat instructorsshouJd approach teaching

from a discovery point of view. Learners should be enco uraged to tty and develop their

own principl es . An acti ve dialogue shoul d be maintained between the student andlhe

instructor to chec k the sruden t ' s leve l of underslaoding, to correct any miscon cepti ons

tha t may occur, and to co ntinue to present the stUdent with DeW learning activities (Eaton.

Anderson and Smith, 1984 ). Curriculum should be organi.zed such that new learnin g

activities reinforce concepts already discussed and discovered.

Bruner ( 1966) suggested that course developers and teachers shouJd be aware of

the following four points when designing instructional activities:

students' predisposition towards learning.

"



theways in which a bodyofknowledge can be str\ICt1.lm:i so that it can be

most: readily grasped by the learner .

themost effective sequences in which to present material.

the nature and pacing of rewards and punish.ments.

For lhe deve loper ofdistance education materials, investigating these four points may

influence bow thecourse is presented. what types of media might be most effectiv e . and

eve n whether or no t a course will beeasily and effectively presen ted in a distance

ed ucation format.

Ausu bel (1963 ) suggested that learnin g may be enhanced through an active

environme nt which emphasizes the use of questi onin g techniques befo re. during and after

the instructional activity . This is echoed in the work of Seifen ( 1994) who suggested thai

a student's undemanding and recall of information is enhanced through theuse of

questi oning. The questi oning goes beyond the simple recitati on o f factsbut rather seeks

to have the student reach a higher level ofthinking by askin g "Why...?'" or - How ...; .

Such questions help to build new infon:natio n eerwcrks andconnections. They aid the

processes of assimi lation and acco mmodati on thereby belping the student learn the

material.

For the distance edueato rthese theories suggest a need for the activ e participation

of the student, They also suggest the need for a co ntin ued emphasis on interactions

betweenstudents and interactions betw een the stud en ts and teacher. The developer of

distan ce educatio n courses should determine whether such interactions may be

12



accommodated through various confereneing systems and which of the systems is most

appropriate for a particular course.

Jonasse n (1991) has suggested that knowledge is constructed and that there is no

such thing as an object ive store of knowledge that can be transmitted exactly from teacher

to learner. "We all conceive of the external reality somewhat differently, based on our

unique set of experiences with the world and our beliefs about them" (Jonassen, 1991, p.

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

assimilate new know ledge are influenced by the unique set of previous knowledge,

personal motivations, aptitudes, experiences, and metacognitive strategies that have been

developed by the learner. Such learning theor ies suggest that ideal learning environments

are those which emphasize self-di rected learning, problem solving sessions, interactions

between the studen ts, and interactions between the students and the instructor. Recent

developments in the fields of computers and communications have opened the door to a

higher quality in distance educat ion by providing mechanisms whereby such learn ing

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 assist students in develop ing

flexib le knowledge bases that promote use of information, and encourage diversity of

thought. They must build learning communities that link students to others students and

promote mean ingfulleaming rather than credentia ling.

13



Student Moti vati on

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

the learning process. This is particularly true for the distance education student who must

con tend ....-ith a sense of both physical and intellectual isolation . This isolation may lessen

the student's desire to put forth the effort and discipline required to successfully complete

a dis tance educat ion course. Reiber (1992) has suggeste d that designers of distance

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

which supports intrinsica lly motivating and self-regulated learning.

Attribution Theory

Weiner ( 1984) attempted to link personal attributes to motivation in learn ing. He

suggested that every attribu te begins with a certain actio n on the part of the student. The

outcome of this action . either success or failure. may lead to some general emot ional

reaction based on three characte ristics : locus ofco ntrol. constancy, and the abi lity to

contro l the acti on.

Locus of contr ol refers to whether or not success or failure is dependent on factors

which are internal or external to the student. Internal factors include percei ved ability and

personality whereas external factors would include the degree of difficu lty of the task. If

the locus is internal and success occurs , then it might be expec ted that a pos itive attribute

wou ld occur since success would be attributed to some persona l characteristic. Fai lure

unde r the same locus may produce a negative attribute. For examp le. if a studen t submits

14



an assignment late because of poor tim e management on their part then this fail ure may

be attributed to a faul t in the ir character, lftbe submissio n ill late due to technical

difficul ties then a negati ve attitude may be produced to wards techno logy but a positive

reinforcemen t of personalprqwedness may occur.

The second facto r proposedby Weiner (1984) is thatofconstaney. Different

perceptions of successand failure occur dependin g on whether the fac to rs involved are

changea ble or set. Borkowski. Carr. Rellinger and Pressl ey (1990) suggested a stron g

connecti on between attribution and se lf-esteem. Fai lure as a result of a lack of effort •

some thing which is vari able -mey not affec t future successes. Howeve r, failure due to a

lack of perceived ability may lead to a be lief in future failure and a lowering of self-

Finall y. Weiner ( 1984) describes the ability to co ntro l the action as the thin:l.factor

in his attribution theory . Amount ofeffon and time spent are exam ples of this type of

control lab le factor . How the studen t ma y react to such factors is not easy to predict. fo r

exam ple. a student that expends a greater than average amount of time to reach an answer

to a typical problem ma y experi ence either a rise in self-esteem, since the problem was

solved, or a lowering o f sel f-esteem, since it took a longer time.

SeU-efficacy Tb eory

Sch unk's (1985) self-efficacy theo ry referred to a student's perceived ability to

successfully complete an activity based on the outcomes of similar past performances and
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how these past performances have affected the belie f in ones ab ility to successfully

complete a task.. Locusof contro l andstab ldunstable factors are also cited as infl uenc ing

this percepti on . In orderto succeed at a task, studen ts must believe they are able to

complete it in order to bemotiva ted to the point of investin g effo rt and risking failure.

The link betweeneffort andsuccess is importanl in se lf-efficaey theo ry. While

success at a particular problem may increase a student's sense of self-efficacy in this area.

the magnitude of the increase may betempered if a seeming ly undu e amount ofeffort is

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

sense of se lf-efficacy . With this connection between perce ived ability and effo rt in mind.

Schunk (1985) pointed out several areas that a teacher sho uld be aware of in the learnin g

enviro nment. These have to do with appropriate and effective methods of info nnati on

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

the influences of peer perceptions.

Both Schunk (1995) andAmes (1992) arguedthat teachers must be care ful in

settin g appropriate goals and rewards such that a healthy blend o f effort leadin g [ 0 a bigb

rate of success is included in the learning enviro nment, Setting goals too high may lead

to disc ouragement whi le settin g the goals too low may lead to succ ess without effort.

Student rewards should be reflecti ve of both the amount ofeffon invested and the goals

attaine d. Rewarding on the bas is of solely one or the other is detrimental to self-efficacy .

Ames (1992) also pointed out the importance of allowing students control over

decisions . A sense of autonomy, a positive se lf-perc eption and an internallocus of
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control are important factors in the development of a mastery student. Giving students

cont rol in the learn ing environmen t may lead to the support of these ideas. Ames stated

that these dec isions should be allowe d only if they are positively influencing a student's

dec ision making process. If the decisio ns made are an effort to avoid failure or min imize

effort, then such decisio ns shou ld not be suppo rted.

Co llaborative and cooperative learn ing strategies are proposed by both Ames

( 1992) and Schunk (1985) as alternat ives to the risk-taking ventures of individua l

ass ignments. In this manne r learners would work together to accomp lish shared goals ,

leaning on and learning from the expertise of other students within the learning

enviro nment. These sma ll group efforts may have both social and instructional benefits.

Recent developments in computer and communications techno logy allow for the use of

group work in distance educatio n courses despite the physica l separation of students and

instructor. Students are ab le to share files both asynchronously through e-mail or speak

directly with one anot her through audio confe renc ing, or chat facilities.

Transforming the Distance Educ ation Learning Environment

Beyond the central ideas oflearning theory and motivationa l theory , another

variab le that affects the quality ofa student's learn ing is environment. Ol iver and Reeves

(1996) have suggested that the effectiveness of any learning environment is depen dent on

the prov ision of activities which stimu late the learners' cognitive and metacognitive

act ivity at a high level. It was suggested that such activit ies are most effective when they
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present the learner with personally meaningful andrelevant content. The learner should

alsohave an opportunity for reflection during this process. a chance to processthe

presented or experi enced s itua tion and come to a perso nal understanding of the

information.

The generative learning processis maximized by crea tin g learni ng en vironments

in which the stude nt is abl e to control the exposure to new ed uca tional stimuli and have

time to process it. Oliver and Reeves ( 1996) hav e suggested that active learning

environm ents engaging the students in perso nall y relevant content are parti cul ar ly

effecti ve . Jonas sen (199 1) and O liver and Reeves (1996) have also suggested that self­

directed exp loration. problem solving and knowledge manipulation are characteristi cs of

learning enviro nments which are conducive to the construction aCknowled ge.

Emerging T echDologi es ill DistaD« Ed Uc:atiOD

Within the past few yean advances in communicati ons and compute r technology

have included: asynchronous co mputer cccfereociag, audio-ccnferencing, aud io-graphics.

audi o-tapes. cable tele vision. co mputer disks andCD-ROM. des k-top video­

ce nferenciag , interactive lase r disks, one-way sate llite communication. two-way sate lli te

comm uni ca tion, sync hro nous computer conferencing, videotape, voice mail and e-mai l.

Intern et and WWW (lbach and Murphy . 199 5). Each of the se provides th e user with a

potential glo bal co mmunity of learne rs. With so many tec hnologies evolvin g and

availa ble for the teacher to choose from there is often a tend ency for the technology to
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drive the deve lopment of distance education courseware as opposed to the pedagogical

justifi cation for its use (Ely, 1996) . Comeaux (199 5) has suggest ed Ihat some present

usesof lCChnology , particularl y two-way video andaudio , in the distance ed ucation

environment may be obtrusive and psychologically wmerving to the stud ent, According

to Comeaux, the learnin g environment should be designed to transcend geographical as

well as psychological barri ers,

Ely (1996) has stated that the most successful distance education programs are

those which respo nd to real needs ; they offer an alternati ve to learning tha t would

otherwise bedenied or beprohibitive in terms of cos! and time . Ely suggested thai the

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

What is the purpose of the course?

For who m is the course to be created?

Why is the distance ed ucatio n fomw beingconsidered?

Will distance educati on improve the quality and enhance the benefits 10

learners ?

What will the devel opment ccsr?

When dec iding on the type of technologies to incorporate in the distance

ed ucation course , Ely (1996) also suggested tha t developers loo k.at the reasons for the

inclusio n of each of the proposed techno logies using the followi ng questions as potential

guid elines:
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Does the rec:hnology make sense from an educati onal standpoint?

Will the technol ogy really advancestudent learnin g andscholarship?

Does the technology make sense financ ially?

Will all students and faculty have access to the technology and understand

how to use the techno logy?

Ely (1996) has suggested that each of these questi ons have a pos itive answer for the

technology to be included in the proposed learning environment.

The necessity tha t the design of me distan ce learnin g environment be driven by

educational deman ds and not technological concerns was echoed by Annstrong (1996).

Building on constructivist and active learnin g principl es. Ann strong argued that these

learnin g environments must em phasize the maximization o f student jnteractivity with

other students andbetwee n students and teachers . Active learnin g stra tegies should be

sought out and implemen ted by theteacher. Yakimo vicz and Murp hy (199 5) have

suggested tha t the constructivist approach is a valid and appropriate learnin g format when

teaching adults since they bring to the course back grounds rich in a variety of

experiences.

The role of the teac her in such a learning environment might shift to that of

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

Internet providing stude nts with potential access to experts in many differe nt fields . the

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

suggested that teachers remainsubject experts but should also be techno logy experts,
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teaching experts. and industJy experts.

Thac h and Murph y (1995) have suggested that the top ten competencies of the

distanceeducation professiooal should be :

profic iencies in interpersooal communication.

plannin g skills.

collaboration andteam work ski lls.

language of instruction.

writing skills.

organizational ski lls.

feedback ski lls,

knowledge of the distance education field.

basic technology knowledge, and

technology access knowledge.

Thisset of ski lls has partic:ular imp lications for theleve l and type of professional

development thatmight he pursued by the proposed instructors.

EffKtivenesJ or Technology Use in Dista nce Ed UcatiOD

According to Armstrong (1996). thereare a number of elements that lead to the

deve lopment of a successful Internet course:

insti tutio nal suppon for providing resources and teacher releas e time.

developme nt by a project team co ntaining the req uisite skills.
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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,

maximize information retrieval and not information dissemination,

the focus is on a model 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 teachers, and

teachers exhibit continual improvement, responsiveness and innovation in

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

subject.

Armstrong (1996) has suggested that the Internet represents a revolution in

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

the Internet may also represent a revolution in teaching. Students should be able to

absorb information from 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 arc not evident (Mende , 1996).

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

with a more traditional format, Armstrong (1996) found that the Internet has the

capability of providing immediate contact with the instructor 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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iso latio n is greatly diminished. Studying coUaborations on theInternet, Yakimovicz and

Murphy (1995) found that students' persooaJ experiences served to enrich the learnin@

situati on andhelped to foster the conmuctioD. of personal knowledge. Watabe,

Hamalainen and \\1Unston ( 1995) found tba1 group won. on tbe Internet is motivating.

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

(0 not let down the rest of tile group. However. they are alsoempowered by the he lp

given by the other group members. Berge and Co llins (1995) found that graduate student

discussio ns on the Iistservwere most often employed for either informa tion sharing or for

dec ision makin g purpo ses. The outcome of these exchanges is an increased personal

understan ding afthe material and the construction of a shared meanin g.

Watabe , Hamalainen. and Whinston(1995) have suggested that there are

limi tations primarily due to the constricting nature of text based communication.

Misunderstandings may occur and the time and effon requiredto input enough

informati on to tty andavoid these misunderstandin is significanL McHemy and Bazik

(1995) have suggested thatthereare some problems unique to the distance education

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

difficulties in meeting deadlines.

material distribution, and

techno logical etiqu ette.

In order to help the stud ent understand the role of the stude nt in the disc ussion list.

Friedman, Hafeze, Keating , Mullen. Patrick, Plotkin and Strenski (1995) gave a number
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which may inc lude appropriate functionality and ease ofuse . Educati onal demands

shoul d drive thedesign oftheco urse and DOt techno logical concerns. Active learning

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

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

maximize the interactiviry of tile COW'Se .

The effecti veness of a particular imp lementation ofa technology depends on how

responsive and able the instructor is in adapting teaching sty les and incorporating new

tec hno logies in newteachin g enviro nments. The effectiveness may also be infl uenced by

the students who should bemade aware of their own responsibili ties when working wi th

new techno logies in a distance educatio n environment. It is poss ible to enrich the

distance learning environment through the use ofgroup projects and presentations. Such

projects may he lp to increase the personal und erstanding of the material as we ll as help to

construct a sharedmeaning.
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CHAPTERJ

AN OVERVIEW O F THE RESEARCH MO DEL

As previous ly stated. the intent of this project was to provide some insight into the

following questions :

What overal l impression did the students have ofthc course as delivered ?

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

Would the stude nts prefer to see other graduate level courses follow the same

or similar model ?

What are the stude nts' recommendatio ns for future distance deli very courses

offered in this (annat ?

What was the instructor's impressio n oCthe develo pme nt and presentation of

the course?

What was the instructor's opinion of the deliv ery forma t in general?

Whatare the recommeodatioos of the instructor for any future courses that

may be offered following a similar model ?

Whatarc some general principles that may be derived from the course as

delivered that might make future development and implementati on of courses

following a simi lar model more effecti ve?

In order to addressthese questions four distin ct items were evaluated :

I the presenting of threequestionnaires to the students. one at the start of the
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term, the seco nd in the middle and the final at theend of me term .

IT an anal ysis of the electronic correspondences that occurred during the

semester. incl uding general mailings to the entire elass via the listserv,

mai lings to theinstructor as private memos. and mailings to the technical

advisor.

lIt the instructor wasas ked to provide feedback on his own experi enc es with the

IV as pan of the reflecti ve com ponent of the Masters project. a journ al was kept

by the autho r durin g the entire process.

Qu estioDDa ires

The questionna.ites iden tified in Appendix B wereoriginal ly devel oped for a

distance education undergraduate co urse in Bio logy devel oped at Memorial University of

Newfoundl and by Dr. Michael Collins. The Biolo gy course usedboth e-mail and the

WWWto present thecourseware. Dr. Collins agreedto the modification of the

questio nnaires for use in this project.

Some of the modifications were a result of the different mod es of presentation

betweenthe two courses. The und er graduate bio logy course use d the WWW exte nsively

for the presentation of course content including bo th text and images where app ropriate.

As such., the origi nal questionnaire included ques tions concerning the time required to

download the WWWpages. theeffectivenessof theimagesused,andtheamountof
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detai l contained in the images . Since thegraduate course used the WWW site primarily

for disseminating text-based information other thanCOW"Se content, no lllusrrations were

necessary. Hence the associatedquestions were removed.

The first questionnaire wasdesigned to give feedback on the stud ents' personal

and educational background. their leve l of experience in using the im plemented

technologies. andtheir experience with prior distance education courses. It also focused

on the type and avail abili ty of co mputer they were using for the course . whether they had

prior knowledge as to the nature of the course and also how they learn ed about the co urse .

The seco nd questionn aire was broken into four sub-pans and focused on the

stude nts' imp ressions of the course to date. technical probl ems. web des ign and course

components. Alon g with having the stud ents give a degree of satisfaction rating to the

course. they were also asked whether they would reco mmend the course to a friend and

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

questions along with the request for a description of the positive andnega tive aspects of

the course help to clarify the experience of the student, The second section of this

questionnaire concerned itse lf with the narureoftechnical problems encountered. how

long the prob lem persisted, who helped thestuden t in ftnding a solution to the problem.

and wha t compu ter ski lls the studen t felt were esse ntial in this course format,

Web design questions were conce rned with the ease of use and organization of the

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

expand on an y poin t that may have bee n mis sed.
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Questio ns in the co urse compooent sectio n dealt wi th student impressions

cooa:ming the appro priateness of thereadings. the \'Olume of reading required and

suggestions for im provement. nus particular aspect deals more with the coursecontent as

oppo sed to how the course waspresen ted. Questio ns concernin g the listserv and e-mail

dealt with types o f maili ngs. their quantity andfrequency .

The third questionnaire varied only slightly from the secon d . This was used

primarily 10 determine whether or DOt the students' impress ions of the course had changed

throughout the semester. An addedaspect was a question on theevaluation scheme used.

In setting up the course there wassome deliberation as to what measuring instrum ents

migh t be used 10 evaluate the students. This questi on provided an opportunity for the

student to provide feed back on this topic.

In keep ing with the online fonna t of the course , all three of the ques tionnaires

were posted as forms on the WWW . Students were given the addr ess of eac h form only

at the appropriate lime of the term. Students were strongly encouraged to comp lete these

forms but were also aware that their co mpletio n wasa voluntary act on the ir part. The

forms werecompleted andsubmined online directly to the autho r.

In agreeing to participate in this project, students were assuredof the ir anonymi ty.

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

used throughout this report.
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Listserv an d E-M ail EnluatioD

A co mbination of listserv and e-mail were usedby both the students and the

instructor to discussme course materi als . Stulknts wen: asked to submit comments on

co urse readings and instructor prompts while at thesame time providing personal insights

into the co urse mat erial. Assignments were submitted as anached files to the instructor.

An analysis of tbe amount of e-mai l traffi c was carried out in an effort to

de termine:

an appropri ate class sizes for such co urses,

the amount of time required by the instruct or andstudents to create. submit.

read and respond to weekly correspondence s, and

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

Messag es weresorted by wee k to de termine the leve l of activity and by autho r to

determioc: the personal amount of e-mail activity . Size of the e-mail message wasused as

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

and wri ting messag es and in reading messages. The size of the message was measured in

terms of the number of words contained therein (not iocluding quotes from previ ous

messages). Each messag e wascopied into a word-processor which provid ed an accurate

co unt of the words per message. A tally was kept per student,

Determining the amount of time required of the stude nt. both to read and compose

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

student was no t known..
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In strador' s Commr nts

A reflective 8CCOW'It o f the course was obtained from the instructor using an

intervi ew process . This provided insights into the instructor's opinion of the course

deve lopmen t process,the way in which the course proceeded. and wha t changes might be

Incorporatedinto the co urse if it is o ffered again through the distance mode .

ReOedive Jo urnal

The reflectiv e journal provided an account of the process by which the course

evolved from a traditio nal . face-to- face mode to an on line distance education course . It

incl uded personal comments. ins ights. and suggesti ons for futuredevelopers of such
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CHAPTER 4

RESULTS OF TIlE FOUR OATA SETS

This chapter provides an overvi ew of the results of the data gathered from the

questionnaires. the listserv ande-mail communications oftbe students. the instructor' s

co mments and the reflective jo urna1. It reports on observations obtained from the eight

stude nts who initi ally registered for this course. One studen t droppedthe course after

four weeks. The reaso n given by the student wasthat of not be ing able 10 dev ote enough

time to other courses.

Questionna ire Resu lts

OCthe seven remaining students. six responded to the rust two questionnaire

forms andfour responded to the final questionnaire form. E-mai l messages were sent

reminding. requesting and encowaging students to complete the fonns.

Ini tial (profile) Questio Dnaire

The first questionnaire wasusedto obtain information regarding:

student background.

techni cal profici cnc ies brought to the course . and

whether or not stude nts knew about the course format and were satis fied with

the format.
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Slud~nl Backgro und

Of the six students thai answeredthe questionnaire. five were well established in

their course wo rk towards their Masters of Education degreeprogram having completed

between 8 and 16 credits . All five srudcnts were enrolled in the area ofTcaching and

Learning, a su b-specialty of the Masters of Education degree at Memorial Univers ity of

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

completed only one other course credit at the graduate level.

All five ofthemore experienced students learned about the format andcourse

offering from the instructor of the course having been members ofan on-site class taught

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

from the Faculty ofEducation and was not infonned ofthe format of the course nor of the

requirements in terms of availab le computer techno logy and degree of technical

awareness unti l afte r having reg istered for the course .

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

COutSC. Their experiences included courses which hadused a variety of communication

media includin g print-based materials, video-tape. audio-tape. e-mai l. teleconferencing,

listservs andcomputer confcrcncing.

Threestudents decided to take this course because oftbe distance format ofthc

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

commut e 10 class was given as a reason for their participati on . One of thesc students

stated time co nvenience as a pos itive aspect of the course format.
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Two of the remaining threestudents DOt influenced by the format of the eocrse

sta ted they were enjoying the format as presented, They would have taken the co urse

regardlessof the fannat.

Technical ISJ~s

At the tim e of this proj ect, most teachers in the Newfo und land and Labrador

region hadaccess to a com puter within the schoo l. Most sc hoo ls wereconnected 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 . eac h was issued a computer

account andhad access to computer labs. Eac h of the labs was networked to the Internet

allowing the user access to e-mail accounts and www sues.

Access to co mputers with the appropriate connectio ns did not appear to be a

problem for the respondents . Five of tbe six students hadco m puters at bome and the

sixth badaccess to computers both at the workplace and at the university . The cc mpcters

had a minimum confi guration o f an IBM compatible 486 computer.

Technical expertise varied greatly from student to student Students were asked to

indicate their perso Dalleve l o f proficiency in file management, word processing. graphics

packag es. spreadsheets, e-mail. WWWuse.andcomputerconferencing. An opportunity

for the studen t to addother parti cular 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 graphic s packages and spreadsheets. Two students

3S



claimed to have DO skills in the use o fspreadsheets and one of these two alsoclaimed to

have no skills in the use of graphics applica tions. For thepurposes of the course . these

latter skil ls were not a requirement and were never fonnal ly used, Three oflhe

respo ndents listed themselves as being proficien t in the use of e-mail while two described

themselv es as being scmi-profici cnt in its use . Theremaining student reported having

little skill in the area. Most o f the students used theircomputers for educational purposes

and primarily for word process ing.

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

designers to bean uncommo n skill. An area on the course web site was created.

outlining, with lhe aid of diagrams, the full procedure in anticip ation of student problems

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

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

oflhe course . Students also sought belp from friends and family on this task, Two of the

students experienced difficulties in submitting their assignments with one student havin g

eventually to use a friend 's machine . The other student used the postalsystem and mai led

an ass ignment to the instructo r.

Five o f the six respondents usedthe STEM-Net serv ice as their Internet service

provider . Conn ection time was limited to ten hours per month so theuser hadto be

careful in its use. The sixth student decided to access the course through a comme rcial

Internet provider so that the ten bour time constraint would not bea worry during the

duratio n of the course. Unfortunately the provider' s access proved to be unreliable and
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the techni cal servi ce W35 slow. As the studentstated :

~Many times ( could DOt connect. It {the trouble] W35 DOt

on my side:but with [the lIltemet pro yjder ]. When cal led.
they would tell me that they would cbeckon it later or the
next day. One time it went on for a week.... (C. final
questionnaire )

Midterm Questionna in

The seco nd questionnaire W35 designed (0 eval uate the sttJdent impressi ons of the

course at the midway point. appro ximatel y seven weeks into the co urse. It ",115 thought

by the autho r that after seven weeks students would have settled into theroutin e c f the

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

aw,.alllmpr-essions

Five of the six respondents reported that iliey were satisfied and one repo rted to be

vet)' satis fied with the format of thecourse. All repoodents would recommend this

course to a friend and also cons ider taking another course using a simil ar format. Tbese

results would appearto indicate a high degree of success in the former of the course for

providing an enricbing aod satisfying environmen L

Studen ts were asked to comment on what they considered to be the positi ..'e and

negative aspects of tile course to date. Tune convenience and the lack of travel were

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

supportiv e the instru ctor andother students were concerning technical problems and
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course content questions. The student stated further that this support helped negate

feelin gs of isolation normally found in other distance education courses. One student

commented that the requirement for all students to participate in the general class

discussions in a formal, written manner was a positive outcome of the distance format.

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

education cour ses previou sly taken by the student. The same student still felt, however, a

des ire for face-to-face conversati ons. This sentiment was echoed by two other students.

Visualization of the comments and problems posed appeared to cause problems

for a numbe r of students. Statements such as "difficult to commun icate as visual ization

is a problem" (0, midterm questionnaire) and "difficult to explain thoughts" (0, midterm

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

better medium .

While some ofthe 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 instructo r, an oppo rtunity

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

instructor had been achieved. However a particular student that had not been a member .

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

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

of th is student by the other students.
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Technical Dijficullies

Students were asked to comment on technical prob lems encountered. Tbe

questionnaire wasdivided into the first week ofclass and thecourse to date . Two o f the

six respondents reported having technical prob lems during the first week.of the course .

Both students n:ported the same problem, that o f not being ab le to connect to the web

site. and bo th were fixed by the student with he lp fro m the author. Old versions of web

browsers were replaced with new versio ns of the software.

Five of the six students indicated havin g techni cal di ffic ulties at other points

duri ng the term. Three studen ts reported troub le conne cting to the Inte rnet due to Internet

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

documents . Five stud ents wereunab le to read a document sent by the other student

because ofsoftware vers ion incompatibilities. One of the students encountered a

computer virus. These prob lems were overcome with the helpof friends and family,

work mares, Memorial Universi ty of Newfoundland faculty and staff. and an Internet

service provider.

Three of thestudents thought that they were experiencing some , ifnot all of these

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

suggested that experience in at least e-mai l and a kno wledge of the Interne t would be

impo rtan t skills to have for this type of course. Othe r suggested areas were in word

processing and an abil ity to use a graphics pac kag e. As sugges ted by one stud ent : " Know

eno ugh not to pani c. Eno ugh to get yo urself out of tro uble ." (E, mi dtenn questionnaire)
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Web Design

Stud ents also provi ded a critique o f the design of the web site . One student found

the page length too long . "Thestudent also felt that oct enough guidance was given on the

page showing the studen t what to do next. In general , however, the stUdents found the

site to be well organi zed, easy to read.easy to delcnnine where you were ins ide the web

site, bad an understandable organization, contained sufficien t information for the course ,

waseasy to navigate through. quickl y downloaded, and loo ked neat.

Course Components

Stud ents were as ked 10 comm ent ODa number of different aspects of the co urse

including:

the course structure.

their own use of e-mai l,

the instructor' s useof e-mail, and

the WWW links inc luded in the web site.

In general the students indicated that the timetab le feature: used in the course was

easy 10 understand and fo llow . All students, except one, found the requi red readin gs 10 be

appropriate and aided in their understanding of the course con tent. All students found the

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

extens ive. One stude nt felt tha t furthe r readings providing a different perspective on the

subjec t sho uld beadded.
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In addition to using the Iistserv, students sent e-ma il to the instructor as well as e­

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

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

instructor conce rning help on course content: one studen t indicated three times; two

others e-mai led once. Two of this group of three studen ts also indicated having e-ma iled

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

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

instructo r for help on technical matters. One student contacted him three times, another

twice and the other three students once each. Only one student contacted another student

for technica l help. This occurred once. Four of the five students had reason to e-mai l the

instructor for admi nistrative reasons and two found it necessary to e-mail other students

for the same reason.

The use ofe-mai ls for purely personal reasons was low. Three of the six students

sent persona l mail to the instructo r: one four times, another twice and the last once.

Student interact ions were rare with only three of the six record ing that they used e-mai l

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

All of the studen ts felt that they had adequate access to the instruc tor. Weekly

discuss ion prompts were provided by the instructor and e-mailed questions were

answered quickly. Only one student felt that the instructor should 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
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