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If a university is to step successfully into the 21st cen-
tury it must rely upon and use technology effectively.  To do 
so the university must create an environment conducive to 
learning about technology by students, faculty, and staff.  The 
day of the mainframe or the occasional desktop PC is no 
longer sufficient.  This is especially true when one consid-
ers the level of understanding a graduate must have about 
technology when one is hired in almost any field.  Today’s 
requirements on a college campus include networked main-
frames, PCs and Macs, peripheral tools that extend the func-
tionality of the desk top or laptop computer and access to 
the Internet so that students and faculty can benefit from the 
power of the computer as well as the increased connectivity 
the system provides. 

Like many campuses, the introduction of the computer 
and initial networking involved mainframe technology. Little 
attention was given to the academic side of the institution 
and its use of networked systems.  However, with the advent 
of the microcomputer, utility, functionality, and usefulness 
of networks became a mainstay of academic life.  The prob-
lem facing the university then and now is how to finance a 
necessity which experiences a half life that is the anathema 
of every budget planner trying to create a learning environ-
ment for students who will be faced with using computer 
technology upon graduation. 

The initial step was to introduce computer technology 
and its capabilities to faculty.  The agenda was not to force 
faculty to use the technology, but to make it available to 
those who were interested, to provide workshops on how to 
effectively use it, to provide technical support for answer-
ing questions, and to repair equipment.  As faculty became 
aware of the potential associated with the technology, there 
was an increasing use of computers in research and with 
students. Increased student use led to the development of 
campus computer labs reserved for students. 

As faculty and students have become more accustomed 
to using multimedia and as commercial products that en-
hance the learning process have become available, there has 
been a growing interest in being able to use multimedia to 
an even greater degree in the classroom.  Ball State created 
the Teleplex to provide multimedia development capabili-
ties for faculty on campus and for those who are teaching 
via television to distant sites across the state and country. 
This semester, there are 117 hours of weekly programming 
for distance education using one-way video and two-way 
audio, with students present in the classroom as well as at 
the distant sites.  Although this is a very effective means of 
providing education to students who cannot attend classes 
on campus, there are still concerns about the effectiveness 
of the learning environment. 

One specific problem, recognized by Dr. Jay Thomp-
son, was the fact that there was not sufficient student inter-
action in the distance education classes, even though the 
two-way audio attempted to resolve the issue. He proposed 
using the Internet in conjunction with the way the distance 
education courses are typically taught.  Due to the complex-
ity of Dr. Thompson’s proposal, and because of his self- 
professed lack of knowledge about this technology, a team 
was formed from a number of areas across campus to assess 
the situation.  What resulted from this team effort was the 
“Class Page”. 

Project “Class Page” was initially devised as a supple-
ment to the televised distance education course for the pur-
pose of increasing interaction among students and with the 
professor.  However, it quickly evolved into a more inte-
grated package which allowed the professor to place all 
course materials on an Internet accessible server, use e-mail 
between students as well as between the professor and stu-
dents, have threaded discussions, utilize bulletin boards for 
sharing student work and ideas, explore hot links to Web 
sites with particular relevance to the class, and conduct elec-
tronic quizzes, exams, and surveys. 

To assure ease of use, templates were created so pro-
fessors would not have to learn HTML, but could simply 
select the menu features desired and add the appropriate 
content to the various sections selected.  The tools support-
ing the “Class Page” were entirely Web-based.  Configura-
tion difficulties typically associated with software were kept 
to a minimum to maintain the focus on learning.  As the 
“Class Page” evolved, it achieved the objective of increas-
ing student interactivity in televised distance education, and 
it supplemented on-campus courses and established the 
groundwork for entirely Web-based courses. The following 
articles document the processes, issues and concerns this 
team faced to deliver more effective instruction.  As a result 
of these efforts, instruction and learning on the Ball State 
University campus have been impacted in positive ways. 

Since the beginning of the “Class Page” project, over 
200 Ball State faculty have attended workshops to learn how 
to use the “Class Page” format for on-campus and distance 
education courses. Electronic, as well as individual, network-
ing has created an environment that truly promotes learn-
ing.  To facilitate such successes a university must provide 
the infrastructure, personnel support and the tools needed 
by faculty and students. Encouragement, incentives and di-
rection, followed by stepping out of the way and letting in-
structional opportunities flourish, provides a recipe for 
successful integration of technology on campus. 

Successful Implementation of Technology 
into the Educational Process 

Duane O. Eddy 
Ball State University 
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Introduction 

The Internet, specifically the World Wide Web, has the 
potential to reinforce and enhance university teaching and 
learning. It is beginning to have a massive impact upon fac-
ulty and students on many college campuses. Jeffrey R. Young 
reported in the Chronicle of Higher Education that UCLA 
“will provide a Web page for every course in its largest unit, 
the College of Letters and Science”, by the beginning of the 
upcoming Fall 1997 Semester.  This promise “amounts to a 
revolution in the way the university views the Internet” 
(Chronicle of Higher Education, August 1, 1997). 

Much of the hype behind this clamor has been based 
upon reported early successes of Web class pages.  As a 
result, some colleges and administrators have concluded 
such pages should become universal because the utiliza-
tion benefits of this powerful communication strategy have 
been so obvious.  The easy access to information and learn-
ing activities provided through the Web create a newly de-
fined learning environment.   The dynamic and pervasive 
nature of Web technologies make the prospect of gaining 
access to information, communication, and learning through 
this format an educational transformation that is just begin-
ning to emerge. 

The example from UCLA is common at many universi-
ties; however, these developments raise questions such as: 
What  data have been collected regarding both learning ef-

fectiveness and student experiences utilizing Web based tech-
nologies?  What strategies are planned to assist technophobic 
faculty in developing the requisite skills to develop learner 
focused Web pages?  What type of technical support is needed 
to develop dynamic interactive uses of the Web?  Does the 
Internet provide the educational promise that seems so real? 
Will this technology stimulate faculty and students to teach 
and learn in different ways?  Can learning communities be 
developed and sustained utilizing this technology? 

Purpose and Methodology 

Educational theorists have long claimed that effective 
learning is enhanced by the active involvement of the learner 
(see: Rotter, 1954; Rogers, 1969; Astin, 1984; Holmberg, 
1989; and Johnson & Johnson, 1994).  If learning requires 
interaction among learners, then educators need to develop 
and assess strategies that encourage interaction in the edu-
cational setting. It is critical to plan for interactivity in a 
distance education setting in which one way video with two 
way audio is utilized as the delivery system, as was the case 
in this study environment.  The specific focus of this study 
was a distance education classroom that utilized the World 
Wide Web and a “Class Page” designed and developed for 
a specific graduate level course in Curriculum. 

The purpose of the study was to collect data regarding 
the impact of utilizing an asynchronous “Class Page” to en-

Enhancing Classroom Interaction in Distance Education 
Utilizing the World Wide Web 

Jay C. Thompson, Jr. 
Loren D. Malm 

Bobby G. Malone 
Fred W. Nay 

Brad E. Oliver 
Nancy G. Saunders 

Ball State University 

Abstract 
This study utilized the World Wide Web and a “Class Page” to evaluate interaction strategies in a 
distance education setting.  Participants were primarily elementary school teachers (n= 47 graduate 
students) who completed survey instruments concerning their participation on the “Class Page”, inter-
actions with both the instructor and other students, and utilization of linked Web resources.  An initial 
survey regarding students’ computer literacy skills and usage proficiencies was followed by seven addi-
tional surveys which focused upon “Page” use and interaction patterns.  Among the findings were: 
student views regarding the value of getting to know fellow classmates shifted from zero percent (Week 
2) to 88 percent (Week 15); students judging they were able freely to express their views went from 11 
percent (Week 2) to 91 percent (Week 15).  Increases were also noted concerning student out-of-class 
participation, enjoyment using the Internet, use of e-mail, and appreciation of the distance environment 
tools for encouraging involvement and interaction.  Although many students questioned the usefulness 
of the “Page” at the beginning of the semester, the final survey found all students viewed the “Page” as 
beneficial.  Analysis of the data found both interaction and class involvement were greatly enhanced 
through the “Class Page” and the Web based tools which supported the “Page”  in this distance educa-
tion environment. 
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hance: (1) interaction between the instructor and students, 
(2) interaction between students and peers at different sites, 
and (3) student utilization of Web resources provided through 
the “Class Page”. 

The participants were primarily elementary school 
teachers (47 graduate students) enrolled in a television course 
entitled “Elementary School Curriculum” (EdCur 610) dur-
ing the Spring Semester, 1997.  Data were collected through 
the use of survey instruments developed to determine par-
ticipants’ perceptions and actions regarding the “Class Page” 
and their interactions with both the instructor and other stu-
dents enrolled in the class.  An electronic Web compatible 
survey software, “inQsit”, developed by the University Com-
puting Services at Ball State University, was utilized to col-
lect data through the “Class Page” itself.  This resource 
provided a wide array of survey and questionnaire options: 
Instruments using Likert type scales, semantic differential 
formats, single word responses, short answer responses, and 
essay responses were used to collect the data. 

A series of time dated surveys (eight totally) were ad-
ministered during the semester.  Data collected from these 
surveys were compiled and reported in raw numbers and per-
centages rounded to the nearest whole number.   The resulting 
frequency and interaction patterns were used to interpret the 
responses and activities attributed to the “Class Page”. 

Why Create a “Class Page”? 

The “Class Page” was designed and developed to in-
crease student interaction in a typical distance learning en-
vironment.  The development process was a team effort which 
involved multiple campus units: the University Computing 
Services, the Teleplex, the University Library, and the De-
partment of Educational Leadership.  The individuals from 
these units who worked on this team possessed varied and 
unique skills that were essential to the creation and utiliza-
tion of an interactive “Class Page”. 

As consumers of television most adults have learned to 
be passive in response to this medium, i.e. we view and do 
not expect to be engaged in dialogue with either the pre-
senter or the topic.  To combat this existing learned behav-
ior, the “Page” was designed to promote active student 
involvement in the learning process both prior to coming to 
the class and during the live broadcast itself. 

Students taking classes at off-campus sites do not have 
the resource advantages of those on campus.  To minimize 
this problem, a multitude of instructional resources was pro-
vided on the “Class Page”.  For example, the University Li-
brary was on the Web and electronically linked to every 
college and university library in the state.  Adding this link 
made access feasible for each distance site student to any 
higher education library in the state.  Several other library 
links such as the Library of Congress, a virtual reference 
library, and several Internet libraries were established to 
promote accessibility and minimize travel time for securing 
resources.  Numerous Web links were added to promote 

additional resource opportunities for students, e.g. sites of 
on-line journals and magazines, specific content areas, state 
and federal government education agencies, museums, pro-
fessional organizations, children’s resources, teacher re-
sources, and multiple search engines were linked for students 
to explore and to utilize in preparing for class. 

A specific goal of the “Class Page” was to establish a 
forum for students to exchange ideas, experiences, and suc-
cesses.  This was accomplished through the creation of user 
friendly pages that enabled the students to post ideas di-
rectly on the Web by providing information on a brief form, 
typing messages, and clicking the “post” button.  Three pages 
utilized this process: (1) “Motivation Ideas,” a page where 
students posted ideas found to be valuable learning activi-
ties for elementary students, i.e. classroom successes; (2) 
“Projects,” a page where students posted their work on a 
project where peers could develop knowledge, provide as-
sistance, and share experiences as the individual or group 
worked on the activity; and (3) “Discussion Area,” a modi-
fied newsgroup format where students could discuss class 
topics and respond to the views of their classmates prior to 
the class meeting when the topic was discussed.  Students 
could post questions or follow-up discussion items follow-
ing the class.  Each of these public areas was put on the Web 
for consumption by the instructor, graduate assistants, and 
class members. 

A private forum was needed for student exchanges with 
the instructor, graduate assistants, and class peers as well as 
with working class groups.  A post office was established 
with e-mail addresses which linked class members to each 
other privately.  To personalize the post office, a small indi-
vidual photo icon was added to individual e-mail links.  This 
aspect of the “Class Page” was not monitored by the in-
structor; however, feedback from many students indicated 
that this was a valuable aspect of the communication pro-
cess and one that was used extensively in dialogue with peers, 
instructor and graduate assistants.  The instructor typically 
received e-mail from two-thirds of the class members weekly. 
During the semester all distant site students communicated 
with the instructor through this process. 

The instructor prepared a “Class Questions” page as a 
way of stimulating student thought about specific topics prior 
to class.  This also encouraged and assisted the students in 
their class preparation.  Students were encouraged to dia-
logue with other students in the “Discussion Area” before 
the class regarding their experiences and thoughts on the 
topic. The instructor also provided a “Class Handouts” page. 
This page included links to Web sites and resources that 
pertained to the topic and handouts which were scanned and 
put on the Web site for student use.  These were designed to 
assist the student in locating resources on the topic.  They 
could also be used for the weekly written critiques regard-
ing the topic or area being discussed.  Both the “questions “ 
and the “handouts” were designed to enhance class prepara-
tion and to make time spent in class more interesting and 
valuable. 
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One of the planned purposes of this teaching / learning 
experience was to model instructional technology and its 
uses for teachers and schools.  Dr. Albert Schweitzer elo-
quently expressed this concept several years ago when he 
stated:  “Modeling isn’t the best way to teach.  It is the only 
way to teach.”  Classroom teachers and elementary schools 
need to be exposed to alternative teaching and learning styles. 
It is essential these be modeled in the university distance 
learning environment.  The old adage “we teach as we were 
taught” may be all too accurate; however, we need not per-
petuate the “talking head” syndrome in distance education. 
To establish a learning community in the distance education 
environment it is essential to think about the models utilized 
in presenting the course content. 

The “Class Page” was created to accomplish the fol-
lowing goals: 

• to increase classroom interaction 
• to provide instructional resources 
• to establish a communication forum 
• to supplement class preparation 
• to create a user friendly site, and 
• to model instructional technology 

The overarching goal in the developmental process was 
simple.  The instructor wanted what every teacher wants— 
student involvement and engagement in learning!   The chal-
lenge was to create a dynamic, interactive learning commu-
nity in a distance education environment. 

Data Relative to the Utilization of the “Class Page” 

At the beginning of the semester students were surveyed 
regarding their computer literacy skills and usage patterns. 
These data were critical to the success of the project since 
computer skills were essential to the effective use of Web 
based technologies.  Initially 70% of the population reported 
they had a personal computer in their home; 92% had a com-
puter available at work. Both were used primarily in word 
processing tasks.  However, only 57% of the available com-
puters had Internet access.  The prime Internet provider was 
America On-line (19% of the total population); these data 
were of value later because during the semester the only 
provider that consistently had problems in actively enabling 
students to use the sites and post ideas to the class Web site 
were students using the AOL service.  This could be ex-
plained in part due to the heavy traffic found on this 
provider’s service, but the system interfaces and early soft-
ware did not support the interactivity available through the 
“Class Page”.  Only 54% of the students had previously used 
electronic mail. Eight percent (8%) of the students enrolled 
in the class used the Internet on a regular basis; yet, only 
one in three students had used the Internet more than once 
prior to this class.  Fifty-seven per cent (57%) had never 
performed any function on the Internet. The overwhelming 
majority of those enrolled did not have familiarity with 
newsgroups, chat rooms, or search engines.  Only 5% of the 

population described themselves as being “very skilled” in 
using this resource.  When asked if computer training would 
be helpful, 72% responded in the affirmative; and 86% re-
quested help in using the Internet.  When asked “which com-
puter-related area(s) do you anticipate will be a challenge”: 
27% indicated finding an available Internet-linked computer; 
14% thought personal lack of computer skills would be a 
problem; 22% expressed discomfort with computer use; 43% 
expressed concern about getting help with computer related 
problems; and 30% did not anticipate the above areas would 
be a challenge. 

The above data, combined with additional data not re-
ported here, confirmed an erroneous assumption; we had 
over-assumed both skill levels and experiences in our popu-
lation.  This challenge was perceived as an opportunity to 
provide valuable experiences and skills to a group of pro-
fessional educators and thereby enhance their classroom ef-
fectiveness. 

The survey administered following the first two weeks 
of class confirmed our optimism regarding the student per-
spective of viewing this as an opportunity.  Using a five point 
scale from “strongly disagree” to “ strongly agree”, 85% of 
the students agreed or strongly agreed they would learn new 
computer skills using the “Class Page”.  Almost four of ev-
ery five students (79%) indicated they enjoyed exploring 
the resources available on the “Class Page”.  Seventy-one 
per cent (71%) strongly agreed exploring the Internet was 
an enjoyable new experience. 

Frustration was also expressed with the new expecta-
tion associated with using this resource.   Students did not 
see the “Class Page” as a way to get to know fellow class-
mates (no one “agreed” or “strongly agreed” with this state-
ment), and few saw the “Page” as a vehicle to discuss class 
content (29% “agreed” or “strongly agreed”).  Only 11% 
“agreed” it was a vehicle to express their views.  This early 
feedback indicated we desperately needed to teach the stu-
dents to utilize the “Page” as a learning and communicating 
resource.  In spite of these frustrations 83% of the students 
provided specific examples of content or ideas that were 
helpful to them in the initial classes.  In other words, class 
meeting time was conforming to or exceeding their expecta-
tions.  This was not a surprise as this was familiar territory 
for the students based upon their previous class experiences. 

Initial attempts by students to utilize the Web technolo-
gies pointed out specific problem areas.  An early determi-
nation was made to avoid as many frustration areas with the 
“Page” as possible for the students.  The first attempt to use 
e-mail was only marginally successful, as most students at 
the distance sites did not know the personal password for 
their VAX account through the University computing sys-
tem to access e-mail.  In fact, most of these students had not 
previously used the campus computing system.  The “Dis-
cussion Area” was originally an external newsreader pro-
gram and students without previous experience using such 
technologies struggled.  Rather than spend time trying to 
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make what had been proposed work, new solutions were 
created; early technical failures were rapidly discontinued. 
The University Computing Services personnel contributed 
many hours of work to make needed changes and to create 
user-friendly applications.  Ultimately Web based e-mail was 
developed to correct the first problem, the second problem 
was changed by developing a Web based newsreader.  These 
early frustrations were intimidating for some students and 
probably slowed their willingness to engage in interaction 
through the “Page”. 

As the semester progressed, more students engaged in 
utilizing the “Class Page” as a learning resource.  At six 
weeks, 58% of the students indicated they were secure in 
their use of the “Page”; 62% acknowledged it encouraged 
out-of-class participation; and two of three students reported 
they enjoyed exploring the Internet through the “Page”.  Half 
of the students reported they found additional class resources 
through the web sites posted on the “Page”, and 77% re-
ported they were using e-mail to correspond with fellow stu-
dents. 

By the 10th and 11th week the feedback on the utiliza-
tion of the “Page” was becoming increasingly positive.  Three 
of every five students reported the distance learning setting 
encouraged class involvement.  Over three of four students 
(76%) indicated the “Discussion Area” on the “Page” was 
encouraging the examination of important topics; 83% of 
the respondents stated they were gaining important computer 
competencies; 86% reported the “Page” was user friendly. 
Regarding the earlier reported fear of personal technical 
problems, 91% reported they thought the University sup-
port provided was very good or excellent.  Other aspects of 
the “Page” were designed to encourage interactivity, and 
respondents reported course “handouts” as very good or 
excellent (72%); “class questions” were stimulating for 
thought and discussion (78%); the notice board was keep-
ing them informed (84%); the linked Web sites were pro-
viding valuable educational resources (81%); and the 
usefulness of the “Page” was judged as valuable (80%). 
More than four of every five students (83%) gave examples 
of actions they had taken to make the “Page” valuable to 
them in out-of-class activities. 

A survey administered during the 13th week of the se-
mester found that 66% of the students were regularly using 
the “Page” to interact with classmates.  Only 6% reported 
they “strongly agreed” with the statement “I am frustrated 
when using the ‘Class Page’.”  When asked about concerns, 
two students expressed continuing frustrations with estab-
lished class expectations, and five described concerns that 
would be analyzed as positive; e.g., “I have enjoyed this 
class. Sorry for the delay in the submission of . . .”, and “I 
am always concerned with keeping up with class assignments, 
but so far it hasn’t been a big problem.”   Seventy-two per 
cent (72%) of the respondents provided specific examples 
of concepts or ideas they found helpful from using the “Page” 
and attending class during the previous week. 

The final class survey, a required Faculty / Course As-
sessment Form, was administered during the 15th week of 
the semester.  Several questions were repeated on this Form 
to determine if changes had occurred in student perceptions 
regarding the “Class Page” and the way it was used.  The 
respondents (62%) reported that interactions on the “Page” 
stimulated critical thinking.  Eighty-five per cent (85%) 
deemed the resources on the “Class Page” to be relevant to 
course objectives and their learning; and 77% judged the 
“Page” helped achieve course purposes.  When judging the 
expectations of students using the “Page” 82% reported this 
was appropriate to their current level of development.  Over 
nine of every ten students (91%) indicated they felt free to 
express “ideas, judgments, and questions”. 

The fundamental purpose behind the development of 
this technology was to increase interaction.  Eighty-eight 
per cent (88%) of the students reported interactions with 
other students as very helpful in mastering course concepts 
and competencies.   One hundred per cent (100%) indicated 
peer interaction was very helpful.   However, when asked 
what role the “Page” played in the process of increasing in-
teraction only 50% judged it to be very helpful.  One third 
of the respondents were undecided or had no opinion on 
this.  One can only speculate how individuals at varied sites 
would interact with individuals at other sites without the tech-
nologies provided through the “Page”.  One additional item 
asked if “Page” participation encouraged the student to ap-
ply concepts and competencies beyond the context of the 
distance education classroom; 86% reported this indeed was 
the case.  Analysis of written responses to open ended ques-
tions found that only one respondent failed to give examples 
regarding the value of using the “Page” during the semester. 

Summary 

In the distance education environment it is critical for 
the instructor to focus upon pre-planned interaction strategy 
components to enhance involvement and learning.  The ab-
sence of such planned learner engagement will potentially 
result in the one way delivery of instructor lecture informa-
tion with little student interaction with either the instructor 
or other students. One of the persistent criticisms of dis-
tance education has been that the instructional approach used 
too often has involved what has been called the “talking head” 
syndrome approach, i.e. information is provided with very 
little exchange between students and instructor.  An alterna-
tive to address this concern must consider ways to increase 
learner efficacy through greater student involvement  (Bates, 
1995; Sayers, 1996). 

This study involved the use of current Web technolo-
gies combined with the creation of a user-friendly set of tools 
to enable the distance education classroom to become more 
interactive.  The course was designed and delivered with 
the goal of enhancing interaction through the utilization of a 
“Class Page” accessed on the World Wide Web.   This “Page” 
was developed to promote numerous opportunities for stu-
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dents to become actively involved in both course content 
and interaction with the instructor and class peers. 

Data were collected during the course of the semester 
to develop understandings regarding the potential impact and 
use of the developed “Page” upon both involvement and 
interaction on the part of the students.  The evidence col-
lected regarding student behavioral changes relative to in-
teraction during the semester was dramatic. The impact of 
the “Page” upon both interaction and learning was substan-
tiated.  Multiple items can be used for illustrative purposes. 
When students were asked about their views regarding the 
value of getting to know fellow classmates, perceptions 
shifted from 0% (Week 2 survey) to 88% (Week 15 survey). 
An increasing number of students judged they were freely 
able to express their views (11% Week 2, to 91% Week 15). 
Increases were also noted across the semester in questions 
about out of class participation, enjoyment using the Internet, 
use of e-mail, and perceptions regarding the distance envi-
ronment tools encouraging involvement and interaction. 

At the beginning of the term many of the students had 
questions or concerns about the potential usefulness of the 
“Page”; the final survey found that all (100%) viewed the 
“Page” as useful.  The electronic monitoring of the “Page” 
use found continued increase in use through the fifth week 
of class, and maintained consistent use on the part of stu-
dents from the sixth week of the term through the end of the 
semester.  Following completion of the class, over half of 
the enrolled students requested they be permitted to con-
tinue using the resources on the “Page”; this indeed was grati-
fying remembering the concerns, fears, and minimal Internet 
skills which existed at the beginning of the semester.  The 
only aspect of the “Page” which was not made available fol-
lowing the end of semester was the e-mail post office as this 
area needed to be reestablished for subsequent students en-
tering the class the following semester. 

The “Class Page” was developed and used to create a 
valuable connecting bridge that linked instruction with tech-
nology.  The utilization of this resource greatly enhanced 
interaction and contributed to the successful learning results 
which emerged from this distance education classroom.  The 
successes which resulted were based upon the team support 
provided through the collaboration of dedicated University 
Computing Services personnel, supportive University 

Teleplex personnel, and exceptional graduate assistants.  As 
a result, students enrolled in the distance education class, 
those collaborating to make the technology and instruction 
effective, and the University community benefitted.  The 
initial goal to enhance distance education classroom inter-
action utilizing the Web was realized.  This learning experi-
ence produced a positive impact not only in the distance 
education classroom, but also in the broader context of an 
emerging University focus upon technological tools and 
opportunities to assist instructional delivery. 
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Introduction 

The distance learning environment has long been a chal-
lenge and a concern for educators who base their practices upon 
the learning theories of Piaget, Rotter and Vygotsky.  Tension 
between practice and theory results from the lack of interactivity 
characteristic of the distance learning setting.  Interactivity de-
scribes the manner in which the learner dialogues with the self, 
with the course material, and with others during a learning ac-
tivity (Baker-Albaugh, 1993).  It is the interpersonal dialogue 
with others so critical for productive learning that is typically 
absent in the distance learning classroom.  The benefits of this 
interactivity among learners include increases in learning ef-
fectiveness (Bates, 1993), higher levels of cognitive process-
ing (Garrison, 1993), and development of collaborative and 
cooperative learning skills  (Berge, 1995).  Recognition of these 
student-related benefits resulting from interpersonal interaction 
has stimulated the development and application of interactive 
technologies in the field of distance learning. 

Emerging computer technologies are capable of facilitating 
an interpersonal dimension within the distance learning environ-
ment.  Currently, computers are a technological application widely 
used for distance course delivery (Wells, 1992).  Computers are 
not commonly used as a means for providing interactive, inter-
personal  communication within distance learning courses car-
ried by other media (Mason and  Kaye, 1989).  Harasim (1992) 
stated computers can potentially “contribute to a sense of com-
munity within the group, forging a social bond that can offer 

important motivational and cognitive benefits with the learning 
activities” (p. iii).  To achieve these motivational and cognitive 
benefits, distance educators today must design, develop, and 
deliver interactive learning opportunities using computer tech-
nologies.   The use of  computer technologies, when combined 
with other complimenting media, can provide the distance learner 
with a balanced, productive, and interactive learning environ-
ment (Bates, 1995; Eastmond, 1995; Nipper, 1989) and facili-
tate flexible interpersonal communication among learners 
independent of time and space (Paulsen, 1992). 

 A recognized authority on distance education, Anthony 
Bates has stated: “Interaction between the learner and other 
learners ... is possibly the most important form of interaction 
for many learners, but it has tended to be neglected in distance 
education” (1990, p. 6).  Recognition of this neglect has 
prompted distance educators to find new ways to provide for 
the social and intellectual needs of their students. In this study, 
student responses toward one such attempt to provide for the 
interactive, interpersonal  needs of learners in a distance class-
room were examined.  The purpose of this study was to de-
scribe student attitudes toward the social and intellectual 
interaction with class members on an Internet site designed to 
supplement a multimedia distance learning experience. 

Methodology and Theoretical Framework 

The purpose of qualitative descriptive research is to ob-
serve, describe, and explain events or phenomena.  The pur-
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pose of this study was to describe a specific phenomenon within 
a specific situation.  The phenomenon was the computer-medi-
ated communication among students; the situation was the in-
teractive computer environment of a distance learning setting. 
Because this research was qualitative, phenomenon-centered, 
and situation-specific it is a case study (Merriam, 1988).  There-
fore, the research design incorporates case study assumptions 
and methodology. 

The goal of a qualitative case study is to understand the 
meaning of observed experiences.  From a constructivist view-
point, the qualitative researcher assumes the existence of mul-
tiple realities that result from personal interactions and 
perceptions.  The researcher seeks to understand the subjective 
phenomenon of perceptions through an inductive process of 
building concepts, propositions and theories (Denzin & Lin-
coln, 1994).  The purpose of this case study was inductively to 
understand and describe student attitudes toward the social and 
intellectual interaction with class members on an Internet site. 
In doing so, the researcher was the primary instrument, able to 
respond to the context, adapt techniques to the circumstances, 
and process, clarify, and summarize evidence as it was col-
lected (Guba & Lincoln, 1981). 

Within the constructivist perspective, this study was based 
upon a theoretical foundation of  Piaget, Rotter, and Vygotsky. 
A fundamental assumption of Piaget’s cognitive theory is that 
the learner is necessarily active (Crook, 1996).  Building upon 
that concept, Julian Rotter (1954), in his Social Learning Theory, 
established the assumption that meaningful learning occurs in 
a social environment, through social interactions with other 
people.  In 1978, cultural theorist Vygotsky proposed that all 
cognitive functions are first experienced in the public forum of 
social interaction.  He stated: “All higher functions originate as 
actual relationships between human individuals” (Vygotsky, 
1978, p. 57). 

Upon this theoretical foundation, collaborative learning 
theories are based.  The collaborative learning theories of 
Johnson and Johnson (1975) and Slavin (1989) provided the 
theoretical rationale for this study.  Collaborative learning re-
quires the dynamic participation of individuals working together 
to construct knowledge.  Knowledge construction occurs 
through social and intellectual interaction with peers and ex-
perts.  Howard Gardner, et al. (1996) stated that, because of the 
distributed nature of intelligence, productive learning occurs 
only in conjunction with other humans and objects.  “Most pro-
ductive human work takes place when individuals are engaged 
in meaningful and relatively complex projects which ... involve 
interaction with other persons: mentors and teachers, ... peers 
and experts, ... teams of collaborators”(p. 224).  The interac-
tive Internet site included in this distance learning environment 
was developed to enable and support the active and collabora-
tive engagement of learners in a meaningful and complex learn-
ing environment. 

The setting for this study was a distance learning graduate 
level course offered by the Educational Leadership Department 
of Ball State University, Muncie, Indiana.  The course, “El-
ementary School Curriculum,” was offered Spring semester of 

1997 and taught in a studio classroom in the Ball Communica-
tions Building.  The course was transmitted via the Indiana 
Higher Education Telecommunications System to five distant 
sites in Indiana.  Class participants included 13 in-studio stu-
dents, 24 off-site students, two graduate assistants and a pro-
fessor.  The technology supporting the course included two-way 
audio signals and one-way video signals in-class instruction 
and interaction, and an Internet-based World Wide Web site 
for out-of-class interaction. 

The World Wide Web site, created specifically for this 
course, was housed on the Ball State University server and was 
accessible through any Internet-linked personal computer.  This 
“Class Page” offered the following services and interactive 
learning opportunities: 

• an e-mail Post Office, with photographs of, and links to, 
all class members, instructors, and technical support per-
sonnel; 

• a Discussion Area, for out-of-class discussion among stu-
dents on topics relating to course material and assignments; 

• Project Reports and Motivational Ideas—sections that re-
quired students to post course assignments for the mutual 
benefit of class members; 

• Cool Class Web Sites—a resource section for educators, 
linking the “Class Page” to hundreds of educational Web 
sites; 

• BSU Resource Links—a resource section for class par-
ticipants linking the “Class Page” to Ball State University 
Web sites; 

• a Notice Board, for posting weekly announcements of cam-
pus and class events, and reminders of class assignments 
and schedules; 

• a Class Survey section, hosting a biweekly class partici-
pant survey; 

• a Class Handouts section for delivering course materials 
and providing links to Web sites especially relevant to the 
week’s topic; 

• a Class Questions section, providing questions for out-of- 
class reflection and discussion regarding the course’s topic 
for the week; and 

• general class information sections: “Class Page” Introduc-
tion, Syllabus, Technical Tips, Professor Profile, Gradu-
ate Assistant Profiles, Visiting Scholar Profile, and Support 
Crew Member Profiles. 
Because the “Class Page” was created to facilitate interac-

tion among class members of “Elementary School Curriculum,” 
participation on this Web site was required.  Expectations for 
participation were clearly stated at the onset of the course. 

In this descriptive study, a number of qualitative evidence 
collection techniques were employed.  Focus group interviews 
were conducted with class members mid-semester.  Telephone 
interviews were conducted with class members one week after 
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the semester’s end.  Eight survey instruments were adminis-
tered, and included the following: a pre-course short answer 
self-assessment of computer skills; six Likert scale and short 
answer surveys housed on the “Class Page;” and an overall 
course evaluation administered during the last class.  This evi-
dence was then analyzed and conclusions were drawn. 

Findings 

To help describe the population of this study, a survey— 
“Self-Assessment of Computer Skills”—was administered to 
students attending the first full class of the graduate level course, 
“Elementary School Curriculum.”  This self-assessment re-
vealed students’ attitudes toward, and frequency of, computer 
use that importantly impacted this study.  For example, whereas 
70 percent of the students in the course owned a computer and 
92 percent had access to a computer at their workplace, only 
30 percent reported feeling comfortable using a computer.  Also, 
although 57 percent of the students had computers with Internet 
access, 70 percent reported having never, or only once, used 
the Internet.  Three students, of the 37 enrolled, reported feel-
ing comfortable using  the Internet and only two students re-
ported feeling competent to obtain Internet resources.  Less 
than 30 percent of the students reported feeling somewhat skilled 
using a windows environment and, thankfully, 95 percent re-
ported feeling at least somewhat skilled at word processing. 

The evidence in this study was collected from interviews 
and surveys over a period of sixteen weeks.  Students enrolled in 
“Elementary School Curriculum” were required to complete a 
computer-based survey during the second, fourth, sixth, eighth, 
tenth, and twelfth week of the course.  Focus group interviews 
were conducted during week eight; telephone interviews were 
conducted during week sixteen. An end-of-semester course evalu-
ation was completed by students during the last class session. 

The evidence collected was categorized into cognitive and 
affective strategies used by students to manage the course re-
quirement of participation in the Internet-based “Class Page.” 
The cognitive strategies included management of personal re-
sources, such as time, effort and money, and management of 
the computer environment, such as text-based communication 
and Internet information overload.  The affective strategies in-
cluded the management of self, such as self-confidence, self- 
direction and self-efficacy, and the management of others, such 
as interpersonal networking, and giving and receiving emotional 
support. 

The cognitive strategy of personal resource management 
was evident as students chose how best to spend their limited 
resources of time, effort, and money to meet the course require-
ment of “Class Page” participation.  The limitations of time 
were often mentioned by students in this course.  The amount 
of time spent in locating an Internet-linked computer, access-
ing and exploring the “Class Page” environment, and fulfilling 
the “Class Page” course requirements was a constant concern 
for most class participants.  One student admitted, “I’ll be hon-
est. If I had known how much time this computer stuff was 
going to take, I would have picked another class.  I don’t have 

time to be running around looking for a computer, then trying 
to figure all this stuff out.”  At week ten, 63 percent of the 
students reported  continuing difficulties coping with lack of 
time and computer availability.  Nevertheless, many students 
developed coping strategies for managing their time.  One stu-
dent shared, “I simply told myself—Tami, you have one hour 
to do everything you need to do on the “Class Page” before 
class tomorrow.  Get with it.”  Another student remarked, “I 
don’t see what the big deal is.  So, you block out time and tell 
your family, ‘I’m not here.  I am in cyberspace.’ You close the 
door and log on.” 

Learners’ efforts also needed to be managed.  By week 
fifteen, 76 percent of the students reported feeling the effort 
invested in the “Class Page” had enabled them to achieve the 
course’s purpose, had stimulated critical thinking, and had en-
couraged them to apply course concepts beyond the classroom. 
One student stated, “You know, you get out of a class what you 
put into it. When I saw the ‘Class Page’ requirement I told 
myself that this was a course I needed.  I was really willing to 
put in the effort to learn about computers and the Internet.” 

Students reported a number of strategies for managing their 
effort.  One student approached effort management by clarifying 
basic course requirements and the effort investment of classmates. 
She shared, “Well, my friends and I got onto the Discussion Area 
together after a few weeks of class to see if anyone else had 
posted stuff.  We looked at the names and it was the same five 
names, so we thought—Okay, we’re in the majority of people. 
So we didn’t feel a big urge to get into the Discussion Area.  We 
figured we had enough to do.  I’ll be honest, I’m not making the 
effort unless I have to.”  Another  student was less successful: “I 
just get overwhelmed and stay on-line for hours hardly knowing 
where to turn next.  I want to do my best, but I don’t know how to 
do that.  I mean, how much does he want?  How much effort do 
I need to invest to get an A?” 

 A number of students chose to invest financial resources 
in computer equipment and Internet access to save time and 
effort.  One student enthused, “I am so computer challenged! 
This course forced me to get with it.  I mean, I went out and 
bought everything I needed—computer, modem, access—the 
whole shot.  Now I am poor, but it was worth every penny.  It 
has saved me hours of travel, of waiting, of fooling around on 
strange computers.  My whole family has benefited!”  By con-
trast, one student complained, “I resent having to buy Internet 
access for $25 a month when I’m already paying for this class. 
And just because I can’t find a computer that isn’t already busy 
with someone else playing on the Internet.  So, now I have a 
connection, but it’s going as soon as the class is over!”  By 
week ten, 25 percent of the students reported a continuing con-
cern with computer costs. 

The personal resources of time, effort and money were 
guarded, examined and spent by students to meet the require-
ments of this course.  Management of these personal resources 
was one cognitive strategy reported by the students of “Elemen-
tary School Curriculum.” 
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A second cognitive strategy, that of computer environment 
management, was evident as students were challenged to com-
municate in a text-only context and to handle the task of navi-
gating the Internet.  Student responses at week two illustrate 
the extent of this management challenge: 79 percent of the en-
rolled students said that Internet exploration would be a new 
experience for them, and 92 percent expected to learn new com-
puter skills through “Class Page” participation. 

The text-based nature of the “Class Page” offered some 
students the opportunity to improve writing skills.  One student 
shared, “Internet communicating was easy!  I put a couple of 
ideas out on the Discussion Area.  You know, it is rather intimi-
dating to put a thought out there on the Internet for the whole 
world to see and to know that my sentences sound awful and 
I’m probably misspelling a bunch of words.  But I decided— 
too bad!  I was going to do it!  I knew the embarrassment would 
force me to write better. Ha!”  Another student said, “You know, 
I would read my writing after I sent it and it would always 
sound so stupid to me.  But then, I would screw up my courage 
and try writing something again.  This time I would work harder 
at my writing.  I actually think I’m better at writing now.” 

Other students were more intimidated.  One student con-
fided, “I just can’t write.  I like to read what others write.  But I 
can’t do it myself.  I mean—what are the readers thinking? 
What is their expression when they read my idea?”  Another 
student responded, “The ‘Class Page’ is okay for those people 
who like to stick their necks out, who talk in class and always 
have an opinion.  They are just that way.  But I’m not.  I’m not 
going to write anything down that I’m not forced to.”  By week 
eight, while 66 percent of the students reported gaining com-
puter competencies from “Class Page” participation, only 31 
percent agreed that writing competencies had been gained.  51 
percent of the students stated that the “Class Page” experience 
had not helped them learn to write important concepts. 

The wealth of resources available on the Internet also re-
quired management.  This management task was expedited by 
the Internet links provided in “Cool Class Web Sites.”   Sev-
enty-seven percent of the students reported that a major advan-
tage of the “Class Page” was its Internet resource links.  As one 
student stated, “Without the Cool Class Web Sites I would have 
been lost.  I spent many happy hours exploring links from the 
“Class Page” and beyond.  It was so helpful to have a starting 
place.  Of course I did have to manage to make my way around 
the net after leaving the “Class Page.”  But, little by little, I 
learned.  It just took time.”  By week four, students were ac-
tively exploring the “Class Page,” with 88 percent of the stu-
dents completing the survey, and 70 percent posting assignments. 
By week fifteen, 90 percent of the students reported using 
Internet resources other than those on the “Class Page.”  One 
student shared, “I managed the infoglut by bookmarking cool 
sites, printing worthwhile articles to share with classmates, keep-
ing my eye on the time, and keeping control of my curiosity. 
You know, without control, you can go crazy on the Internet 
and never leave it!”  Another student stated, “At the beginning 
I was really serious about the whole thing and spent a lot of 
time on it.  But lately I’ve only done things that are helpful to 

me.  I’ve learned to manage the ‘Class Page’ and the Internet 
for my benefit and convenience.” 

By week ten, 44 percent of the students considered the “Class 
Page” a worthwhile supplement to “Elementary School Curricu-
lum.”  By week fifteen, 95 percent stated that “Class Page” ac-
tivities were relevant to the stated objectives of the course.  As 
one student commented, “At first I was grousing around, com-
plaining that I didn’t have the time or energy to bother with com-
puter stuff.  Then my husband took me in hand.  He said—‘Look, 
you’re a teacher. So, what’s more important to teach....The Span-
ish Civil War or computer skills?  And how are you going to 
teach computer skills if you don’t have them yourself?’  So he 
bought a computer and hooked us up to the Internet.  It hasn’t 
been easy,  but it has been fun!  I mean, what a resource!  And 
how to manage it?  Wow, I’m still working on that!” 

Students’ cognitive strategies for coping with the course 
requirement of “Class Page” participation included manage-
ment of both personal resources and the computer environment. 
Most students became successful managers; some did not. 
Computer comfort and competency influenced students’ suc-
cess in the “Class Page” context. 

The affective strategy of  self-management included con-
trolling self-confidence, encouraging self-direction and recog-
nizing self-efficacy.  Students spoke much about their feelings 
related to the “Class Page.”   At week two of the course, 63 
percent of the students reported feelings of anxiety concerning 
their computer competency.  At the same time, 79 percent ex-
pected to enjoy using the “Class Page.”   Thus, at the onset of 
the course, students were tempering their feelings of inadequacy 
with positive expectations.  As one student shared, “I knew I 
was in big trouble.  What did I know about computers?  Noth-
ing.  But I’ve been in pickles before and I’d seen my way out.  I 
knew that, with hard work and a little luck, I could figure out 
what I was doing before anyone realized how little I knew!” 

By week ten, 44 percent of the students were still con-
cerned with their computer competency, 53 percent wanted 
classmate support, and 47 percent needed instructor encour-
agement.  Nevertheless, only 13 percent of the students were 
now frustrated with the “Class Page,” 55 percent felt secure 
while on the “Class Page,” and 81 percent felt free to express 
their personal opinions on the “Class Page.”   Comments such 
as “I’m over my computerphobia!” and “The fear is gone!” and 
“My computer anxiety has eased a bit!” describe students who 
coped with a threatening environment by managing their self- 
confidence.  One student shared, “I have never been on a com-
puter.  I have never been on the Internet.  All my life I have 
been totally intimidated by it.  Now I can actually click on some-
thing and get it!  I told myself I could do it, and I did!” 

Not all students were so successful managing their self- 
confidence.  One student confided, “I have never been on the 
Internet before and I was really scared of going on it.  So, I 
haven’t.  I just can’t do it, so I get my friends to do my surveys 
and collect class questions and post things for me.  I just can’t.” 
Another complained, “I’m really upset.  If I had known that I 
would have to do computers I wouldn’t have signed on.  My 
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friends said they would help me but they haven’t.  So what am 
I supposed to do?”  Thus, self-confidence was both a condition 
and an approach that could be managed.  Some students were 
more adept at developing and applying self-confidence than 
others. 

Management of self-direction was another affective strat-
egy used by many students.  Self-direction was illustrated by 
students’ willingness and ability to make choices that led to 
their successful course completion. For example, one student 
commented, “This is my life.  This is my degree.  If I take a 
course that requires that I stretch and learn new things, then I 
need to meet that head on.  Whining about it is degrading.  I can 
choose to learn.  My fear does not need to dictate my actions.” 
By week eight, 83 percent of the students had found the 
university’s technical computer assistance an excellent resource. 
Seventy-seven percent  rated the “Class Page” Notice Board 
and Class Questions as excellent for keeping them informed 
and for stimulating thought.  Thus, students were choosing to 
become actively involved with the “Class Page” in order to 
meet both in-class and out-of-class participation requirements. 

The affective strategy of self-management included man-
aging self-efficacy—the sense of personal control over one’s 
environment.   As students moved from week one through week 
fifteen of “Elementary School Curriculum,” a sense of increas-
ing control was evident in student responses.  Whereas at week 
two, 63 percent of the students reported feeling anxious about 
the “Class Page,” by week ten 55 percent reported feeling se-
cure and 71 percent reported successfully using the “Class Page” 
on a consistent basis.  By week fifteen, 95 percent of the stu-
dents felt the challenges presented in the course, including par-
ticipation on the “Class Page,” were appropriate to their level 
of development.  As one student explained, “It’s an issue of 
control, isn’t it?  When you feel like the master of your own 
work, you feel successful, empowered.  At first the “Class Page” 
scared me.  Now that I have struggled with it and mastered it, I 
feel terrific—like I can take on the world!”  This sense of con-
trol inspired one student to comment, “I have really liked this 
class.  What a challenge.  What an accomplishment.  I’d rec-
ommend it to anyone!”  By week twelve, 75 percent of the 
students stated they would recommend this class to friends and 
co-workers, 89 percent concluded they had enjoyed the class, 
and 64 percent felt secure in their use of the “Class Page.” 

Not every student developed a sense of self-efficacy.  One 
student shared, “I can’t cope.  I know I’m supposed to be the 
boss.  I mean, I can always pull the plug, turn the computer off. 
But it scares me.  So I stay away.  My friends do my surveys 
and post my ideas.  I can’t.”  Another student confessed, “When 
I sit at a computer I’m at its mercy.” Thus, whereas some stu-
dents assertively took control of the computer environment, 
others were controlled by it. 

With each self-management strategy—self-confidence, 
self-direction, and self-efficacy—assertiveness and a sense of 
purpose produced more positive results.  One student summed 
it up by saying, “I just take myself in hand.  I tell myself—stop 
whining and start working.  Self-defeating talk is a dead-end 
road.” 

A second affective strategy described by students for cop-
ing with the “Class Page” participation requirement was the 
management of others.  This management approach included 
interpersonal networking and the giving and receiving of emo-
tional support.  The “Class Page” was specifically designed to 
support the interpersonal dimension of the distance learning 
environment.  Interestingly, the majority of students did not 
view the “Class Page” as a vehicle for developing relationships 
among fellow classmates.  At week four, 53 percent of the stu-
dents strongly disagreed with the statement that the “Class Page” 
was useful to get to know fellow classmates and 47 percent 
were undecided.  By week six, only 21 percent of the students 
had participated in a discussion on the “Class Page.”  By week 
eight, 49 percent of the students strongly disagreed that, through 
the “Class Page,” students had become acquainted with a fel-
low classmate, and by week twelve, 79 percent still had not 
participated in a “Class Page” group discussion. By the end of 
class, although 90 percent of the students felt free to express 
their ideas and opinions on the “Class Page,” only a handful 
had done so in the discussion area. 

Despite this low participation rate, the “Class Page” im-
portantly contributed to the interpersonal networking among 
the class participants.  Comments such as “Oh, I tackled that 
‘Class Page’ problem with Janet.  It’s so much more fun with 
two!” and “My friends from our site ordered pizza and went to 
Laurie’s house after class.  We wanted to try to figure out the 
‘Class Page’ assignment!” were common.  Although interper-
sonal interactions on the “Class Page” were not highly valued, 
the relationships that developed as a result of the “Class Page” 
participation requirement were.  As one student disclosed, “Well, 
I felt kind of guilty, but I went over to Dawn’s to get help post-
ing my project.  When I got there, there was Jennifer and Kathy. 
They needed help, too!  So we had a computer party and got all 
our work done!”  Another student explained, “The guys at my 
site didn’t bother with the Discussion Area on the ‘Class Page.’ 
We just discussed among ourselves, and enjoyed that a lot.  We 
did post our assignments, we shared information off the Web, 
and we spent a lot of time together in class and on our comput-
ers.  In fact, I email them all the time.” 

The giving and receiving of emotional support among class 
participants was a second strategy in the management of oth-
ers.  This emotional support has been illustrated by many of the 
comments already quoted.  Student responses were peppered 
with expressions of appreciation for the care and encourage-
ment of fellow classmates.  As one student exclaimed, “ I don’t 
know what I would have done without Jane!  She was so en-
couraging!”   Another shared,  “I feel lucky to have been at a 
site with such nice people. They took the time to care about 
each other.  When I was so afraid of the computer, they talked 
me through it.  We grew very close.” 

Although at week eight interactions among class members 
on the “Class Page” were rated poor by 31 percent of class 
participants and good by only 29 percent, student comments 
illustrated that the “Class Page” provided the impetus for de-
veloping supportive interpersonal relationships among class 
members.  The two affective strategies used by students to handle 
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the “Class Page” environment—the management of self and 
the management of others—enabled interpersonal growth, 
which was, in turn, enabled by the “Class Page” environment. 
These affective strategies, in combination with the cognitive 
strategies described, enabled students to successfully complete 
the “Elementary School Curriculum” course requirements. 

Reflections on the Findings 

A number of cognitive and affective strategies were ap-
plied by graduate students enrolled in the distance learning 
course, “Elementary School Curriculum,” to cope with the 
course requirement of participation on an Internet-based “Class 
Page.”  These strategies included management of personal re-
sources, management of the computer environment, manage-
ment of self, and management of others. 

Imbedded in these strategies were a number of common 
themes.  The predominant themes included three stressors and 
two benefits.  The stressors most frequently alluded to were 
concerns associated with communication issues, with computer 
involvement, and with computer and Internet access.  The ben-
efits most frequently referred to were the sense of empower-
ment and the satisfaction of having a  shared space, a common 
ground, with fellow classmates. 

These five themes, both stressors and benefits, were re-
ferred to by students who had successfully managed the “Class 
Page” participation requirement, as well as those students who 
had opted out of “Class Page” interaction.  Because of their 
centrality to the findings, the five themes provide a framework 
for the following discussion. 

Discussion 

 Five themes that warrant further discussion and consider-
ation include three stressors and two benefits.  The stressors 
most frequently alluded to were the anxiety over communica-
tion issues, the stress associated with computer involvement, 
and stresses relating to computer and Internet access.  The ben-
efits most frequently referred to were the sense of empower-
ment and the satisfaction of having a shared space, a common 
ground, with fellow classmates. 

The context for this study was a distance learning experi-
ence which included an Internet-based “Class Page” to increase 
the probability of student-student interaction.  Because of this 
on-line component of the course, students were given the op-
portunity to interact whenever, wherever and with whomever 
they chose.  The theoretical rationale for designing the on-line 
course component was based on the collaborative learning theo-
ries of Johnson and Johnson (1975) and Slavin (1989).   These 
theories, and supporting research, contend that peer interaction 
within an educational setting is a critical variable for cognitive 
development.  Peer interaction includes supporting one another 
in knowledge building, information sharing, social communi-
cation, and problem solving.  To provide peer interaction within 
the distance learning setting, theorist Keegan (1986) stressed 
that distance educators must provide means for overcoming 

the limitations of the text-based environment, the difficulties of 
no heard or seen language, and the absence of immediate feed-
back.  These challenges were associated with student-felt anxi-
ety over computer-based communication issues. 

The on-line environment can facilitate the sharing of ideas 
and reflections, the building of understandings, and a common, 
archived transcript of discussions.  While many students thrive 
within the on-line environment, others shrink from it in fear. 
This writing apprehension (Velayo, 1994) or communication 
anxiety (Harasim, 1990) was evident in this study, as students 
remarked that the feeling of speaking to empty space when 
writing on-line prevented them from speaking at all.  The op-
portunity to see the work of others and to compare their ideas 
to those of their classmates caused them great anxiety.  The 
personal risk of sharing an idea with no guarantee of response 
was often beyond their coping capacity.  Students overwhelmed 
by communication  anxiety chose non-participation.  Students’ 
effectiveness in the use of  self-management strategies impacted 
their degree of communication anxiety. 

Communication anxiety was not uncommon (Feenberg, 
1989; Walther and Burgoon, 1992). The text-based nature of 
the medium placed a premium on skills of written expression 
and analysis, advantaging the highly motivated, often educa-
tionally privileged learner (Nipper, 1989).    The benefits of the 
medium included a reduction of discriminatory communica-
tion patterns based on race, gender and physical features 
(Walther, 1992), a less authoritarian approach to learning and 
teaching (Nipper, 1989), and more available time for, and con-
trol over, communication (Harasim, 1989).  Disadvantages of 
this text-dependent environment included a dependency upon 
a peer response in an asynchronous context (Feenberg, 1989) 
and the need to express oneself clearly and analytically only 
through written messages. 

 There are means to minimize the communication anxiety 
caused by using a text-based medium.  A moderator can be-
come involved in student interactions, shaping a positive, sup-
portive social environment, and responding to each contribution 
with sensitivity (Harasim, Hiltz, Teles and Turoff, 1995).  The 
course instructor can acknowledge each participant and recog-
nize student growth (Berge, 1995).  Use of humor, wise ques-
tioning, and group management (Davie, 1989) can be used to 
establish a non-threatening environment.  The effort required 
to include all class participants is often rewarded by group co-
hesiveness and individual learner growth. 

The “Class Page” Web site in this study was developed to 
overcome the social distance between students. Although tech-
nology cannot substitute for instructors, technical tools can be 
used to facilitate learning.  How much learning takes place de-
pends upon the willingness of the student to actively partici-
pate in the learning process.  Successful learning in this context 
required that students take initiative for their own learning and 
growth by developing computer skills needed to interact on the 
course’s Internet-based Web site.  Because of stress related to 
computer use, some students in this study were unable or un-
willing take this initiative. 
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The condition of being or feeling computerphobic (Rosen 
and Maguire, 1990), technostressed (Hedberg and McNamara, 
1989), or technophobic (Kinzie, Delacourt and Powers, 1994) 
was described as a stressor by some study participants as inhib-
iting, and occasionally prohibiting, their “Class Page” activi-
ties.  This stress was bound to students’ effectiveness in 
managing self, others, and the computer environment. 

Computerphobia has been described as making people feel 
“uncomfortable, self-conscious, and inefficient” (DeLoughry, 
1993, p. A25) when they encounter computers.  Through a meta- 
analysis, Rosen and Maguire (1990) found that writers in em-
pirical literature have predicted that “between one-fourth and 
one-half of all college students, business people, and school 
students may be ‘computerphobic’” (p. 184).  Recent research-
ers have found computer anxiety can be tempered by educa-
tional experiences with computers (Kinzie, et al., 1994) and 
such experiences contribute to student competence and confi-
dence with computers (Delcourt and Kinzie, 1993). 
Marcoulides (1988) and Rosen, Sears and Weil (1987) have 
demonstrated computer experience as one of the best predic-
tors of computer anxiety. 

A number of educational approaches have been suggested 
for overcoming debilitating attitudes toward computer partici-
pation.  Thorough training and continuing support in computer 
use (Velayo, 1994),  emotionally supportive leadership within 
the computer environment (Kerr, 1986), and developing rela-
tionships through face-to-face meetings (Waggoner, 1992) are 
strategies suggested in the literature.  In this study, all three of 
these strategies were used.   The Assistant Director for Univer-
sity Computing Services, Ball State University, dialogued with 
class participants during weekly class sessions for the first six 
weeks of the course.  He was available via email 24 hours a day 
and was perceived as competent and helpful.  Supportive lead-
ership within the computer environment was provided by the 
course professor and two graduate assistants.  Two day-long 
face-to-face class sessions were included in the course sched-
ule.  In spite of  these strategies, some students remained anx-
ious and were unwilling to participate on the “Class Page.” 

Access issues created stress for many class participants in 
“Elementary School Curriculum.”  Over 30 percent of the stu-
dents mentioned lack of computer or Internet accessibility as 
roadblocks to full participation on the “Class Page.”  Time limi-
tations aggravated the issue of computer accessibility.  Students 
reported having little time to search out an Internet-linked com-
puter, to travel to the located computer, and to actively partici-
pate on the “Class Page.”  Both Burge (1994) and Kearsely, 
Lynch and Wiser (1995) reported similar results.  McConnell 
(1990) found students felt they had wasted time and experi-
enced unreasonable frustrations when seeking out and commu-
nicating through computers. 

A number of researchers have reported  that peripheral 
members of organizations have more access to work and social 
activities through the use of computer technologies (Harasim, 
1990; Hartman, Neuwirth, Kiesler, Sproull, Cochran, Palmquist 
and Zubrow, 1995; Huff, Sproull, and Kiesler, 1989).  In con-

trast, students in this study reported feeling like “outsiders” due 
to their lack of “Class Page” participation.  They perceived that 
lack of accessibility pushed them to the periphery of class ac-
tivities.  Rumble (1989)  found that personal computers have 
become commonplace in our society.   Even so, Olson (1988) 
cautioned that, if we are to develop the computer as a wide- 
ranging resource for learners, we must be cautious that their 
use does not amplify patterns of disadvantage.  The value of 
mediating access difficulties by providing course content via a 
variety of media and by including opportunities for face-to- 
face interaction in the distance learning setting should not be 
overlooked (Eastmond, 1995; Nipper, 1989). 

 If learning is viewed as a social process, then provision of 
interactive communication technologies is critical for the pro-
ductive distance learner.  In the distance learning environment, 
the process of developing a community of scholars is depen-
dent upon open access to the provided interactive technolo-
gies.  The technology provided in this study was an interactive, 
Internet-based Web site available to all students through Internet- 
connected personal computers.  This “Class Page” was avail-
able 24 hours a day, seven days a week.  It provided access to 
peers and experts at any time and any place.  Unfortunately, the 
convenience of the “Class Page” was irrelevant to a number of 
students.  Due to restraints of work, family, and limited per-
sonal resources, some students found the lack of  computer 
accessibility a major source of stress. 

Empowerment was a theme which threaded through stu-
dent experiences and attitudes in this study.  The productive 
use of all four coping strategies reported in the findings re-
sulted in feelings of empowerment and control.  Collaborative 
learning theories emphasize student responsibility for learning. 
The on-line “Class Page” environment offered students oppor-
tunities for active thought and analysis, and required that stu-
dents take the initiative for their own learning and growth. 

In a study of learners’ perceptions of computer 
conferencing, Burge (1994) concluded that students felt em-
powered in a computer climate that was emotionally support-
ive, intellectually challenging, information-rich, and interactive 
with peers and experts.  Hiltz (1993) found that, within a com-
puter context, students excelled who were in control of their 
effort and their learning environment.  Harasim (1989) observed 
that the asynchronous nature of the on-line environment facili-
tated self-directed learning and expanded learner control over 
the interactive environment, contributing to learner effective-
ness (see also Mason and Kaye, 1990).   Class participants 
reported feeling empowered by the increase of learner respon-
sibility and control in the on-line environment of the “Class 
Page.” 

A sense of participating in a shared space in which learn-
ers contributed and received support, resources, and informa-
tion was described as a “Class Page” benefit by many students. 
Comments such as “We’re on a level playing field” and “It’s a 
common ground where we can meet as equals” and “All the 
resources are available to all of us” expressed the appreciation 
felt for the democratic nature of the “Class Page.”  Participat-
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ing in this shared context where resources were equally avail-
able to all learners increased students’ commitment to the “Class 
Page” and strengthened their social bonds to one another.  This 
shared space provided a context for collective thinking, for re-
source access, and for social and intellectual exchanges. 

This concept of shared space did not guarantee equal par-
ticipation and interaction.  It was found that only students who 
effectively employed the coping strategies of management of 
self, of others, and of the computer environment viewed the 
“Class Page” as shared space or common ground.  Active par-
ticipation on the “Class Page” developed a sense of member-
ship in a community of scholars. 

Both Hiltz (1993) and Harasim (1987) found participa-
tion rates in an on-line classroom increasing as students be-
came more involved with each other and with the course 
material; Nipper (1989) and Eastmond (1995) did not.  To en-
courage on-line participation and the development of a shared 
space, Eastmond (1995) recommended the provision of strong 
moderator leadership.  Nipper (1989) cautioned that, in order 
to maintain a focus on educational issues, on-line participation 
within the shared space required daily instructor attention.  The 
on-line “Class Page” environment in this study was intention-
ally designed to encourage participation and the perception of 
a shared space.  Strong leadership was provided and the educa-
tional focus was maintained.  Those students who found the 
“Class Page” a common meeting ground, where equal standing 
was credited to all, were successfully managing the on-line en-
vironment. 

Five themes intertwined through the cognitive and affec-
tive strategies employed by students to cope with the Internet- 
based “Class Page” participation requirement of the 
“Elementary School Curriculum” course.  Of these five themes, 
three were described as stressors: anxiety over communication 
issues, the stress associated with computer involvement, and 
stresses relating to computer and Internet access.  Two themes 
were described as benefits: the sense of empowerment and the 
satisfaction of having a shared space for social and intellectual 
interaction.   The distance learning context of this study in-
cluded an Internet-based “Class Page,” designed to increase 
the probability of interaction among students.  The effective-
ness of the coping strategies developed and employed by stu-
dents within this learning context importantly impacted their 
overall satisfaction with,  and success in, the “Class Page” en-
vironment. 

Implications for Practice and Research 

Highlighted briefly are five implications for practice and 
research: the value of moderator leadership, the importance of 
a face-to-face encounter, the challenges of the on-line text-based 
medium, the influence of learning and temperament styles, and 
the development of computer-supported collaborative learn-
ing opportunities.  To meet the goal of student-student interac-
tion in an on-line environment, the involvement of a discussion 
area moderator is recommended.  The primary role of the mod-

erator is to create and support a positive intellectual and emo-
tional climate for the interactive learning environment. 

Moderating computer discussions requires skill, sensitiv-
ity, and persistence.  Feenberg (1989) recommended using 
weaving comments to summarize a discussion’s main themes, 
giving credit to those contributing original thoughts.  Davie 
(1989) drew attention to the use of leading and refocusing ques-
tions.  Hiltz (1993) suggested that requiring student participa-
tion may be the only option for maintaining active dialogue. 
Moderating discussions involves the management of partici-
pant identity, the environment’s social tone and attitude, and 
the development of student text-based communication skills. 
The challenge of moderating the social dynamics of on-line 
discussions was highlighted by Feenberg, who cautioned, “Fail-
ures and breakdowns occur at the social level far more often 
than at the strictly technical level” (1989, p. 28). 

Although often awkward to provide, as well as to attend, the 
face-to-face encounter for distance learning classmates has been 
found to enhance the participant’s overall learning experience 
(Fernback and Thompson, 1995; Rheingold, 1993).  The face- 
to-face opportunity places the distance learning classroom in 
context, clarifies expectations, and initiates learning activities. 
During face-to-face discussions, class members can learn about 
network design, initiate relationships, and practice their techni-
cal skills.  The instructor has the opportunity to develop personal 
contacts with class participants that are helpful later, when on- 
line reassurance and advice is required.  Learners who have had 
face-to-face encounters are more likely to communicate effec-
tively on-line because the personal meeting “has provided a num-
ber of contextualizing cues that would otherwise be absent from 
discussions held exclusively within the framework of a computer 
conference” (Mason and Kaye, 1989, p. 20). 

 The text-based nature of the on-line environment has been 
described as impersonal, limiting, and sterile (Feenberg, 1989), 
as well as reflective, explicit, and information-rich (Harasim, 
1989).  For educators to effectively improve an educational 
experience by including a text-based on-line environment, the 
computer context must be carefully designed. 

One of the primary cognitive benefits of text-based inter-
action is the opportunity for reflective communication.  The 
computer environment can support the “process of articulating 
thoughts into written speech [involving] deliberate analytical 
action” (Vygotsky, 1962, p. 99).  It offers the student the option 
to reflect upon and edit one’s on-line discussion response. 
Reflection influences attentiveness, not only to the content, but 
to the quality of the written message.  The educational opportu-
nities provided by this on-line characteristic should not be over-
looked by distance educators. 

The information-rich medium of the on-line environment 
is both a boon and a bane.  The boon to students is the wealth of 
information available on the Internet.  Although this informa-
tion-rich source must be managed, its potential for providing 
learner resources is tremendous. The bane to students is that 
this rich resource is combined with archived transcripts of ev-
ery discussion, conversation, and interaction held within the 
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class context.  If expectations are not carefully managed for the 
on-line classroom, this information-rich resource can fast be-
come incomprehensible and overwhelming.  Proactive resource 
management strategies are required to control the on-line dis-
tance learning environment. 

The influence of learning styles and temperaments upon 
the distance learner’s educational experience is fertile ground 
for further research.  Most research done to date has focused 
on the psychological factors affecting learners in traditional 
settings.  Few studies have been found that describe or test the 
affect of psychological factors upon the distance learner.  Atman 
(1988), in a study of the relationship between psychological 
type and goal accomplishment among distance learners, sug-
gested a theoretical advantage for distance learners classified 
as extroverts, intuitives, thinkers, and judgers by the Myers 
Briggs Type Indicator.  Ehrman (1990) discussed major learn-
ing style models and speculated upon the applicability to dis-
tance education research.  Distance education is an expanding 
educational context that offers a number of unique research 
opportunities.  The relationship between learner characteris-
tics and the distance learning environment is one such opportu-
nity. 

Development of computer-supported collaborative learn-
ing opportunities should continue as a research priority for dis-
tance learning providers.  During the 1990s, progress toward 
providing accessible interpersonal interaction on-line has moved 
rapidly.  Interactive on-line systems have been developed, tested 
and marketed.  This trend must continue to receive institutional 
support in order to provide distance learners with interpersonal 
opportunities for growth and development.  Harasim, et al. stated 
that on-line education “based on global interactivity, collabo-
rative learning, and lifelong access to educational activities and 
resources ... engenders new ways of working, studying, and 
problem-solving” (1995, p. 278).  Access to such an education 
will enable learners to meet the challenges of the information 
age in the twenty-first century. 

Conclusion 

Distance educators are challenged to provide interactive 
opportunities for students within the distance learning context. 
Active, collaborative participation in the educational environ-
ment is a critical component of the learning process.  In this 
study, social and intellectual interaction among distance learn-
ers was supported by an Internet-based “Class Page,” which 
supplemented the course’s audio and video delivery system. 

Students developed affective and cognitive strategies for 
coping with this interactive on-line “Class Page” environment. 
These strategies included management of self and others, man-
agement of personal resources, and management of the com-
puter environment.  Three stressors and two benefits were 
identified by class participants as influencing their “Class Page” 
experience.  The stressors were communication anxiety, com-
puter anxiety and access issues.  The benefits included a sense 
of empowerment and involvement in an on-line shared space. 

Recommendations for improvement of practice included 
the suggestion that strong moderator leadership be provided 
for the interactive discussion area of the “Class Page.”  The 
value of an initial face-to-face encounter for distance classmates 
was discussed and the educational benefits of the text-based 
on-line environment were examined.  Suggestions for future 
research included the need for studying the impact of student 
learning styles and temperaments in distance learning environ-
ments and the continuing need for innovative computer-sup-
ported collaborative learning opportunities. 

Educators today are being challenged to appropriate and 
adapt emerging communication technologies to enrich our dis-
tance learning environments.  By designing and implementing 
an interactive, interpersonal dimension for the distance learn-
ing environment, educators provide an equitable and potent 
educational opportunity for learners at a distance. 
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Introduction 

For many educators, the prospect of integrating tech-
nologies such as the World Wide Web into the educational 
process is likely reminiscent of their early experiences with 
classroom filmstrip projectors: setup was often awkward and 
difficult, there were always elusive technical problems with 
audio or video, content was sometimes less than remark-
able, and students’ attentions were typically less than undi-
vided.  In a like manner, the often-heard criticisms of 
yesterday’s filmstrip could well be made against today’s most 
frequently seen educational Web implementations.  Yet, the 
broad and evolving success of the Web in education shows 
no signs of slowing.  Although haunting images of melting 
celluloid and exploding projector bulbs no doubt remain, 
the siren song of the Web continues to grow louder from 
every direction.  The push to create Web-based educational 
tools from university administrators, technologically aware 
students, the mass media, and competing institutions has 
become one that can no longer be set aside. 

When Web technologies were first beginning to emerge, 
speculation abounded over the tremendous implications these 
held for distance education.  As the veil was pulled away 
however, formable issues concerning real-world feasibility 
and actual student enrichment through this high technology 
begin to emerge.  Roadblocks such as prohibitive cost, in-
adequate human resources, and a steep technical learning 

curve have been, and often continue to remain, barriers to 
serious educational Web development. 

Preceding the more practical (or tactical) issues facing 
the development of Web technologies in education, there 
are more fundamental questions concerning if, when, and 
how these technologies should be used in distance educa-
tion or in any formal teaching and learning model.  Before 
choosing between moderated and open newsgroups for ex-
ample, it may be necessary to ask what effect newsgroup 
technology itself has on the social aspects of the learning 
process.  Asked another way: presuming all the technology 
works exactly as intended, is the learning process being en-
hanced as a result of the technology use in ways that are 
meaningful and significant? 

Examining the practical roadblocks commonly faced in 
educational technology integration in the light of fundamental 
philosophical issues provides a methodology for determin-
ing appropriate educational applications of the World Wide 
Web in today’s teaching and learning environment.  We are 
then drawn to ask: Do electronic discussion forums provide 
students with an enhanced level of communication that con-
tributes significantly to the learning experience?  Are mod-
erated or open discussions better suited for classroom 
discussion?  Is creating a class Web page useful or even 
appropriate when it is known that not all students will have 
a reasonable level of access?  How will students with dis-
abilities, such as visual impairments, access the electronic 
resources made available to other students? 

Appropriate Educational Applications 
of the World Wide Web Today 

Loren D. Malm 
Bobby G. Malone 

Fred W. Nay 
Brad E. Oliver 

Nancy G. Saunders 
Jay C. Thompson, Jr. 
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Abstract 
Although the majority of web based educational tools of today are unremarkable, are sometimes diffi-
cult to access and are not completely reliable, there is a mounting push for students and faculty to use 
these tools.  The formidable technical challenges that confront students and faculty attempting to imple-
ment these technologies often quickly overshadows the more fundamental question—how should exist-
ing and future technologies be used in the teaching and learning process?  Assuming, for example, that 
a given piece of technology could be implemented universally without difficulty and perform exactly as 
expected, what is the impact?  Having made fair and unbiased evaluations concerning a given technol-
ogy, important questions regarding implementation remain. For those that have resigned themselves to 
providing course material via the web, a common question for both educational institutions as well as 
individual faculty is if now is the best time to begin.  One workable, logical progression path involves 
using a four-step process.  The foundation of this process begins with experimentation, moves to de-
ployment from templates, then to redeveloping pages based on need and student feedback, and finally to 
using this experience in innovation specifically tailored to the class needs. 
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Is Now the Appropriate Time to Begin Focusing on 
Web Development? 

The growing tide of technological development in edu-
cation has left little doubt as to whether institutions as a whole 
(and hence the instructors teaching for them) can avoid inte-
gration of the Internet into their curriculum.  Yet presently 
the total ratio of classes on the Web is small when compared 
to the total number of classes offered, suggesting that while 
some institutions have rapidly embraced Web development, 
many others have delayed resource commitment.  A wide 
array of reasons, sometimes compelling, are advanced as a 
rationale for delaying the investment in or development of 
Web pages and their related technologies: 

• Developing resources on the Web may be an important 
task, however there are other compelling demands for 
an instructor’s time.  Realistically, even an extraordi-
nary amount of effort expended on Web development 
may not bear fruit for some time. 

• Past advances in technology have resulted in improved 
Web development tools that do in only a few hours what 
would have taken weeks or months just a short time ago. 
As technology is constantly moving ahead, similar future 
advances in the tools of tomorrow will again likely reduce 
the amount of time it takes to create pages and similarly 
increase the quality of the work product created. 

• No central Web publishing site is available.  Without a 
central publishing site, faculty find it nearly impossible 
to publish a Web page because of the problems inher-
ent to hosting a Web server. 

• Neither appropriate funding nor trained support staff 
are presently available to assist with new web develop-
ment technologies.  Delaying development may allow a 
funding window to become available and permit train-
ing for support staff. 

• Those who wait to develop their sites will be able to 
build upon the successes and learn from the mistakes of 
early-adopters investing large amounts of time and other 
resources in today’s Web development. 

• Students do not yet have Internet access.  This creates 
an unfair advantage for those who do presently have 
access as well as unfairly excluding those who do not. 
While the above listed reasons could be cited in a wide 

variety of circumstances, there are good reasons for indi-
vidual faculty and for the institution as a whole to look past 
them and move forward with Web development.  Adminis-
trative perceptions regarding early development of Web 
pages for education must be realistic and carefully managed 
for a successful initial implementation.  Rewarding early 
technology adopters, remaining open to alternate directions 
in the face of short term successes or failures, discontinuing 
fast-failures of dead-end technology, and providing funding 
for low-cost trial runs are examples of administrative sup-

port that can save an initial Web development effort.  Fac-
ulty participation in this initial stage of development is cru-
cial; administrators that fail to involve faculty at the 
beginning will have difficulty procuring enthusiastic sup-
port later when buy-in is essential.  Even where there are 
seemingly compelling reasons to delay Web development, 
there are advantages to moving forward even if on a reduced 
scale.  Some important reasons for moving ahead with de-
velopment include: 

• The Web can be an exciting and challenging area for 
both students and instructors.  Any creative work takes 
time, and many instructors find great personal and pro-
fessional reward from the time they invest in Web and 
related technological development. 

• The fact that technology continues to advance and that 
today’s Web-publishing procedures seem tedious and 
perhaps even arcane serves to suggest that eventual re-
placement is likely.  Technology will always be advanc-
ing, however delaying development may only result in 
having to deal with a similar set of problems later. 

• Until very recently, an absolute prerequisite of Web page 
development was the setup of a large, centralized insti-
tutional Web server where faculty could publish their 
pages.  Without access to a centralized Web server, a 
faculty member had no way to publish Web pages or 
otherwise share them with students.  While the central-
ized Web server remains the generally preferred method 
of publishing instructional Web pages, it is now fea-
sible to host a Web page without access to such re-
sources.  Today, the faculty member’s personal computer 
is generally sufficient, provided it connects to the 
Internet and has reasonable computing power. 

• If there is very little money available at an institution- 
wide level today, there is an even smaller likelihood 
that sidestepping technologies such as the Web will later 
result in greater availability of funds.  Technologies have 
evolved to the point that the large investments once 
needed to get started with Web page hosting and devel-
opment are no longer necessary.  Building a small site 
using only an existing personal computer connected to 
the Internet requires an investment as small as fifty dol-
lars.  Such low-cost solutions include PC Web server 
software and page editing tools for Web creation, pub-
lishing, and ongoing site maintenance. 

• No matter when a person decides to learn about technol-
ogy, there will be a learning curve and mistakes are prob-
able before polished results come together.  Waiting for 
another person to make all the mistakes only delays valu-
able learning experiences that will have to be faced in 
one form or another at some point.  There are no substi-
tutes for personal experience with technology. 

• All students, including students with disabilities, must 
have adequate access for the technology to be feasible. 
Most institutions have on-site public computer labs, 
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which are available to enrolled students without addi-
tional cost.  Students in distance education programs 
are generally required to have access to a computer for 
electronic access prior to enrollment. 

• Today’s students do not have the luxury of waiting 
months or years for Web technologies to become more 
convenient for their schools, their instructors, or for 
themselves.  Learning to use today’s available technol-
ogy is as much a part of the learning process as the sub-
ject matter the underlying pages are intended to promote. 
Even when considering the rapid rate of change, learn-
ing about the technologies currently available can only 
help prepare the student and the instructor for the tech-
nologies yet to come.  Software developers know that 
their products can be complex, and attempt to build upon 
previous releases so that the client’s knowledge of the 
previous version may be directly applied. 
It would be impossible to consider all of the reasons why 

universities and faculty members either start or delay Web 
development.  After carefully considering the factors unique 
to each situation, decisions about how to use these technolo-
gies in course development must ultimately rest with the indi-
vidual course instructor.  It will be the faculty member who 
will be primarily responsible for the creation, focus, content, 
design, and upkeep of the class Web page.  Once the decision 
to move forward with a Web page is made, an appropriate 
starting point for development must be identified. 

Logical Progression Paths 
for Educational Web Development 

A typically recurring theme for initial Web page devel-
opment is that instructors should start very small with a ba-
sic design that may be quickly completed.  Small group or 
individualized instruction with good follow-up and quick, 
demonstrable results are crucial during this initial stage.  For 
example, many course page design workshops being done 
for faculty emphasize initial page design, creation and pub-
lication during a one or two hour session.  A second course, 
offered perhaps a few days later, then builds upon the first 
session by providing additional instruction to create easily 
enhanced functionality. 

During and after the initial training, instructors need to 
have continued access to the same level of software and hard-
ware initially used during training.  Ongoing support should 
include access to personal computers that are properly con-
nected and configured with a standard set of utilities sup-
ported by the institution.  A non-public practice environment, 
and ongoing access to technical support staff who are able 
to resolve technical issues that will inevitably arise, are also 
crucial.  Once instructors begin to develop web building skills 
using the training that they have received, defining a longer- 
term logical progression path will help faculty move toward 
independent development. 

Planned phases of Web development extrapolated from 
naturally progressive steps of learning are familiar to the 
instructor’s environment and will provide the most comfort-
able, creative, and productive development atmosphere.  For 
example, rather than extending the process of initial devel-
opment through an entire semester to develop a comprehen-
sive set of Web pages, developing an initial brief page in the 
month before the target class begins may be more benefi-
cial.  A small low-cost initial page provides the instructor 
with an initial test-bed to accept peer and student feedback, 
while keeping the initial focus on a page that can be easily 
changed as well as fundamentally redesigned.  While the 
actual phases of development are often heavily dependent 
on the instructor’s individual environment and supported 
development tools, a useful model for logical progression 
might include the following steps: 

Phase One: Experimentation 
Phase Two:  Template 
Phase Three:  Redevelopment 
Phase Four:  Innovation 

These phases could be set out formally set out as part of 
a structured training program, or informally as an on-line 
series of tutorials.  Whether these phases implemented as 
part of a structured training program or as general guide-
lines, their function is essentially the same.  Each of these 
phases brings the instructor closer to the goal of a Web page 
that serves needs of the students in the class in an informa-
tive, interesting, and professional manner. 

Experimentation 

In the initial stage of Web page development, experi-
mentation is of primary importance.  Page authors must feel 
free to investigate the tools they are using without fear of 
harming production data, their machines, the central server, 
or any other component in this environment.  This phase of 
initial experimentation and discovery also should be offered 
in an private environment in order to prevent the anxiety 
that initially exists when Web pages are published for the 
world to see. 

Experimentation is also very important because today’s 
advanced, feature-rich Web development tools require a 
considerable amount of open investigation before the power 
of their functions becomes readily apparent and can be used 
with skill.  Once instructors have become confident with the 
technology, the next step, using templates in Web develop-
ment, can begin. 

Template Development 

One of the apparent problems instructors have design-
ing Web pages is getting started with an initial design from a 
blank screen.  What is the theme of the page?  How is infor-
mation organized for easy navigation?  What kind of infor-
mation is displayed or collected?  How do other instructors 
use the Web to teach their classes?  Fortunately, using the 
course template as a starting point resolves each of these 
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issues.  The course template usually involves a predefined 
skeleton or “shell” which the instructor can modify provided 
the content meets established university guidelines.  Selec-
tion of specific starting templates may vary by department, 
course, or individual instructor. 

Course templates often are designed in a degree of lev-
els, starting with simple text and graphics and progressing 
in complexity through demonstrations of some of the more 
advanced functions of the server.  The best approach may 
be to steer the beginning instructor toward a more basic tem-
plate, later introducing the advanced functions of the server 
using a “toolkit” approach.  Keeping the initial design focus 
on basic functions allows instructors to build a solid foun-
dation without the concerning themselves with the complexi-
ties advanced server functions inherently bring. 

Redevelopment 

Instructors may move very quickly between redevelop-
ment and innovation, especially if their initial experimenta-
tion and use of templates has given them a high comfort 
level.  The process of redevelopment includes two major 
goals.  First, instructors begin to look beyond the “cook-
book” approach of the template to develop pages more re-
flective of their own teaching style and course development 
needs.  Secondly, the instructor will generally attempt to 
recreate many of the course functions and concepts within 
the web page.  For example, essential course concepts con-
tained in outlines, lecture notes, and results of classroom 
discussions are likely to be reproduced in Web form.  Im-
portant administrative functions such as practice quizzes, 
course calendars, and discussion areas are advanced ex-
amples that may require advanced design preparation and 
support, as they require user interactivity as opposed to dis-
playing static information. 

Finally, knowing about the opportunity for a “redevel-
opment” from the start allows the instructor to operate less 
critically in the initial phases of development.  From this 
point of view, the redevelopment phase can be marketed to 
faculty as a time to reexamine what has been created up to 
this point and switch direction if appropriate. 

Innovation 

Innovation provides the gateway for unlimited high-end 
Web development and brings the development cycle full 
circle.  Moving past templates and page redesign, innova-
tion is concerned with development at the next level, often 
encompassing interactive pages that engage student input 
and interaction. 

Before instructions advance into these areas however, 
it is important that they receive ongoing guidance in under-
standing the difference between technological innovation, 
and educational innovation however.  While there is no 
bright line separating the two, looking at new technologies 
from a critical viewpoint will help eliminate poor techno-
logical choices that serve more to demonstrate technologi-

cal wizardry than contributing to the teaching and learning 
process.  What may first appear to be “innovation” may fore-
stall an otherwise successful development effort; embracing 
new technology too quickly or without proper planning leads 
to dead-ends that make recovery difficult.  For example, a 
reasonably complete and well organized course page may 
quickly become bogged down by excessively large and cum-
bersome graphics, unnecessary use of movies or other high- 
bandwidth applications, and tools requiring students to 
download and configure advanced “plug-ins” before the page 
can be seen.  The danger is that using the leading edge tech-
nology does not necessarily produce leading edge students; 
technologies should be selected based on an impartial evalu-
ation of how they engage the learner opposed to other less 
complicated and universally compatible solutions.  The de-
velopment tools and resources that promise the most excit-
ing web development opportunities cannot be applied 
successfully unless their use is part of a larger institutional 
plan which provides for their large-scale integration.  For 
example, at the present time connecting Web pages to data-
bases stored on mainframes or other large computing sys-
tems requires extensive setup of back-end facilities by 
dedicated computer professionals. 

How can new technologies be effectively integrated 
while avoiding these pitfalls?  One successful approach has 
been to develop a supported “toolkit” of higher-end sup-
ported tools which instructors may use to develop advanced 
page functions.  The “toolkit” approach is an effective way 
of introducing new technologies which heading off rogue 
directions that can slow the development process.  When 
instructors are ready to venture past templates towards in-
novative pages of their own design, providing them with a 
set of advanced tools which have been tested and are sup-
ported within the organization.  For example, new graphics 
design packages that can be used to create three-dimensional 
images are becoming widely available and have advanced 
to the point that they are not prohibitively difficult to use. 
Developing a workable support strategy for all of the avail-
able packages however would be impossible.  Even attempt-
ing to support the top ten packages would likely be a 
tremendous drain on institutional resources given the dis-
parity between the various packages.  In contrast however, 
selecting the best one or two packages and making them 
readily available to instructors as part of a supported toolkit 
provides a more workable solution.  As instructors justifi-
ably demand greater support for functionality, the toolkit 
can be expanded to include appropriate resources to fill those 
needs without overextending the support staff.  Advanced 
workshops and introductory training for these supported 
packages then becomes more manageable.  In order for a 
the “toolkit” approach to work effectively, institutional sup-
port staff must take an active role in supporting the products 
included in toolkit as well keeping the toolkit updated to 
reflect advances in technology and required additional func-
tionality. 
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Conclusion 

The World Wide Web has become and will likely remain 
an increasingly important medium for supplementing and even 
delivering course content.  Although the Web we have today 
is the product of very recent technologies, many of the prob-
lems educators’ face in effectively using the Web today par-
allel the problems experienced using the “new” technologies 
over ten years ago.  Overcoming the many potential road-
blocks that stand in the way of successful Web development 
requires educators to work in close cooperation with the ad-
ministrators and technologists responsible for developing the 

underlying infrastructure that makes the Web possible.  Not-
withstanding the many reasons propounded for delaying de-
velopment, now is the time to move forward even if on a small 
scale.  Once the decision has been made to move forward 
planning deployment using the naturally progressive steps of 
experimentation, use of the template, redevelopment, and in-
novation will provide instructors with a comfortable and pro-
ductive development environment.  Using the “toolkit” 
approach for bringing new technologies into the development 
environment will help head off rogue directions while pro-
viding a manageable support path. 
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Technology and Cognition 

Tremendous enthusiasm presently exists toward the net-
working of school classrooms and the coalescence of curricu-
lum and technology.   While many critics have labeled this 
current educational trend as nothing more than an “expensive 
infatuation with the Internet” (Banks & Renwich, 1997), oth-
ers view this emerging technology as an opportunity to moti-
vate students to participate in the learning process. 

Over the years, educational theorists have recognized 
the role technology plays in fostering human intelligence. 
David Olson (1976) noted that “intelligence is not some-
thing we have that is immutable: it is something we cultivate 
by operating with a technology, or something we create by 
inventing a new technology.”  This view can be summarized 
by saying that the role of technology is to act as both an 
extension of, and a stimulus to, human cognition (Sewell, 
1995).   Seymour Papert’s work, culminating in his influen-
tial book Mindstorms, visualized a role for computers and 
technology that emphasized “breaking down the barriers that 
frequently exist between differing areas of the curriculum, 
as revolutionizing the nature of learning, and as lowering 
the threshold of the abstract”  (Papert, 1980). 

If the current application of Internet technology is only 
viewed by the elementary teacher as a means of providing 
remediation and enrichment, a tremendous opportunity to 
challenge young mind’s will be lost.  “Classroom computers 
can change children’s minds, but to do so they need to be 
used by teachers who do not view computers as surrogate 
teachers so much as tools with which their own educational 
goals can be reached”  (Underwood & Underwood, 1990). 

Nora Sabelli, of the National Science Foundation, said 
it best: “The Net’s main value will be breaking the isolation 
of the classroom by allowing children to talk to experts, ex-
change ideas, and tap into real time information”  (Kronholz, 
1997).  This attitude reflects a growing rationale toward uti-
lizing such technology in an elementary setting.  Without 
doubt, Internet technology has the potential to serve as the 
mediating factor between the learning environment and the 
acquisition of human intelligence. 

Case Study of a Mid-Western 
Suburban Elementary School 

A case study was conducting during the 1996-1997 
school year in a rapidly growing mid-western, suburban el-
ementary school.  The case study specifically examined a 
fifth grade classroom that was utilizing Internet technology 
to complete a variety of classroom projects.  The school 
selected for this study is one of six elementary schools net-
worked to both a middle school and high school within the 
school district.  The school district budgeted and completed 
a massive capital improvement project that involved net-
working all of the school buildings.  This project included 
the purchase of a network file server, as well as, contracting 
the installation of fiber optic cable between all buildings 
within the district.  The school examined in this study was 
outfitted with two, thirty-unit computer laboratories that uti-
lize Macintosh Power PCS.  Both laboratories were equipped 
for Internet applications, in addition to providing an Internet 
connection for each classroom computer (one per room). 

A survey conducted at the beginning of the school year 
revealed that sixty-four percent of the students assigned to 
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this classroom had previous experience with the Internet. 
Forty-three percent indicated that they had access to the 
Internet in their home, while only twenty-five percent of this 
group indicated that they had previously used the Internet to 
complete research on a school project.  Eleven percent of 
the students from this classroom indicated that they had no 
prior knowledge of the Internet and were being introduced 
to Internet technology for the first time. 

The teacher involved with this case study received ex-
tensive training in educational technology as a pre-service 
teacher.  However, the pre-service training was void of any 
Internet experience.  The teacher indicated that Internet ex-
perience was acquired through personal interest, beginning 
with the teacher’s enrollment through an Internet Service 
Provider (ISP) in October of 1995.  Since that time, the 
teacher had completed some formalized training related to 
Internet technology. 

Some of the applications observed during the study in-
cluded:  (a) utilizing a variety of Internet search engines to 
retrieve biographical information on notable individuals of 
the twentieth century,   (b) downloading a variety of images 
to be printed in color and later displayed in a student project, 
(c) accessing weather satellite images to make predictions 
regarding the daily weather forecast,  (d) linking to a variety 
of educational sites that provided specific information re-
garding both social studies and science topics (e.g., Colo-
nial America, global warming, etc.), and (e) sending and 
retrieving e-mail (e.g., electronic pen pals).  Prior to being 
allowed to utilize any Internet application, students had to 
complete a school permission slip (that was signed by a par-
ent) acknowledging that the school district’s policy regard-
ing Internet access had been reviewed with the child. 

Tremendous enthusiasm was noted in regard to students 
completing research on assigned topics.  Many students, who 
earlier demonstrated a dislike for completing research, were 
extremely active in the retrieval of information related to a 
specific topic being discussed in class.  A small percentage 
of students found the exercise to be frustrating and opted for 
a more conventional approach to completing their research 
(i.e., utilizing an encyclopedia). 

While the overall effectiveness of applied Internet tech-
nology is inconclusive in this case study, there were several 
positive benefits noted.  The majority of students were ac-
tively engaged in research for an extended period of time. 
Students displayed an ability to work independently of the 
teacher, requiring only minimal assistance while conducting 
“Web” searches.  Finally, students were able to incorporate 
much of the information gained from their Internet search 
into a final written report (i.e., a biography of a notable per-
son from the twentieth century). 

The Current Debate on Internet Technology 

The debate over networking schools and providing 
Internet access to all students is complicated by a number of 
political and economical issues.  President Clinton recently 

escalated the debate by committing fifty-seven million dol-
lars toward “technology literacy grants”, aimed at assisting 
poor school districts that lack the fiscal resources required 
to “hard wire” their buildings.  The Clinton Administration 
has also pressured the Federal Communications Commis-
sion (FCC) to “establish a 2.25 billion-dollar Universal Ser-
vice Fund, which will link schools across the country to the 
Internet beginning in 1998” (Associated Press, 1997).  Presi-
dent Clinton has further promulgated Internet access in 
schools by encouraging school districts to consider volun-
teer labor as an alternative to contracting the labor required 
to hard wire a building.  Clinton views such a community 
effort as “an old-fashioned barn raising [when] neighbor joins 
with neighbor to do something for the good of the entire 
community”  (McAllister, 1997). 

Critics are quick to point out that regardless of the amount 
of money offered through federal and state agencies, the 
Internet will remain only a promise, and not the panacea that 
people predict.  Critics point to a National Study conducted 
by the Rand Corporation of Santa Monica, California.  The 
Rand Corporation study concluded there was no significant 
evidence to justify “networking” all of the nation’s schools 
and that computers as a whole “remain marginal contributors 
in most schools”.    Sandra Banks and Lucille Renwich (1997) 
noted three obstacles to achievement:  (a) a high price tag, 
(b) lack of teacher training, and (c) no consensus on best use. 
In a June 8, 1997 article appearing in the Los Angeles Times, 
Banks and Renwich noted that only a small percentage of 
successful, Internet equipped schools exist.  One such school, 
Blackstock Junior High School in Ventura County, California 
has shown tremendous success in student achievement attrib-
uted directly to the coalescence of technology and curricu-
lum.  This success is marred by the tremendous cost associated 
with their success.  For example, Blackstock Junior High 
School invested three billion dollars over a ten-year period. 
During this time, teachers were given a year off to receive 
training in the appropriate application of Internet technology 
and the school’s curriculum was completely overhauled to 
included Internet requirements.  To maintain their success, 
the Blackstock Junior High School currently operates with a 
technology budget in excess of $380,000 a year (Banks and 
Renwich, 1997). 

The outcome of this debate is undecided.  Many lead-
ers in the field of education question whether the enormous 
cost to provide the hardware required for Internet technol-
ogy is really worth the investment.  Adding to the enormous 
price tag is the realization that only five percent of current 
funding goes toward training teachers in the use of this tech-
nology.  Only eighteen states presently require pre-service 
teachers to receive training in Internet technology, and of 
these eighteen, only five require that veteran teachers re-
ceive training prior to renewing their teaching license (Wall 
Street Journal, 1997).  Without conclusive evidence on the 
effectiveness of Internet technology in the elementary class-
room, many educators question whether money is being 
wasted on an expensive experiment.  Nevertheless, Stuart 
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Biegel, Professor of Education and Information Studies at 
the University of California, Los Angeles (UCLA), poses 
an interesting question:  “It is a step into the unknown, no 
question about it.  So the question is, do we take the step or 
do we sit back and let somebody else do it?” (Banks and 
Renwich, 1997). 

Biegel’s remarks demonstrate the reality that supersedes 
any debate.  Internet technology is here to stay.  It will con-
tinue to work its way into the elementary classroom and cur-
riculum.  Rather than wasting time debating its cost 
effectiveness or its merit as an instructional tool, the debate 
should be muted in favor of developing this emerging tech-
nology into an effective teaching tool. 

Implications for the Future 

A review of educational research leads one to conclude 
that the true obstacle to realizing successful integration of 
Internet technology and elementary curricula lies in the fact 
that “past staff development programs have not focused on 
the specific instructional computer skills needed by teachers 
to integrate the Internet into classrooms”  (O’Donnell, 1996). 

In the book, Integrating Computer Into the Classroom, 
Edith O’Donnell notes the need for “a new philosophy”.  This 
new philosophy must fulfill three purposes:  (a)  recognize 
that just placing computers with Internet access into class-
rooms is not adequate for integration,  (b)  recognize that 
teachers wish to integrate Internet technology, but do not 
know how,  and (c)  recognize that present in-service pro-
grams are inadequate for widespread integration of Internet 
technology into the classroom.  Teachers must gain the nec-
essary instructional strategies to go beyond hands-on com-
puter skills to teacher-driven instructional strategies that 
provide confidence and enthusiasm to inspire utilization of 
Internet technology in a whole class environment 
(O’Donnell, 1996). 

Summary 

The marriage of Internet technology and elementary 
curricula holds the potential to change the way students look 
at learning.  Teachers and their students need to move from 
planned learning to authentic experiences; Internet technol-
ogy provides the means by which we can influence that 
change.  Internet technology, properly applied, holds the 
potential to help students not only to prepare and complete 
assignments, but integrates experience and subject matter. 
Used properly, the Internet can act as a stimulus for the dis-
cussion and exchange of ideas.  The Internet can also pro-
vide for individualized instruction, an ideal that educators 
continually advocate.  Finally, the Internet encourages 
interactivity, promoting active learning between students of 
all ages and abilities.  The Internet is not just a technology 
for presenting material to be learned, nor is it just an outlet 
for students to express themselves, although both of these 
are roles the Internet can fulfill.  It is both these and more. 

While the utilization of Internet technology shows no 
more promise than conventional teaching methods (with re-
gard to academic achievement) in the elementary classroom, 
the appropriate application of Internet technology can be 
responsive to differing learner characteristics, can provide 
authentic opportunities for application, and can motivate 
students to learn. 
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Introduction 

The use of technology has the potential of being the 
greatest single change agent effecting learners.  A major 
problem individuals often encounter is choosing the “cor-
rect” technology.  Faculty are faced with a multitude of 
equally compelling technologies having the promise of be-
ing the ultimate solution—today!  The problem is not the 
lack of technical solutions available to solve problems, it is 
knowing where the rest of world is heading with technol-
ogy.  Ignorance with respect to where technology is heading 
can force countless hours of working and reworking solu-
tions to the point that a paradigm shift deadlock will bring 
to a halt all creativity and productivity.  Time is forever lost 
retooling thought processes and skills, not to mention the 
hard costs of revamping hardware and software.  Unless one 
is fortunate to have unlimited resources available to forge 
new directions, it makes sense to stay technically in-sync- 
step with the rest of the world; only then is it financially 
viable for vendors to build solutions to your fingertips. 

This begs the question, how does one determine where 
the rest of the world is heading?  Do you determine the most 
popular technology by number of solutions sold?  Do you 
determine direction based upon the ease of use of the tech-
nology?  Do you rely on colleagues?  Do you seek insight 

from local technical gurus?  Do you seek to minimize your 
perceived risk by working with free or nearly free solutions. 
Or, do you spin the roulette wheel of technology only to find 
out you are playing Russian roulette? 

Purpose 

If you do not know where you are going, then any 
technological road will get you there.  The purpose of this 
paper is to explore approaches that can help one avoid in-
vesting valuable time and resources into technologies that 
may lead into dead-end streets that discourage learners from 
pursuing knowledge through technology.  All too often, tech-
nical solutions are chosen to solve immediate needs with 
little attention given to the critical evaluation of how best to 
integrate and leverage investments in existing infrastructures. 
To create technical life-long learners every effort must be 
made to avoid frustrating learners with short-term techno-
logical solutions.  One sure way to discourage learners is to 
prevent them from building upon their existing knowledge 
base as they progress to the next level.  The rate of change in 
technology today demands a tactical approach that antici-
pates and welcomes change.  As new technologies are intro-
duced, the capacity for change must be planned from the 
beginning or the learner will not be able to carry forward the 
skills learned from previous experiences. 
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Abstract 
College faculty can minimize valuable time and resources invested in inappropriate technologies by 
staying in step with technological progress.  A “future proof” approach to technology recognizes and 
welcomes small failures, considering them part of the ongoing process of absorbing technology into the 
learning process.  “Future proofing” attempts to understand the factors that influence and impact 
technology upon learners.  The factors that comprise the concept of “future proofing” include: 
(1) market dominance solutions: based on a strong market presence this often proves to be the single 

greatest factor in decision making; 
(2) ease of use: users of technology prefer simplicity over functionality; 
(3) the best-practice approach: since technology is a delivery medium, proven successful teaching 

and learning practices are likely to work when technology is added; 
(4) technology non-reliance: users should avoid relying too heavily on the expertise of technical gurus; 
(5) least cost: free software should be rigorously reviewed and users should plan on receiving limited 

or no technical support, since software freely available may disappear or fall victim to program-
mer neglect; and 

(6) best guess-roulette: creative and effective solutions evolve from combinations of technology only 
possible from experimentation. 
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How to “Future Proof” 

The future is most difficult to predict.  Technology is 
encroaching into every facet of modern life. The rapid change 
of technology can create a stranglehold on decision-making 
ability of the average teacher.  Why would technophobic 
teachers ever make decisions concerning the use technology 
when the threat of totally starting over holds a death grip on 
their careers?  Time is limited and failures are unavoidable. 
The only way to proceed is to develop a “future proof” ap-
proach to technology that recognizes and welcomes failure 
as the tool to help chisel away toward a solution that 
seamlessly absorbs technology into the learning process. 
Small failures can and should be recognized for what they 
are; small nudges guiding an individual to the best imple-
mentation of technology. 

“Future proofing” is an art, not science; it can not guar-
antee immunity from failure. However it can provide a ca-
reer insurance policy that inhibits the policyholder from 
making catastrophic decisions with respect to the implemen-
tation of technology.  Each step in the “future proofing” pro-
cess can be individually analyzed to clarify the critical 
components that makes that step unique in the process. 

Using the above question, “how does one determine 
where the rest of the world is heading?”, and spin off ques-
tions that logically follow, an will attempt will be made to 
identify the major factors in the “future proofing” process. 
Knowing how to “future proof” requires an examination of 
the factors that serve as the basis for this concept.  Any fac-
tor alone has the power to swage the final determination of 
how best to prepare for the future. 

Factor 1: Market Dominance 

Depending on the degree of market dominance, solutions 
based on a strong market presence often prove to be the single 
greatest factor in decision-making.  As a user of technology, it 
would be a relief to know there are other individuals coping 
with the exact same technical issues; there is safety in num-
bers.  For example, Microsoft Word is the dominant word pro-
cessing software package in the world today.  If another vendor 
ever attempted to challenge Microsoft’s dominance, they would 
have to develop solutions which provide compelling reasons 
to switch.  In an attempt to sway Word users to another soft-
ware platform, a vendor would develop migration strategies 
to facilitate the conversion of Word documents to a new for-
mat.  If you were using a word processing package that had 
little or no market presence, then vendors would not be as 
willing to spend time or resources developing migration strat-
egies.  On a purely financial self-interest basis, vendors will 
develop and tailor solutions that meet the needs of the great-
est number of users. 

When it is not possible to clearly identify a market leader, 
it would make sense to choose a technology path allowing 
greatest freedom for migration in the future.  For example, 
the Web browser war between Microsoft and Netscape for 
Web market dominance can be described as a virtual tie.  In 

this situation it would be wise to determine the common tech-
nology between the two vendors’ solutions and select a strat-
egy allowing for a flexible migration path in the future.  If 
this instance, if one were developing Web-based solutions, 
it makes sense to develop pages that are non-proprietary; 
pages that adhere to the Hyper Text Markup Language 
(HTML) standard.  At a later date, once it is obvious who 
the market leader is, web pages should be able to be folded 
into the vendor solution with little trouble. 

Factor 2: Ease of Use 

Ease of use issues are related to the KIS (Keep It Simple) 
principle.  Given the choice, users of technology would gladly 
surrender functionality in favor of simplicity.  The simplest 
technical problem can quickly become an insurmountable 
barrier, preventing the teaching and learning process from 
occurring productively.  Technologists and educators must 
be brought together and focus their energies on keeping the 
complexities from getting in the way of learning. 

Strive for the highest common denominator in technol-
ogy and functionality without sacrificing the message.  To 
achieve the highest common denominator, a conscious ef-
fort must made to avoid using technologies that place the 
learner on the “bleeding edge”.  More often then not, the 
appeal to include flashing gizmos is often too compelling to 
resist and quickly becomes the focus of problems that cre-
ate unnecessary barriers to the teaching and learning pro-
cess.  For example, the use of plug-ins and helper applications 
for Web based applications create instant configuration prob-
lems for learners as they try to adapt their browsers to the 
latest and greatest technology possible.  Stay far enough 
behind the bleeding edge of the technology curve to provide 
the highest functionality possible with minimum user frus-
tration and confusion.  If you can not delivery the message, 
you are failing the learner. 

Factor 3: Best Practice Approach 

Successful teaching and learning practices that have 
worked in the past are good indicators of what may work in 
the future when technology is added.  Technology in most 
situations is just a delivery medium, the message often re-
mains the same.  What has changed is how the message is 
delivered and way the learner interacts with the new me-
dium.  Technology in itself is not the means to create techni-
cal life long learners, it is how the technology is applied to 
the learning process that counts!  Technology, properly ap-
plied, has the potential of creating new pathways to dynami-
cally engage the learner. 

The converse is also true; poorly applied technology 
can discourage the learner and make the learning process 
much worse than if nothing were done at all. 

In real life situations, unexpected failures often arise 
when applying new technology to traditional education pro-
cesses.  What really matters is how you apply the technol-
ogy.  Failures are part of the struggle and should be used as 



Volume 11, Number 4 ·  Fall 1998 Mid-Western Educational Researcher 29 

learning opportunities to gain a better understanding of how 
to refine the best practice approach to create technical life-
long learners.  We must constantly reevaluate, inquire, and 
collaborate on new approaches for the application of tech-
nology to learning, or we will never fully realize the poten-
tial technology has to offer.  Continual experimentation and 
evaluation of the application of technology to learning will 
reveal how best to combine proven learning practices with 
new technology innovations.  The application of technol-
ogy is a work-in-progress, constantly changing and evolv-
ing.  Determine what has worked successfully in the past 
and investigate ways to use the dynamic nature of technol-
ogy to refine and improve desired learning approaches. 

Factor 4: Technical Non-Reliance 

Avoid relying too heavily on the expertise of technical 
gurus.  Too often their focus is purely technical based, and 
the solutions offered are too complex to have any tangible 
benefit to learners.  Technical applications for the sake of 
technology sizzle are surely going to frustrate and change 
the focus from learner based solutions to excesses in frus-
tration.  Always temper the advice from technical people 
with questions like: What will this give me when I am fin-
ished?  How long will it take to implement?  Who do I call 
when I have problems? How much does this cost? 

Input from technical experts is absolutely necessary in the 
development of technical lifelong learners.  However, a little 
technical input can mutate what was a learning opportunity to a 
computer science project where programming, software instal-
lation and complex configurations are required.  Constant evalu-
ation of the initial goal must occur to guarantee the application 
of technology is improving the learning process. 

Factor 5: Least Cost 

The success of the World Wide Web (WWW) can di-
rectly be attributed to software that has been freely available 
on the Internet.  Mosaic, Netscape and Internet Explorer are 

examples of free WWW browsers that have revolutionized 
the delivery of information.  The initial lure of assembling 
learning solutions using free or nearly free software should 
be rigorously reviewed before foundational decisions are made 
effecting future directions.  Software freely available today, 
may instantly disappear or fall victim of programmer neglect. 
When assembling free software, plan on receiving limited or 
no technical support from the author or vendor. 

Factor 6: Best Guess—Roulette 

The best guess approach often leads to failure; but by 
eliminating possible solutions one can work toward the cor-
rect solution(s), one failure at a time.  This approach can be 
costly in terms of human resources as well as hard costs in 
computing equipment.  As illogical as this approach may 
seem, innovative applications of technology can emerge from 
experimenting with varied and dissimilar learning technolo-
gies.  Creative and effective solutions evolve from combi-
nations of technologies only possible from experimentation. 

Summary 

The “future proofing” concept is a learner-based strat-
egy designed to help faculty keep pace in the rapidly chang-
ing world of technology.  Unanticipated change can result 
when one is not aware of technological solutions and their 
potential impact on learning.  Staying abreast of technology 
requires an investment of time and the capacity to accept 
failure as a positive influence.  Realizing technology has 
become an integral component of the educational process; 
technology awareness and skills are absolutely essential for 
faculty and learners to be prepared for the 21st century.  “Fu-
ture proofing” is an approach to understanding the factors 
that influence technology, and hence, the impact technology 
has on learners.  As new technologies enter the education 
scene, always keep the focus on learning.  Is the technical 
enhancing the learning process? 

Don’t Miss MWERA—98 
The 1998 Annual Meeting will be held October 14 - 17, at the Holiday Inn Mart Plaza in 

Chicago.  Pre-registration must be post marked by September 22, 1998. 
The Annual Meeting program is available on the Internet at: 

http://tierlab.ilstu.edu/MWERA-98 
Hotel group rates are only guaranteed until September 22, 1998.  See the summer Program 

Issue of the Mid-Western Educational Researcher for registration forms. 
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Introduction 

Paradigms used in the observation and evaluation of regu-
lar classroom teaching may not be applicable when observing 
instruction via distance learning. The body of knowledge 
gleaned from the research on effective teaching when applied 
to teaching on television may simply not fit. At the very least, 
teacher behaviors tried and tested in a regular classroom will 
need modification if they are to be successful in distance learn-
ing.  This is especially true when the teaching is to be per-
formed in a one-way video mode. In this mode, the student 
must assume more of the responsibility for learning. Teaching 
on television is usually conducted in a one-way video—two- 
way audio, or two-way interactive video format. This article 
deals with the key issues that are essential to quality instruction 
via distance learning. As teaching and learning address the ur-
gency of the technological explosion, compatible accommoda-
tions must be made for impending changes. 

Instruction via distance learning needs close scrutiny and 
critical evaluation as it holds the potential to change teaching 
and learning. Although the costs may be prohibitive, the im-
pact for teachers and learners is far too great to ignore.  It is not 
a panacea; neither should it be dismissed with an attitude of 
this too shall pass! 

Observation in the Distance Education Environment 

Distance education is a distinguished system of education, 
distinguished from other educational forms by its separation in 
both time and place and by its teaching and learning acts 
(Rumble, 1989).  The teacher is a very important element in the 

educational process, whether in a traditional classroom or in a 
distance education setting.  One of the ways to determine the 
effectiveness of instruction conducted on a distance learning 
system might be to observe and document the characteristics 
and behaviors of distance learning instructors for comparison 
to the teaching behaviors found in the research on effective 
teaching.  Specific teaching behaviors such as providing effec-
tive praise (Brophy, 1981), use of advance organizers (Ausubel, 
1960) or frequency of reviews (Cruickshank, 1986) might serve 
as starting places.  Questions about effective teaching might 
include inquiry into interaction such as: 1) how often does the 
instructor initiate interaction with each student, 2) how often 
do the students initiate interaction with the instructor, 3) how 
much wait time does the instructor give a student responding to 
a question, 4) how often does the instructor use advance orga-
nizers, or 5) how much time does the instructor spend in re-
viewing previous lessons? Questions like these might be more 
useful in an observation instrument for teaching on television 
than an instrument normally used in a regular classroom. An 
analysis of the amount of teacher dialogue compared to the 
amount of student dialogue or a determination of how much of 
the interaction the teacher initiated and how much the students 
initiated might also prove beneficial (Barker, 1988). 

Several studies assessing student attitudes toward media 
and technology in the distance learning environment have been 
conducted (Allen, 1995, Bangpibob, 1995, and Bozik, 1995). 
Adult attitudes toward instructional technologies are positive 
(Dillon, Haynes & Price, 1990); however, other studies indi-
cate student attitudes are influenced by their familiarity with 
the technologies employed (Riddle, 1990, Smith & McNeils, 
1993). Teachers and learners must realize computers are not 
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inherently interactive. They provide an excellent environment 
for discussion, but they are only interactive if students partici-
pate responsively and regularly (Eastmond, 1995).  Kinzie, 
Delcourt  and Powers (1994) found attitudes are important pre-
dictors of success and are critical areas for future examination. 
Distance learning students express a need to know classmates 
and a desire to interact with someone else in class (Egan & 
Sebastian, 1993).  The practice most often mentioned by stu-
dents in a description of outstanding electronic teaching prac-
tices was the practice of providing for student-to-student and 
instructor-to-student interaction (Western Cooperative for Edu-
cational Telecommunication, 1995). Clearly, an examination 
of instructional effectiveness must consider an assessment of 
student attitudes toward the learning delivery system. 

Teaching strategies and course design influence student atti-
tudes in a distance learning environment. Students are positive 
toward interactive teaching methods (Burge, 1994); however, their 
attitudes toward the impact of technological difficulties are nega-
tive (Riddle, 1990). Saba and Shearer (1994) found students felt 
connected and satisfied in a computer-facilitated interactive video 
classroom, yet felt isolated from the main class and saw them-
selves as passive observers in a video-only classroom. Keegan’s 
comment might serve as a summation: Interactive learning envi-
ronments have proven difficult to design and deliver; however, 
current instructional emphases must consider new interactive tech-
nologies if transactional distance between learners and instruc-
tors is to be bridged  (Keegan, 1993). 

The one-way video—two-way audio format necessitates 
conveying of information where the nonverbal dimension of 
teaching is missing for the most part (the student can see the 
teacher, but the teacher cannot see the student).  The role of the 
teacher is radically altered.  The teacher must make illustra-
tions by describing or by creating verbal pictures for the stu-
dents.  Pinney’s research (1969) found that without the 
opportunity to see the student, the teacher must prepare the stu-
dents in such a way that they assume more responsibility for 
their own learning.  Usually, there is no opportunity for imme-
diate clarification as one would do in a normal classroom set-
ting.  This represents a major adjustment if the teacher uses a 
research based teaching approach. 

Preparing the students to learn is an essential element in 
effective teaching.  The beginning of the class is an important 
time.  First impressions tend to have lasting effects, and teach-
ing at the beginning of the period might be much more influen-
tial than the instruction taking place later. The beginning of class 
is one of the most critical teachable moments.  The teacher must 
take this into account and work diligently to get the students 
ready to learn (Hunter, 1982). 

Whether one uses Hunter’s anticipatory set or some other 
term, how the teacher addresses learning at the beginning of the 
class period is extremely important. If this thinking were ex-
tended throughout the duration of a particular course then one 
would be well advised to model the appropriate behaviors early 
in the school year or semester. Opportunities to teach through 
modeling are greater at this time because rules and procedures 
are amenable to change (Doyle, 1986). 

Setting the stage for learning when one is teaching on tele-
vision becomes much more demanding of the teacher in terms 
of details that must be addressed.  The flow of instruction must 
be planned in advance with materials and other strategies that 
do not require student interaction during the class period.  The 
teacher must prepare visuals to illustrate processes that he/she 
might use to enhance learning.  With the student role in learn-
ing largely dependent on the learner, the teacher will encounter 
difficult problems if the student has a motivation problem.  This 
is true for any type of teaching situation, but teaching via dis-
tance learning formats tends to exaggerate the problem. Per-
haps a more realistic approach for observing/planning and 
organization for instruction over a one-way video—two-way 
audio format would be to examine the materials themselves 
and try to determine the intent of the teacher.  Observation could 
then discern if the teacher’s intent were effectively reached. 
While preparation for teaching without anticipating student in-
teraction may be necessary, the teacher would be well advised 
to plan for student interaction as much as possible.  This may 
necessitate class assignments where the students are required 
to interact with each other via computers, or telephone or with 
materials the teacher has provided. Either way, the preparation 
for such occurrences will greatly enhance the chances for them 
to actually materialize.  In some distance learning situations, 
teachers use chat rooms or newsgroups where the students in-
teract via the computer between the times classes meet. When 
students log on, their messages are recorded and the teacher is 
able to make some assessment as to how much interaction is 
actually occurring. 

Effective teaching includes modeling on the part of the 
teacher.  When one is observing instruction on television, an 
appropriate behavior might be to look for the teacher’s illustra-
tions or demonstrations, or modeling behaviors as they are dis-
played for the students who sit in the studio where the televised 
teaching takes place. Interviews with T. Wiedmer & J.C. Th-
ompson, Jr., university teachers who have taught on television, 
verify that students have the advantage of the verbal and non-
verbal dimensions of the teaching act and are able to discern 
and communicate more clearly than those at distance sites (Per-
sonal Communication, Spring, 1997).  Thus a criterion for ob-
serving teaching on television might be to determine how well 
the teacher utilizes the students who are present at the program-
ming site for demonstrating teaching points he/she wants to 
make. How does one observe for overlapping behaviors on the 
part of the teacher on television?  One suggestion might be for 
the teacher at the beginning of the class to start a review session 
by directing a question to the entire class; take the roll, or pass 
out papers (perhaps through a fax machine) while the students 
are thinking about the answer (wait time), then call on a student 
whom the teacher thinks will answer.  By utilizing strategies 
like this, the teacher can conduct the review and take care of 
housekeeping chores at the same time.  The stage is set for the 
students to think about their answers and compare them to the 
one given by the student called upon.  In this way, unvoiced 
misunderstandings or incorrect answers can be corrected with-
out visibility or embarrassment.  On television this teaching 
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situation will need to be modified to utilize the students who 
are in the studio to model the behaviors sought by the teacher. 

Modeling behaviors that teach desired outcomes might be 
observed as intentional or unintentional on the part of the teacher. 
How the teacher models respect for the students in the class 
sets the stage for how the students treat each other.  In an at-
tempt to explore the impact of invitational teaching practices 
on underachieving and apathetic teacher education students, 
Lange (1988) found a positive correlation between the invita-
tional teaching techniques and increased positive experience 
for each student in the study.  This study was an overt attempt 
to look at positive modeling behaviors and their impact on stu-
dents who were disenchanted with their choice of a career.  Stu-
dents do not easily discern intentions unless the teacher exhibits 
overt behaviors.  Overt teacher behaviors that are designed to 
enhance student motivation and attitude should be included in 
any evaluation paradigm of teaching on television. 

A research based teaching model indicates the need to 
check for understanding.  In the one-way video—two-way au-
dio format, opportunity to check for understanding might not 
be as applicable at the moment the teacher needs it as it would 
be in the regular classroom. The teacher therefore must make 
opportunities for this crucial step in the teaching process.  Stu-
dent interaction in distance learning situations is often accom-
plished via telephone or computer via telephone lines. If the 
students are to utilize the telephone to interact from distant sites, 
elapsed time may be dependent upon the number of lines ac-
cessible to the students.  Further, responsive telephone calls by 
students may consume so much time that the question or com-
ment becomes out of  place in the sequence of interactive events. 
Without the opportunity to check for understanding at the most 
opportune time, the teacher may not be as aware of the student’s 
comprehension of the content or processes being taught and 
may be unable to adjust the instruction for optimal learning. 

Programs which permit only selected on-line classes to 
call in can hardly pretend to be interactive when a majority of 
their students are simply watching a one-way TV instructional 
program that does not allow them to call-in, ask questions, or 
make comments.  Another factor is whether or not students at a 
receiving site would be able to be on-line with students at other 
receiving sites at the same time, thereby enabling not only 
teacher/student interaction but also student/student interaction 
(Barker, 1988). 

Effective use of time is a variable necessary for successful 
teaching; however, when one observes teaching on television, 
there is the realization that the use of time must be evaluated 
differently.  When the teacher asks a question, three to five 
seconds of wait time is well documented in the literature (Rowe, 
1996), but this is not realistic in a distance learning classroom. 
An adjusted expectation might well be as long as ten seconds 
or an adjusted definition of wait time might be developed to 
include student/teacher interaction via telephone.  The obvious 
question arises, however, that if wait time must be extended, 
how does a teacher cover the necessary learning material needed 
in the course?  Or, if the teacher adjusts and makes decisions to 

concentrate on more essential elements of the content, who 
participates in the decision as to what is essential?  These are 
typical of the decisions teachers have to make (Hunter, 1982). 

Interviews with teachers who have taught on television in-
dicate it is not possible to process material initially, but teachers 
adjust over time and tend to acclimate to the demands of teach-
ing on television. With practice and experience, improvement 
can take place.  Strategies drawn from the research literature that 
might be applicable here include: 1) repeating content three or 
more times at spaced intervals results in content retention (Jersild, 
1928); 2) Proactive markers such as “look at this”, “watch me”, 
or “now get this” increase retention also (Ehrensberger, 1945; 
Petrie, 1963; and Maddox and Hoole, 1975). 

Teaching in a distance learning format that is one-way 
video—two way audio presents a different situation from that 
of the normal classroom. A study of communication always 
includes a discussion of how much of a spoken message is re-
ceived and decoded through the nonverbal gestures or nuances 
that accompany it.  Estimates range as high as 93% of a spoken 
message is received nonverbally.  Teaching on television in a 
passive one-way video system mandates that the teacher must 
convey information or processes in a medium that restricts the 
nonverbal dimension of the communication process.  In ob-
serving teaching, it is common to view a series of communica-
tion exchanges that result in teacher and student behaviors that 
can be codified. The observation may be accurate only to the 
extent that the observer has the opportunity to summarize the 
complete exchange.  In observing teaching in a distance learn-
ing format, the observer will not have access to complete ver-
bal and nonverbal exchanges and may have to extrapolate or 
hypothesize occurred. This raises the potential for differential 
and/or erroneous interpretation. 

The role of the student in distance learning is quite differ-
ent from that of a live classroom.  The student must cope with 
the technology to be able to participate in class assignments. 
Students must assume more responsibility for their own learn-
ing. Perhaps this is the greatest real gain. Collaboration with 
the teacher to increase learning is essential in any learning situ-
ation. However, when the medium is a passive learning format 
like distance learning, both the teacher and the learner must 
exert more effort. Precision of language used by the teacher 
when a concept is introduced and defined is important, but when 
examples and non-examples are given, it becomes critical. It 
should be noted that concepts are attained more completely 
when both examples and non-examples are provided (Tennyson, 
Woodley, and Merrill,1972). 

Learning is enhanced when the teacher states each con-
cept, law, or rule clearly. This might be accomplished by defin-
ing or stating the components, explaining in a language from 
which the students can profit or in such a way as to allow the 
students to demonstrate either by example or analogy.  When 
students have opportunities for guided and independent prac-
tice, achievement is enhanced (Klausmeier, 1976).  In 1979 
Anderson, Evertson, and Brophy found a strong correlation 
between the number of minutes spent in guided practice (where 
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a large number of questions were asked) and achievement.  They 
also found a positive correlation between student achievement 
and the number of responses, suggesting interactive student 
practice at a brisk pace. Rosenshine and Stevens (1986) found 
that correctives and a high percentage of correct responses pro-
vided during guided practice are essential. The question then 
becomes: How does the teacher give guided practice in a dis-
tance teaching/learning format? 

Independent practice used to extend content that has already 
been taught is a sound research based teaching practice.  It usu-
ally involves two stages: 1) working on the first few examples or 
questions, and  2) when students have mastered the material and 
are working on reinforcement (Samuels, 1981).  In the first stage, 
instruction is focused on the teacher’s behavior and is usually a 
direct instructional situation. An ineffective teaching behavior 
that is often observed when students ask questions about mate-
rial that has just been presented is that the teacher often repeats 
the first example that was used to explain the concept. Not only 
is the example repeated, it is often repeated more slowly, loudly 
or precisely.  This practice is ineffective because the teacher is 
emphasizing an example that the student did not understand the 
first time it was presented. It is exacerbated by the fact that the 
teacher repeats it slowly and often more loudly as if to empha-
size that the fault lies with the student and not the example. It is 
the wise and skilled teacher who recognizes this situation and 
shifts to another example while assuming the responsibility for 
the student not understanding.  Frayer (1970) found that a few 
well-chosen examples were better than numerous examples and 
the number of examples that a teacher uses may not be as signifi-
cant as the quality of examples given. 

In a distance learning format, the teacher will be hard 
pressed to incorporate independent practice while the lesson is 
being taught. Learning then entails work or practice beyond the 
classroom.  Teaching on television can be greatly enhanced by 
use of computer-assisted interaction.  Riel (1993) found com-
puter-mediated communication raised cross-cultural awareness. 
Social interaction is increased (Johnson-Lenz & Johnson-Lenz, 
1993), writing skills are enhanced (Paulsen, 1992), knowledge 
construction and thinking are facilitated, and independent learn-
ing strategies are developed (Mason & Kaye, 1989).  How-
ever, lack of visual cues can also inhibit depth of communication 
(Selfe & Meyer, 1991).  From these studies an evaluation of 
teaching on television, especially when the evaluator is trying 
to assess independent practice, clearly must attempt to assess 
activities that occur beyond the classroom and between times 
when the class meets.  Interaction between students outside the 
classroom may be a direct reflection of the teacher’s action 
during classtime. 

Summary 

Instruction via distance learning is a widespread practice 
among educational institutions.  It is utilized for upper level 
classes at the high school level to provide opportunities for 
students who plan to pursue higher levels of study. Colleges 
and universities use distance learning for a variety of instruc-

tional purposes from delivering classes within state borders and 
between states nationwide to video conferencing that might have 
international hookups. The explosion of technology has served 
to remove the barrier of distance for access to learning. The 
speed with which electronic signals can transmit information 
has permeated nearly all areas of society;  education is no ex-
ception. Technology is here to stay and its implications for in-
struction stagger the imagination. 

An issue of distance learning that must be considered is 
the quality of the instruction and learning that takes place. The 
research on evaluating instruction via distance learning formats 
has been largely confined to analyses of self-reported data from 
participants. Careful observation with well researched criteria 
are needed to evaluate the effectiveness of distance learning 
instruction. The research on effective teaching is a body of 
knowledge that has been accumulated largely in traditional class-
rooms.  The distance learning site is not a traditional classroom 
as far as teaching and learning are concerned, and the tradi-
tional criteria utilized for observing and evaluating teaching 
are not appropriate for observing and evaluating instruction via 
distance learning. As evaluators use the results of research on 
effective teaching and apply them to distance learning instruc-
tion, modifications of existing criteria need to be made. There 
is also a need for new criteria that are more compatible with 
distance learning environments. 

Student attitudes toward learning are especially important 
for success in a distance learning situation. The teacher and learner 
must possess a degree of confidence and comfort with the tech-
nology.  When the nonverbal dimension of teaching is missing, 
the preparation for instruction is different and must focus more 
on created visual images rather than direct observation. 
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