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To Brent Robinson

C AT

This Annual is dedicated to the memory of Brent Robinson of
Cambridge University, whose enthusiasm and energy went far in

making the Technology and Teacher Education Conference, the Annual,
and the Journal of Technology and Teacher Education a success. Brent
died in September of 1996 and he will be sorely missed. It is difficult to
write this dedication to him because he influenced the field in so many
ways. He was a scholar who made significant contributions to the litera-
ture on technology and teacher education. His papers and his presentations
were given careful attention because he had important things to say that
went beyond the surface. His "Cambridge model” of technology infusion

in teacher education, for example, has been used as a model by programs
around the world. Brent was also an outstanding editor and mentor. As the
founding editor of the Journal of Information Technology for Teacher
Education, he established that journal as a seminal resource and, at the
same time, encouraged and mentored many teacher educators who had
important things to say but who were still maturing as writers and scholars.
His kind and gentle approach encouraged and, at the same time, set goals fo
important legacy whose personality and style are in great part a reflection of

Brent was not, however, always kind and gentle. He
believed in and practiced the type of combative intellectual
discourse that he saw as one of the critical ingredients of
"the Cambridge experience"”. I spent many hours in hot
debate with him, as did quite a few other members of
SITE. For example, on a long drive from Houston to Lohn,
Texas, we debated the implications of several options for
the organizational structure of SITE. When I travel that
road now I still associate places with the particular points
being made in the discussion. To those who are accus-
tomed to strong debate being a sign of individuals who
have closed their minds to alternative positions, Brent was
a little hard to understand. That is because he did change
his mind when presented with what he considered superior
arguments. He, of course, expected you to change as well
if serious flaws in your position were revealed. My own
debates with Brent, on topics ranging from semiotics to
technology integration to religion and politics, had more
impact on me than any other experience I have had. And,
after Brent's death, several other people made the same
comments. His conversations had impact.

He influenced both OI StUGENLs anu Protessurd. an un
summer of 1996, Brent taught a short course at Cambridge
for a group of graduate students from the University of
Houston. His influence on that group was far more
significant than was typical of someone who taught a
single course in their program. That was in part because of
his style of teaching, which draws students in and makes
them a part of the discussion, and in part because he was a
broadly trained scholar who both understood and could
communicate the interconnections between different
special areas of knowledge. It was also because Brent liked
people. He enjoyed them and he enjoyed working with
others. The Houston students remember particularly Brent
taking them on a cruise down the River Ouse. He equipped
his boat with sterling provisions, from beer to strawberries,
and as they motored from one historic pub to the next, he
told stories about the history of the Fens, the area of
England he loved.

There were also two other sides to Brent. One was his
gregarious, hard drinking, social side. Brent was frequently
a center of attention at social events associated with
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conferences. Many people at both SITE and the ITTE
(Information Technology for Teacher Education) confer-
ence in the UK spent productive and entertaining hours in
bars and pubs with Brent, who managed to keep up his
part, and more, of stimulating conversations while drinking
an amazing amount of liquor. Many of the lasting memo-
ries of Brent are from informal contacts. In the months
before his death Brent resolved to drink much less, and
when he gave the Houston students a fascinating guided
tour of Cambridge pubs last summer, he drank non-
alcoholic brews.

The last side of Brent I would like to celebrate was his
international interests. Brent believed the issue of technol-
ogy preparation for teachers was a critical one, and he
devoted much of his time to encouraging and supporting
international work. He made many trips to Russia and
other countries; he worked with colleagues all over the
world - from Europe to Africa to Asia and Australia. He
had both the will and the energy to make a difference. In
this area, he was often a diplomat. He respected the culture
and traditions of groups he worked with, he learned from
them as well as contributed to their development, and he
always sought to bring people together to share solutions
as well as problems, differences as well as similarities.

Brent Robinson will be sorely missed in this field. Just
before he died, Brent was temporarily living in Houston
while he taught a course on change and diffusion at the
University of Houston. He took two weeks off for his
annual sailing vacation in September and flew back to
London. The year before, he and his sailing friends had
rented a boat and sailed around the Irish coast. The year
before it was Scotland. In 1996, it was to be the south of
France. Brent died on the ferry from England to France
from what may have been a heart attack. Few people in the
field of technology and teacher education, if any, did as
much in as many areas as he did. We cannot replace him,
but perhaps we can continue to make progress in the areas
he felt were important.

Jerry Willis
SITE Founder
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CONCEPTS AND PROCEDURES

Section Editors:

Ronald Sarner, SUNY Institute of Technology at Utica/Rome
Rosemary Mullick, SUNY Institute of Technology at Utica/Rome
Deborah Bauder, SUNY Institute of Technology at Utica/Rome

The papers in this section are organized around four themes: (1) use and evaluation of educational software; (2)

preservice and inservice training issues; (3) multimedia portfolios; and (4) technology in the curriculum. In the first
selection, Netiva Caftori of Northeastern Illinois University and Marcin Paprzycki of the University of Texas of the Permian
Basin note that there is “...insufficient emphasis on the evaluation of the quality of educational software...” They note, for

example, that left unsupervised, children may fail to achieve the leaming objectives of a simulation by altering the intended

objective. They may do so by choosing to get through the simulation in the shortest period of time instead of exercising all

of the features of the simulation. The authors proceed to describe social and educational issues which they assert should be

factored into software evaluation criteria and to identify changes in curriculum, classroom management, and teacher

preparation that come with increased use of software in the K-12 classroom.

In the second paper, Jan Rader of the University of
Mississippi describes two strategies for the use of com-
puter-assisted instruction. In the first approach, Teacher-
Aligned Lesson Sequence or TALS, teachers customize the
CALl software to select the CAl lessons that are most
appropriate to their particular instructional objectives. In
the second approach, the student is simply presented with
CAI material in whatever fashion or sequence the software
vendor selected. Using a quasi-experimental design, Rader
assigned second, fourth, and sixth grade students to either
group. Teachers using the TALS approach were trained in
customizing the CAI lessons. Using measures of alignment
protocols, Rader concludes that there was significantly
greater alignment between CAl and classroom instruction
where the TALS approach was used.

In the third selection James Kusch and Alex Pan both
at the University of Wisconsin-Whitewater, Gigi Bohm of
Union Grove Elementary School and Heide Stein of
Cambridge Elementary School used the elementary school
students in Stein’s and Bohm’s classes to evaluate software.
The authors describe a four stage evaluation process that
they employed.

The second group of presentations cluster deal with
issues relating to preservice or inservice teacher training.
In the first selection, Thomas Drazdowski from King’s
College provides a description of the transition of a
Methods of Instructional Media course to a Multimedia
Design course, pointing out the trials and tribulations faced
by students and instructors. In the second selection,

Carolyn Thorsen and Robert Barr, both of Boise State
University, describe the development of computer compe-
tencies to be required in the State of Idaho as they apply to
teachers and ultimately to students. They further identify
changes that will be required in preservice teacher training
and methods of assessment. In the final selection in this
group, Michael Szabo from the University of Alberta and
Kathy Schwarz from New Brunswick Community College
present the results of a survey designed to assess the level
of training, infrastructure, and teacher empowerment.
Their instrument was sent to a random sample of 1000
teachers within the Province of Alberta.

The third group consists of two presentations on the use
of multimedia portfolios. In the first selection Donna Read
and Ralph Cafolla from Florida Atlantic University
describe a project in which they have their preservice
teachers produce HTML-based presentations incorporating
audio, video, documents and photographs. They have set
up a station that their students employ to convert videotape
into compressed video format for computer storage. Sarah
Irvine, Judith Barlow, and Elizabeth Nibley, all from
American University, together with Sheila Ford from
Horace Mann Elementary School describe a project to use
digital student portfolios as an instructional, assessment,
and evaluation tool. Learning-disabled students worked
with teachers and used HyperStudio to produce individual
portfolios incorporating electronic stories. The authors

_report statistically significant improvements computer

attitude and aptitude on the part of participating teachers
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and students alike, and similar improvements in standard-
ized test scores for oral and written language and commu-
nication assessment for participating students.

The last group of presentations consider other aspects of
technology. In the first selection, Sara Pankaskie, Martha
Lue, Debby Mitchell, Sheila Smalley and Jennifer Platt, all
of the University of Central Florida present descriptions of
four technologies in use in their preservice and inservice
classes. Included in their description are electronic mail,
distance education, the manufacture and use of laser
videodiscs, and the use of videotaped presentations to
deliver timely information to teachers regarding changes to
statewide graduation requirements.

In the second selection, Anna Chan and Beverly
Ginsburg, both from the City & Country School in New
York City describe the infusion of technology into a
progressive school, and in particular reflect upon the
changes that it brings to the eighth grade American History
curriculum.

In the third selection, Susan Anderson of Texas
Christian University describes the use of a computer club
that served as a laboratory for experimenting with tech-
nologies with children. In addition to the various projects
produced by the elementary school children, the club
provided the author with a large number of “real life”
stories to share with her preservice university students.

In the final selection, Nira Krumholtz from Technion -
the Israel Institute of Technology reports on the develop-
ment of LEGO-Logic, a environment that builds upon the
LEGO DACTA Logo product. The LEGO-Logic environ-
ment was primarily developed to alleviate the problems that
Israeli-students encountered using the earlier product; the
command structure was English-based, and English was
not the native language for these children.
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Te DesiGN, EVALUATION AND USAGE

Netiva Caftori
Northeastern llllinois University

OF EDUCATIONAL SOFTWARE

Marcin Paprzycki
University of Texas
of the Permian Basin

n recent years a proliferation of educational software can be observed in all school levels as well as at home and in the

workplace. One of the important reasons for this situation seems to be that by interacting with a computer unsuper-

vised learning is possible (more than three students per teacher with no educational guidelines; see Caftori, 1996). At home

overburdened parents can leave their children unattended using a program that has a “‘educational” label and expect that

learning may occur while playing. A similar situation may occur in schools, where supplementary learning can be furnished
in a computer laboratory. Finally, in the professional arena many firms opt for training through computer based instruction

as a cost-cutting measure. It is much cheaper and more flexible to provide employees with training software than to

organize a workshop with a paid trainer.

Results of a recent study of educational software use in
unsupervised settings were rather disturbing, showing that
children did not learn what they were expected (Caftori,
1994a). It was also shown how this learning environment
leads to the development of a gender gap (Caftori, 19%4a,
1994b). Part of the problem can be traced to the insufficient
emphasis on evaluation of the quality of educational
software by the educators themselves (Paprzycki & Caftori,
1996). The aims of this paper are to summarize the
possible effects of unsupervised usage of the educational
software and to suggest a number of changes necessary to
avoid future problems. These changes will be related to: a)
educational software evaluation, b) technology-based lesson
delivery and c) university curricula.

Educational Software

A typical example of software use in educational
practice was presented by Caftori (1994a). She describes
how, in a Junior High School, a number of computer
terminals have been set up so that students can interact
with the educational software and learn in an unsupervised
mode. It should be stressed that the software installed is
clearly designated as educational. It was found that this
educational software does not play an educational role in
many cases, or at least not the educational role it was
intended to play.

An informative example is based on the Oregon Trail
game. This game is a history simulation with the educa-
tional goal of introducing children to the life of covered-
wagon travelers on their way from the Missouri River to
Oregon in 1848. In its educational objectives it is suggested

that this game induces students to make intelligent

decisions based on a limited amount of data and consider

alternative solutions when the circumstances suddenly
change. It contains a number of problem-solving situations,
like river crossing, money and food management and
dealing with disease outbreaks. It is also supposed to teach
students to arrange the data they have gathered into the

“bigger picture” and to establish interrelations between the

facts so that they can make appropriate decisions. The

overall effect of all the decisions made determines the final
outcome of the game. A number of pedagogical problems
were observed (for a complete discussion see Caftori
1994a):

- Children concentrate on reaching the end of the trail as
fast as possible without regard for their companions or
oxen.

- Children take no time to visit the landmarks and learn
their history.

- Children shoot animals for the sake of shooting
becomes an objective in itself; the type of the terrain and
the animals associated with it are not noticed and/or
learned by the student.

A number of similar problems were observed when

studying how students interacted with other games:

- using trial and error strategies instead of calculations in
games like Paper Plane Pilot and Wood Car Rally,

- not playing Where in the World is Carmen San Diego?
as the game takes a long time for completion,
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- playing the game of Odell Lake with the goal of
swallowing fish to enjoy the sound effects (instead of
learning the predator-prey relationship and the food
chain).

In addition to these general problems some interesting
observations have been made related to the gender differ-
ences in approaching the games (for a detailed discussion
see Caftori 1994a and 1994b). Some of these observations
match those presented in Christie, (1996), Fryer (1995),
Goldstein, Olivares, and Valmont (1996) and Underwood
and Underwood (1996), where additional examples can be
found.

- Girls were less visible in the computer laboratory and
thus participated in the supplementary learning less
often.

- Girls in early grades prefer word games (such as
Hangman) to construction with geometric figures (such
as Mosaic).

- Overall, boys like fast, shooting, fighting, or killing
games involving battle or space ships while girls prefer
slower games involving writing or school work.

- Even when playing the same game (Oregon Trail) girls
have pursued different goals such as reaching the
destination (the original goal of the game), or writing
epitaphs on tombstones),

- Girls do not like software that does not allow them to
quit a section in the middle; boys do not like software
that does not provide them with an appropriate feed-
back.

Summarizing, even though students were interacting
with the educational software, they were able to do it in
such a way that at least some (if not all) of the specified
educational objectives have been missed. Software at-
tributes that were intended to attract children to the game
(e.g. competitiveness, animations) actually diverted their
attention from the objectives. The observational results
confirm also that much software is designed to appeal to
boys without consideration of the effect it has on girls (see
also Huff & Cooper, 1987).

It is easy to specify what types of changes could have
made the Oregon Trail game a more valuable educational
tool. For example, when a poor decision is made by the
student while traveling on the trail, the software should
hint that a more efficient way may exist. When the student
strays away from the set goal there should be a reminder
provided about the major objective of the game. Similar
suggestions can be easily made for the remaining games.

We were more interested in finding out why these
deficiencies were not spotted when the games were
evaluated, before the label “educational” or “good” was
attached to them. We have searched for the criteria that are
applied to evaluate educational software. To find the
answer we have, initially, studied three issues of the

Technology and Teacher Education Annual (Carey, Carey,
Willis & Willis, 1993; Willis, Robin & Willis, 1994;
Willis, Robin & Willis, 1995) Proceedings of Society for
Information Technology and Teacher Education. Our
assumption was that since this is one of the biggest
conferences addressing the usage of technology in educa-
tion, our findings will be representative of the state of the
art in the area. Later, we have also looked into the most
current Proceedings volume (Robin, Price, Willis & Willis,
1996). We were definitely surprised by our findings. First,
there is almost no material related to the unsupervised
learning. Second, we have located only a total of six papers
related somewhat to the issue of educational software
classification and evaluation: Byrum (1993), Byrum
(1994), Maddux (1993), Paprzycki & Caftori (1996),
Persichitte (1995) and Valmont (1994). This is especially
astonishing while compared with the number of papers
suggesting that teachers should write their own educational
software. How are these teachers supposed to do a good job
at it if they have no background in evaluating educational
software and differentiating between good and bad to start
with?

We should point out that in the past there have been
numerous papers discussing software evaluation (see for
instance Bitter & Wighton, 1987). That was before new
powerful hardware and multimedia became widespread
leading to the development of new generations of educa-
tional software. In Paprzycki & Caftori (1996), we have
shown how Oregon Trail can pass the elaborate set of
evaluation criteria proposed by Persichitte (1995) and none
of the problems reported above can be predicted. However,
the topic of evaluation criteria for the educational software
does not seem to be very popular at one of the largest
forums where such a discussion should take place. This
fact, combined with the problems indicated with the
educational software, lead us to believe that not only a
discussion of these issues should be initiated, but also other
areas require additional attention.

Educational Software Evaluation

Since one of the more important problems with the
educational software seem to stem from the lack of modern
criteria to judge its educational quality we would like to
present two groups of issues that need to be taken into
account when such a judgment is being passed. This list is
very preliminary and should be treated as a starting point
for future research.

Social Issues

As discussed above, there exist substantial differences
between the ways that boys and girls interact with the
educational software and inappropriate usage of such
software can further deepen the gender gaps. This seems to
suggest that the following issues should be considered:
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a) Does the interaction involve hand-eye coordination,
problem solving, verbal interaction, or interaction
between the students themselves in a cooperative/
collaborative mode of learning?

b) Does the software provide a diversity across genders/
races among the leading characters?

c) Does the game perpetuate gender/racial stereotypes or
prejudices?

Educational Objectives
This group of criteria is supposed to address the

problem of children playing the game without reaching the

expected educational outcomes.

a) Are the educational goals precisely defined by the
software developers?

b) Does the software vendor provide any instruction about
how the software can be used in-class and at-home so
that the best results can be expected?

c) Does the software encourage reaching these goals by
penalizing various misuses or providing guidance
toward reaching the goals?

d) Does the software discourage trial-and-error type
behavior while favoring decisions resulting from
thought processes?

e) are the special or interactive effects overwhelming the
objectives of the game?

f) Can the educational objectives or a reasonable subset be
reached in a limited or prescribed time?

These two groups of criteria should be supplemented by
detailed evaluations related to the particular medium and
its usage in the classroom or unsupervised setting. For
instance, there seems to be a body of experience mounting
that may lead to the development of such evaluation criteria
for CD-ROM’s used in reading courses (see Goldstein et.
al. 1996, Land & Taylor 1995, Matthew 1996, Underwood
& Underwood 1996 and Valmont 1994).

Changes in the Classroom

The problems described above indicate that even if the
quality of the educational software improves the teacher
will still be needed in the classroom where computers will
be used in a lab or studio environment. At the same time
the teacher will have to work as hard, if not harder, to
make sure the software employed is appropriate and is used
in a manner that enhances the material to be learned. The
basic work will be concentrated on developing lesson plans
built around the software. Anyone who has observed a
lesson delivered in the computer laboratory realizes
immediately that such a lesson changes the position of the
teacher. As soon as students start working on the comput-
ers their attention is diverted from the teacher and it is
extremely difficult to get their attention back. As a conse-
quence, the teacher is no longer at the front of the class-
room as a center of attention and the class dissolves into

units working either individually or in groups. Each such
unit pursues knowledge independently and at a different
pace. This means that the in-class situation resembles very
closely the unsupervised learning. Therefore the lesson
plans will have to address this new, different role of the
teacher, as guide or helper instead of information provider.
An extended discussion of this new role can be found in
Caftori (1996).

Curricular Changes

Finally, changes aimed at addressing the problems
indicated above should also appear in the university
curricula. Our observations of the way that educational
software is used singled out at least three areas where
serious problems can surface. First, at home, where parents
invest in the educational software and hope that this will
help their children to succeed. Second, in schools, where
undertrained teachers use educational programs in the
unsupervised mode to furnish students with supplementary
learning, Finally, among educational software developers,
who may not be aware of what happens when their
software is used in real-life situations by real-life learners.
We would like to suggest that this indicates three corre-
sponding areas where the introduction of computers into
our everyday lives imposes the need for the curricular
update: computer education for the general student
population, teacher preparation (pre-service and in-
service), and the computer science curriculum itself.

Computer Education for the General Student
Body

It may be assumed that most of the students are current
or prospective parents and thus they are (will be) the ones
who (will) buy the educational software for their children.
They should leam that the educational software is not a
remedy for the lack of supervised learning and interaction
with their children. They should be made aware of what the
basic problems related to the unsupervised usage of
educational software are. It seems that the most natural
course for transferring this knowledge would be the
Computer Literacy course. Unfortunately, currently this
course is used primarily to teach basic application pack-
ages. The situation would change if the idea of “computers
across curriculum” suggested in Paprzycki, (1996) and
used in a few universities, were to be accepted. In this
model the Computer Literacy course is being removed from
the curriculum. The computer component is introduced to
all courses offered in the curriculum. This solution can free
a slot to offer a capstone course devoted to the social and
ethical issues related to the usage of computers. In this
course the considerations related to the usage of educa-
tional software could naturally find a home.

Computer Education in Teacher Preparation
Not all Colleges of Education provide the courses
necessary for training teachers to integrate computers into
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the curriculum (this should be distinguished from the
courses devoted to the usage of technology in the classroom
settings, which are relatively popular). The need for such
an integration and preparation of “informationally literate”
teachers has been very well summarized in Niederhauser
(1996). Pressure must be exerted to include an Educational
Software Methods course into the pre-service teacher
preparation core curriculum for all teaching fields. This
course should be also introduced and promoted as an
important part of in-service teacher training. The content of
this course should contain issues related to the in-class
usage of educational software as well as unsupervised usage
of educational software. A substantial component discuss-
ing criteria and methodology of educational software
evaluation (including exercises) should also be included.
(For a description of a course that could be modified to
meet these objectives see Mitchell and Paprzycki, 1993,
and the references cited there.)

It should be pointed out, that our proposal goes against
suggestions similar to that of Loehr (1996) and Valde et. al.
(1996). The first proposal is much too narrow and seems to
suggest concentration on the mechanics of technology
usage which is a remedial subject that should not be a part
of the university curriculum. The second proposal is clearly
misguided by suggesting that teachers should have
knowledge of computing in a pseudo-programming
language. This is not the type of knowledge that will be
ever useful to the teachers as they need to know how to
utilize the ready-to-use software only and will never be
involved in any form of computer programming,

Computer Science Curriculum.

First, let us observe that typically most CS students are
taught how to write software, how to write it fast, how to
write it well (where well means without errors). Almost no
attention is given to the content of the created product. In
other words, CS students are as efficient in writing good
quality educational software as in writing educational
software that does not educate at all. They do as well in
developing a good quality human-computer interfaces as
creating a bad one. What is badly needed is a course that
would concentrate on the variety of issues related to what
can be called human-oriented software. The proposed
topics could include a selection out of the following:

- computers as a medium of communication,
- elements of computer graphics,

- computers and society,

- psychology of human-computer interaction,
- design of computer-human interfaces,

- design of educational software,

- design of software for handicapped users,

- ethical issues of computer usage,

- gender issues in computer use.

Taking into account the important role computers play
in our lives and how they have become an integral part of
society, we would like to suggest that such a course should
be required of every graduating Computer Science major
interested in pursuing software design career. A special
track may be offered or even a new minor or major
concentration as is suggested by McGuire (1995). He
describes how at the American University (Washington,
DC) the Art and the Computer Science and Information
Systems Departments have combined in a similar effort. It
should be pointed out that, in most cases, this will be the
role of the School of Education to pressure the Department
of Computer Science to develop an appropriate course.

Conclusion

In this paper we have tried to suggest to the reader that
what is labeled as “educational software” may not be very
educational after all. We have also argued that issues
related to the educational software evaluation seem not to
be very high on the list of researchers in the pedagogical
sciences. It is true that evaluating software is part of some
existing teacher preparation courses; however, these
courses themselves have not been recently evaluated and
their outcomes assessed. These considerations led us to
propose changes in three related areas: academic curricula,
software evaluation and software in-Class usage. Whereas
our proposals are very preliminary, the point is to generate
discussion and stimulate research in these areas.

Educational Software

Educational software products mentioned in this text
are available from the Minnesota Educational Computing
Consortium (MECC), an educational software developer
and distributor from Minneapolis, MN.
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VENDORS VErsus TEACHERS: WHO'S BEst AT ALIGNING
Classroom AND CoMPUTER-ASSISTED INSTRUCTION?

Jan Rader
The University of Mississippi

Expens in the field of educational technology have stressed the importance of integrating classroom instruction and
computer-assisted instruction (CAI) (Shore & Johnson, 1993; Blickhan, 1993). However, no research studies
examine this process or offer implementation models to assist teachers in aligning classroom instruction and CAl in a
computer lab setting using an instructional leaming systems (ILS). Many school districts have purchased ILSs as a
“turmkey” solution to providing technology for their students, not realizing that the “integration of ILS instruction with
classroom curriculum . . . is perhaps the most important element in successful implementation” (Shore & Johnson, 1993, p.
85). “In many labs, the students’ regular classroom teacher is often neither present nor directly involved with the integra-
tion of instruction received in the lab with what students are leaming outside their lab experience” (Komoski, 1990, p. 378).

Due to the complexity of many ILSs, “teachers fre-
quently feel they simply do not have the time or energy to
master and integrate an instructional device which is
perceived as complex and as only marginally relevant to
the existing curriculum” (Shore & Johnson, 1993, p. 88).
Consequently, “scheduled computer lab time has been
viewed by the classroom teacher as either prep time or free
time and rarely as part of regular classroom instruction”
(Shore & Johnson, 1993, p. 89).

Purpose

If teachers are not in the computer lab, directing the
CAI of their students, who is? The answer is simple—the
ILS vendors. According to Komoski (1990, p. 380), “No
commercial company should be expected to—or, in fact,
allowed to do that job for the schools.” Therefore, the
purpose of this study was to provide an implementation
model for ILSs that would make it easy for teachers to
integrate CAI and classroom instruction.

This study introduced the Alignment Implementation
Model (AIM) for CAI and assessed the curriculum
alignment obtained using AIM in a computer lab setting,
AIM was developed by the researcher for use with the
Jostens Learning ILS, since nearly five million children in
over 12,000 schools across the country use this ILS on a
daily basis (Brannick, 1995).

AIM for CAl

AIM was designed as an easy-to-use implementation
model, no more difficult to complete than a lesson plan.
Using AIM, the teacher:

1. identifies the classroom instructional objectives;

2. matches the objectives to CAI objectives;

3. lists all potentially appropriate CAI lessons with
matching instructional objectives;

4. selects the most appropriate CAI lessons;

5. designs the most appropriate sequence of CAI lessons;

6. adds assessment, enrichment, remediation, and reward
features as necessary;

7. describes the teacher-aligned lesson sequence (TALS)
and adds other required ILS information as necessary;
and

8. delivers the TALS to the computer-lab system attendant
for building into the ILS and assigning to designated
students.

Research Study

Research Question

Are teachers able to develop TALS of math CAI more
closely aligned with classroom math instruction than
vendor-developed lesson sequences (VDLS) of math CAI?

Research Design

A two-group design with repeated measures was used to
determine the degree of curriculum alignment between
VDLS of math CAI and classroom math instruction, as
well as the degree of curriculum alignment between TALS
of math CAI and classroom math instruction.

Participants

Three classroom teachers, one computer-lab system
attendant, and fifty-one second-, fourth-, and sixth-grade
students participated in this twelve-week study in San
Marcos, California, in 1994.
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Procedures

Student subjects were randomly assigned to one of two
groups, E1 or E2. E| subjects received VDLS of math CAl
in the computer lab. (VDLS were developed by curriculum
specialists at Jostens Learning.) E2 subjects received
TALS of math CAl in the computer lab. (TALS were
developed by teachers who participated in the study.)

Participant Training

During weekly 40-minute training sessions, teachers
learned how to align classroom math instruction and math
CAI using the AIM for CAl. The computer-lab system
attendant learned how to build the TALS of math CAI into
the ILS and assign them to E2 subjects.

Instrumentation

In order to determine the degree of curriculum align-
ment between classroom math instruction and math CAl in
the computer lab, the Measurement of Alignment (MA)
was developed by the researcher. This instrument con-
sisted of several components, including a MA Curriculum
Mapping form, a MA Student Subject Score Sheet, and a
MA Scoring Protocol.

Data Collection

The teachers completed a MA Curriculum Mapping
form daily, recording the instructional objectives taught in
math. They attached all relevant instructional materials,
including hand-outs, worksheets, homework, quizzes, etc.

The computer-iab attendant and the research assistant
generated ILS reports daily. These reports listed the names
of the students, the math CALI lessons assigned in the
computer lab, and their associated instructional objectives.

Data Analysis and Findings

The math CALl objectives taught to each student were:
recorded on a MA Student Subject Score Sheet and
compared to the math instructional objectives taught in the
classroom. Using the MA Scoring Protocol, an alignment
score from 0 to 5 was entered for each comparison. For
example, an alignment score of 5 indicated that the
instructional objective taught in the computer lab was also
taught in the classroom on the same school day. Align-
ment scores were compiled into twelve weekly MA scores
for each student subject.

Mean Scores

Mean scores for the MA are shown in Figure 1.
Second-grade El subjects obtained an overall mean score of
1.34 and E2 subjects obtained an overall mean score of
15.34. Fourth-grade E1 subjects obtained an overall mean
score of 0.04 and E2 subjects obtained an overall mean
score of 9.13. Sixth-grade E1 subjects obtained an overall
mean score of 0.00 and E2 subjects obtained an overall
mean score of 12.73.

BEST COPY AVAILABLE

15.34
16 273
14 4 12
12 1 9.13
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Figure 1. Comparison of Mean Scores for the
Measurement of Alignment.

ANOVA

A two-group ANOVA with repeated measures of the
MA (weeks 1 through 12) was performed to compare the
mean group scores. For second-grade subjects, the overall
results for the MA, F (1, 16) =244.34 and p < .0001, were
significant. For fourth-grade subjects, the overall results
for the MA, F (1, 14) =234.19 and p <.0001, were
significant. For sixth-grade subjects, the overall results for
the MA, F (1, 15) = 332.85 and p < .0001, were signifi-
cant. These results are displayed in Table 1.

Table 1.

Measurement of Alignment ANOVA Summary
F F F

Source df Second df Fourth df  Sixth

Groups 1 24434 1 23419 1 332.85*

within-group error16 (3.61) 14 (1.41) 15 (2.06)
Note. Values enclosed in parentheses represent mean square
errors.

% <.0001

Discussion

Results indicate that teachers can align classroom
instruction and CAI in a computer lab setting significantly
better than vendors using AIM. These findings also
support Taylor’s contention that the “Jostens ILS is a
flexible tool which teachers can use as they decide [what is]
most appropriate to their particular instructional needs”
(1990, p. 4).

The researcher recommends that further studies be
conducted using AIM to determine the degree of alignment
that can be obtained over longer periods of time, at all
instructional levels, and with a wider range of subjects in
the both lab and distributed settings. It is further recom-
mended that research be conducted using AIM with other
ILSs.
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Personal computers have been used in education for nearly two decades. Although there are still many issues

concerning computers in the school, such as proper administrative support, sufficient time, computer software and

hardware, and access, computers are commonly available in the classroom. Most teachers have adopted the ideas of

integrating computers in their curriculum. There are many successful cases of using computers to increase teachers’ work

efficiency and teaching effectiveness. For example, teachers use computers to generate newsletters, prepare handouts,
organize student databases, create weekly or monthly calendars, and produce report cards. Teachers can also engage
students in such dynamic learning activities as reinforcing knowledge and skills via individualized drill and practice and

inspiring individual students to think creatively and critically with multimedia authoring systems or simulation applica-

tions.

Software companies have been trying to produce
educational programs that are motivating for children and
are appropriately related to subject matters. Thousands of
titles are available today to address instructional needs.
However, the value of these programs are unknown to most
teachers. Alternately, the educational benefit to some of
these programs is hard to detect.

According to Maddux (1993), software can fall into one
of the two categories. He states, “Type [ software makes it
quicker, easier, or otherwise convenient to continue
teaching in traditional ways. Type 1l software makes new
and better teaching methods available - methods that would
not be possible with the use of computer” (p.212). To gain
a better understanding of the value of useful educational
programs, the authors set a goal to search for computer
software that is educationally appropriate and appeals to
children, in other words, motivational software.

What features of software programs enhance instruction
and learning? Why should students care about learning
with software? Bohm and Stein, two elementary school-
teachers in rural Wisconsin schools, developed a inquiry by
which they might assess if software programs enhance the
learning of their students and if software programs actually
serve their instructional objectives. Bohm is a Title 1
teacher who teaches thirty-seven second-fourth grade
students who have been identified as remedial readers,
although among the second graders, six are known to be
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non-readers. Stein is a fourth grade teacher who teaches
nineteen students, four of whom are identified as learning
disabled. Bohm and Stein based their study upon an action
research model in which they reflected upon the use of
software programs (Kusch, 1996), created a plan for action,
outlined a way to implement the plan, and evaluated the
plan. Their inquiry focused on two related questions: What
is motivational software and how do we identify or create
software that both enhances and aids instruction and
learning?

Purpose

While we as teachers appreciate the potential value of
using educational software programs in our classrooms, we
are concerned with the quality of software programs. Too
often we see educational software that is full of fluff or
graphic or audio “junk” (Tufte, 1983). Software junk does
not achieve the goals of its creators. We feel that the value
of software programs that we and our students use is in the
clarity through which they communicate concepts. Some-
times sound, color, and animation enhance what software
programs attempt to do but frequently they turn boring or
repetitious programs into disasters, and fail to rescue
mediocre ideas.

Many times teachers cannot find software that fits or
enhances a unit of study; alternatively teachers find that
software is fragmented. There may be only a small portion
of a particular software program that is geared towards the
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skills that they choose to teach. So, we look for a quality of
mobility within software programs where only a portion of
the program serves the skill we wish to develop.

Many educational programs are in drill and practice
format with a very weak link between real life and program
material. Skills presented in a drill and practice format tend
not to take our students beyond rote learning activity and
fall short of the potential that software programs possess.

We are interested in exploring the educational benefit
of any software programs from the viewpoint of both
ourselves as teachers and from the viewpoint of our
students. We pursue this question with an awareness that
the educational benefits of many software programs is hard
to detect. Thus, our goal as classroom teachers is to search
for computer software that is educationally appropriate and
also appealing to our students.

Methodology
The methodology included four stages: 1) reflection, 2)
plan, 3) action, and 4) reflection.

Reflection
Children as well as adults, should be motivated to do

tasks. The purpose of an activity should be clear and

concise. Tasks that are interesting to students tend to keep
their attention.

We use the term “motivation” in relation to computer
software. Motivation is the common bond that links
students and teachers to the same software program.
Motivation is an ambiguous term that is often used and is
difficult to define. We define software programs that
possess at least the following five qualities as motiva-
tional—challenging, applicable, appealing, standard, and
coherent:

* Challenging software takes students’ understanding to a
place where they might gain awareness of things that
they already know.

* Applicable software relates explicitly and directly to the
day-to-day experience of students both in and out of the
classroom;

* Appealing software keeps students’ interest; graphics,
sound, and format ties into the concepts and ideas that
the software provides;

* Standard software content adheres to skills and stan-
dards established by state and school curricular guides;

* Coherent software enhances the curriculum the teacher
already is covering, it is not a set of fragmented facts.

Plan

Based on our criteria of what constitutes motivational
software, we looked for capabilities between programs
through informal interviewing, informal observation,
surveys, and lists. To find common features we employed
four steps:
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+ Collect software for teachers and students to evaluate.
Make a list of all the software titles in our building.
Catalog the software by subject categories.

» Create a survey which students and teachers use to
document their interests. Brainstorm with children
qualities that they like in computer programs. Formu-
late a feature matrix in which to compare different
software programs from this brainstorming activity.

» Ask children to take a documenting worksheet to mark
their subject area interests. Students choose software
titles on the worksheet that correspond with their
interests in different subjects.

*» After children experiment with the programs and after
both informal observations and interviews are complete,
have students record their opinions of each software
program on a pre-established feature matrix.

Action
Five action steps follow:

* Give children the option of working in pairs or by
themselves.

* Ask children to pick up their feature matrix. The
children are also asked to choose one software program
to work with based upon the initial interest survey.

 Children experiment with each software program,
rating each noted feature on the matrix for each
individual software program. If the children note an
unlisted feature of the program that they review they
record their observation in the section titled other.

*» The process continues by filling out the feature matrix
for each software program, until all programs are
reviewed.

» After all programs are evaluated and opinions are
documented, the children get together with the teacher
to draw up and post in the classroom a set of conclu-
sions to the study.

Reflection

After the teacher and her students discuss their findings
and the collected data from the feature matrix they com-
plete a software conclusion form. The form consists of
ratings for each software program, identification of
software programs rated highest on the feature matrix, a
listing and narrative description completed by students and
teacher of three favorite software program titles with
explanations of why the particular programs were favorites,
and a brief essay that discussed differences between favorite
software programs and those that scored high on the
feature matrix.

Findings
~ Nineteen students from the Stein’s class and thirty-

seven students from the Bohm’s class participated in the
software evaluation process. We learned that children are
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excited about their computer experience and have actually
appreciated the value that computers can provide by asking
for more time. We also find that most children tend to stay
using programs that are challenging, fun, are familiar from
past experience.

Stein’s class has PC-based computers and Apple I
systems while Bohm’s class has Macintosh-based comput-
ers and Apple II systems. Students in both classes have
tried some programs on two platforms. No data is collected
to compare the difference between the PCs and Macs.
Almost all students do not like to use the Apple II systems.

Computers individualize instruction where students can
work on a particular subject based on their personal
interests, paces, and learning needs. Such a non-threaten-
ing experience can yield higher appreciation and ensure
positive attitude in learning with reduced anxiety.

Teachers’ Input

Findings drawn from teachers’ personal insights and
classroom observation together with findings drawn from
students’ evaluation on the feature matrix illustrate how
software programs enhance instruction and learning.
Additionally, findings suggest ways that collaborative
evaluation of software programs informs us of which
software programs are motivational from the viewpoints of
students and teachers.

There were differences in the ways that Bohm and Stein
surveyed students’ attitudes and understood how software
programs serve to enhance students’ learning. The differ-
ences are attributed to the way in which the teachers
organize instruction with software programs and to the
arrangement of students in the two classrooms.

Programs that asked children to operate by using the
combination of I, J, K, and M were the most difficult for
children in all grades to use since using these keys related
to knowledge of left/right and up/down orientation. Bohm
found that some of her students had great difficulty
working with the 1, J, K, and M keys because of their little
fingers and their inability to tell left from right.

Insights-Bohm

Bohm found that there were differences in the way that
students evaluated software programs, since a number of
her students were non-readers. Bohm studied the documen-
tation that producers supplied with the software programs.
She found that there were differences in the way that
software targeted students by their age. For example,
software programs for younger students included more
animation and sound while programs for older students did
not. She stated that software programs that included heavy
use of animation and sound attracted users, but offered little
useful value for non-readers.

The operational and instructional directions that
software programs give influence learning. Bohm found
that students generally benefited from directions that stated
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procedures clearly and with readable language. She cited
clarity and readability of language in directions and the
number of words with more than two syllables as factors.
Bohm stated that her students paid close attention to
directions and asked her to clarify them when the direc-
tions were vague. She also found that students who were
non-readers tended to ignore directions and merely play
with keys that made the cursor move.

Bohm found that the ways that students needed to use
certain keyboard combinations impeded students use of
software. Bohm’s students felt that the real life application
criteria was most significant.

Insights-Stein

Stein made insights based upon whether the software
related to content that she covered. She noted that most
software programs that she evaluated gave drill and
practice for reinforcing computation work that she taught
in mathematics. Such software programs added little that
was new or different to instruction. Drill and practice
programs tended to include a greater number of problem
situations repetitively.

She found that there were other software programs
which enabled her students to identify new instances of
concepts they already learned in studying fractions.
Specifically, the program “Speedway Math,” depicted toys.
It asked students to identify a group of toys of one variety
and to name that group as a fraction. Stein found that the
Speedway Math use of animation to remove or highlight
sets of toys as a fraction enabled students to understand
fractions in a different way than the way the textbook
described fractions. Another software program
“Dinosauring,” presented an overview of different geologi-
cal eras in which dinosaurs lived. Students knew terms
such as Jurassic or Cambrian from books they owned or
from watching movies. Using the software made it clear to
the students that Jurassic or Cambrian referred to distinct
periods of time. She observed that her students tended to be
drawn toward using software programs which challenged
them and diverged from the textbook.

Stein noted that some programs are “user friendly,” and
so invite students’ use. She identified user friendly pro-
grams as those which operate without the use of function
keys. Unlike Mrs. Bohm’s class, Stein found that the
quality of visual display in the computer graphics of the
programs was motivating. Programs that appeared grainy
and slow received low marks. Programs that were crisp and
quick received high marks. Stein’s students felt the
challenge criteria was most important.

Insights-Students

The two categories of software as suggested by Maddux
(1993) match the software being evaluated. Type I pro-
grams support traditional types of instruction and the Type
11 programs are mostly user-centered and are often more
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exciting and challenging. Type I programs are mostly
available in the school; there are fewer Type II programs
available to our subjects.

Partnerships made using software programs are
collaborative. Individuals shared thoughts that influenced
the choices that their counterparts made about the software
programs. Some students competed with their partner to
assign numerical values on the matrix. Other pairs of
students were comfortable with hearing different opinions
and “bounced” ideas back and forth as to whether the
content in the software related to content they had learned
in their textbook. In some pairs where there were differ-
ences in ability, less able students were less expressive.
Students who were non-readers gave high evaluations to
programs that contained the most attractive animation and
sound. Students who were high achievers sought software
programs that challenged them.

Students evaluated software honestly and critically.
They participated eagerly and felt that their opinions were
recognized and rewarded. Pairs of students from each class
cited animation and sound as important and all students
listed clear directions as important.

Conclusion

Teachers in this study examined the views of thirty
pairs of students who gave a range of opinions about the
value of software. Students’ evaluations benefited from
their collaboration. As students communicated their ideas
with one another, they leamed to clarify and refine their
thinking. Partnership evaluation gives an orderly way to
evaluate software since teachers can limit the number of
students and type of software programs in the evaluation.

When students reviewed software programs in this
study they gained a greater sense of understanding about
the software and about content they already leamed in their
class-work. When partners evaluate software programs they
gain a tool to apply in two contexts. They can reuse ideas
from the feature matrix since it places participation and
thinking at the heart of instruction. The feature matrix
helps students relate evaluation to concepts and gives an
activity they may use to explain their thinking. Partner-
ships make both teachers’ and students’ ideas open to
question and comment from others. Partnerships set a
standard for evaluation that helps kids explore the relation
between things done in school with things done out of
school. Thus, kids can see where they need to improve.
They can self-assess and work at software programs
independently to improve skills.

Implications

Teachers should pair students and encourage coopera-
tion, having students with better skills share experience
with one another and encourage less able students to
explore new programs. Although computers are an exciting
medium for students and teachers, most teachers do not

have solid experience in using the software for optimized
teaching. Teachers should spend time to learn with
students and build a firm relationship when teaching with
educational software.

Type I and Type II programs serve different students’
needs and can be used for different purposes. In the school,
most programs are old and belong to the Type I category.
Although most Type Il programs seem more challenging
and fun, we should not ignore the value of the Type I
programs which may serve to support traditional instruc-
tion.

Since there are many educational programs on the
market today, availability is not an issue, appropriateness is
(Willis, Stephens, & Matthew, 1996). In using computer
software for instructional purpose, appropriate software
must fit in to address the following issues: subject matter,
efficiency, ease of use, appeal, adaptability, compatibility.
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Preservice TeacHErRs AND MutiMeDIA DesiGN; A RepORT
From Year One

Thomas A. Drazdowski
King’s College

Several national reports, such as Teachers and Technology: Making the Connection (U. S. Congress, 1995) and the
recent What Matters Most: Teaching For America’s Future (National Commission on Teaching & America’s

Future, 1996), have criticized teacher education programs for not adequately preparing their graduates to use technology

effectively in their professional practice. In response to such reports, many teacher education departments are attempting to
rewrite their curricula in order to infuse technology use throughout their programs (Kortecamp & Croninger, 1994; Levin
& Waugh, 1995; Thompson, Schmidt, & Hadjiyianni, 1995; Valde, Bower, & Thomas, 1996) and are also attempting to
design new courses to prepare preservice teachers to use advanced multimedia technologies (Abate & Benghiat, 1993;
Abramson, 1995; Beichner, 1993; Hatfield, 1996; Hoskisson, Stammen, & Nelson, 1996; Licht, 1996, Woodrow, 1995). As
previously reported (Drazdowski, Holodick, & Scappaticci, 1996), the teacher education department of King’s College met
in the spring of 1994 to brainstorm and formulate a technology action plan. The result was the creation of a three year
technology infusion plan for the department as well as a proposal to restructure the traditional “Methods of Instructional
Media” course to become a “Multimedia Design  course. This paper will report on the course restructuring efforts to date.

‘Twas the Night before Classes. . .

1f 1 had taken a stress test on the night before I was to
begin teaching the multimedia course, I’'m certain my test
results would have been off the chart. This change in
course structure was also accompanied by the total reloca-
tion of our department to refurbished facilities. As is often
the case in such endeavors, the construction timeline did
not neatly coincide with the beginning of the spring
semester. The night before classes found me in our new
computer lab, feverishly trying to load software and shake
down machinery, while men on ladders where still cutting
ceiling panels and applying touch-up paint. 1 would not
recommend this implementation schedule to anyone
because it does not allow enough time to work out potential
problems. It does, however, keep a “change facilitator”
(Hall, Hord, Huling-Austin, & Rutherford, 1987) from
having a boring life. Begin the next day we did, and
having our inquisitive students bring life and wonder to the
room assured me that together we would work through any
opening day bugs, bumps, and crashes.

In keeping with Spradley’s (1980) concept of the
“grand tour,” I’ll briefly describe the context for the
multimedia course. The computer lab consists of the
following components: 12 PowerMac student workstations
each connected to a Pioneer Laser Disc V2600 player with
separate Sony color video monitors; 1 Apple LaserWriter

Select 360 and 1 Hewlett Packard 560C Inkjet Printer; 1
Apple Color One Flatbed Scanner; 1 Apple QuickTake 150
Digital Camera; 1 Panasonic VHS Reporter Video Camera,
VCR, and monitor (to produce QuickTime Movies); a large
DA-LITE Screen; and a teacher station with like equip-
ment on a multimedia cart that also includes a Syquest 135
EZ Drive and a Sharp Color LCD panel and 3M overhead
projector (this panel was upgraded this fall to a Sharp
ceiling-mounted LCD projection system). The main
software packages utilized in the course are HyperStudio
3.0 (Roger Wagner Publishing) and PowerPoint 4.0
(Microsoft). The main student text is HyperStudio 3.0 In
One Hour by Vicki F. Sharp (1995) {see Drazdowski,
1996, for a review of this text}. The Visual Almanac from
Apple Computer is available for the laser disc players. All
computers are linked to the college network and Netscape
Navigator 2.0 is available for Internet browsing.

The majority of the students in the course tend to be
senior education majors, both elementary and secondary,
who are in their “Professional Semester” and are about to
begin their student teaching experience. Most of the
students have completed the course, Computer Applica-
tions for Educators, which deals primarily with integrating
word processing, database, spreadsheet, drawing programs,
and the Internet into the instructional process. To maintain
the integrity of the previous schedule, the multimedia
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course meets every afternoon for two hours during the first
three weeks of the semester, with additional lab time for
student teams to develop their projects. Students then spend
the remainder of the semester student teaching.
Initial Findings

Judging from the early entries of student learning logs,
I was not alone in suffering some anxiety about trying
something new. Some sample student comments follow:

When I first walked into the new computer lab, I

was totally amazed. After the initial excitement

wore off, | started to worry. It all looks so compli-

cated. [ am what you might call ‘electronically
challenged.

Since all I know about Macintoshs is how to open
them up and use the word processor, I’m in for an
interesting ride.

I must admit, walking into the multimedia room, I
was a little intimidated.

These computers have so many accessories, how
does one know how to begin?

While I was looking at sample stacks I did start to
worry. | was concemed because I really do not know
if I can make these things on my own and actually
have them work.

I feel | am a little behind in this new computer
generation and I am nervous in the fact that this
class may be over my head.

As | was sitting in class today, I had the same
feeling as the first day of Computer Applications
class - I was nervous about ‘goofing-up’ or worse,
breaking something!!

Along with these initial fears, there were also signs of
excitement and hope:

This lab is truly awesome! Never before have |

wished that I was not going to graduate just so |

could spend more time leaming about all the new

technology in this room.

As an older student (many years out of high school)
I can see the tremendous benefits that computers
have for children today. After our overview of
HyperStudio today [ know it is something I want
(need) to take advantage of during my teaching
career.

I’m sure kids would love multimedia. It makes
everything come to life and is so much more
advanced and interesting than a textbook. This is a
giant step in the direction of making learning fun.

I never realized what potential computers had. This
class is opening a whole new world of possibilities.

As the students learned the authoring program and
became more comfortable with the equipment, they made
the transition from nervous novice to power user, with
many even beginning to push the limits of the technology
and the teacher. By the conclusion of the course students
had created many effective multimedia stacks on a plethora
of topics, ranging from mitosis and the solar system to
beginning Spanish, from eating healthy and dental hygiene
to black history, from evolution and English grammar to
the battle of Gettysburg, the plays of Shakespeare, and a
tour of Paris. Besides giving students the opportunity to
utilize advanced technologies and create educational
multimedia for classroom use, the course also provides the
professor with the opportunity to model constructivist
learning theory (Brooks & Brooks, 1993; Collins, 1991;
Jonassen, 1996; Vygotsky, 1962, 1978) and cooperative
learning concepts (Johnson & Johnson,1985, 1994;
Johnson, Johnson, Holubec, & Roy, 1984; Kagan, 1990;
Slavin,1983). Students were working in collaborative
teams, actively constructing knowledge, researching and
solving problems, accessing and evaluating information as
they worked on authentic, challenging tasks. The class-
room environment shifted from teacher-centered to learner-
centered, from teacher as fact teller to teacher as guide,
coach, and scaffold builder, from teacher always being the
expert to teacher very often becoming the learner. The
teacher in this situation should be prepared for the kind of
movement in their framework of thinking that Kuhn
(1962) would refer to as a “paradigm shift,” the kind of
deep, fundamental shift that will forever alter your perspec-
tives and practices. As Elmore, Peterson, and McCarthy
(1996) observe, intemal structures of teachers must change
if they are to teach better.

Barriers to Change

In his study, Pink (1989) identified twelve barriers to
innovation effectiveness, including such things as: too little
time for teachers to plan for and learn new skills and
practices, lack of sustained administrative support,
underfunding or trying to do too much with too little
support, and too many competing demands or overload on
those attempting change. I have found these same barriers
to be present, in varying degrees. Limited funding in the
recent budget has not allowed the department to implement
its technology plan on its intended schedule. There has
been administrative discussion about turning the college
into a single-platform campus, a plan, if implemented, that
would exclude the computer platform (Macintosh) on
which the multimedia course and the department’s three
year technology plan is based. And as I’m certain any
facilitator of change can attest to, finding the extra time
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and energy to make meaningful change on the college level
with so many competing professional and personal
demands is a constant struggle.

The biggest barrier to change I have found to date is the
lack of technology-rich environments and technology-using
cooperating teachers in our students’ field placement
settings. Finding school cultures that promote and encour-
age innovation can be a difficult task. As the OTA report
(U.S. Congress, 1995) on teachers and technology pointed
out, “technology does not appear to play a significant role
in student teacher assignments” (p.186) and “often, the
preservice teachers knew more about technology use than
the practicing teachers supervising them” (p.187). [ agree
with the finding of Hill and Somers (1996), “the extent to
which faculty value the benefits of using technology is one
of the most significant determinants of its use” (p.310). As
a short term solution to the technology access problem, our
department has purchased two laptop computers and color
LCD panels that can be checked out for field use by our
student teachers. Many have taken the opportunity to do so.
Hopefully as more colleges of education and local school
districts form partnerships, appropriate training, support,
and access to technology for all the stake holders involved
in preparing new teachers will be addressed.

Conclusions

Though generally pleased with our initial efforts and
student outcomes in the area of multimedia design, the
course restructuring process described in this paper is very
much a continuing work in progress. During the next
semester | intend to focus more on design theory and the
importance of carefully planning multimedia projects, as
suggested by McBride and Luntz (1996). It is also critical
that I continue personal modeling, for as Jackson (1986)
says in his discussion on transformative teaching, “it is
essential to success within that tradition that teachers who
are trying to bring about transformative changes personify
the very qualities they seek to engender in their students”
(p-124). I can only hope that as [ visit the future classrooms
of our graduates, I will find their students actively and
collaboratively engaged in their learning, being guided by
caring, effective, technology using educators who, in their
own ways, have become agents of change.
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Computer COMPETENCIES FOR TEACHER EDUCATORS

[T

Carolyn D. Thorsen
Boise State University

Robert D. Barr
Boise State University

Computers have become a part of teacher education faster than colleges of education have had time to develop a
curriculum for them. Political entities are requesting that teachers be technology literate in exchange for funding;
school superintendents want to hire teachers who know how to integrate computers into the teaching/learning process; and
finally, many teachers themselves are asking, “What should we know?” The Idaho State Legislature has provided money for
both public schools and Teacher Education Programs in the state. Idaho schools receive 10.2 million dollars per year in
technology money, and the Boise State University (BSU) Teacher Education Program receives $350,000 per year to re-train
5,000 teachers in its service to use computers and other technology in the teaching/learning process. The legislators demand
accountability. They want to know what teachers and students should learn to do and how long it will take. They also want

to know how to evaluate teachers’ use of computer technology in the teaching/learning process. Finally, both educators and
those who provide funding want to know how student performance will improve because of the influx of machines and

training.

The Solution

As a result of requests from legislators, BSU “Technol-
ogy Outreach Program” (TOP), created a panel of teachers,
technology coordinators, and administrators as well as
representatives of the local business community. The panel
developed a set of computer competencies for K-12
students, a set of 132 competencies for teachers, and a
computer-based technology competency test for teachers.

The panel recognizes that “technology” includes other
kinds of machines and instructional techniques other than
computers. However, it narrowed its focus to computer
technology competencies for two reasons. First, most Idaho
school districts are using their technology grants for
computers and/or networks. Secondly, of the many
technologies available, computers are in almost every
workplace. They have changed the way the world works
and does business. By focusing on computer technology,
the panel is providing a decisive definition of computer
skills Idaho students will need to be productive citizens in
an information-based society.

Assumptions

In order to work from a common baseline, the panel
made a number of assumptions regarding hardware and
software availability. The panel also used the current level
of state funding for technology as a basis for its projections.
Given that the current level of funding will remain constant
for the next three years, it is reasonable to assume that the
resources listed below will exist in most Idaho schools by
the year 2000.

Hardware
Because of the growing standardization within the
computer industry, the panel felt that platforms (PC or
Mac) are becoming less of an issue. Either platform will
run all of the software listed below, and in many cases, the
software looks the same on both platforms. Consequently,
all recommendations in this report apply to either Macs or
PCs. In addition, the vintage of the computers is not
critical. Ninety percent of competency recommendations
can be accomplished on x386 and above PCs or Mac SEs
and above. The panel makes the following assumptions
regarding hardware and access:
1. A computer (1 hour per day access is possible with ratio
of | computer to 5 students),
2. A printer (1 per 25 students), and
3. A modem or network connection (1 per 25 students).

Software

Students will have access to the software listed below. If
a student is trained to use one specific brand of a software
genre and has a reasonable comfort level with computers,
then using a different brand of the same genre is a matter
of a few hours of self-teaching. For example, all data bases
are built around the same model. If students understand the
function of a data base, (i.e. to do sorts and queries which
result in inferences), it is only a matter of learning to follow
a different system of menus to use a different data base.

Specialized skills with software and hardware appropri-
ate to vocational education, such as CAD/CAM, network
maintenance and hardware repair, and diagnostic software
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for automobile repair are not included in the listed compe-
tencies. Also not included are competencies related to video
technology except for those related to digitizing and
graphics. The panel recognizes the importance of these
kinds of technological experiences for students, but is
focusing the current investigation on computer tools that
will speed and deepen student leaming in the four basic
content areas: language arts (English), social studies,
science, and mathematics. Vocational computer technology
competencies are sufficiently significant to demand a
separate competency investigation.

Following are the genres of software considered by the
panel to be fundamental to computer literacy and required
to speed and expand student learning;

1. Word processor,

Data Base,

Spreadsheet,

Telecommunications,
Presentation/hypermedia software, and
Instructional/Reference software.

ANl

Teacher Skills

The panel has developed a subset of skills for each
category listed above. For word processing there are 22
operational (making a piece of software work) skills and 9
instructional skills. Examples of operational skills include
cut, copy, paste, and page orientation. Examples of
instructional skills include knowing how and when to use a
word processor for targeted learning problems like ordering
and classification; substitution exercises; grammar; and
logical sequencing. Additional instructional skills for word
processing include knowing how to use word processors to
assist in high level analysis including editing and revision;
information analysis including research reports, journal
writing, lab reports, and note taking; creating newspapers;
group investigations/brainstorming; and composition
including creative writing, letters, and writing roulette.
Many of these teaching techniques are adaptable across
content and grade level.

There are 19 skills in the subset of skills for databases.
Those skills include knowing how to do sorts and queries
(finds), information formatting (like date, text, and number
formats) and the use of conjunctions. Instructional skills
include knowing how to set up a lesson in which students
uses databases to reach a conclusion; analyzing and
describing results, and making a prediction.

The panel suggests a subset of 11 skills for spreadsheets
including writing formulas and using functions as well as
understanding basic spreadsheet terms such as x and y axis.
Instructional skills for using spreadsheets include: using
spreadsheets to solve story problems; using spreadsheets to
do “what if” thinking;, using them to teach estimation; and
using spreadsheets to show relationships.

For presentation software and graphics and hypermedia
software, the panel recommends 19 sub-skills. Examples of
some of these skills include understanding of the following:
branching, hypertext, foreground, background, and
grouping. Instructional skills for presentation/hypermedia
software include knowing how to teach students to interpret
and present information using this genre of software to
enhance speeches and creating non-linear reports.

Recommendations for basic skills in telecommunica-
tions include: send and receive e-mail, use the Internet
(including uploading and downloading information), and
create simple HTML documents. Instructional strategies
that teachers should know in conjunction with the Internet
include: using telecommunications to talk with an expert,
creating simulations, setting up and supervising role
playing lessons, and engaging in peer tutoring, data
collection and analysis, the electronic debate, and joint
document creation.

Additional recommendations for teachers who use
instructional/reference software involve leaming how to
manage the whole classroom for maximum learning
assisted by computers. Teachers need to know cooperative
learning models like jigsaw as well as how to plan curricu-
lum for use in centers.

Finally, teachers need some basic file management and
hardware skills. There are 35 skills associated with
hardware and file management. Teachers need to know
how to estimate space on diskettes, understand the meaning
of different file formats, and how to use operating systems
like Windows and the Mac operating systems.

Student Skills

The panel listed student skills by grade level. Student
skills can be classified into two categories: operational and
intellectual, much like teachers’ skills.. Operational skills
include the ability to use computers effectively in a
workplace environment, and the fundamental experience
and knowledge that will allow students to adapt to special-
ized software and operating systems. Intellectual skills
include giving students the ability to use the tools (word
processor, database, etc.) to solve problems in the content
areas (Language Arts, Social Science, Mathematics, and
Science). This two-pronged approach will give students the
skills that they need in the work world and should speed
and deepen student learning in the academic world.

Skills at each grade level build on skills from the
previous grade level ultimately providing a senior high
student with a full range of tools and procedures for solving
problems. In addition, students should know which tools
and processes are most appropriate for a given problem.
Kindergartners learn five file management skills, four word
processing skills, four different kinds of intellectual skills
from instructional software, two graphics skills, and are
exposed to presentation software.
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Senior high students on the other hand, move beyond
learning operational skills and spend the bulk of their time
using computers to work faster and smarter. The goal is for
the computer to become as transparent to students as
pencils and paper.

Vision and Philosophy

Appropriate Use of Computer Technology In
Public School Classrooms

The genres of software listed above are the standard
tools that business, industry, and science use to record,
store, transmit, and manipulate information to get “think-
ing work” done or to produce a product. They are useful for
teachers and students for the same reasons that they are
useful in the world of work. Their integration into the
public school curriculum represents a “value added”
dimension to the use of computers in classrooms. Although
these tools are sometimes taught as classes by themselves, it
is the unanimous opinion of the panel that their most
appropriate use is to speed or deepen student learning in
the content areas. There is no value in teaching a student to
use a word processor, the Internet etc. unless the student
learns to apply the tool to a problem. These problems
would most logically be associated the content areas. As
students use data bases to study history or spreadsheets to
study math they develop many of the same skills that they
will be using after graduation in the work world.

Teacher Training

Pre-service Teacher Training
Implementing the student competencies listed below is

dependent on how well teachers are trained to integrate

computers into the teaching/learning process. Teachers

graduating from universities should enter classrooms fully

trained in software use and curriculum integration and

teaching methodologies appropriate to their grade level.

The panel recommends the following:

1. abasic course in appropriate software,

2. an introduction to teaching techniques essential in
technology enhanced classrooms,

3. asupervised field experience in which students work
with master teachers using technology, and

4. an advanced course in the junior/senior year taught in
conjunction with methods courses. This course should
focus on integrating technology into instruction along
with advanced work with appropriate software.

Inservice Teacher Training

Teachers already in the field should be re-trained. The
panel recommends that teachers be trained in the kinds of
software listed above in a series of short, single concept
classes. In each course, teachers learn a software applica-
tion and the teaching methodologies necessary to use that
software to teach content. They then need time to train
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children to use the software and to implement technology
supported lesson plans. It is a process that unfolds over
semesters.

Support

Following training, teachers need continuing support
and eventually will need re-training as computer technol-
ogy and software change. This support should ultimately
come from local school district technology coordinators
supported by regional centers that are now established at
Idaho colleges and universities. Teachers and district
technology coordinators need access to technical support
(telephone, e-mail, on-site visits by trained BSU staff, and
assistance with initial student training).

Products For Assessment and Testing

Because the legislature is interested in results, BSU has
developed and piloted several instruments to help technol-
ogy trainers assess the level of knowledge of teachers before
training, test teachers after training, and assess the level of
student performance in the classrooms of teachers who
have been trained.

Profile

Sometimes BSU trainers are asked to do training in
districts where no training other than “word of mouth”
training has taken place, or, a patchwork of training has
occurred with no coordination or goal. For this reason,
BSU tumned the competencies into a technology “profile”
that can be given to teachers on a bubble sheet. The bubble
sheet lists the competencies and teachers respond by saying
whether or not they can perform each listed skill. The
bubble sheets are then fed into a computer and the results
are analyzed. An administrator or a trainer can get a sense
of how much and what kind of training is needed in a
school or in a district. This, in turn can help administrators
project training costs and prioritize topics for in-service
days. With equipment, appropriate training topics, and
time, teachers master the skills and accumulate the
curriculum materials they need to begin using computers as
a part of the teaching/learning process. Observations
indicate that the time between the appearance of five
computers in a classroom and the time when there is
measurable change in student behavior and/or performance
is three years. Neophyte computer-using teachers progress
from using the computer as a reward for good behavior or
work and for drill to a sophisticated integration into the
teaching/learning process in about three years . At the end
of three years they achieve a mastery both they and the
students use the machine to gather and manipulate
information at speeds yet unequaled in an average class-
room.

Competency Test For Teachers
Funding providers are extremely interested measuring
teachers’ ability to use computers in their classrooms. For
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other topics in educators’ preparation, simply passing a
class is enough. However, in the case of computers, a
complex topic that cannot be measured by a grade in one
class, BSU offers but does not require a competency test.
Approximately 20 percent of the students who take the
class fail the test. Superintendents in the BSU service area
have been notified that if BSU graduate looking for jobs in
their district say they know technology and have taken the
class but do not have the certificate, BSU does not guaran-
tee their technology competency.

The test itself is given on computer and consists of 80
questions drawn randomly from a pool of 200 questions, a
practical exercise using a database, and the development of
a lesson plan that demonstrates an understanding of
classroom management in a five-computer classroom. In
this lesson plan, students describe use of one of the tools to
teach a topic effectively. They describe curriculum materi-
als, classroom management strategies, and evaluation of
student work. The test is constantly under revision. New
questions are added as the competencies evolve. Questions
are carefully written to require thought and reasoning
rather than rote memory. The test is applicable to either the
Windows or Mac environment, and students do not know
in which environment they will be tested. The objective
portion of the test is graded by the computer, and students
know instantly whether or not they have passed. The lesson
plan is assessed by three graders who have developed a
uniform grading scale. If one grader fails a lesson plan and
another passes it, it is read by the third grader.

The competency test by itself is not complete. There is a
great distance between a teacher who knows how to operate
software and one who knows how to create meaningful
technology-based lessons that improve students’ learning
and behavior. For this reason, BSU is also developing an
instrument that will measure the quality of student prod-
ucts. In this way administrators or legislators who must
evaluate the use of computer technology in classrooms and
its influence on students will have a reliable assessment
method. The assessment itself will be done by comparing
student work to examples of student work that have been
sorted by age level, tool, and location on Bloom’s tax-
onomy and have been collected into a portfolio. The
portfolio will be a result of a Delphi study in which experts
(teachers who have used computer technology successfully
in their classrooms) have sorted hundreds of examples of
student products along with the accompanying lesson plans
and placed them in their proper location in the portfolio.
This project should be at a pilot stage by spring of 1997.

Student Skills Assessment

A student skills assessment instrument is currently
under development and being piloted by BSU personnel.
This tool measures student skills against the expectations of
the list of K-12 competencies

Conclusion

One of the biggest challenges facing teachers and
teacher training institutions is to identify what teachers
need to know about computer technology and to have a
process whereby that knowledge can be tested and verified.
Teachers need two areas of expertise with computers. They
should have computer skills and working knowledge of
computer integration methodologies. If teachers are
missing either of these kinds of knowledge, they will be
less effective in using expensive resources and in teaching
their students. By narrowing and defining the knowledge
base, BSU has helped reduce the anxiety teachers feel about
the inevitable re-training in which they will participate. By
developing an integrated set of testing instruments, BSU is
providing administrators and legislators with the informa-
tion they need allocate precious resources toward making
schools more responsive to 21 century needs.

Carolyn Thorsen is an Associate Professor and Coordina-
tor of Technology Programs in the College of Education at
Boise State University, Boise ID 83725. Voice: 208 385-
1451. E-mail: cthorse@bsu.idbsu.edu

Robert Barr is the Dean of the College of Education at
Boise State University, Boise ID 83725. Voice: 208 385-
1134. E-mail: rbarr@bsu.idbsu.edu

42 — Technology and Teacher Education Annual — 1997
Q




A SURVEY OF TRAINING, INFRASTRUCTURE AND EMPOWERMENT
OPPORTUNITIES FOR THE INSTRUCTIONAL
Use oF COMPUTERS IN SCHOOLS

Michael Szabo
University of Alberta

Kathy Schwarz

New Brunswick Community College

nstructional technology has great but unrealized potential for reforming educational systems, e.g., increased use of
technology in daily classrooms and some fundamental restructuring of the way education is viewed and carried out.

Past explorations of why the potential is unrealized have focused upon attempts to get people to change and the complexi-

ties of instructional use of computers. Failure of these attempts has led us to turn to the innovative nature of the issues. Our

study has led us to conclude that although innovation is widely lauded as a concept, it is rarely carried out to a successful

end, either in education or other fields of endeavor. Those rare instances of successful innovation have a common set of
characteristics, including the presence of training, a supportive infrastructure, empowerment of those who carry out the

work, and a visionary who puts aside common goals to achieve the dream. We call this person or group “the keeper of the

kil

dream.

These elements comprise only a partial list of the
environment of successful innovation but they have been
described elsewhere (Szabo, 1996). We focused on three
areas for the current study: Training, Infrastructure and
Empowerment. Training involves the acquisition of
competencies necessary to 1) add instructional computing,
2) apply it to issues of curriculum, instruction, and evalua-
tion, and 3) provide leadership to colleagues in teaching
and administrative positions. To this list we would add that
reform must have a large mass of teachers who are
competent in instructional computing. A simple analysis
shows there are currently not enough trainers to do the job.
We must find alternative ways to prepare educators.

Infrastructure requires hardware, software and telecom-
munications. Beyond that, however, it demands the strong
vision which is held by senior administrators and shared by
everyone else in the system. Vision is critical in innovation
since very few can predict the ultimate direction innovation
will take. Infrastructure also involves a significant commit-
ment of time and other resources. Innovation is inherently
risky and a tolerance for making progress through risk-
taking characterizes successful innovation. Infrastructure
also means immediate access to credible and understand-
able support for all aspects of the application of instruc-
tional computing to teaching.

Empowerment simply means the granting of authority
to adapt the vision to local needs while preserving its basic
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goals. It also means providing temporary teams of people
and enabling them to decide how their organizational unit
will play out the vision to reality. It rests on the premise
that if people share a vision, are given the task to carry out
the vision along with the freedom to decide what the vision
will look like, they are more likely to become committed to
it, to own it, and become keepers of the dream.

Purpose of the Survey

With the framework of training, infrastructure and
empowerment conceptualized, the next step was to identify
the extent to which these elements are perceived as present
or absent by public school teachers. A key assumption of
the survey is that ideal learning occurs in a learner-centered
environment. In this environment, instructional computing
is used as a tool to solve problems and accomplish tasks,
and as a tutor to promote effective, efficient and affective or
enjoyable learning.

The research sought to answer the question “What is
the status of training, infrastructure and empowerment in
support of instructional computing as applied to applica-
tions of tool and tutor usage and to promote reform. The
status was based on the perceptions of practicing full time
public school teachers in the Province of Alberta.

Methodology

A survey technique was used to gather data. Three
categories of training, infrastructure and empowerment
were created for the survey. Specific items were developed
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for the categories of Organizational, Training and Resource
Needs. The last two categories were further subdivided into
current levels and future needs for promoting the use of
instructional computing. A separate research question
sought to ascertain differences in these categories among
four different divisions of teachers, K-3, 4-6, 7-9 and 10-
12.

Eighty eight items were developed for these categories,
plus six demographic questions. Respondents were also
given the opportunity to add open-ended responses to the
questions. To reduce the burden of completing such a large
survey, the questions were largely restricted choice and
every respondent was given a subsection to‘complete. The
survey was mailed to teachers as part of a regular mailing
of the Alberta Teachers Association. Respondents were
give stamped and addressed envelopes in which to retum
the surveys.

Sample and Data

The sample consisted of a random sample of 1000 full
time teachers from each of the four divisions drawn from
26,500 employees in the Province of Alberta in 1995-1996.
The data were summarized as percentages according to the
categories and divisions represented.
Findings

A sampling of the findings is placed here. Teachers
indicated agreement with the following statements from
each of the categories:

Infrastructure
Teachers suggested that the following are needed:
*. access to both newer equipment and computers
*. more administrative support,
*. easier scheduling of facilities,
*. more emphasis on computers,
*. network administrators,
*. local training, and on call help,
*. information about software,
». higher quality, ¢ urriculum-specific software,
*. tech assistance in each building,
*. access to tutorials. projection pads, manuals, periodi-
cals, class sets of software, and
». rapid repairs to equipment.
Empowerment
Teachers suggest that the following are required for
empowerment to occur:
*. subject matter integration,
*. access to timely technical on-site help,
*. more input into software purchase,
. more input into hardware purchase,
. more student centered instruction,
*. teaming with experienced teacher,
*. more input on computer usage,
*. teachers developed long range plans,
*. team approach to computer usage,

effective classroom methods,
effective classroom (lab) management,
*. incorporation of computers in curriculum,
«. evaluation strategies
*. strategies to teach computer tool use,
*. encouragement for group work,
*. strategies to teach specific subjects,
*. time to experiment with use, and
*. peer support.
Training
The following are necessary:
*. hands-on training,
*. modeling,
*. demonstration,
*. observation of sound practices,
*. continuous training to build confidence,
. team teaching, and
*. time to learn. usage

Opinion of the respondents toward selected aspects of
instructional computing were also obtained as part of the
survey. Six hundred ninety eight completed surveys
contained the following information. While most respon-
dents stated that students at all division levels should use
computers, the response was stronger as a function of grade
level. A considerable number of teachers stated that K-3
students need not use computers.

When asked who should use computers with students,
71% of the sample responded “only those[teachers]
interested in doing so.” Ninety nine percent indicated the
ideal number of minutes per week of computer use by
students should fall between 30 minutes and 8 hours. The
ideal ratio of computers to students was considered to be
between 1:1 and 1:2 according to 87%.

A Plan for Action

Vision for use of instructional computing together with
planning for ways in which to achieve the vision are
critical. The vision and planning need to begin with
Education Departments and continue through the school
district, school building and classroom level. The vision
and plan cannot be dictated; rather, it must be shared and
the plans adapted for local application. At each level, the
training, infrastructure and empowerment issues must be
addressed simultaneously if instructional computing is to
grow and have an impact on the reform of public educa-
tion.

Michael Szabo is a Professor of Educational Psychology at
the University of Alberta, Edmonton, AB Canada. Voice:
(403) 492-0715 Fax: (403) 492-1318.

E-mail: Mike.Szabo@Ualberta.ca.

Kathy Schwarz is the Coordinator of Courseware Produc-
tion at New Brunswick Community College, Miramichi, NB
Canada.
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MuttimepiA PORTFOLIOS FOR PRESERVICE TEACHERS:
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Over the last five years, educators have discovered the validity of portfolios for evaluating students in elementary
and secondary settings. However, using portfolios for preservice teachers at the university level is relatively new
(Rogers, 1995; Taylor & Nolan, 1995; Smyser, 1994; McKinney & Ohlhausen, 1995). Another obvious trend in education is
the increased use of advanced technology, particularly multimedia technology. This paper will report the results of a project
undertaken to allow preservice teachers to combine the validity of authentic assessment using a portfolio with multimedia

technology.

The paper is divided into four sections. The first section
discusses the theoretical underpinnings of portfolio
assessment including a brief overview of Constructivist
theory. The next section gives an overview of current
research on portfolio assessment in general, with a focus on
the use of technology in portfolio development. The third
section presents an overview of the hardware and software
considerations in the development of this project. This
section describes the state-of-the-art multimedia technology
used, including scanners, digital still cameras, digital video
cameras, and audio input devices to capture work for
portfolios. Section four presents a brief explanation of the
processes that the preservice teacher would follow to
develop a multimedia portfolio. The paper concludes with a
discussion of some of the challenges faced in developing
the portfolios and gives an update on the projects current
status and future directions.

Portfolio Assessment: Theoretical
Background

Constructivist Theory

Preservice teacher portfolios are based on the Construc-
tivist Theory of learning, a paradigm which views learners
as actively involved in the construction of their own
representations of knowledge. According to this view,
learning is the process of building knowledge structure by
connecting what is known to new information, ideas, and
concepts and integrating them to form new understandings.
The implications of this theory for teaching are numerous.
Table 1 shows some of the differences between this theory
and traditional models.

Table 1.
Constructivist Theory versus Traditional Leaming
Theory

Traditional Learning Theory Constructivism

Mastering ‘the facts” Constructing knowledge
Data centered curriculum Learner centered curriculum
Product oriented Process oriented
Teacher as expert Teacher as mentor
Working alone Working in a group

According to Constructivist theory, teachers and
students who cooperatively determine performance
activities used in the classroom are more likely to engage in
real-world experiences, and develop learning skills and
concepts in a more meaningful manner. In order to assess
the validity and accuracy of leamning, the theory maintains
that learning is a developmental process; and that the
process for completing a piece of work is just as important
as the product.

Research on Portfolio Assessment

In recent years, many educators have come to the
conclusion that traditional assessments do not provide an
adequate means of evaluating preservice student progress.
Formal and informal assessment measures such as stan-
dardized and criterion-referenced tests fail to reflect the
actual learning that takes place during instruction. In
response to this disparity, educators at the university level
have begun to use portfolios in deciding about goals and
standards for excellence in teaching, determining evalua-
tion of these standards, revising curriculum, and planning
professional development as they mentor preservice
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teachers into the teaching profession (Adams, 1995;
O’Malley, 1995; Pedras, 1994; Reisetter and Fager, 1995;
Slater, 1995).

A preservice teacher portfolio is a developmental record
of a career; it seeks to capture an individual’s capabilities
over time. Portfolios reveal growth and performance in
areas such as planning, instruction, teaching strategies,
classroom management, community service, self-reflection,
cross-cultural experiences and professional activities under
a variety of conditions. Because they focus on process as
well as product, they can be used to diagnose strengths and
weaknesses, monitor student progress, and provide
feedback on the effectiveness of instruction (Adams, 1995;
Barry, 1994; Morin, 1995; O’Malley, 1995).

While there is an enormous amount of literature on
portfolios, the research on preservice teacher portfolios is
meager. However, a review of the literature suggests three
trends that support the use of portfolios for preservice
teachers. The first trend is an emerging emphasis on
attitudes and self-evaluation of preservice teachers. Second
is the increase in the use of alternative assessment and
evaluation techniques. Finally is the trend towards imple-
menting portfolios in methods courses and across the
curriculum. These trends are discussed below.

Attitudes toward portfolios and self-reflection qualities
are emphasized by Barry (1994), Morin (1995) and
Matanzo (1996). Barry (1994) points out specific activities
that promote reflective teaching including: (a) teaching
experiences, (b) journal writing, () peer observation, (d)
receiving notes/feedback from peer observations, (e) self-
assessment, and (f) consultation with the university
supervisor. In this study, students seemed to feel that
teaching experiences required the most thought and
reflection. Morin (1995) recommends that the development
of portfolios by preservice teachers encourages self-
reflection, since students must demonstrate their teaching
effectiveness and growth. Matanzo (1996) used a pre/post
test measure to help preservice teachers note perceived
growth in a reading/children’s literature class. She notes
that a vast majority of her preservice students felt they
gained increased self-confidence in their abilities and
knowledge to work effectively with elementary students.
These articles stress that self-evaluation can be a powerful
tool in helping preservice teachers gain insight into their
own achievement.

Assessing preservice and beginning teachers by using
alternative instruments tends to provide a more accurate
picture of the competency of future teachers. Adams (1995)
suggests the use of portfolio artifacts in a variety of
categories i.e., professionalism or communication, followed
by a written rationale for inclusion in portfolios. Reisetter
and Fager (1995) explain how a goals based university
program which actively involves preservice teachers in a
multifaceted approach to assessment is effective. Taylor

and Nolan (1995) focus on validity as an important aspect
of portfolios. They compared preservice teachers using
portfolios with students in more traditional assessment
courses. The results of their research support the usefulness
of portfolios. Faust and Kieffer (1995) explored the
portfolio evaluation process of students by having teachers
develop portfolios of their own to evaluate their teaching.
This qualitative research project indicated that diverse and
sometimes conflicting purposes for evaluation were used by
teachers. He discovered that in the process of developing
portfolios, both learners and teachers discovered a way to
come to a consensus about rubrics used. Standerford (1996)
investigated the use of formative and summative evaluation
of elementary students by preservice teachers who, in turn,
engage in formative evaluation of themselves. Her conclu-
sions point out that interactions with her preservice
teachers, and their engagement in formative evaluation
with elementary students helped them become reflective
practitioners. In summary, these studies point out that
alternative assessment and evaluation allows for a multidi-
mensional view of students.

Currently, articles which deal with implementing
preservice teacher portfolios in methods courses appear to
be the most plentiful. Anderson (1996), Gambro (1995),
McKinney & Ohlhausen (1995), Slater ((1995) and
Wickliff (1995) touch on developing portfolios in literacy,
children’s literature, educational psychology, physics,
music and writing courses. Hoag (1995) describes a project
involving preservice teachers in a methods course with
training and experiences in authentic performance based
assessment with an elementary school. Students leamed
about rubrics, diagnosis of oral reading, word recognition
analysis; and how this performance could be evaluated as
part of a student’s portfolio. This cross-educational
collaboration model shows how a university and elemen-
tary school benefit each other in the development of
portfolios for preservice teachers and elementary students.
Using portfolios across the curriculum to encourage
reflections is explained by McFadden (1994). Portfolios are
used in the liberal arts, applied science and teacher
education programs at his university. McFadden discusses
a variety of models and specific items such as essays,
teacher conferences, and reflection as part of a preservice
teacher portfolio. All of these authors discuss how they
successfully organized and integrated their course objec-
tives using preservice teacher portfolios. Some suggest that
students assessed by portfolios feel less anxious about
learning course content, contributing to intrinsic motiva-
tion for learning. The guidelines provided by these authors
suggest that portfolios can be used successfully with
preservice teachers and that there are many ways of
implementing them. Additionally, pitfalls can be avoided
as faculty share their experiences with each other.
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Another area of emphasis in the literature is construct-
ing preservice teacher portfolios by incorporating profes-
sional teaching standards. Guillaume, Yopp & Hallie
(1995), Rogers (1995), and Tracz (1995) all recommend
that incorporating national, state, and college goals fosters
development and improves the evaluation of portfolios.
Pedras (1994) presents the portfolio design used at his
university, and suggests that these portfolios include a
teaching resume, educational philosophy, lesson plans and
many other items. Guillaume, Rogers and Tracz note that
careful construction of portfolios by paying attention to
quantitative and qualitative data serves to guide future
directions of portfolios at their institutions.

Technology and Porifolio Assessment

There is very limited research about the use of technol-
ogy to support alternative assessment, including portfolios.
Employing technology, however, offers tremendous
possibilities for preservice teacher portfolios. Campbell
(1992) describes how laser discs are used in portfolios and
notes the importance of parents, staff, and students working
together in the development of portfolios. Palmer (1995)
suggests the use of integrating disciplines and creating
video portfolios of student work. It is clear that there is a
definite need to use technology if we are to move ahead in
education; developing preservice teacher portfolios is an
authentic performance activity for assisting students in
achieving a meaningful goal.

A Multimedia Porifolio

Rather than taking a traditional linear, book-like
approach to portfolio creation, this project opted to use
emerging multimedia technology as the media. Every
school in Florida has, by law, at least one multimedia
computer. Preservice teachers completing this project
would have their entire multimedia portfolio on a read/
write compact disk, commonly called a CD-ROM. This
CD-ROM could be brought to a job interview with a
reasonable assurance that the school would have the
equipment needed to view the portfolio.

The multimedia portfolios were designed to use various
type of media including: computer graphics, photographs,
scanned documents, recorded sound, and digital video. The
portfolios also integrate the concept of hypermedia, which
allows certain text or graphics to act as kot links or buttons.
Using the mouse to select highlighted text or an icon links
to other parts of the portfolio. This means that the portfolio
would not necessarily be presented in the exact same order
every time it was used. The interest of the user, in this case
a perspective employer, determines the order.

The goal of utilizing multimedia presented several
challenges. Each of the types of multimedia described
above can be stored on a computer in many different file
formats. This makes it difficult to ensure that the multime-
dia will work on a variety of computer platforms. While
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each school has a multimedia computer, there is no way of
knowing what type of computer it is. Therefore, it became
necessary to find a way to create a multimedia, hypertext
portfolio that could be read by the largest number of
computers.

Fortunately, this problems is quite similar to the one
faced by the designers of the World Wide Web. To allow
many different types of computers to share multimedia
elements, the Web designers developed a language called
the HyperText Markup Language (HTML). This allows
one to describe the appearance and function of a Web page.
Special software called a browser creates, or renders, the
page.

Therefore, the developers decided to base the multime-
dia portfolio on the HTML language. This decision had
several implications for the project. First, since it would be
created in the language of the Web, it could be placed on
the Web without modification. While this institution does
not currently have the resources to place the pages on the
Web, several students have indicated that they will make
provisions with their Internet service providers to take
advantage of this feature. It is expected that all of the
multimedia portfolios will be placed on the Web in the near
future.

The decision to use Web browser software also deter-
mined the file format for the multimedia features. The
following file types were used.

Multimedia Function File Type
Audio * wav
Video *avi
Scanned Documents  *.gif
Photographs *Jjpg

Developing the Porifolio

The process for developing the multimedia portfolio
includes student participation in four seminars on campus.
The first seminar introduces the preservice teacher to the
creation of the multimedia portfolio. Students are instructed
in using HTML files, gathering student samples, obtaining
graphics (photographs, illustrations, certificates, etc.),
locating demonstration teaching videos, and developing
sound recordings. At the second seminar students use the
multimedia portfolio program and import their text files
and artifacts collected onto a Zip Diskette using an lomega
Zip™ Dirive. In this way, any new information can be
added whenever necessary. Seminars three and four are
devoted to importing the video and audio components of
the preservice teacher multimedia portfolio, and recording
work onto a CD-ROM.

As a future improvement an additional seminar will be
added to help students place their multimedia portfolio on
the Internet. The preservice multimedia portfolio was
originally designed to encourage students to develop a
portfolio and they are beginning to move in this direction

Concepts and Procedures — 47



as they use technology to search for employment. To
further describe the process of creating the multimedia
portfolio, The next section describes the computer hard-
ware and software used in the creation of the portfolios.

The Creation Stations

Two identical workstations, dubbed the Creation
Stations, were purchased for use in this project. The first
component was a sufficiently powerful multimedia personal
computer, Pentium 133 with stereo sound, CD-ROM
player, and digital video capture card. The capture card is
needed to convert analog video from either a video camera,
television, or VCR to compressed video for storage on the
computer. A microphone was also purchased to allow the
preservice teachers to record their own voices for inclusion
in the portfolio. Because of the large size of multimedia
computer files, lomega Zip™ Drives were purchased. Each
participant is expected to purchase their own Zip™ disk to
hold their files. This disk is used as working storage as the
project develops and as a final testing and storage area for
the final version to be transferred to the CD-ROM. Two
read/write CD-ROM players were purchased to create the
final product. Other equipment included digital still
cameras for photographs, digital video cameras for live
video, video cassette recorders to digitize videos taken with
regular video cameras, and color scanners for documents.

Software

Much of the software used in this project came with the
various media devices purchased. The digital still camera,
scanner, and video capture cards came supplied with
appropriate software. Generic HTML documents, to be
replaced by the preservice teacher as described above, were
created with Hot Dog Professional (Sausage Software,
1996) an HTML editor that can be evaluated for free for
thirty days.

The student HTML documents were created with
Microsoft Word with Internet Assistant (Microsoft, 1996).
Internet Assistant is available for free from Microsoft.
Participants created their pages in Word and saved them in
HTML format. Most modern word processors including
WordPerfect and Claris Works allows this.

As the project progressed, it became obvious that
software was needed to manipulate the graphic images and
convert them to formats recognized by Web software. This
was accomplished using LView Pro shareware (MMedia,
1996). This program was used to rotate, size, and convert
file formats. Also, since many different preservice teachers
would be using the Creation Stations, McAfee Virus Scan
(McAfee, 1996) was installed on both computers.

Conclusion

The research on preservice teacher portfolios is growing
and appears to be extremely useful in the development of
portfolios at the university level. Students engage in self-

evaluation and become more responsible for their learning.
For the most part, faculty, staff and administrators seem to
support this new method of authentic performance,
assessment and evaluation. It appears that the greatest
problem facing universities is how to manage portfolios
college-wide. Developing and implementing multimedia
preservice teacher portfolios is an enormous responsibility
and task. It requires the cooperation of students, faculty,
staff and administrators. Financial support for equipment
and technical support to maintain equipment is essential if
the project is to succeed. The team in charge of the project
must continually revise procedures, be aware of problems,
seek solutions to problems, and keep students, staff, and
faculty motivated as they move into the future. As
preservice teachers pass through their courses, they must be
continually reminded by faculty to seek artifacts that are
meaningful representations of their capabilities as growing
adults and future teachers.

Preservice teacher multimedia portfolios represent a
breakthrough in education and technology. As we move
into the 21st century, we have an obligation as professional
educators to help our preservice students learn how to
utilize technology by forming accurate, meaningful,
holistic, yet creative portraits of themselves.
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This project, designed in conjunction with two K-12 schools in the Washington, DC area (one private school and one
public school), examined the use of digital student portfolios as an instructional, assessment, and evaluation tool.
This project demonstrates the process through which pre-service and in-service teachers work with students with and
without learning disabilities to create digital portfolios using the HyperStudio Authoring Program. These portfolios were
then published on CD ROM and on the Internet on the schools’ web pages.

Project Objectives
The major project objectives were:

1. increasing students understanding and use of narrative
structure in written and oral storytelling;

2. developing an effective teacher-training tool for the use
of technology in education;

3. designing an assessment tool for evaluating students’
technology-mediated projects; and

4. increasing strategies by which students can better learn
to use technology as an artistic and performance outlet.

Recommendations to incorporate electronic student
portfolios into school-wide curricula were examined,
including a focus on teacher training, accountability to
district-wide criteria, and maintenance of the program.
Following this research-based project, teachers worked
with technical advisors to develop a school-wide portfolio
system to support performance-based education in a
classroom.

Theoretical Framework

The complex task of educating the nation’s youth
precludes such simple prescriptions as: “computers
improve learning” or “give technology to teachers first”.
There is no one right answer, either in terms of specific
technologies, uses of technology or how to introduce
technology into a school. However, it is clear that technol-
ogy itself is not the answer to this nation’s educational
problems. The power of technology will come from its

combination with serious educational reform. Schools must

first rethink their missions and structure, starting with the
needs of students and instructional principles, before they
can understand the way technology will facilitate teaching
and learning (Means, 1994). From this point, schools can

Q

restructure to meet the demands of preparing students to act
as global citizens in the 21st century.

Portfolio assessment and performance-based education
are methods by which school can restructure. Portfolios can
empower students and teachers to reflect upon the teaching
and learning process (Herbert, 1992). Performance-based
education is used to give teachers practical information on
student learning and to provide opportunities for school
communities to engage in a recursive process of self-
reflection, self-critique, self-correction, and self-renewal
(Darling-Hammond, 1994). The theory of multiple
intelligences presented by Gardner (1993) states that
children may demonstrate different intelligences (musical,
spatial, bodily-kinetic) that may be overlooked by tradi-
tional assessment and instructional methods. Using
Gardner’s theory as a model, schools and school districts
across the nation have begun to use portfolios as a assess-
ment tool. Students and teachers can develop portfolios that
present a student’s progress over time, and provide more
in-depth information than typical testing and grading
procedures used in schools. The next step in portfolio
assessment involves bringing current and emerging
technology into the model, providing a multi-media
presentation of the student’s learning and development.

Standardized tests have been used for some time in
schools, and educators are familiar with the different
aspects of this type of testing. School systems publish the
schools’ standardized scores in local newspapers. The
school board then goes into the highest ranking schools to
see what programming is being used to achieve the high
scores. This allows schools and teachers to reevaluate what
they are doing and make the necessary changes. Some
middle schools and high schools have developed classes to
specifically meet these needs. Teachers in the state of
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Maryland have used standardized test results to group
students in math and reading, although much of the time,
the test and the instructional program do not coincide.
Standardized tests are generally used once every three
years. They test students’ long-term progress; however, the
small increments of a student’s growth often go unnoticed.
Standardized tests examine singular problems that call for
particular, circumscribed elements of knowledge and
problem-solving skills (Resnick & Resnick, 1992; Means,
1994).

Performance Assessments (sometimes referred to as
authentic or altemative assessments) differ from traditional
short-answer paper-and-pencil assessments in a number of
ways. They use the actual work of the students or teachers
as objective assessments (Means, 1994). They measure
incremental (or short-term) progress, enabling teachers to
look at a student’s specific learning problems, strengths.
and weaknesses. Performance assessments have indicated
that a change in curriculum could be necessary. Instead of
facts and figures, teaches are stressing opinions and
thought provoking “why” questions. Like tasks or activities
that individuals carry out in the real world, the perfor-
mance tasks to be assessed encompass extended activities
that allow for multiple approaches and a range of accept-
able products and results. A performance assessment allows
students to work as individuals and in groups. It further
encourages the motivation and challenges that go along
with working in a group. Performance assessment tasks
may also require students to write investigative reports and
debate conclusions (such as history/social science assess-
ments in the California Learning Assessment). Students
may carry out inquiry projects in a chosen subject and
create exhibitions that culminate in describing and
defending their projects to an audience (Collins, Hawkins,
& Frederiksen, 1990; Hawkins, Collins, & Frederiksen,
1990; McDonald, 1993; Means 1994).

The evaluation criteria for performance assessments
have to be developed according to expected outcomes.
Students must be aware of the objectives for the criteria,
and educators must help to foster the learning surrounding
objectives. Performance assessments must provide evidence
about students’ learning and performance in relation to
established standards. It is this evaluative perspective on
student performance that makes assessments particularly
powerful vehicles for learning as well as sources of
information for students, teachers, and other audiences
(Means, 1994). Many school districts and states are
beginning to develop these criteria and have evaluated the
criteria with actual work done by students. California is one
state that is currently developing standards for its perfor-
mance-based assessment system. State assessment guide-
lines for students’ mathematical problem solving include:
producing clear and coherent diagrams and explanations;
communicating effectively; understanding important

mathematical ideas and processes; and presenting strong
arguments that include effective examples and counter
examples (California State Department of Education, 1989;
Means, 1994).

The HyperStudio Authoring System (Roger Wagner
Publishing Inc., 1996) is a computer program that can be
used as an individualized and interactive system for
instruction. Instructional units to address content areas or
deficiencies can be designed for and by students. The
program has potential to be a useful tool for educators who
need to customize or create their own applications. By
combining the computer technology in the HyperStudio
application for data display and retrieval, instructional
delivery can be enhanced. Improved focus and attention of
students are definite advantages gained when instructors
use a hypermedia graphic organizer for the lesson’s
content. The teacher can also appreciate the subsequent
data modification capabilities that HyperStudio affords and
the easy storage of charts, maps, or graphs. For examnple,
HyperStudio can enhance a lesson plan on the interpreta-
tion of bar graphs by providing examples of such graphs
and computer graphics of the sources from which the data
are taken. HyperStudio material can be designed specifi-
cally for classroom uses. For example, other researchers
have used HyperStudio stacks with laser discs and CD-
ROM discs to allow students to have access to information
on the discs. As teachers designed customized stacks for
their own students, the teachers found increased success in
their students and felt more comfortable with using
computers in the classroom.

Methods

In this project, pre-service and in-service teachers
worked to facilitate the design and development of the
students’ digital portfolios. As an instructional technique,
the teachers created their own digital portfolios and
modeled the use of hardware and software for the students.
Teachers investigated portfolios as a tool for assessment
and evaluation of learning outcomes, and documented the
process of developing the teaching tool. Each in-service
and pre-service teacher was expected to contribute his or
her own expertise in content areas of the project, as well as
in the creation of personal portfolios. Teachers were
expected to gain the skills and strategies needed to continue
to develop both teaching and technology methods.

Forty students with diagnosed leaming disabilities, four
in-service teachers, and two pre-service teachers from the
teacher-training program at a local university were
participants in the project. The focus group of in-service
and pre-service teachers was given initial computer
aptitude and attitude surveys, and then trained to use the
HyperStudio software.

The 40 students in this program had varying types of
learning disabilities, including visual discrimination,
language/communication, verbal and motor difficulties,
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and processing disorders. Other students had no docu-
mented learning disabilities. The students were given a
standardized test of oral and written language, a computer
attitude and aptitude survey, and an oral evaluation of their
storytelling/narrative structure skills by one of the in-
service teachers.

The program was conducted in a series of phases over
six-weeks during the summer of 1996. The program began
with oral storytelling activities, with the in-service teachers
and pre-service teachers serving as models. Using a
Macintosh computer, student were encouraged to develop
characters, and tell an oral story about those characters.
Students were then trained in using HyperStudio to tell
stories that incorporate sound, animation, video and digital
images. HyperStudio was also used as a presentation tool
for the students to share their work.

All students worked with the teachers to create indi-
vidual portfolios that included all electronic stories. These
portfolios were then pressed to CD ROMs and uploaded to
the schools’ web sites. Portfolios were evaluated by the in-
service and pre-service teachers for development of
narrative structure, storytelling strategies, and writing skills
such as sentence structure and punctuation. Following the
instruction, students were given a post-intervention
standardized test, an attitude and aptitude survey, and a
follow-up evaluation of oral communication skills. Teach-
ers also completed an attitude and aptitude survey of
computer skills at the completion of the program.

Results/Conclusions

As students and teachers became more adept at using
both teaching and technology techniques, modules created
by the students became more sophisticated, and used more
in-depth, advanced features. By carefully monitoring all
participant progress (students, teachers, and trainers), it
was possible to make accurate statements regarding the
effectiveness of the project. This work provided teachers
and teacher-educators with a model program in which
collaboration, student-centered learning and technology
can come together in a meaningful way.

The purpose of this study was training teachers to use
available technology to determine the relationship between
student developed computer-based instruction and skill
mastery. This relation was considered through various
perspectives including mastery of objectives, consultant
feedback and direction, and portfolio assessment. The
students themselves indicated that the instruction in
HyperStudio was valuable to them and they felt confident
in their ability to create useful and innovative lessons. In
addition, students appeared to value the opportunity to
develop their computer skills via the HyperStudio system.

Technology has become a large part of students’ lives
in and out of the classroom. New technology in the
workplace includes the continuing development of hard-

ware and software for the future. This technology has
helped to automate many aspects of students’ lives, such as
family banking and grocery shopping. Computers and the
use of the Internet have become prevalent and widespread.
Schools have also begun to incorporate technology, and,
based on positive results, will more than likely continue to
incorporate it. School media centers are using computers
with encyclopedias on CD-ROM as well as the encyclope-
dias on the shelves. Educators are using computer-assisted
instruction (CAI). Based on these facts and ever expanding
computer technology, traditional assessment practices, such
as the text-based standardized tests discussed above, may
not be appropriate. Instead, performance-based assess-
ments, which do not rely solely on writing and text, could
be more realistic.

When performance-based assessment is employed,
students can use and present the work they have done in a
variety of formats, including technological ones. They can
use spreadsheets, graphing tools, word processing and
sound tools and have access to the world through the World
Wide Web and e-mail. Students’ horizons and self-esteem
can be expanded by giving them the chance to publish their
work on the Internet for the world to see.

In addition, as technology becomes more advanced,
special educators can provide adaptive and assistive devices
beyond what is currently possible. Global technologies offer
mobility, multiple modes of communication, translation,
and other opportunities to all students, despite the disabling
condition. Students can create their own learning environ-
ments, thus matching their own learning styles. As
research in technology-based education progresses, further
uses are certain to be discovered.
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The use of technology has become more sophisticated and varied in education. This article presents four distinct uses
of technology to enhance preservice and inservice teacher training: e-mail between two universities thousands of
miles apart to allow students the opportunity to communicate and problem solve about common problems encountered
during student internships; compressed video to provide required courses to students on area campuses, laser videodiscs to
deliver instruction in the area of gymnastics; and training on technical information using videotape prepared by an “expert”
and delivered with the assistance of a cadre of trained on-site facilitators.

Using Technology in Preservice and
Inservice Teacher Education Programs

Technology can be a powerful vehicle for changing
teaching and learning in teacher education programs in our
colleges and universities (Barnes, 1992). Computer
networking and satellite communications technologies
facilitate local and long distance collaboration and commu-
nication among students in teacher education programs.
Compressed, interactive video presentations permit the
transmission of college courses through distance education.
Multimedia technologies assist preservice and inservice
teachers to design professional, motivating products of their
own creation. All of these uses of technology can contribute
to preservice and inservice teacher education programs that
facilitate and encourage our students’ engagement,
collaboration, creativity, and active learning. This article
describes the use of four distinct types of technology in
personnel preparation programs developed and/or delivered
by faculty at one institution of higher education.

Using E-mail for Problem Solving

“As the world moves into the information age, telecom-
munications networks have the potential to change the
nature of teaching and learning in all aspects of education”
(Schrum, 1995, p. 221). The use of educational telecommu-
nication networks can encourage social, collegial, and
professional development activities (Schrum, 1995).
Preservice and inservice educators who want to increase the
use of telecommunications technologies for professional

development are developing ways to incorporate techno-
logical innovations into their instruction.

One traditional and time-honored method of instruc-
tion, the class discussion, has been positively influenced by
educational telecommunications networks, including the
use of electronic mail (E-mail). E-mail is currently being
used in higher education classrooms in journalism,
engineering, English, business education, writing, and
nursing (Lowry, Koneman, Osman-Jouchoux, & Wilson,
1994). Discussions via electronic mail assist students to
reflect upon, share, and express ideas. It also may help
them brainstorm and generate solutions to problems and to
function as a community of learners.

Project Description

The intent of the project was to create a community of
learners who would conduct discussions through the
interactive use of electronic mail (E-mail) and brainstorm
solutions to real problems. Special Education majors at the
University of Central Florida and the University of San
Diego used E-mail to communicate scenarios which they
developed from problems encountered in their internships.
The university students were enrolled in learning disabili-
ties curriculum classes and were also completing a student
teaching experience. All participants had received instruc-
tion in how to use E-mail. Most students had used E-mail
in a previous course to complete an assignment with
another student.

Students from each university program were randomly
matched to a partner at the other institution. Though they
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did not meet in person, students exchanged faxed photos
and introduced themselves via E-mail. Each week through-
out the fificen week semester, students were asked to
describe a problem they had encountered in their internship
and send it to their partmer. Partners E-mailed their
suggestions for addressing the problem. Students were
expected to generate at least ten of their own scenarios and
respond to their partner’s ten. All E-mail transmissions
were made outside of class time. The expectation was that
students would apply the content from their curriculum
classes to the scenarios.

Students E-mailed copies of each of their transmissions
to the course instructor. This gave the instructors the
opportunity to verify that students were communicating,
and enabled them to refer to some of the scenario topics
during class, thus increasing the relevancy of course
content.

Project Outcomes
Several outcomes were realized from this project:

1. Students participated in a “hands on™ project which
enabled them to use technology as a tool to enhance
communication in a non-threatening environment.
Students shared information and asked questions of
their partners that they might not ordinarily have asked
of their instructor or their supervising teacher.

2. Students applied course content to solve real life
problems collaboratively with their colleagues.

3. Students were able to share information about diverse
groups of children in two extremely different public
school settings, and vicariously benefit from an
additional field experience or internship.

4. The use of technology resulted in a natural support
network for participants by linking together individuals
with similar challenges and eliminating the feelings of
isolation and helplessness frequently experienced by
student teachers.

5. The professional interaction and active involvement
provided through the use of technology encouraged
further dialogue beyond course topics and stimulated a
collegial, working relationship for these developing
professionals. Through the use of electronic mail, a
community of learners was truly established.

Discussion

This project proved to be successful in addressing the
problem of isolation that many Special Education teachers/
student teachers face. The use of electronic mail allowed
the participants to serve as mentors for each other, and to
become empowered with a wider repertoire of teaching
strategies through collaborative problem solving. When
evaluated by the participants at its conclusion, the project
was found to be highly successful with just a few sugges-
tions for improvement. Students occasionally could not

access E-mail if the university system was down. Other
students had difficulty using passwords. Some students had
difficulty scheduling time in the computer lab to use E-
mail. Attempts were made throughout the semester to
address these problems as they occurred in order to
enhance each student’s chances for a successful experience.

Using Distance Education to Reach

Students on Area Campuses

The concept of distance education is not a new one.
Pennsylvania State University offered its first agricultural
courses in the 1890s and added credit correspondence courses
for professional engineers in 1918 (Burgess, 1994). The current
usage of the term, however, carries a connotation of technol-
ogy. Distance education now refers to teaching and learning in
which electronic devices and print materials are used to deliver
instruction to leamners who are geographically separated from
each other and their teacher (Lane, 1992).

Project Description

The University of Central Florida, located in Orlando,
currently has a student enroliment of approximately
28,000. It is comprised of three campuses: the main
campus in Orlando and area campuses in Cocoa and
Daytona, Florida. One course in the Department of
Exceptional and Physical Education, Introduction to
Mental Retardation, was targeted for distance education for
several reasons. It is a required course for all Exceptional
Education majors specializing in the area of Mental
Retardation. Due to the limited enrollment, this course is
offered only on the main campus. Students on area
campuses with an interest in the area of mental retardation
have been reluctant to pursue this specialization because of
the unavailability of the required courses on their campus
and one hour commute to access them on the main campus.

The main site is a carefully constructed, technologically
advanced electronic classroom located in the library at the
main campus. Monitors were set up on each of the area
campuses. Prior to the beginning of class, training in the
use of distance learning was given to the instructor for two
sessions. (Additional instruction will be provided for future
sessions on an as-needed basis.)

Training for the instructor included a thorough
explanation of the equipment, dressing and presenting for
television, the use of videographics and other media, and a
discussion on the use of educational materials.

Project Outcomes

Summative outcomes are unavailable because the
course has not been offered in the compressed video format
as of this writing. From a formative point of view, however,
some things can be said. Historically, the total enroliment
in this course has been around 25. With the availability of
distance learning on the two area campuses, approximately
40 students have enrolled for the Spring, 1997 semester
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(approximately 30 on the main campus and seven at each
of the area campus). This is an important increase because
there is a critical shortage of trained teachers in this
specialization area. Much has been learned about the
process of delivering distance leaming. These lessons can
be applied in the future by the instructor involved and
shared with colleagues. The most important lesson is to
embrace technology, not fear it. Use it as a tool, view it as a
step forward, and learn as much about it as you can.

Making and Using Laser Videodiscs for
Instruction

Many educators are seeking ways to integrate technol-
ogy into their curriculum. Physical educators are no
exception. There was a need, for example, to find innova-
tive ways to deliver quality, consistent instruction to
gymnastics classes in a physical education teacher prepara-
tion program. In traditional gymnastics classes, the
instructor (or a talented student) had to perform each of the
gymnastic skills. This is not only time consuming, but
difficult to perform repeatedly with precise movement. The
use of a laserdisc allowed the instructor to show slow or
freeze frames so students could see consistent and correct
skill performances. Also, unlike live performances,
movements could be stopped in mid-motion for students to
see the body positioning. Reported benefits of using
videodiscs in instruction include a reduction in learning
time, increased mastery of subject matter, increased
retention, more consistency in instruction, faster and easier
access to information, and greater motivation and leaming
enjoyment (Baumbach, Bird, & Brewer, 1993; Hasselbring
& Bransford, 1988; Miller, 1990).

Project Description

The first step in developing a laserdisc is to determine
what subject matter should be included. In the current case,
this was determined by looking at the skills students had to
master as a part of the course (e.g., floor, vault, balance
beam stunts, etc.). The required skills were performed by a
gymnast and videotaped. Following the taping, the
instructor assisted with editing and provided a narration.
Once the filming and editing had been done and the
narration added, the tape was ready for transfer to the
preferred medium - laserdisc. The format chosen for this
laserdisc was CAV (constant angular velocity). This format
was selected because it could be accessed by a laser barcode
reader. This provided immediate access to specific frames,
a very useful feature for a gymnastics class. In addition,
barcodes allowed portions of the laserdisc program to be
cut, copied, and pasted in lesson plans.

Project Outcomes

Many different ways to use the laserdisc were discovered
during the course of the semester including (a) large group
presentations, (b) small group work, and (c) individual
viewing.

The most exciting and active use of the gymnastics
laserdisc was with cooperative learning groups. Groups rotated
through stations at which different skills were viewed,
analyzed, and then performed. During station work, small
groups would view the skill they were working on as many
times as needed. Students welcomed this move to cooperative
learning groups and center-focused learning, They began to see
each other as resources and the atmosphere was one of
excitement as they guided their own leaming,

Discussion

Gymnastics requires active learning and hands-on
experiences, so a passive use of technology would not be a
solution. Production of a laser videodisc with an active
application was the answer.

Providing Technical Information to
Teachers Through Videotaped Training

Providing training to teachers using video has become
fairly common (Lane, 1992)). It is an effective way to teach
a new approach to a familiar topic (Lambert, Heaton, &
Ball, 1994), and an efficient way to deliver training to large
numbers of busy teachers in schools scattered over large
districts. Special care must be taken, however, when the
training content is highly technical and has high-stakes
implications for students. A school district in South Florida
found the approach described below to be especially useful
for “just in time” training on how to implement a new
graduation option for students with disabilities.

Project Description

Florida is one of the few states that allows school districts to
award differentiated diplomas to students with disabilities. In
June 1994, the State Board of Education added another option.
This second special diploma option, unlike the earlier one, is
not based on course credits and mastery of the state-developed
student performance standards. It is based on documented
employment and on mastery of a set of exit competencies
developed for each individual student.

Requirements for graduation under various diploma
options are technical and complex, and implications for
young adults with disabilities in their choice of diploma
options far reaching. Staff responsible for training teachers
were concerned about delivering precise and thorough
information about Special Diploma Option 2 in time for
implementation within a few months. They felt it would be
better to develop a video tape with an “expert” providing the
technical information and to train area and district personnel to
facilitate teachers while they watched the tape. The original
developer of the Special Diploma Option 2 concept was hired
to make a videotape and to train special education personnel in
how to use it to train middle and high school teachers.

This service delivery format accomplished the following:

1. It assured that identical and accurate information was
provided to all the people who were going to implement

Special Diploma Option Two.
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2. It recognized the time and travel constraints.

3. It gave teachers immediate access to an area level
person who had already had training in Special
Diploma Option Two, so specific school/area concerns
can be addressed immediately.

Process

The two keys to this type of training are to have (1) a
video tape with accurate, clearly presented information, and
(2) well trained facilitators. Area and district personnel
were trained in the use of the video tape. Training tips
included general best practices before the training, such as
how to schedule training sessions, arrange for the site,
invite participants, gather materials and equipment, and
prepare the agenda/schedule of training session

Facilitators were instructed in good practice for
training, such as previewing the materials with the
participants, facilitating the hands-on activities at various
intervals during the tape, leading the problem solving
session and accessing resource materials referenced on the
tape.
Project Outcomes

Training was delivered to over 400 middle and high
school teachers in 40 schools. Participants reported being
pleased with the quality of the video presentation and felt
the content was covered clearly and comprehensively. They
especially enjoyed the still pictures of local students and
teachers and the role play depicting a meeting to develop
the graduation competencies.

Discussion

In the past, technical information was transmitted to
teachers in hard copy, in large group settings, or in smaller
groups by people who were not expert in the material. The
advent of video technology solves only part of the problem -
accurate information from a primary source. A trained
person on-site addresses that very human need to interact
with a real person who shares goals and concerns.

Summary and Conclusion

Technology and education are natural partners. The
four examples of education/technology partnerships
described above are just a few of the ways these two fields,
one very old and one comparatively new, can work
together. It demonstrated technology as an integral part of
these teacher training programs not as an afterthought or
an add on. Technology did not significantly change the
content or purpose of the training. Rather it was used to
address student/consumer demand for collaboration across
geographic boundaries, convenient service delivery,
precision and accuracy in instruction, and shorter tum-
around time for training. As with any partnership, it will
take time to see how it works. If they grow together, learn
from each other, and remain open to change, it will
continue to be a productive and exciting partnership.

(4
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LeARNING FROM CHILDREN: A PROGRESSIVE SCHOOL
APPROACH T0 TECHNOLOGY
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Anna Chan
City & Country School
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Beverly Ginsburg
City & Country School

n order to develop our view of the revolution that technology is creating in education, it is helpful to briefly consider

how technology has revolutionized American culture, and how it has left our educators rushing to catch up (Strommen
& Lincoln, 1992, p. 1). Technology has revolutionized American culture, and what better way to teach American history
then by following the evolution of technology. City & Country School is dedicated to the philosophy of giving children
experiences and materials that fit their stage of development. We believe technology is an extension of their learning,
another medium in which to creatively engage and organize their experiences. In this paper we present an alternative
American history curriculum, one which includes a complete integration of technology, a study of how the advancement of
communication affects the social and economic history of America, and the evolution of modern journalism.

City & Country School

From the very beginning of his education, the child
should experience the joy of discovery. The discovery
which he has to make, is that general ideas give an
understanding of that stream of events which pours through
his life, which is his life (Whitehead, 1967, p. 2).

City & Country School, founded by Caroline Pratt in
1914, is the oldest continuously operating progressive
elementary school in the state of New York, and is recog-
nized throughout the worldwide educational community as
a leading model of progressive education. At the heart of
this curriculum is “The Jobs Program,” which plays a
central role in groups VIII’s through XIII's (3rd - 8th
grades).

City & Country is dedicated to the belief that the desire
to learn is one of the strongest of all human drives and that
the most important responsibility of educators is to nurture
this drive in every constructive way. To fulfill this respon-
sibility, we must remain true to the philosophy of Caroline
Pratt — fit the school to the child, not the child to the
school. This holds true when using computers as well. We
integrate technology into the curriculum to provide a
meaningful experience for each individual student. We do
not bombard the child with “bells and whistles” software,
but instead, introduce the basics of word and database
processing, Hypermedia programming, desktop publishing,
design and multimedia. Children use the computer as
another tool, mastering it through experimentation,
research and self-discovery. At City & Country, we value
the process of education in our mission to create life-long
leamners.
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The Jobs Program

Childhood’s work is learning, and it is in his play —
before he ever gets into the hands of teachers in organized
education — that the child works at his job. No child ever
lavished on a history book the energy he poured into a
game of cowboys and Indians. But cowboys and Indians
are a part of the history of our country which he must learn.
What is wrong with leamning history by playing it (Pratt,
1948, p. 8)?

As children grow and the quest for knowledge becomes
increasingly based on written text, they are taught the
necessary academic skills — reading, writing, and arith-
metic. Simultaneously, they begin to investigate the nature
of hurnan interaction from a historical point of view. Each
group has a specific job related to the school’s functioning
as an integrated community. Our students, like inventors
throughout the ages, are in the process of figuring out how
people communicate. They trace the process of communi-
cation and various technological advancements via their
school jobs and history curricula — be it the study of native
American Indians and Dutch colonies and the need for the
post office in the VIII’s (3rd grade); westward expansion
and the need for the general store in the IX’s (4th grade);
the study of the Middle Ages, illuminated manuscript
writing and sign making in the X’s (5th grade); the
emergence of paper and the advent of the printing press in
Ancient China in the XI’s (6th grade); in the XII’s (7th
grade), the spread of philosophy and ideas in Ancient
Greece, book writing and child care with the IVs; and
finally, their City & Country careers culminate in the
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XIII's (eighth grade) with the study of newspapers and
American history.

The Learner

. . . there is an intimate and necessary relation
between the processes of actual experience and
education (Dewey, 1938, p. 20).

Within the City & Country community, teachers strive
to create learners who are independent, engaged and who
enjoy learning. Education is a continual growth process
that never ceases. We believe that the process of acquisition
and application of knowledge is more important than a
piece of knowledge in and of itself. By way of bringing
process or “hands-on” experience to a child, City &
Country hopes to arouse a child’s curiosity and strengthen
his/her initiative and motivation. On behalf of the learner,
we encourage educational freedom, prompting the student
to use his/her physical and social environments to build
upon their confidence and then to further their understand-
ing and ideas. Simply providing the setting is not enough.
These experiences should be ones that lead to personal
growth as an individual leamer and within a dynamic
group. This is where technology can be useful. More than
ever, our world is rapidly changing and we need to guide
our children so they can adapt to and deal with changes.
Computers can be powerful tools and resources for commu-
nication, research, organizing information, and artistic
expression. Our children can use these skills to help
themselves gain the valuable information they need to
explore and participate in their world.

Technology at City & Country School
...new tools alone do not create educational change.
The power is not in the tool but in the community
that can be brought together and the collective
vision that they share for redefining classroom
learning (Riel, 1990, p. 35).

City & Country and the Institute for Learning Tech-
nologies at Columbia University designed and recently
installed an “Intranet” or “inner office” computer system
for the entire school. All of the Middle and Upper School
(3rd - 8th grade) classrooms and administrative offices are
wired and connected to a central computer system. Each of
the school’s 37 computers acts as a workstation for the
students, faculty and staff to access information from any
location in our two buildings. Students are able to commu-
nicate with each other and staff members by way of
student-run electronic message centers, interschool faxing,
and in-house electronic bulletin boards. The students also
have access to their personal files and the Library’s
database system. City & Country is not yet physically
hooked up to the Intemet, but will be in the coming
months. Until then, teachers are downloading web sites

an

locally for student research and curriculum development.
These little “bytes” of technology continue Caroline Pratt’s
progressive vision to make information available to a child
when it is developmentally appropriate without overwhelm-
ing them.

When integrating computers into the culture of the City
& Country community, careful consideration is given to the
following factors: evaluating the developmental appropri-
ateness of computers, in general, and of particular pro-
grams or techniques; demystifying the complexity of
computers and their accompanying technology; using
computers to enhance the children’s learning without
becoming “virtual reality”; achieving equity among boys
and girls and among those who have or do not have
computers at home; and establishing appropriate ethics
and responsibilities in the use of computers.

City & Country views computers as another basic or
open-ended material, much like blocks, paint, clay, or
books, which can nurture a child’s natural desire to learn.
Faculty members provide students access to a wide range of
experiences and disciplines with computers, tailoring their
lessons to encourage problem solving, creativity, and
exploration without fear of failure. These lessons include
technology when it is necessary, whether it is the tele-
phone, fax machine, computer or Intemnet. Making sure
students have access to computers freely is essential.
Empowering students with various forms of technology is
the key to a successful curriculum and is at the core of the
educational philosophy at City & Country School.

Currently, the students use computers for daily activi-
ties to complement and support the their social studies,
English and mathematics curricula. They use computers to
extend their real-world experiences by keeping electronic
journals, schedules and records of their notes, as well as
developing multimedia and HyperCard presentations for
their research. In addition to writing interactive papers on
the computer, they create electronic databases and publish
or “post” their work on the School’s Intranet. These
programs allow the students to add still images, video and
sound clips into their text. In essence, the students and
faculty of City & Country are creating a microcosm of the
real “Internet” on a level that is meaningful and manage-
able to everyone.

8th Grade American History Curriculum
When discovery leaming strategies are employed . .
. there is always something to be gained through
exploratory and analytical discussion and reflection
(Romiszowski, 1992, p. 330).

Prior to the 8th grade, our children study the history of
publication from illuminated manuscripts to the spread of
the printing press in China, Europe and America. In the
17th and 18th centuries, printers needed woodcuts,
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movable type, and leather ink balls to produce enough
copies to communicate with the masses. Later on, rotary
presses, linotype and keyboards came along and led to the
practice of paste up. This is where the students begin when
they publish their own penny press newspapers in Septem-
ber. Throughout the year, technology is carefully intro-
duced in stages which corresponds directly with the subject
they are studying and researching in class.

In the 1830s, Americans were introduced to the first
“modemn” newspaper — the penny press. Readers included
the literate working class and immigrants; they were
hungry for news about neighborhoods and cities, and, most
importantly, politics. At City & Country, the students
created their own competing penny press papers. This year
the “Democratic Demo” and the “Republican Review” took
on the characteristics of these 19th century papers and were
slanted and biased in their political reporting. In addition,
great emphasis was placed on school news. To publish
their papers, the students utilized word processing skills
from previous years simply to write, format, and print their
articles. The children were not allowed to use electronic
desktop publishing programs because they were still
learning the ins and outs of physically laying out and
copying a newspaper.

As our American History study moves into the 20th
century, we find that technology affects every aspect of the
newspaper industry, from the pressroom to the news stand,
from yellow journalism to investigative reporting, from
family run newspapers to huge media conglomerates. Over
time, newspapers have become more sophisticated in
layout, design, and technology. Our students use these
models to add new dimensions to their own newspapers.
Following their penny press papers, the children use
computers to experiment with fonts, color and photo-
graphic images. They add Pagemaker, Quark, Photoshop,
and Freehand to their software palette. From November to
March, they produce their weekly newspapers completely
on the computer, paying close attention to all aspects of
design. In their final stage of their journalism study, the
students abandon their “paper” newspaper and create
“electronic™ papers. These electronic “zines” and web sites
are published on the City & Country Intranet.

In American History, pamphlets and newspapers were
essential and powerful vehicles by which to spread ideas
and news. As years passed, technological advancements
dramatically downplayed the influence and power of the
printed word; television and radio became faster vehicles by
which Americans got their messages out. To understand
this, we examine questions such as, How does a visual
image affect the public? Why are certain images of people
used and others not? How has television and multimedia
changed newsprint? Other questions arise about how
technology influences the “permanence” of information.

How will technology affect their readership? Who are their
primary consumers?

Integrated into the newspaper curriculum is the study of
the electoral process which begins in the Fall and ends on
Election Day in November. At the beginning of the school
year, the XIII’s were split into Democrats and Republicans
and were expected to run a mock presidential campaign in
school. They gave speeches, held debates for the students
and faculty, distributed their position papers and campaign
handouts, and published their penny press newspapers.
The students used the computer as their central tool to
accomplish all research, writing and publishing. Except
for the penny press, they worked completely on the
computer, publishing interactive biographical and political
information about their political candidates, complete with
polling information, photographs, and commercials. They
also developed Quicktime movies and electronic sound
bites; when you tumned on a computer, you automatically
received election information and advertising. They began
to discover how computers are often more efficient and
inexpensive in getting the message out. They followed real
world models and found interactive mediums to be more
elaborate and potentially more engaging and attractive to
their target audience. Experimenting with the technology
led them to placing more information in the hands of the
reader.

All in all, the XIII’s experienced what it was like to run
a presidential campaign. They learned how to make story
boards, video tape and edit commercials, write speeches,
campaign, interview and even deal with political mudsling-
ing. They did not just read about the election process, but
they experienced it.

In the Spring, the children will continue their study of
19th and 20th century mass culture and will again present
their research and analyses using multimedia. With each
research project, they will develop even more complex and
intricate presentations using basic programming in
Hypertalk and HTML. By employing Pagemill, Netscape,
and BBEdit, the students will create their own personal
World Wide Web pages. They will conclude the year with
a publication on the Internet, as part of the first City &
Country School web site.

Teacher’'s & Technology Coordinator’s
Role in the Classroom

The key to success lies in finding the appropriate points
for integrating technology into a new pedagogical practice,
so that it supports the deeper, more reflective self-directed
activity children must use if they are to be competent adults
in the future (Strommen & Lincoln, 1992, p. 6).

The center of the progressive philosophy embodies,
when properly executed, the commitment to student-
centered education in which the child’s individuality is a
key determinant of the way in which the teacher executes
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the curriculum. Like other areas in school, the teacher
provides the structure, but the execution comes from the
child. In other words, the teacher serves as a moderator
and facilitator.

The teacher’s role is to empower children by helping
them recognize their abilities in their own creative manner.
A teacher guides the class through the content portion of
the curriculum, helps them develop the research skills
needed to locate information, and shows students how to
make connections to understand history better. When it
comes to presenting their information though, the children
have the autonomy to make their own decisions while
meeting the requirements of the assignment. The end
result is not the mere regurgitation of facts, but a continu-
ing acquisition of skills.

The role of the technology coordinator or computer
teacher is also an important component in the education of
the child. As educational institutions introduce computers,
a technology coordinator becomes more valuable. She/he is
no longer the person who sets up the film projector or
makes sure the television is running, but the person who
drives communication and information philosophy through
the school. In that respect, technology is more than just
teaching students the ins and outs of computer software,
but it is educating them to obtain the information needed to
engage in a multimedia society. A computer need not be a
glorified typewriter, but is the vehicle with which the
student organizes his/her leaming. This requires that a
student use the computer for filing information, communi-
cating with others, developing projects, and publishing
their work. We instill confidence in students in their
ability to comprehend computers, so they can freely decide
which technology best suits their needs.

For the students to be successful, the teacher must work
closely with the technology coordinator This is a twofold
activity: first, time needs to be allocated for the teacher and
coordinator to develop and integrate the technology into the
curriculum; and second, the teacher needs to be trained.
Scheduling computer time for the students is also essential.
This year, the XIII’s (eighth graders) worked in the
computer lab daily. The computer became a an invisible
tool, much like a pencil or piece of paper, in every aspect of
their work.

The teacher determines the material that will be
covered in a given year, while the technology coordinator
has the expertise and knowledge of the computer. Empow-
ering the teacher is always the first step to enabling the
students. Training the staff has now become the key role of
the technology coordinator. It is imperative that teachers
become technically literate and comfortable when using
computers. Like teaching students, the technology
coordinator needs to be sensitive to the individual. The
coordinator needs to teach what is necessary, always
making lessons appropriate. City & Country not only

embodies progressive education for students but supports a
long history of training teachers to become experts in
“learning from children.” Together, the teacher and
technology coordinator create a program that is develop-
mentally appropriate and academically challenging.

Conclusion
How do we educate the “new child,” raised in a
world of instant information, where interactive
technologies have led them to believe they can act

on the world with the press of a button (Strommen
& Lincoln, 1992, p. 2)?

The Middle School and Upper School curricula at City
& Country School embody and trace the progression of
communication and technology throughout history. We
are, in essence, providing experiences for them to under-
stand the process and the impact of these advancements in
technology. The discovery of paper had enormous implica-
tions on the printing press and literacy, as did the Pony
Express when post offices opened up across the country.
Now, the proliferation of personal computers, electronic
mail and the Internet is making today’s world even more
accessible. With the use of technology, we encourage
independence and resourcefulness in our students. Nurtur-
ing that love of learning and the ability to be autonomous is
at the heart of progressive education. It is our responsibil-
ity as teachers to provide the experiences that prepare our
students for the 21st century.
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SeeNG Is Beueving: Compurter CLus AcTiviTies
INFORM INsTRUCTIONAL PRACTICES

Susan E. Anderson
Texas Christian University

This is a tale of two schools, two teachers, and two groups of students. The schools are Texas Christian University’s
School of Education and the Alice Carlson Applied Leaming Center, an elementary school in the Fort Worth
Independent School District. The two teachers are myself, an Assistant Professor of Educational Technology at the univer-
sity, and the elementary school’s Multimedia Specialist, Charles Williams. The two groups of students are graduate
students in my educational computing courses and children attending the elementary school. These entities became con-
nected through a professional development school project and happened to be located on adjacent campuses.

The School

The Alice Carlson Applied Leaming Center is a school
of choice that is open to all students in the district and
operates on year-round calendar. The school’s central
purpose is to encourage children to leam, both indepen-
dently and as team members, in a stimulating environment
with strong links to the community.

Applied Learning, the approach upon which instruc-
tional practices at the school are based, requires that
students use what they learn in solving a problem or
fulfilling some important need. Finding resources beyond
textbooks or encyclopedias is an integral part of this
process. Students are required to communicate in different
circumstances, using visual, oral, or written means.
Educational technology is intended to be a fundamental
part of this process.

Children at the school are given the opportunity to join
clubs during the regular school session. They may also
attend workshops during the fall and spring intersessions.
These clubs and workshops allow students to pursue
interests in a variety of areas. They provide opportunities to
work with local artists, talented parents, university interns,
and staff members who sponsor workshops or clubs.

Club Benefits

As a result of the professional development school
project, 1 became involved in co-sponsoring a computer
club with the elementary school’s Multimedia Specialist.
The club serves as a laboratory for introducing and
experimenting with new programs while providing a
mechanism for professional development for both of us. I
use the club to try out software that I’m teaching in my
classes. I can then tell my students stories about what
happened, show them examples of children’s work, and
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provide them with opportunities to observe children using
the software either during club time or at other times
during the school day. The school benefits in several ways.
The club members benefit by learning more about comput-
ers. In addition, the club has become a tool for encouraging
the use of new software throughout the elementary school.
After it is used in the club setting, the software may then be
used in other contexts, either as part of formal lessons or on
an ad hoc basis.

Club Operating Procedures

Computer club members are selected through an ‘
application process or by teacher nomination. The activities
that the club work on are demonstrated and/or described.
Interested students are then asked to submit a letter of
application, telling why they want to be in the club and
stating their qualifications for membership. Some letters
are as simple as the one below:

I would like to be in the computer club. I think you

should let me in because my teacher thinks I am

responsible and computers are something I should

have a chance to do. It will also help me write

better.

Other letters are a bit more complex:

I think I could be in the computer club because I
like computers and I like to learn. I think computers
are cool. All I know now is how to play games and
use it as a word processor, and I want to learn more
about computers. | know that there is a lot more
about computers that [ would like to learn. We have
a Macintosh at home. Through this club, I hope to
make better use of the computer at home and
school. Thank you for considering me for this club.
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The primary qualifying criterion is the child’s motiva-
tion to be in the club. Those who are motivated are more
likely to be productive and stick with their projects. The
club’s size is typically limited to between six and twelve
members, with at least two students from each fourth and
fifth grade class and an even mix of boys and girls. Girls
sometimes need a bit of extra encouragement to participate,
as boys tend to apply for the membership more frequently
than girls.

Club meetings are usually held in the school’s media
center, which is a hub of activity for the school. The lab
houses about 20 Macintosh computers, and peripherals
such as a scanner, digital camera, laserdisc player, modem,
and an LCD panel. When access to the Internet is needed,
we have held club meetings in the School of Education’s
computer lab, which is within walking distance of the
elementary school. This lab also has about 20 Macintosh
computers that are connected to the Internet via an
Ethernet network.

Each semester at least one program is selected for club
members to work on. In the past, the programs have
included HyperCard, MicroWorlds Project Builder,
HyperStudio, and the Internet. Students are given some
general guidelines for the types of projects they can work
on, but have a great deal of freedom to choose exactly what
they will do. They are provided with demonstrations,
instruction, and assistance, as needed.

Club Projects

Hyper-Adventures

Our exploration of using HyperCard provides a good
example of the club’s impact. | had read and heard about
children creating hypermedia projects. However, I sus-
pected that there might be logistical difficulties and did not
know if elementary school children could handle such
projects. | was uncomfortable advocating a hypermedia
project to students in my computer courses when I had not
tried implementing one myself.

Charles and I decided to try out HyperCard with small
group of six fifth graders. Each week a new skill was
introduced and students worked in pairs to practice and
apply it to the projects they were working on. Once success
was achieved with this small group, the size of the club was
increased to 12 members. Those in the first group were
encouraged to teach the new members how to use the
software.

To learn more about HyperCard, Charles attended a
summer workshop that I taught and an ongoing course that
I teach about hypermedia. These learning opportunities
were funded by our professional development school grant.

Our efforts have lead to other uses of HyperCard at
Alice Carlson. Charles has taught fourth and fifth grade
classes to use HyperCard and has held an intersession
workshop on HyperCard for second and third graders. (I
was surprised to find out that HyperCard was successful

with children that young!) He has also found other opportu-
nities for using the program. For example, he helped two
fifth graders do a stack on Texas wildflowers in lieu of a
written report.

My students have also seen children working with
HyperCard when observing at the school. One student
wrote in her journal:

I began to watch two girls work with HyperCard.

They were playing a game that they created. It was

a game about finding your way out of a forest. | was

in awe, literally, because I think this is all so great.

This is what [ want for my students.

This observation is typical when children are given
freedom to choose a project involving HyperCard.

MicroWorlds

Club members have also worked with MicroWorlds
Project Builder. These projects provided my students with
an opportunity to see children using the program. Such
observations are particularly important, because the way
adults interact with the program can be much different
from the way children respond to it. Adults sometimes
become frustrated or anxious when attempting to under-
stand and solve problems using MicroWorlds. By watching
children work with the program, adults can see the
children’s level of engagement and the kinds of thinking
that it fosters. One student observed:

I was impressed with how creative the children were in
using MicroWorlds. The importance of allowing free
exploration, as opposed to the typical “drill and kill” was
reflected through this experience. The children learned in
an environment rich in mathematical, artistic, and techni-
cal operations. Their desire and motivation were cause for
their intense involvement, so much so that they did not
seem to want to leave.

Students also have a chance to observe appropriate
teaching strategies while children are leamning to use the
program. One student observed me introduce the program
to four boys in the computer club and wrote:

They had obviously learned a little about MicroWorlds
already, because when Dr. Anderson asked about certain
details of the program, they knew. For example, she asked
“Do you remember how to put the pen down?” A boy
responded, “Yeah, uh, PD.” Another question asked was,
“What would make the turtle turn half the way around?”
One boy answered, “Left 160.” Instead of correcting them
right away, Dr. Anderson submitted that command so that
the kids could see that it wasn’t quite right. After that
demonstration, it was easier for the kids to figure out that
they needed to turn the turtle just a few more degrees to get
it to face the opposite direction.

I have also integrated my class work with the computer
club activities by showing the club members some of the
projects my students had worked on. The children could get
ideas for their own projects by viewing club activities or
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they could leam more about the program by modifying or
adding their own ideas to the existing projects. At the same
time, my students had a chance to field test their projects
with children. One student observed three boys working
with a microworld about Hawaii and wrote:

The children did a great job in deciding who was going
to control the mouse and what they were going to do. If
someone did not know how to do something they would
help them by telling them how to do it. They were trying to
get the turtle to travel to different islands by using the
button. They could not seem to get it to get off the first
island. I guided them to use the right and left buttons to
move the turtle a different angle and then click travel. They
seemed to like to try to pronounce the names of the islands.
They had the most fun on the next page, [which showed)
the earth with a plane that would travel around it, some
stars, and other planets. The boys pushed the button and it
would play “It’s a Small World After All.” They would
change the plane to into a spaceship then to a space man,
then they would blow him up to be really big, then try to
find out how small they could make it. One said, “Hey, the
smaller it gets the faster it goes! Let’s leave it here.”

Art and the Internet

Another club project arose out of my curiosity about
how teachers could make use of resources available on the
Internet. The Dallas Museum of Art had made images from
its collection available through a Gopher server. I won-
dered how this resource could be useful in an educational
setting. This project provided me with a source of stories
and sample projects to share with my students.

I started by downloading a sampling of images from the
museun’s Gopher site and bringing them to the school to
show the computer club. The club members used image
viewing software to look at and manipulate the pictures.
They changed the dimensions so that the pictures were tall
and skinny or short and fat.

The next week we took the club members on a field trip
to the museum. The children were excited to find the items
they had viewed the previous week. Some of the students
decided to hunt for a gold cup that they had seen on the
computer and remembered in great detail. They located a
case of gold cups, but did not see the one that was on the
computer! This lead them to discover that the museum does
not display all the articles in their collection.

Students then selected one of their favorite works of art
and incorporated it into a project they created using
HyperStudio. Their projects included images from the
museum’s collection that were either downloaded from the
Internet or digitized using a scanner. One of the most
elaborate projects was an adventure story in which the user
makes choices to find a “sacred blade” that they had seen at
the museum.

Surfing the World Wide Web

Later students leamed how to search the World Wide
Web. The most intriguing aspect was to observe what sites
the children were interested in and which held their
attention the longest. I started out by providing a web page
with links to sites I thought they might like. However, |
found I wasn’t a very good judge of that! What ignited the
children’s interest was a gaming magazine, brought by one
of the students, that contained a web address for a game.
Once this site was located, the word spread around the lab.
Soon most of the children had learned how to type in an
address to go to a specific site. Later they began using
various search engines to find things that they were
interested in, including. sites about books the liked to read,
games they liked to play, movies they had seen, and
favorite TV shows.

One of my students, attending a computer club meeting,
was able to experience the phenomenon of adults and
children learning from each other:

The club had been surfing the net during the school
year. They were definitely ahead of me since this was my
first real experience on the Internet. I had spent a few
minutes with it when it was introduced in class, but I had
trouble finding my way around in Netscape Navigator. The
students did not seem to have this problem. I was looking
over the shoulders of the two boys on either side of me
quite often.... There were several times that they asked me
questions, as if I should know simply because I am adult.
Strangely enough I was able to help them some of the time.
But they definitely helped me more.

Later this student, brought her Camp Fire Club to the
university computer lab so that they could search for
information on the Internet. Several students from my class
were also there to observe. One noted the way the children
learned from each other:

The boy next to me looked up Disney in order to find
something on James and the Giant Peach. The boy who
was sitting next to him was still working on information
about Bluebirds, but was paying attention to us as well.
After about ten minutes of searching, he was able to find
James and the Giant Peach. The boy sitting next to him
continually voiced ideas on how to find the intended page
and what to do once he got there.... Once he had it on his
screen, word quickly spread to other students and they
quickly tried to find the same page on their own.

The club’s use of the Internet has spawned several other
applications at the school. For example, when Charles
learned that a first grade class was doing a weather project,
he suggested using the Internet as a resource for gathering
information on weather patterns. The first graders checked
weather in six cities and posted the information on a
bulletin board in the hallway. My students have seen this in
action when observing at the school:
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The little girl wanted to get a weather report off [the
Internet] to share with her class. She had been
doing this on a regular basis, but had not done so in
several weeks. Charles walked her through the
steps, allowing her to perform the necessary steps if
she remembered them and coaching her through the
rest. She began by switching on the modem and
going to the weather folder. When she had written
down the codes of five cities, she was ready to
obtain the weather reports of each. She obtained the
weather reports for the individual cities, cutting and
pasting each into her document. She then printed
the weather reports to share with her class.... It
reminded my of the teacher in We Teach with
Technology (Kearsley, Hunter, & Furlong, 1992)
who had his students download information to use
in a class project directly from the weather satellite.
The little girl’s information was only a half an hour
old!

Other Internet activities have included reading stories
on a web site called “Kidpub” and exchanging e-mail with
authors of the stories. One of the poems was published,
with the author’s permission, in the school’s newspaper.

An On-line Art Gallery

This year the club is involved in the creation of an on-
line art gallery for the school. I anticipate that this will be
the most challenging project we have attempted thus far.
We identified several tasks required to establish and
maintain the art gallery. Students selected a task that they
wanted to learn about and be responsible for. Some
students worked on a process for soliciting artwork from
each classroom, including a letter to teachers and a form to
be filled out by the student artist and signed by a parent.
Others have leamed to use a digital camera or scanner for
digitizing artwork. A third group designed and created the
web pages that will display the artwork. Breaking the
project into parts and allowing different students to gain
expertise in just one part will hopefully make this complex
task feasible. Later students will be able to teach their skills
to others, so that the children will have a chance to leam
other skills.

Summary and Recommendations

The computer club has provided a mechanism for
informing teaching practices at the university and at the
elementary school by serving as a laboratory for trying out
various technologies with children. It has provided me with
a source of “real life” stories to tell students in my classes, a
collection of children’s projects to show my students, and a
setting for my students to observe and interact with
children using computers. It also served as a source of
professional development for the school’s Multimedia
Specialist and myself. Besides providing opportunities for a

select group of children to leamn more about computers, it

has helped promote the use of different types of software

and hardware throughout the elementary school.

If you would like to start a computer club, Charles and 1
offer the following suggestions for a successful experience:
1. Select children who are interested. Those who apply for

membership in the club are likely to be motivated to

participate.

2. Keep the group size small. This makes trying new
things manageable and mistakes less disastrous. Once
the “kinks” are worked out, the software can be tried
with larger groups or whole classes. Students who
already know the program can help by teaching their
peers how to use it.

3. Encourage collaboration by having students work in
pairs or groups. This allows students to leamn from each
other and to contribute their unique talents to the
completion of a project. Children often learn computer
skills by watching what their peers are doing and
asking them to explain how it is done.

4. Allow students to choose what they will work on,
within certain guidelines. For example, specify what
program is to be used, but let them choose their own
topic or role. Students are more likely to stay engaged in
a project for long periods of time if they are working on
something they are interested in.

5. Remember that children acquire skills by playing.
Allow them to experiment and have fun! While they are
doing this, you will learn a lot about what children
naturally do with computers.

We hope that you will benefit from and enjoy doing this
as much as we have!
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LEGO-Loaic: A Computer LEARNING ENVIRONMENT
FOR TECHNOLOGY EDUCATION

e

Nira Krumholtz
Technion - Israel Institute of Technology

LEGO-Logic is a leaming environment that integrates creative construction of concrete machines and models with an
introduction to computerized process ¢ ontrol. LEGO-Logic was developed to facilitate the understanding of both
scientific concepts and their technological applications and logical thinking of programming and control. The environment
was designed to be suitable, attractive and effective in teaching even young beginners.

Tammy, Natalie and Judy are planning to build a car
from LEGO bricks. Tammy and Natalie are building the
base of the vehicle and its wheels, whereas Judy is building
the vehicle body.

Tammy: [ need four motors.

Teacher: What are you planning to build?

Tammy: Very simple, a car.

Teacher: And why do you need four motors?

Tammy: In order to tumn the four wheels, of course.

Teacher: Do you know how many motors are in

your family car?

Tammy: (hesitates): Maybe just two?

After a few moments of silence, during which Tammy
manually moves the LEGO car back and forth:
Tammy (speaking loudly to herself): Actually, two
motors will be enough for me. I'll attach them to
the front wheels, and the back wheels will be towed
along. (turns to the teacher) Okay, so now I need
two motors.
Teacher: But now, I have a slight problem. All the
motors are being used by other children, and there
is only one left. So your task now is, to turn the two
wheels using only one motor.

This conversation between twelve-year old Tammy and
me took place at a lesson in the Computer Laboratory of
IDEA Center, at the department of Education in Technol-
ogy and Science at the Technion'. The lesson was part of
an experiment aimed at examining the possibility of
implementing an innovative project called LEGO-Logic.
The research was carried out by /DEA Center directed by
the author.

The above dialogue can on the one hand, hint at
children’s existing knowledge concerning technological
concepts and phenomena, and on the other, demonstrate
that exposing children to those concepts, in an appropriate
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leamning environment could improve and enhance their
knowledge in this domain.

Modern society is characterized by the rapid develop-
ments taking place especially in technology. The educa-
tional system that aims to prepare the student for life in
such a society has to adapt its curriculum to include
technology as a vital field of knowledge.

What do We Mean by Technology?

We propose to adopt the term “Technology” as hurnan
knowledge that is utilized to answer human needs both
material and spiritual needs. This definition reflects the
alternative approach to technology which considers
technology as one of the components of the social-cultural
medium (Hiedegger, 1969; Simon, 1990). Knowledge,
skills and resources are combined to help solve various
existential and practical problems. Alvin Toffler in his
book Future Shock (1970) states that the metaphor that
relates technology to machine, has always been unsuitable
and even erroneous, since technology was always more
than factory and machines. Technology can be seen as
human competence and talent to overcome its human
biological restrictions by extending its abilities.

The qualification of students to live in a technological
world will be evident in their ability to efficiently utilize
technology, use existing technology to plan and manufac-
ture new products, and think of directions to develop new
technologies. Thus, learning technology has to involve two
main activities: using technology and developing new
technologies. Understanding the nature of technology and
its influence on human life is essential for the development
of curriculum for Technology Education.

The Model Used for Curriculum
Development

In order to study the interrelations between technology
and the human beings and to realize its influence on the
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development of society, a theoretical model called “The
Spiral Model of Technology Evolution”, was used
(Krumholtz, 1996; in press). The Spiral Model describes
the interrelations among four factors: human needs,
physical phenomena, technological constraints and
technological solutions.

Based on the Spiral Model we suggest to distinguish
five stages in developing of technological products:
1. Research - to identify human needs or problems that
call for technological solutions.
Plan and design a solution - chosen out of different
solutions that had been suggested.
Carry out the Plan - producing the product.
Market - the product.
Future developments - of improved product or of a new
one as a subsequent of usage that triggers new needs.

2.

3.
4.
5.

We suggest an educational approach to teaching
technology that allows the learner to experience technologi-
cal activities and technological processes. A technological
process includes the identification and separation of all four
factors in the Spiral Model. The leaming experience in a
technological process starts with identifying a problem - an
human need - and ends with raising and choosing a
solution - the production of a practical product. Science and
technology learning is inherent to the global learning
process when the student tries to deal with technological
problems and to overcome physical constraints.

The learning environment that allows such activities
must fit the learner’s ability level and to relate to individual
fields of interest, so that the technology activity will be as
real and as significant as possible.

Our Pedagogical Approach to Learning

Our pedagogical approach is based on the
constructivism theory of development suggested by Piaget
(1954; 1973), that learning is building knowledge struc-
tures, and on the educational philosophy developed by
Seymour Papert and others - the social constructionism
approach (1980, 1991; 1993). The pedagogical approach is
built on independent inquiry and self-guided leamning and
it facilitates the personal construction of knowledge about
the external world.

The Learning Environment

In order to give the leamner the opportunity to go
through a process similar to the process of developing a
technological product in real life, we had to choose a
simulation system to fit the learner. That is, it has to be
easy to use, close to the content of the child’s world of
interest and suited to his or her level of development.
Moreover, in order to teach scientific and technological
concepts and principles in a way that will lead the student
from intuitive understanding of the concepts to a more
formal, scientific understanding, it is necessary to provide
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the student with a wide range of concrete experiences using
simple models and familiar tools.

We have found that LEGO DACTA computer control
systems: LEGO-Logo and the later development
ControLab, meets these requirements. They can be used in
classes as “Micro-Worlds” that the kids can operate in
(Resnick, 1993). We have developed leaming activities that
allow the learners to experience technological processes.
Through the activities students gain practical experience in
planning, constructing and operating physical models that
are computer controlled. The learners are building models
from LEGO bricks, including motors, lights and sensors
and using the computer to control the operation of the
models. Such models are traffic-lights that simulate real
operation, greenhouses that open and close doors according
to the temperature, remote controlled wheelchairs, washing
machines, conveyor belts that identify boxes with dissimilar
size or color, elevators, and racing cars.

nHly -.‘.’.t ;
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Figure 1. A LEGO Dacta computerized model.

The Learning Process

Following the five stages of development of technologi-
cal products, we suggest that the children experience five
stages in the learning process of becoming both users and
developers of technology:

[ 5o
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1. Learn about human needs - identify one need or
demand.

2. Plan and design a solution - suggest a LEGO model
that will give an answer to this need.

3. Carry out the plan - build the model from LEGO bricks
and program the computer to control the model’s
operation.

4. Market the product - exhibit the product in the class-
room.

5. Suggest future developments - for your LEGO model
based on possible new demands it may triggers.

Advantages and Difficulties

Models

Based on our experience with students and with
teachers we found that the LEGO DACTA computer
controlled models answer our needs to a simulation system
that helps deal with the technological world. We realized
that the LEGO bricks and the variety of products allow us
to choose different models for the different populations.
The great variety of LEGO models and building elements
made it possible to define an evolving line of models with
increasing levels of complexity.

Software
Working with the programming software TC-Logo and

later with the ControLab software, we identified some basic

difficulties:

1. It takes time to learn a formal computer language
properly, in this case the Logo language. This was very
crucial considering the time limit of 30 hours we had.

2. For young and novice learners the programming
language is too complex, even without considering time
limits.

3. The English language is not the mother-tongue of
Israeli children, and therefore is especially hard for
young learners of grades 3 to 6.

We realized the need to have a programming software
that: keeps the powerful ideas of Logo programming like
structured programming, simple recursion, closed-loop and
open-loop control; is easy-to-use in relation to the level of
the user; is user friendly, for example, commands which
are represented as icons and not as words; has an on line
detailed help screens, to allow inquiry and self learning;
and does not require any previous experience in computers;

We defined the concept for a programming software
that, in cooperation with a software-house in Israel, was
developed under the name of TechnoLogica.

Figure 2. Technologica Software icon.

LEGO-Logic - The New Learning
Environment

TechnoLogica software, the LEGO models and the
learning activities and processes based on our educational
approach, composed a new learning environment called
“LEGO-Logic”. For the teaching of Technology we chose
to emphasize the role of the logic of control structures that
are defined using TechnoLogica, rather than programming
using formal computer language. In that sense,
TechnoLogica was developed as an icon based software
that allows the user to define various control structures (IF,
IF-ELSE, WAITUNTIL, REPEAT) without the need to use
any use any formal programming language.

TechnoLogica allows three modes of control:

1. Immediate mode of manual control .

2. Automatic Control: Open-loop control, executing a list
of commands.

3. Feedback Control: Closed-loop control, using sensors
for feedback.

To let students experience technology evolution, the
models are first operated manually. Then, a motor and
batteries are added to operate the model by electricity. At
these stages the student operates the models in on/off
operations, under manual control.

At a more advanced stage of control, the model is
connected to a computer and is automatically operated,
controlled by TechnoLogica procedures, programmed by
the learner. In the final stage, sensors are used to enable
feedback in the control loop.
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Figure 3. The Main Screen of Technologica
Software.

In a final exhibition, part of the marketing phase, each
participant raises suggestions for further development of
the product that may satisfy new advanced needs triggered
by using their model. An example for such a model is an
elevator. In the first stage the elevator is operated manually
by the user who pulls a string connected to a pulley. In the
second stage a motor is connected to the pulley via gears
and is operated using batteries to supply electricity. The
student decides when to stop the motor when it reaches
each floor. The student uses his eyes to identify when the
elevator reaches a certain floor.

The more advanced stage is when the motor is con-
nected to an interface box that is connected to the com-
puter. A procedure is programmed to operate the model to
run a four times loop of 5 seconds ON and 3 seconds OFF,
to allow people to get on and off the elevator. This opera-
tion is called an open-loop control or an automatic opera-
tion.

In the last stage a light sensor is attached to the elevator
and to allow for feedback; when the light sensors “sees”’
each floor, the computer “tells” the motor to wait for 3
seconds, before going on to the next floor. The future
developments for this elevator model suggested by the
student are based on a safety need that will arise when the

elevator is used. Another light sensor could be used to

determine if people are standina i ¢l-- - revent the
»ment could
p in each

lels

car - - .=~ wmwsen e concerete physical world
and the abstract world of computer science. The models
built from LEGO blocks represent the physical mechanical
world, and the programming using TechnoLogica allows
the construction of abstract logic thought structures.

Research Results

LEGO-Logic was tested with groups of pupils of
different ages nd with different needs: average students
aged 8 to 14 in a special research setting and in normal
class settings, gifted kids aged 6-8 and 13-14; and students
at the age of 12-14 with learning difficulties.

One of the studies that took place, involved a group of
6" grade students familiar with Logo programming. The
experiment made it possible to expose the students prior
technological knowledge and to identify their motivation
factors.

Another study engage three groups of 7* and 8" grade
students who went through the process of developing a
technological product according to the learning process
that was described above. The research concentrated on
identifying the physical concepts and principles and the
technology phenomena that could be experienced in the
computerized LEGO learning environment. Moreover, the
level of understanding of the students on those concepts
and phenomena was tested. The analysis shows that
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physical concepts such as speed, acceleration, static and
dynamic friction, gravity, force and balance were involved
and that most students (87%) had reached intuitive
understanding of the concepts. Some of the students (24%)
expressed more formal scientific understanding of the
concepts. The technology phenomena that were identified
were mechanical advantage in tradeoff between speed and
power in a combination of tooth wheels, the relation
between the feedback from the sensors and the control of
the machine’s operation, and the distinction among manual
control, automatic control and feedback control.

The group of students with learning difficulties had
reached the intuitive understanding to some extent. What
was most significant in their experience, as expressed by
them at the end of the learning period, was the chance they
had been given to create something of their own - a
solution which they invented. Their expressions of creativ-
ity ranged from merely giving a name to a given model to
suggesting new different operations to its function, and for
some of them even building of a model out of their
imagination.

Final Remarks

The modem age is characterized by the rapid develop-
ments taking place, especially in technology. Unfortu-
nately, although major investments have been made in
developing high technology, the guiding ideas and concepts
are not always clear to the user, who them on a daily basis.
In addition, school curriculum touches only a few aspects of
these rapid developments, and thus is not properly address-
ing the need to prepare future citizens to work in today’s
technology environment. The LEGO-Logic learning
environment is one of the answers to this educational
situation, an environment that can help deal with the
technological world of today. We believe that having go
through such a leaming process, students will be more
ready to become both users of technology and developers of
new ones.
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STANCE EDUCATION

Section Editor:

Marilyn Heath, University of Houston

The evolution of distance education in the US has generally paralleled the evolution of technology. In fact, over the
past twenty-five years, it has been one of the few areas in education where technology has been central to the

teaching task. However, familiar delivery systems such as telephone, radio, and television are rapidly changing with the
addition of fiber optics, wide area networks, the World Wide Web, and a variety of other computer technologies. Distance

learning students now can receive assignments, take tests, and interact electronically with their instructor and classmates.

Distance educators can now deliver instruction through one-way and two-way satellite video conferencing and computer

telecommunication tools such as electronic mail, electronic bulletin boards, chats, computer conferences, and mailing lists

called Listservs. Courseware can also be delivered all over the world with hyperlinks to documents, graphics files, sound

files, and digital movies through the World Wide Web (WWW),

While distance education is not a new form of educa-
tional delivery, distance education (as a topic) is a new
section in the Technology and Teacher Education Annual.
The authors represented in this section provide a wide
variety of distance education applications and technologies.
The programs and courses described are as varied in their
content and sophistication as the technology used to deliver
them. Grouping these articles proved to be a challenge.
Should they be grouped by technology, or should they be
grouped by project or purpose? I decided to take a middle-
of-the-road approach. 1 started with a broad overview and
moved to more specific topics and technologies.

The paper by Omoregie opens the section. It provides
an overview to the various distance education technology
tools. Omoregie points out the importance and need for
planning, preparation, and organization of distance
education efforts. McManus provides a discussion of
distance education at the university level. This paper
explores important issues and how universities are redefin-
ing themselves in light of advances in telecommunications
and changing educational paradigms. Gannon and Blind
design a distance education internship for graduate
instructional technology students. Such an internship
provides students with an overview of all components and
activities involved in the distance education division of a
major urban university. Hill addresses cost and quality
issues of distance education in the college of education at a
state university. Specifically, Hill asks: Is distance educa-
tion as good in terms of quality as traditional learning, and
are the benefits of educating teachers through distance
learning worth the costs?

Several authors researched and evaluated distance
education projects. Daulton, Barlow and Thomerson
research student perception of distance learning experi-
ences. McKenzie, Kirby, Davidson, & Clay evaluate the
strengths and weaknesses of a state program from both
faculty and student points-of-view. Riedling explores the
social issues that can restrict or encourage doctoral students
in a distance education program.

Using distance education technologies in teacher
education programs is a popular and growing movement.
Tucker describes an experimental floating lab used to teach
hands-on activities to pre-service teachers. Stanbrough &
Stinson; Lumpkins, Pippen & Parker; and Barron &
Boulware discuss a variety of distance learning activities
and technologies they are using in pre-service and in-
service teacher education programs. Gere, Miller, Heller, &
DeMonner discuss TATE (Teacher Assisted Teacher
Education), a two-way video project, designed to provide
pre-service teachers the opportunity to observe exemplary
teaching practices. Common threads of discussion are:
student and instructor needs, strengths and weaknesses of
the various technologies, and the use of collaborative
instructional strategies.

Paroiatnikova uses EdNet to teach beginning Russian to
remote sites in Utah. Speziale talks about the Northern Tier
Rural Distance Learning Consortium and how it partners
with the State Museum, via compressed video, to provide
alternative uses of technology. Mims, Newbill, & Schick
propose the use of emerging technologies to enhance
awareness of cultural diversity.
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Several authors describe large projects that combine
multiple technologies. Tiene’s project describes interactive
courses which have WWW access and two-way compressed
video in networked classrooms. Nummi, ROnk4, &
Sariola’s project uses a variety of technologies for linking
the students to activities and events outside the classroom.
Pohjolainen & Ruokamo-Saari describe the Distance
Learning in Multimedia-Networks, a joint national Finnish
project designed to develop technically and pedagogically
useful methods for distance learning.

New developments in computer technology now make
it possible to deliver distance learning completely online
via a variety of synchronous and asynchronous communica-
tion channels. Allen, Hartman, & Truman; Pitt &
Stuckman, and Rose discuss the pros and cons, techniques,
and issues involved with this strategy. Gamas uses this
approach for collaboration through classroom forums.
Mackenzie, Kitto, Griffiths, Bauer, & Pesek describe how
they have used online techniques for Problem-Based
Learning (PBL) experiences. Leddo’s Virtual Schoolhouse
is a repository of electronic educational resources and
includes a resource room with intelligent agents and
intelligent simulations. Stockbrand & Althoff discuss
online graduate programs for those unable to take advan-
tage of traditional programs.

Educators and administrators are now beginning to
recognize that distance education technologies offer a new
way to realize basic missions and goals. What can be
accomplished through distance education cannot always be
accomplished through conventional classroom instruction.
The decision to implement distance education technologies
can be a powerful step toward achieving valuable benefits
for academic institutions. The innovative capabilities of
emerging technologies, combined with the talents and
creative energies of faculty and participants, will funda-
mentally change what, when, where, and how people learn.

Marilyn Heath is a doctoral student in the Department of
Curriculum and Instruction, College of Education,
University of Houston, 4800 Calhoun, Houston, Texas. Her
area of research is distance education with a specialization
in computer-mediated communication and on-line learn-
ing. E-mail: mjheath@ghgcorp.com
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DistANCE LEARNING: AN EFFECTIVE EDUCATIONAL
DELIVERY SYSTEM

Mike Omoregie
Jackson State University

n recent years, researchers have studied the effectiveness of distance learning and its delivery methods. Willis (1994)

contended that researchers have attempted to study distance learning effectiveness by exploring variables such as
student demographics, motivation, attrition, cognitive style, gender, and achievement. Eiserman and Williams (1987)
conducted a study exploring the comparative effectiveness of distance and traditionally delivered instruction which also
agreed with Willis’s variables. In the study, they concluded that distance-delivered instruction could be as effective as
traditional instruction if the delivery methods were based on the background and experience level of the students. The
content examples should be relevant to individual learners’ experiential and cultural background. In a similar study by
Omoregie & Jackson (1996), variables such as age, gender, environment, educational level, experience, computer usage,
graphic presentations, and video presentations were used to determine the effectiveness of a distance learning course. The
study revealed that learner environment and life-time experience have an important role in the planning and organization of

an effective distance learning delivery system.

Garrison (1990) examined the impact to the learner in
audio teleconferencing and found that dialogue, negotia-
tion, and validation of knowledge must be used in order for
this tool to be a successful educational delivery method.
Willis (1994) claimed that the success of distance learning
relies on the key players — students, faculty, facilitators,
support staff, and administration.

Finally, research suggests that the effectiveness of
distance learning is based on preparation, educators’
understanding the needs of leamners and instructors’
understanding of the target population and their instruc-
tional needs rather than excessive attention to innovation
and the delivery systems.

The Impact of Pianning and Organizing
Instructional Materials

The planning and organizing of instructional materials
for distance education have increased the effectiveness of
the delivery process. Instructors who are involved in
distance education spend about a semester before the actual
transmission to prepare instructional materials for their
courses (Omoregie & Jackson, 1996). When an instructor
spends this much time for researching, planning, and
organizing, the instructional process becomes strength-
ened. Some distance learning instructors usef graphics,
video tapes, and printed materials during their lecture to
illustrate content area. Distance learning can also utilize

face-to-face instruction with technological tools such as
compressed video and computer desktop video
conferencing.

While some critics argue that face-to-face instructional
process has more credibility than distance education, due to
time students spend with instructors after lecture, tradi-
tional classroom instructors sometimes deliver lectures
without notes or instructional materials based strictly on
the length of time allowed for teaching the course.

Impact of Technological Tools and

Software Packages

The rapid growth of computer and fax machine usage
in schools has increased long-distance communication
between faculty and students (Mackwood, 1994). Students
can now communicate with their instructors by the use of
electronic mail and fax. New computers are manufactured
to include audio/visual communication hardware and
software packages. Mackwood also claimed that computers
have become the preferred long-distance communication
tool in distance education.

Audio/visual equipment and technology tools such as
multimedia computer, television, VCR, laser disc player,
telephone, digital camera, LCD panel, QuickCam, and PC/
MAC TV Converter have changed the instructional process
in classrooms across the nation. Instructors and students
who use these tools have better chances of teaching and
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learning effectively than those with less technology (Morse,
1991).

Companies such as Microsoft, Corel, and Roger
Wagner have revolutionized the software market by
including incredible presentation packages with a variety of
functions for classroom instruction. Packages such as
PowerPoint, Harvard Graphics, and Corel applications are
used for creating innovative presentations for classroom
instruction. HyperCard and HyperStudio software pack-
ages allow the instructor to create their own multimedia
projects and presentations which have added another
dimension to the instructional process. Computer graphics,
electronic print, multimedia software applications, presen-
tation software applications, and electronic mail utilized in
distance education make communications and learning
easier (Verduin & Clark, 1991).

Finally, the declining cost of computing equipment,
more available software applications, and telecommunica-
tions tools have allowed student access to college and
university campuses for interactive conferences with their
instructors. Computer networks on university campuses are
making it possible for distance and traditional students to
gain immediate access to the university’s resource centers
and the libraries. The overall result from the rapid growth
of various modern technological tools is the increased
effectiveness of education.

The Impact of Faculty Development

The learner and instructor are the most important
factors in distance learning. As the needs of the learner are
considered in the planning and organizing stages, faculty
needs are also considered. Faculty development remains a
critical issue for distance learning to be a successful
delivery method. Willis (1994) suggested that for the
success of distance education, “Teachers and administrators
must work together on identifying and resolving the issues,
policies, and biases that inhabit systematic use of distance
education meeting academic goals” (p. 288).

Research suggests that distance education preparation
should include faculty in-service training, staff support, and
administration. Faculty in-service training should include
hands-on experience for preparing tests, videos, and
graphic instructional materials for the course. In-service
training should include the use of technology in the
classroom such as telecommunications, and computing
equipment. Training should also include techniques for
managing distance learning and understanding the unique
need of learners. Support staff also plays an important role
in the success of distance learning. An office should be
created to support the instructor in preparing instructional
materials for the learner. Support staff can also play the
role of a facilitator or a technical person who makes sure
that the equipment is in working order. Finally, the
administrator and instructor must actively work to ensure a

quality distance learning program. In doing this, they must
identify and resolve faculty development issues that might
affect the success of the distance learning delivery process.

Conclusion

In conclusion, the study revealed that distance learning
can be an effective instructional academic delivery system
for adult learners in schools and industries if all the key
players are involved in the process. Researchers found
improved modern technology tools and software applica-
tion packages to have also played a significant role in the
effectiveness of distance education. Research suggests that
there are no significant differences between distance and
traditionally delivered instruction. Research also suggests
that variables such as student demographics, motivation,
attrition, cognitive style, gender, and achievement play a
significant role in distance learning. Finally, faculty
development has an important role in the effectiveness of
distance learning.
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ReDEFINING THE UNIVERSITY: THE CHANGING ROLE
or Distance Epucarion

Thomas Fox McManus
The University of Texas at Austin

Traditionally a university has been bound by four walls. Only students who were willing and able to place themselves
physically within those walls could pursue a degree. New technologies are pushing at the boundaries of that para-

digm. Universities are having to reevaluate their mission and the definition of their constituency in light of advances in
telecommunications and distance education. Distance education has the potential to change the basic nature of university

education. This paper will explore the issues involved and how universities are redefining themselves in light of this new

paradigm.

The Issue

Distance education has a long history world wide. The
British Open University has been granting degrees for
nearly twenty five years (Sopova, 1996). As new technolo-
gies have developed, new institutions have grown to take
advantage of the desire for students to get away from the
traditional higher educational paradigm. In recent years,
these opportunities have led to the creation of several
commercial educational brokerages (Denning, 1995) and
virtual universities (McManus, 1995). In order to compete
with these new institutions, traditional universities are
considering the possibility of offering degree programs
wholly through distance delivery. Advocates of distance-
delivered degree programs argue that the changing

technology opens needed new avenues for learners to access

scarce university stores of knowledge and instruction. The
same technology allows universities to leverage existing
resources in to new educational markets and programs. But
the effective use of distance education requires a shift in
paradigms. Universities have to move away from a strict
reliance on classroom delivery of instruction. This idea can
be problematic (Jackson, 1996) but some argue the change
is inevitable and that institutions need to prepare them-
selves for it (DISC Committee, 1996). The survival of
many traditional institutions may depend on how they do
S0

The Opposition

There is strong opposition to distance degree programs
in some of the more traditional institutions of higher
education. Universities who have prospered under the
traditional paradigm of classroom instruction and residen-
tial degrees are often loath to risk their reputation on new
and untried distance education initiatives. The prevailing

attitude seems to be that change should be driven by need
rather than by opportunity, or just because technology
allows them to change does not mean they have to. Their
arguments fall into four basic categories: distance degree
programs do not offer the same intangible benefits as
residential programs, distance degrees are perceived as
inferior to traditional degrees and therefore risk the
university’s reputation, money that is spent on distance
degree programs could be better spent on increasing the
capacity of the campus, and distance education fosters
unnecessary institutional competition.

Distance education undermines one of the foundations
of a traditional university education. The argument is that
much of what makes undergraduate education at a particu-
lar university unique to that institution are the non-
academic experiences and the personal interactions which
take place in the physical surroundings of the academy
(Monti, 1996). These experiences include the intellectual
discourse and social networking a student engages in with
professors and peers, as well as participation in extracur-
ricular organizations and activities which help promote a
sense of institutional identity. According to this view,
academic endeavors make up only a fraction of the entire
traditional university experience. Some argue (Yudoff,
1996) that distance education cannot offer the students the
same sort of interactions and intangible benefits. As David
Upton, an associate professor at Harvard said, as a student
you should “feel the hot breath of the instructor on your
face” (Lublin, 1996).

Another common objection to distance degree programs
is that they are of lesser quality than residential programs
and therefore will degrade the reputation of the institution
which grants them (DISC Committee, 1996). As local

Distance Education — 75

-3
cn



educational monopolies based on geographic access are
challenged, students will have a greater choice of where to
obtain their collegiate credentials and may opt for conve-
nience over quality. In this way distance education may
give rise to more diploma mills and marginal institutions
(Stafford, 1996). There is a danger that any university
which delves too deeply into the field may come to suffer
through guilt by association. Only by maintaining strict
quality controls, which are part of the traditional educa-
tional process, can such loss of stature be avoided (Monti,
1996).

The initial costs of creating a distance education
infrastructure and of developing curriculum for distance
delivery are high (Sopova, 1996). Given the tight budgetary
confines in which most universities find themselves, this
fact alone can keep an institution from trying new ideas.
Large state institutions face pressures from their legisla-
tures to serve, first and foremost, the people of their state.
Distance education can be seen as spending state money to
educate students in other parts of the world. Some argue
that the money could be better spent on improving the
faculty and facilities at the home institution (May, 1996).
Even private universities face budgetary choices which may
preclude large investments in distance education.

The last main argument against distance education
programs is that they promote unnecessary competition
between universities. If, for instance, a flagship state
university offers degrees which can be obtained by students
living in other cities or states, that university then places
itself in direct competition with local branches of the state
system, other universities, and community colleges for the
students living in that location. This can create friction
which may damage the relationships within a state system
or between universities (Yudoff, 1996). Geographic
separation is the basis for much of the higher education
cooperation which goes on today. The removal of this
distance could have catastrophic effects on such cooperative
efforts.

The Supporters

Distance learning, once considered strictly a rural
education strategy, is now recognized as having the
potential to provide solutions to some of the problems that
states face in delivering quality education to all students
(Bell, 1991). Those who support the idea of distance
delivered degree programs argue that there several impor-
tant reasons for a university to make the effort to change.
Distance education allows universities to reach a broader
audience and provides educational opportunities to those
who might otherwise not have them. Utilizing distance
technologies enhances an institution’s reputation by
establishing them as a leader in the new educational
frontier. Distance education is the future and those who do
not keep up will be left behind. Others say technology-

based education prepares students to function in the
information age. There are even some who argue that
distance education will prove cheaper and more efficient
than classroom-based instruction in the long term.

Competition is a strong factor driving the move towards
distance education. Distance education requires that
universities revise their definition of competitor and of
potential student. New technologies allow institutions to
compete across the world. A school in Idaho can offer
degrees to learners in Texas, New York, and Thailand
without requiring the student to leave home. Colleges and
universities that overlook the potential of new technology
for development of distance-learning programs may find
themselves losing students and revenue to other institutions
and corporate competitors (Martin & Samels, 1995).
Universities have a distinct advantage over commercial
educational providers in that they often have a store of
unique expertise which they can offer to a prospective
student. But if universities don’t make that expertise
available and convenient to the students, they may choose
to turn elsewhere (Stafford, 1996). Competition also drives
universities to stay at the forefront of educational practices.
Being known as a “technologically advanced school” may
give a university the edge it needs to attract the best
students and faculty (Lublin, 1996).

Many educational planners now believe that the
demographics of the university student population is
changing in such a way that traditional classroom-based
instruction will no longer be able to serve them (OSSHE,
1996). But technology-based instruction allows for the
displacement of instruction in time as well as distance. This
allows students who are unable to attend classes when they
are normally offered access to instruction at a convenient
time. As this need becomes greater so will the need for
degree programs that accommodate such students. Institu-
tions which do not take seriously the changing nature of
their constituents risk loosing them.

It is not only university demographics which are
changing. The world outside the university has entered the
Information Age and if universities are to prepare their
students to function in this new world they need to adopt
new methods and technologies. Policy makers are begin-
ning to recognize that the strength and well-being of both
their states and the nation depend heavily on a post-
secondary education system that is visibly aligned with the
needs of a transforming economy and society. At the same
time, the states’ capacity to respond to these challenges is
severely constrained by limited resources and the inflexibil-
ity and high costs of traditional educational practices and
by outdated institutional and public policies (Westem
Govemors, 1996). Studies have confirmed that distance
education appears to be effective and has been well-
received by teachers and students (Bell, 1991). It is even
argued that distance education may be less expensive that
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traditional instruction (Sopova, 1996). If distance education
is cheaper, of equivalent quality, and better prepares
students for the future, universities should adopt it and
change with the times.

Personal Perspectives

I noticed two things in particular about the arguments |
read and heard. Many of the arguments were couched in
the vocabulary of business rather than academia (Denning,
1995; Twigg, 1995, Lublin, 1996), and there was very little
written about people’s fears and doubts about distance
education.

I believe that distance education has become the
rallying cry for many of the supporters of a business model
of higher education. The idea is that universities are
providers of a scarce commodity - instruction (Denning,
1995). Students are the consumers. The production and
delivery methods may vary but each educational institution
is trying to sell its product. Technology simply increases
the number of customers you can reach. I think one reason
for the link between business and distance education is that
information technology is so prevalent in business and
when people with a business perspective look at academia
they see technology as a way to improve it. There are
dangers in this. If higher education is different from
business, applying the same philosophies may be inappro-
priate. On the other hand, technology is not exclusive to the
business milieu. Distance education has a growing instruc-
tional research base. And it can help universities reach
qualified learners who for whatever reason are not able to
attend classes on campus. This helps schools fulfill their
goal of providing the best education to the all qualified
students.

The majority of the literature dealing with the issue of
distance education policy in higher education seems to fall
on the side of the supporters. Even the opponents have a
tendency to urge caution rather than prohibition of distance
degree offerings. One reason for this may be that distance
education is a popular bandwagon and those with doubt or
reservations voice them cautiously lest they be branded
reactionary. Despite the fact that it is seldom stated openly,
there is resistance. You can seg it in the discussions of the
University of Texas’ distance education task force (Yudoff,
1996) and in MIT’s Council on Educational Technology
(MIT, 1996).

Conclusions

Any paradigm shift is accompanied by a period of
resistance and instability. I do believe that the propagation
of distance education degree programs is inevitable. I think
there is a need for them. As the needs of learners change,
the methods and policies of the universities have to change
as well. But I don’t think we have to change just because
we can. | think that universities need to proceed with care
and deliberation. The risk of producing bad instruction is

BEST COPY AVAILABLE:

high with a new medium. If great effort to ensure quality is
not taken then the fears of the opponents may well come
true.
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DesiGNING AN INTERNSHIP TO GO THE DISTANCE

Ruth Gannon Cook
University of Houston

Mary Ann Blind
University of Houston

What began as an opportunity for a doctoral student in instructional technology to apprentice in the distance
education department, turned into a vision of a departmental internship that could be generalized to other
university departments. This student went on to develop a clear focus for a model of a distance education internship
program. This program can introduce doctoral students to the various components of distance education and give them
hands-on experience in the University of Houston’s Division of Distance and Continuing Education. The model evolved to
include possibilities that could bridge departmental gaps and involve students seeking exposure to distance education from

other academic disciplines.

The decision to approach the distance education
director came about because of the need for more under-
standing of how distance education works. While instruc-
tion delivered through distance education is a key compo-
nent of instructional technology, there is little exposure to
it in the instructional technology curriculum. Therefore, it
could benefit instructional technology majors to have some
familiarity with tele-transmitted and online classes. The
director agreed to accept an intem into the department for
a semester or two to see if it was mutually beneficial for
both the student and the distance education department. If
it worked out, the director could consider developing a plan
to let more instructional technology majors become interns
in the program.

From these informal proceedings, the project began.
The project objective was to have the intern observe the
program, then turn in a paper describing what distance
education was at the University of Houston and what it
could be in five years. The understanding was that the
intern would observe, assist when possible, and do so
without disrupting the employee’s routines and/or dead-
lines. The intern’s ideal scenario would be to learn about
each employee’s duties while working for that employee.

The first several weeks of the internship consisted of
creating sign-up sheets for employees to utilize the intern
resource, working out schedules for shadowing distance
education employees, while accommodating a personal
class schedule. As the weeks passed, it became more clear
that because of the exigencies of this fast-paced program
where each employee rushed to meet unique deadlines,
there needed to be some kind of framework for intern
activities.

As the first distance education intern, I was discovering
that important aspects of the distance education program
could easily be overlooked. It was hard to know what I was
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missing because each employee’s job was so different. So,
I decided that conducting a type of “action research”
might provide a key to leaming more about the big picture
of the distance education program (Moore & Kearslely,
1996; Willis, S., 1995; Kinnaman, 1993). Action research
is a term for “on-the-spot” observation, usually by teacher/
researchers, through disciplined inquiry (Willis, S. 1995).
Usually the teacher/researcher is not on the outside, but
rather part of the process being observed. In this case, 1
was not a staff member, but was allowed full run of the
division and included in all divisional undertakings. In
action research, as the name implies, ultimately some type
of action is recommended. It is based on the teacher/
researcher’s observations and examinations and may
include additional relevant data. Since my action research
was informal, it did not include the normal procedural
data collection and analysis, instead leaving that portion of
the research for future studies. I also realized decided that,
due to the small numbers of interns accepted into the
internship, it would prove difficult to conduct any formal
quantitative- type studies.

This action research might also provide the foundation
for the creation of a potential distance education internship
program. “Research is the cornerstone of decision-making,
but theory is the foundation” (Kinnaman, 1993). I decided
the theoretical foundation of this fledgling program should
be constructivist, primarily because of the nature of the
qualitative research that was giving it shape (Willis,
1995). A constructivist theoretical base for the framework
would provide the flexibility to design, observe, and reflect
on my findings, then redesign a core program that could
develop and evolve as new needs arose (Jonassen, 1994).

My plan was to observe the overall operation of the
distance education by attending general departmental
meetings, working under as many employees as possible,
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and by “hanging out” in the hallways asking questions
about distance education. In the course of the remaining
weeks in the semester, | was able to work under eight staff
members, attended a number of departmental meetings,
and managed to stop employees along the way to ask
endless questions. I journalled overall observations at the
end of each employee assignment and summarized each
assignment’s experiences.

However, I felt that I needed to construct a framework
of these experiences. Since I am a curriculum and instruc-
tion major, I decided to design a boilerplate of what 1
thought should be covered in an internship. I then shared it
with the distance education instructional technologist, my
course instructor, and the distance education director to be
sure I wasn’t leaving anything out. This boilerplate quickly
evolved from a theoretical framework of what might be
included in a single semester internship activity to a
potential distance education internship program. If the
program design were flexible enough, it could provide vital
hands-on experience for instructional technology students.

Such an internship program might also provide a
solution to another emerging dilemma — how to help
students in other academic disciplines acquire distance
education experience. Many large universities do not have
crossover relationships to permit students to take courses
outside their departments. Often the communications,
technology, business, and education departments may all
have forms of distance education, but those forms may not
parallel each other. For example, an online class in a
business department may not be the same as a televised
class in a communications department. A distance educa-
tion class in the education department may not utilize some
of the components of the Distance Education Division. The
internship would give students in other departments the
opportunity to literally see what they may be missing.
Crossing into other academic disciplines provides an
experience that transcends both academic and spatial
boundaries.

This internship could be given some structure and serve
as a benchmark for other interns, both in instructional
technology and other academic disciplines.

A Distance Education Boilerplate

A distance education boilerplate could include the
following components: a history of distance education,
exposure to the various technologies used in distance
education, ongoing system designs to accommodate new
technological trends, management and administration of
the program, and ongoing evaluation of the distance
education internship. The distance education instructional
technologist concurred with the initial boilerplate, but, after
reviewing the boilerplate components, suggested we omit
the detailed history of distance education. Instead, a brief
explanation and history would suffice since there should

already be some awareness of distance education by most
instructional technology doctoral students. We would also
briefly define distance education at the University of
Houston and move on to address the remaining compo-
nents of the boilerplate, namely the media and technologi-
cal segments; the ongoing system design; and the evalua-
tive role of distance education internships.

Distance Education Defined

The first component of the proposed distance education
internship boilerplate is to define distance education at the
University of Houston. The definition of distance education
according to the Texas Higher Education Coordinating
Board, and which has been adopted by the University of
Houston, is “the delivery of courses at sites away from the
main campus in either face-to-face (f2f) or instructional
telecommunication formats” (University of Houston,
Division of Distance and Continuing Education, 1996).
Distance education at the University of Houston had its
beginnings almost twenty years ago and has evolved into a
division that offers both credit and non credit classes,
undergraduate and graduate courses, and provides an array
of delivery vehicles. There are live and taped cable-
televised classes, live microwave local classes, and tape-
purchase classes. The University of Houston initiated “tape
purchase” classes in 1995 to meet the needs of students
who could not, for various reasons, access and/or tape their
classes. Computer online classes are also now being
offered.

Distance Education Media and Technology

The second component of the distance education
boilerplate would include media and technology. Since this
might be the only opportunity for instructional technology
students to get hands on experience, each segment of the
technology should be noted. It might not be possible to
actually go to the remote sites where the classes were
transmitted, especially in the case where classes were
transmitted via other school system’s cable networks, but it
would be possible to see how those classes were conceived,
produced, and transmitted. The key types of media and
technology are separated from each other because more and
more of the classes are going away from televised media
and toward online computer classes. But both methods of
transmission are vital, and, while it seemed likely that a
“marriage” of the two technologies would be inevitable, at
least for now, they remained separate.

The first segment of media, consists of televised classes,
microwave classes, and tape-purchase classes. In the
instance of the televised and microwave classes the classes
could be either live or prerecorded. Most credit classes were
recorded and periodically recycled several semesters later.

What makes the University of Houston’s distance
education program unusual is that it does not purchase
prerecorded tapes from outside sources. Rather, it produces
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all of its own tapes for various courses. That’s what makes
it well-suited for internships. Students not only get an idea
of how distance education functions, but also can actually
participate in the entire process, from the creation of the
course to the airing of that course. Under the most optimal
of circumstances, instructional technology students might
have the opportunity to spend several semesters in the
department working on one particular project, like a new
course being introduced into the distance education
repertoire.

Telecommunications is another technology segment of
the internship which includes all aspects of satellite,
microwave, and cable transmissions. Learning about these
technicalities could be critical for a student who might need
to build a start-up program in the future. Without exposure
to the various types of telecommunications available, very
costly mistakes could be made in the selection of the right
program.

Another segment of this component could include some
participation by interns in the preparation of on-line
classes, multi-media classes, and emerging technologies.
At present, the University of Houston might elect to “farm
out” development of on-line classes to the respective
departments delivering those classes. But the collaborative
efforts are already underway in several departments, like
Engineering and Education.

Administration of Distance Education

The third component of the distance education
boilerplate would look at the administrative aspects of
distance education. What might surprise most students is
the scope of administration required to run this division.
The director must not only prepare the courses for trans-
mission and set those courses up in the appropriate
telecommunications context, but must also make sure
people, somehow, seek out those classes. .And that takes
marketing. As recently as several years ago, students had
little awareness that they could take televised college
classes. Now entire degree plans are available to them in
certain academic disciplines. The public has to be made
aware of these offerings, and in a way, helped to under-
stand what it means to them in their own daily lives. So
that means developing brochures, fliers, television promo-
tions, radio promotions, and delivering public relations
efforts at junior colleges and trade shows, and even internal
efforts to enlist other departments’ awareness and partici-
pation in distance education. Plus, there are the ongoing
accounting and administrative duties and responsibilities
and the daily overseeing of operational telecommunications
and technological functions. In addition, these duties must
always consider the ongoing importance of grant writing to
make sure the distance education division has enough
money to continue its operations. All the daily administra-
tive requirements seem to never end. The entire web of

administration extends through all of these crucial func-
tions and the intern will begin to get the big picture of what
keeps a distance education program operational. In fact,
even if the intern simply introduces one distance education
course into his/her new job, chances are good that at least
some of the administrative duties outlined above would still
apply.

In a large university, like University of Houston, the
director’s job is Herculean. A skeleton staff works dili-
gently to make sure everything runs smoothly. Funding is
an ongoing challenge, so everything, including employees,
must stretch to the maximum to get the job done. The hope
would be that, while the first few interns might not be fully
utilized until the department staff understood what extra
pairs of hands means to them, the department would
welcome the additional support. Ultimately, there could be
interns assigned to each staff member for a period of time.
This would give the intemn a greater understanding of the
staff member’s administrative role, and it would provide
that staff member with much needed, albeit brief, assis-
tance.

A flexible internship program design would permit the
intern to participate in the various arenas of distance
education while performing a practical function for the
distance education division. Then each intemn could
gravitate to the area of most career interest after the basic
requirements were met. The success of the first interns
could then precipitate a group of “master” intems who
could, in turn, mentor and facilitate incoming interns and
make sure the interns met certain prescribed performance
standards for the distance education division. The interns
would have opportunities to view, first hand, decisions
made and implemented in the distance education division.
This would help interns to integrate their academic theory
with practical application. The participate process would
bring home to them the relevance of their coursework while
preparing them for real world experiences. At the end of
their internships they could either move on to their
respective fields or remain a little longer as master intemns.
Either way, they would have garnered a richer experience
of distance education than before they entered the intern-
ship. They would emerge from the intemnship knowing
that, while their experience may not have been as pro-
tracted as those interns in schools with huge media and
distance education departments, they have, nonetheless,
reccived a comprehensive experience of distance education.

Evaluation of the Internship

Last, the final component of the distance education
boilerplate would include evaluation of the role of distance
education internships. While my action research could not
tell me the future, it provides me observations of the
present. What I discovered in my internship could play a
role in helping instructional technology and other inter-
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ested students to lean more about the functions of distance
education. Hopefully, interns would become an ongoing
part of the Distance Education Division. The results were
still out on how effective the internships would be for both
the interns and the division, but feedback from many of the
employees in the program rated it favorably. So evaluation
will be ongoing. There will be more interns, perhaps just
one or two in this initial phase, but, hopefully, there will be
more in the future. The idea of the master or senior intern
also has merit and should be considered since it would
provide the interns with a mentor and the division with
someone already familiar with the operations.

The truth of Heisenberg’s Principle of Uncertainty
sustains, that what is observed is changed by that observa-
tion. It seems appropriate in this case. Internships can be
dynamic, and this internship certainly proved to be that,
and more. Observation and participation prepared the way
for the shift to a new level of student awareness, but also
demonstrated a need for more of these types of internships.
The “observed” distance education division was not
dramatically changed by the internship process, but did
remain open to the acceptance of new interns. That’s a
start.

Discussion

A hundred years ago a student carrying his books
across the frontier and sending his papers back to his
teacher would have been called a distance learner. Today a
distance learner has a variety of ways to receive and
transmit courseware. The bottom line is that distance
education is a hot topic, and eventually almost every
department in every university will either have, or recog-
nize the need to have, some type of distance education. But
five years from now distance education may look very
different than it does today. What will remain current will
be the need to expose more advanced graduate students to
distance education (Loyola , 1994). The need is crucial for
instructional technology students, but could also become
compelling for administration majors, or majors from a
broad spectrum of academic fields. Distance education
internships can be a rich resource to both the students and
the UH distance education division and can provide
knowledgeable graduates that “go the distance” to the
academic frontiers of educational technology.
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TeACHER EDUCATION THROUGH DISTANCE LEARNING:
Cosr EFFECTIVENESS AND QuUALITY ANALYSIS

Melanie N. Hill
State University of West Georgia

Distance learning is a technology that has been utilized by the College of Education at The State University of West
Georgia for less than two years, yet it has reached more than 500 teachers at remote locations. The university
receives inquiries daily from teachers throughout the state who would like for a site near them to receive education courses
so that they may achieve certification or a higher degree. In spite of this demonstrated need and apparent success of teacher
education through distance learning, concerns continue regarding quality and cost-effectiveness. There are significant costs
associated with distance learning and although increased enrollments often offset these costs, the problem becomes one of
quality. One common perception is that increased class sizes resulting from distance learning will result in greater benefits
through increased revenues. However, quality may be reduced when small group discussion and teacher-student interaction

become more difficult to achieve.

The purpose of this research was to analyze the true
cost-benefit of distance learning in the College of Educa-
tion, and to determine how to enable quality in distance
learning without financial strain. Specifically, the research
addressed the following:

* Is distance leaming through GSAMS (Georgia State-
wide Academic and Medical System) as good in terms
of quality as traditional learning? '

*  Are the benefits of educating teachers through distance
learning worth the costs?

Methodology

This research project was undertaken over a period of
six months, beginning in March 1996. Project personnel
consisted of the distance learning coordinator and student
assistants employed as distance leaming classroom
facilitators. The student assistants administered surveys to
all education faculty who have utilized distance learning
and also to all education students enrolled in distance
learning classes. The surveys measured attitudes towards
distance learning, perceived class quality, student demo-
graphic information, and enroliment information. Of 198
possible student respondents, responses were received from
129 (65 percent). Twenty-one surveys were received from
faculty (out of a possible 25), representing an 84 percent
response rate.

Background

West Georgia’s distance learning program is part of the
Georgia Statewide Academic and Medical System
(GSAMS). This is a two-way “live” video teleconferencing
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system which allows teachers and students to interact
immediately, utilizing audio and video. GSAMS is the
largest distance learning and healthcare network in the
world. It has more than 370 sites in Georgia, including K-
12 schools, colleges, universities, hospitals, prisons, and
Zoo Atlanta. GSAMS has been in operation since 1993,
and the State University of West Georgia began its involve-
ment in January, 1995.

The primary goal of distance learning at the State
University of West Georgia is to provide access to students
who cannot take advantage of traditional instruction, and
for whom convenience is a critical factor in achieving a

degree.
Findings

Quality Issues

Through my research and discussions, it became
apparent that a major issue in distance learning is whether
or not the quality of a course taught via distance learning is
as good as one taught in the traditional manner. Five
specific issues regarding quality emerged.

1. Satisfaction: Do students perceive the distance
learning experience as positive, and what factors affect
distance learning satisfaction? Teachers who take
courses via GSAMS from West Georgia’s College of
Education generally have a positive experience and say
they would take another course through distance learning.
- 87 percent reported that their attitude toward distance

learning was positive at the end of the term.
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- 89 percent said they would take another course by
distance learning.

- 89 percent said they were glad that they took the
distance learning course.

The study also measured the correlation between
student satisfaction and satisfaction with the instructor, age
of the student, distance of the student from the home site,
the number of total sites, and the total number of students
enrolled in a course.

Satisfaction with distance learning appears to be highly
correlated with satisfaction with the instructor. Students
who were less satisfied with their instructor also tended to
have a less positive attitude towards distance learning,

The farther away the student was from main campus,
the more positive his or her attitude was toward distance
learning. Using a Likert scale with ‘1’ being the highest,
students at the Carrollton site reported the least positive
attitude (2.492), while students at locations at least two
hours away reported the most positive attitudes (1.523).

Older students were generally more likely to report
satisfaction with distance learning courses than were their
younger counterparts. 86.6 percent of students over the age
of 25 said they were glad they took the distance learning
course, compared to 45.7 percent of those under the age of
25. However, older students were generally at sites away
from campus. Therefore, the correlation may be due to
distance rather than maturity.

Neither the number of sites nor the number of students
in a course appeared to have an impact on student satisfac-
tion. Even though it was anticipated that students would be
more satisfied with smaller, more intimate classes, some
larger classes received higher satisfaction ratings than did
some of the smaller courses. (See Table 1)

2. Does student and faculty acceptance of distance
learning increase with continued usage and exposure?
Although both faculty and students are often apprehensive
about distance learning at the beginning of a term, much of
these fears appear to be relieved somewhat once they
become in involved in distance learning. Ninety percent of
faculty who have taught a distance learning course at The
State University of West Georgia say they would use the
delivery system again to teach. Among the reasons faculty
cite for wanting to use the system again are: the ability to
reach students who cannot commute to the main campus,
the ability to utilize technologies not available in the
traditional classroom, reduction of travel, and the need to
keep up with emerging technologies.

Our survey results also show that student satisfaction
increases with usage. Eighty-one percent of distance
learning students enrolled in the College of Education
reported a positive attitude toward distance learning at the
beginning of the term, while 87 percent reported a positive
attitude at the end of the term. Also, students who had
previously taken a distance learning course reported a
higher level of satisfaction that did those who were taking
their first class via distance learning. (see Table 2)

Table 1.

Correlation between student satisfaction and class size (Spring Quarter 96)

Likert Scale (1 = strongly agree; 2 = agree; 3 = uncertain; 4= disagree; 5= strongly disagree)

Enroliment | am glad that | | believe | learned as much as | | would take another
n=() took this DL course would have in a regular course course by distance learning
42(32) 1.625 1.781 1.688

48 (41) 1.951 2.224 1.805

50 (30) 1.833 1.333 1.833

50 (30) 1.231 1.115 1.038

Table 2.

Correlation between student satisfaction and familiarity with distance learning

Likert Scale (1 = strongly agree; 2 = agree; 3 = uncertain; 4= disagree; 5= strongly disagree)

| am glad that | At the end of the term my | would take another

took this DL course attitude toward DL was positive course by distance learning
Distance Learning 1.951 2.224 1.805
First-Timers
Experienced Distance 1.625 1.781 1.688

Leamers

160
¥
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3. Do technological limitations present significant
drawbacks to achieving quality in the distance learning
classroom? While technological problems (failure to
achieve connection, audio problems, video loss, etc.) were
frequent (generally occurring in at least one-fourth of the
sessions), most problems were solved during test-time and
did not actually interrupt class time. Although there are
instances of system-wide failures and single site failures
causing an entire class period to be canceled, most College
of Education faculty had prepared for technological
problems by communicating back-up plans to each site on
the first day of class.

The greatest technological challenge observed was the
actual maximization of the technology. Many students
report feeling intimidated by the cameras, the monitors,
and having to use a microphone to speak. 35.6 percent
reported that they were “more reluctant to ask questions
and make comments” in their distance leaming class than
in a regular class.

4. Do logistical challenges present an undue burden
to faculty? In contrast to the convenience afforded to
students through distance learning, faculty find themselves
burdened with the details of transporting materials between
sites, scheduling courses, and helping students register.
Formal and informal interviews with faculty suggest that
some faculty believe that the quality of their instruction
suffers because they must spend such a large amount of
time preparing mailings, faxing materials to other sites, e-
mailing students at remote sites, and assisting remote
students with registration and the procurement of books.
Some faculty have responded by adapting their courses in a
manner that requires less logistics, such as having fewer
written examinations and more class presentations or
graded discussions. Others have relied upon the support of
secretaries, the distance learning staff, or student assistants
to relieve some of the burden. Presently, however, logistics
still present a problem as there is no complete solution in
place.

S. Do current policies conflict with the goals of
distance learning? As the world’s largest distance
learning network continues to grow, concems continue
regarding established statewide policies regarding resi-
dence requirements, personnel matters, post-secondary
options, and cost sharing.

The formal Georgia Board of Regents policy required
that all graduate students take one half of their courses on
the main campus of the college or university from which
they eam a degree. For the majority of teachers who take
courses via distance learning, commuting 50-200 miles
each way is simply not an option. Although the policy has
yet to be formally changed, many Georgia colleges and
universities are attempting to address this issue in their
own creative ways (such as considering all remote sections

and the main campus section to be “one” classroom) until a
new state policy is released.

Another problem is that current policies, either state or
institution, do not formally address a reward structure for
faculty who teach distance learning courses. Because the
program depends upon the participation of excellent
teachers who will have to work harder to meet the demands
of distance learning, the long-range success of the distance
learning program is directly related to the ability to find a
reward system that pleases faculty without burdening the
institution.

Cost Issues

In order to address the question of whether of not the
benefits of teacher education through distance learning
outweigh the costs, a cost-benefit analysis was performed.
The benefit is determined by multiplying the number of
students who said they would not have taken the course if
they had to commute by the amount of tuition each of these
students paid. This is compared to the overhead costs of the
distance leamning program and additional costs such as
mailing, travel, remote site monitor fees, etc. Results for
Spring and Summer 1996 showed that the program
facilitated the needs of education students at the State
University of West Georgia in a cost-efficient manner.

Overhead costs for one year of distance learning are
currently $88,507 and include the salary and benefits of the
distance learning coordinator, student facilitator wages,
telecommunications charges, travel expenses, and supplies.
The cost per course is determined by dividing the annual
costs by four quarters, and then dividing by the number of
courses offered in a quarter. For some classes, additional
expenses are also included when fees must be paid to other
sites which charge for use of their facilities. During spring
quarter 1996, the cost per course was $2766, and during
summer 1996, the cost per course was $3166.

Program benefits were calculated by multiplying course
tuition by the number of students at remote sites by the
percentage who reported they would have commuted to the
main campus to take the course. Courses offered by the
College of Education generally went to sites at such a far
distance that a large percentage (70 - 90 percent) reported
that they would not have been able to commute to the main
campus. Based upon these calculations, tuition gained for
the four College of Education courses offered during spring
1996 ranged from $3234 to $8764. Thus the economic
benefits of these courses were greater than the costs.

During summer quarter, fewer classes were offered,
each with fewer students enrolled, and the tuition gained
per course ranged from $1309 to $2631, representing a
financial loss for the quarter. However, fall and winter
quarters are projected to reach enrollments similar to those
of spring quarter.
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It must be noted that the greatest benefits of the
distance leaming program, its far-reaching effects on
teachers receiving higher education, the children they teach
and the entire educational system, are simply not measur-
able. But in order to reach these potentials, the realities of
academic budgets and the concerns of university adminis-
trators facing financial constraints must be continually
addressed. At The State University of West Georgia, this
cost-benefit analysis is now performed quarterly and is used
in the process of selecting appropriate courses and sites for
distance leaming. As a result, the distance learning
program is better able to meet the needs of its end users
without placing a financial burden on the institution.

Melanie N. Hill is the Distance Learning Program
Coordinator at the State University of West Georgia,
Sanford Hall, Carrollton, Georgia 30118. E-mail:
mhill@westga.edu
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STUDENT PERCEPTIONS OF LEARNING BY COMPRESSED VIDEO

Marietta Daulton
Morehead State University

Cathy L. Barlow
Morehead State University

The rapid increase in the number of college courses delivered by distance learning technologies such as compressed
video, has seemingly occurred with little information from the students about their perceptions of the success and
acceptance of this mode of instruction. University administrators and faculty seem to have had the most input into the
selection and design of courses to be offered. In the early stages of development of distance learning courses, faculty may be
concerned with the technological aspects of delivery and less concerned with the impact of delivery on students and
students’ expectations from such courses. However, if student needs are to be met and the learning effective, student
perceptions of that delivery will be extremely important. Student input will be essential in determining the courses to be
delivered, the number of courses to be delivered, and the appropriate style of delivery of such courses.

As distance learning faculty who teach by compressed
video, we received training on the use of the equipment and
a few tips on how students could work with the technology.
However, as the teaching progressed we began to hear
comments from our students which indicated they were
extremely pleased or very uncomfortable taking a com-
pressed video course. As teacher educators we are also
concerned with the effectiveness of the teaching/leaming
environment, method of learning, and the impact on
learners.

A review of the current literature related to distance
leaning revealed a great number of articles related to
distance learning, but few articles related to student
perceptions of such learning, The articles related to student
perceptions of such learning were more frequently compari-
sons of distance learner achievement through test scores or
grades with students who received instruction in more
conventional environments. Hackman and Walker (1995)
found no significant differences in the perceptions of
students in distance learning classes and those in the
traditional face-to-face setting. These findings were similar
to the those of earlier studies by Whittington (1987) and
McCleary and Eagan (1989) which focused on academic
performance of students in distance learning and tradi-
tional classrooms. While the academic outcomes warrant
the continued use of interactive television as an acceptable
mode of instruction, the concept of what students’ percep-
tions of effective instruction via compressed video are not
addressed.

Methods and Procedures

To obtain information regarding student perceptions of
distance learning three separate strategies were developed:
(1) oral interview, (2) video tape, and (3) questionnaire.

Questions used in both the oral interview and questionnaire
encompassed areas of projection and reception, dialogue,
clarity, voice, materials, comfort level, and satisfaction.

The questions were developed and field tested. The
field testing was conducted with evaluation of the instru-
ments by three graduate students and three professors.
Questions were adjusted using the review team input and
then resubmitted to the review panel for clarity and
exactness. Final adjustments were made and a final product
was printed. The questions were asked orally to a random
sampling of twenty students from two graduate classes in
two different graduate education departments offering
distance learning courses. The questionnaire was distrib-
uted to two different graduate education classes. It should
be noted that the data was collected over a two year period.
The oral interviews were conducted with students the first
year distance learning was offered. The questionnaire was
given to students in the same courses taught by the same
professors the second year of the distance education
program. Each session was taped to determine interactivity.
In addition, some of the interviews were taped to enable a
“live capture” of comments during the oral interview. The
tapes were reviewed and a narrative included in the result
section. The data collection is still in progress, and results
will be available in final form spring 1997.

Summary

Initial review of our data revealed that student percep-
tions of distance learning by compressed video are varied.
Students have many reasons for taking courses by com-
pressed video and have different expectations for the
content and delivery of the courses. Students who had
participated in other media delivery courses, which were
not interactive in nature, expressed their surprise and
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delight in the interactive levels of compressed video. Most
students were positive about the compressed video learning
experience and said that they would repeat the experience.
However, comments such as “I would not take another
compressed video course” and “television is still television”
warrant a closer look at the impact of compressed video
learning experiences and the expectations of these students.
Perhaps there are identifiable expectations that certain
students have which could help determine student satisfac-
tion with this mode of instruction. As teachers we need to
be more than familiar with interactive video instruction to
meet the needs of our students. We need to know more
about our students’ expectations and perceptions of
learning and how to provide the connections to make this
experience positive and effective.
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StubenT PERCEPTIONS OF CouRsES TAUGHT
Usine Two-WAY INTERACTIVE TELEVISION

J. D.Thomerson
Valdosta State University

Providing higher education to nontraditional students has become a point of interest for many colleges and universi
ties (McMeen, 1984). In many rural areas, the only way to receive some type of post-secondary education is for
learners to enroll in a specialized program or curriculum at an institution a considerable distance from home. Evening and
weekend courses are also used, but this is often impractical for many teachers and students due to travel and expense
involved (Beare, 1989). Delivery of instruction to learners at distant sites using teleconferencing equipment that permits
two-way audio and visual interaction has been used recently to resolve many problems associated with geographic distance
and isolation. Distance education can make virtually any subject available to an individual learner in the most solitary of
geographic locations; to the elderly, unable to travel, to the house-bound parent of young children, to the poor, unable to
relocate, to special needs populations, to the highly mobile service persons and other workers, and to all those who prefer to
control the timing, location and pace of their study (Moore, 1989).

Basically, a two-way interactive television system
provides an opportunity for an instructor at a “home site” to
teach students geographically located at “remote sites.”
Students in each remote site can see, hear, and communi-
cate live with the home site and other remote sites. This is
accomplished by modifying the classroom to accommodate
specially equipped cameras, microphones, and television
monitors. The signal between home and remote sites are
relayed via microwave, coaxial cable, telephone lines, or
fiber optics (Kitchen, 1988).

Effectiveness of Prior Distance Education
Efforts

At the post-secondary level, a number of studies have
been conducted comparing the educational effectiveness of
distance learning technologies (Barker & Platten, 1988;
Beare, 1989; Kabat & Friedel, 1990; Ritchie & Newby,
1989). Many of these studies have compared the achieve-
ment of remote-site distance learning students with
traditional classroom students. Almost without exception
these studies have shown that distance learning students
achieve as well as students taking courses via traditional
methods (Kendall & Oaks, 1992).

Most prior research on distance education has dealt
with technologies other than two-way audio and visual
interaction. However, study after study has showed that
comparable performance can be expected from students
regardless of the medium (Ritchie & Newby, 1989).
Anderson’s (1978) study indicated that students do learn by
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televised instruction, that they prefer two-way audio
interaction over videotaped instruction, and that students
prefer live instruction to either kind of televised instruction.

The Need for Two-Way Interactive
Television

Despite present and past research to support the efficacy
of earlier modes of distance learning, it is well known that
this approach is generally held with low regard (Barker &
Platten, 1988). The major problem with earlier methods of
distance education was a lack of student/teacher interac-
tion. “Educators have repeatedly stressed the importance of
instructional interaction within the learning process”
(Ritchie & Newby, 1989, p. 36). The use of two-way
interactive television in distance education fosters live,
teacher-to-student and student-to-student interactivity and
enables distance education to assume its rightful and
respected role in the educational process (Barker & Platten,
1988).

Distance Learning at Valdosta State
University

In an effort to provide access to educational programs
and services that are responsive to personal and community
needs, Valdosta State University in Valdosta, Georgia has
initiated a new program of offering courses via live two-
way interactive television. Previous research regarding this
new type of distance learning has shown that no significant
differences were found when comparing academic perfor-
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mance of remote- and host-site groups (Kabat & Friedel,
1990). Indeed, this new technology seems to be the next
best thing to being there. However, the student is not
“there,” and this still creates concemns. Kabat & Friedel
(1990) contended that for some students, learning via
technology is awkward and is not conducive to their
learning style. Not all students feel comfortable leaming
from a 'distant’ teacher, and many students feel cheated
that they do not get to know classmates at other class sites.

Initial findings based on student evaluations of courses
taken in the College of Education at Valdosta State
University reveal several advantages and disadvantages of
the distance learning system. Remote-site students have
commented that distance learning courses saves driving
time, makes it easier to take classes, improves the chance of
getting a full-time faculty instructor instead of an adjunct
instructor, saves money on baby-sitting, and gives peace of
mind to be closer to home in case of emergencies. However,
problems such as the lack of personal contact with profes-
sors and other students, the difficulty in getting assign-
ments to campus, a hesitancy to ask questions, equipment
problems, and distractions have also been noted.

The Purpose, Methods, and Findings of
the Study

The purpose of this study was to compare the percep-
tions of remote-site distance learning students, host-site
distance learning students, and traditional classroom
students toward the affective experiences they encounter
while taking courses from the College of Education at
Valdosta State University. A review of literature revealed
that cognitive outcomes are virtually the same between
distance education students and traditional classroom
students. However, these same studies mentioned that
affective aspects such as student/teacher interaction, overall
course enjoyment/satisfaction, course structure, and the
physical learning environment were often lower for
distance education students than traditional classroom
students. This study focused on these affective experiences
encountered by distance learning students.

The study used a causal-comparative design, and
utilized a survey instrument to collect necessary data. The
survey instrument contained 21 Likert-scale statements
grouped into four clusters (student/teacher interaction,
overall course enjoyment/satisfaction, course structure, and
the physical learning environment), as well as demographic
information and three open-ended questions. The instru-
ment was mailed to an equal allocation sample of 165
remote-site students, 165 host-site students, and 165
traditional classroom students. Data analysis was conducted
on a total of 346 returned surveys.

Means and standard deviations were calculated for each
cluster area to describe the perceptions of the three groups.
An analysis of covariance, using age as the covariate, was

conducted to determine if significant differences existed
among the three groups. If a significant difference was
found for a particular cluster area, pairwise post hoc t-tests
were conducted on that cluster to determine which specific
groups contained the significant difference.

Results of the study indicated that there were no
statistically significant differences between the three groups
in regard to student/teacher interaction or course structure.
Significant differences were found between the three
groups when comparing the physical leaming environ-
ment. Students in the remote- and host-site distance
learning groups responded significantly lower to questions
dealing with the physical leaming environment than
students in the traditional classroom group. Students in the
host-site group also responded significantly lower to
questions dealing with overall course enjoyment/satisfac-
tion than students in the traditional classroom group.

Discussion

The findings of this study indicate that although the
distance education groups had generally positive course
experiences, they did encounter problems not found in a
traditional classroom course. Equipment downtime was the
biggest problem. Students at both the remote- and host-sites
reported becoming frustrated due to lost class time spent
making adjustments in the equipment to bring all sites on
line properly. Audio problems and distractions caused by
the various distance education equipment were also noted
as problems. Host-site students were less understanding of
these problems. Many host-site students did not feel they
should have to endure these problems seeing no advantages
for themselves. Remote-site students were much more
understanding stating that they reduced driving time and
other advantages more than made up for the few distrac-
tions caused by the equipment.

Distance education programs have been shown to be
effective in meeting the educational needs of rural and non-
traditional students geographically separated from a college
or university (Barker & Platten, 1988; Beare, 1989; Kabat
& Friedel, 1990; Ritchie & Newby, 1989). However, the
majority of past distance education research has based
“effectiveness” entirely on cognitive achievement. This
study has indicated that the affective experiences encoun-
tered by distance learning students often differ from the
experiences encountered by traditional classroom students
and should be considered when evaluating a distance
education program. '
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ComeINING DisTANCE LEARNING & PrOBLEM BASED LEARNING
~ witH MutrimepiA APPROACH

Elizabeth Mackenzie
University of Delaware

Karen Bauer
University of Delaware

Sherry Kitto
University of Delaware

Lesa Griffiths
University of Delaware

John Pesek, Jr.
University of Delaware

By definition, distance learning substitutes communications technologies for personal contact between instructor and
students. Problem-based leamning (PBL) typically requires intensive instructor contact with students and may be
difficult to implement in a distance learning context. However, our course demonstrates that multimedia technologies and
extensive use of the World Wide Web can make PBL feasible for both traditional and distance students. We use a combina-
tion of videotaped lectures, e-mail, and a comprehensive web site to involve geographically dispersed students in group

projects. Since the biotechnology issues we address are often controversial and commonly misunderstood by the American

public, our course has a broad potential audience. Consequently, we have developed techniques for providing geographi-

cally remote students with on-line PBL experiences which are equivalent to those we provide to on-campus students.

Our interdisciplinary course, Biotechnology: Science
and Socio-Economic Issues, has been taught in the College
of Agricultural Sciences for eight years. During that time,
we have adopted and refined PBL strategies which encour-
age students to focus on specific topics covered in the
course. This unique course brings expert guest lecturers
covering topics such as:

The history of genetic engineering

Plant and animal tissue culture

Food biotechnology

Plant and animal applications of biotechnology

Consumer acceptance of food products produced

through biotechnology

Biotechnology and the media

Ethics

This wealth of expertise is not available in any other
course in the country. However, students can take the
course from virtually anywhere in the world, either through
the University of Delaware’s FOCUS/distance leamning
program or via satellite. Several of the lectures were made
available for live broadcast throughout the United States by
a grant from A*DEC, a consortium of universities that
promotes distance education.

Problem-based learning has proven to be a valuable tool
for integrating many perspectives on a given topic. Because
they don’t live near the university and may work full time,
students require more flexibility in their learning experi-
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ence. As a result, our goal is to provide the same rich
learning experience by providing lectures for viewing via
videotape or satellite downlink.

Our course demonstrates how network technologies can
facilitate PBL in the context of mixed local and distance
learning. Local and distance students learn how to collabo-
rate with each other over the Internet. The experience of
working in a group is even more valuable when combined
with the challenge of working with remote group members.
By publishing students’ case studies on a publicly acces-
sible web site, we are developing a public information
resource to promote better understanding of some widely
misunderstood biotechnology issues. Since we are a Land
Grant University, this effort is entirely consistent with the
broad public outreach mission of our institution.

Under a grant from the state’s Department of Agricul-
ture (FY 96 Cooperative State Research, Education, and
Extension Service Higher Education Program) we are
reaching distance students with a series of videotaped
lectures. The University Focus/Distance Learning Program
offers selected courses each semester. These courses are
taught in specially equipped video classrooms to traditional
students. Each lecture is videotaped in an unedited fashion.
Student-faculty interaction is maintained through special
telephone office hours in which faculty advise students and
answer students’ questions. Students may also schedule
appointments to meet with faculty in person or communi-
cate via email. The last unit of the course is a PBL exercise
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in which students in our local classroom are teamed with
distance students to analyze and solve a particular problem
related to biotechnology in agriculture.

The class web page is divided into public and private
areas. The public areas are open to anyone and provide
general information on the course and biotechnology as
well as links to other biotechnology sites. Private areas are
protected by passwords and are accessible only to registered
students. The private areas contain class lecture notes and
pages for each group’s case studies. Within each group’s
case study page are sections for posting and reading
messages.

Each instructor provides their lecture in a Microsoft
PowerPoint file. The file has been converted to HTML with
Microsoft’s conversion utility. The web form of the lecture
is identical to the lecture presented in class. On-line class
notes are a supplement to both traditional and distance
students.

Case Studies

Case studies present a biotechnology topic such as: the
acceptance of gene-altered plants, animal versus human
rights in a famine situation and the use of bovine
somatotrophin to enhance milk production in cows.
Throughout the case study, questions are presented.
Students discuss the case, their opinions and how they
would develop a research program to find answers to the
questions. Each group has a web page for posting notes and
messages. One member of the group takes notes during the
discussion. Remote students use the same message page to
submit their comments. These are often especially well
received by the group because they are fresh ideas not
influenced by the group discussion. The messages are not
live. That is, the submission of a message is not immedi-
ately available to other group members. We hope to include
this capability next year.

Presentations

After the groups have studied a case, they present their
findings to the rest of the class. While distance students
cannot currently participate in the actual presentation they
can provide materials for the presentation. We hope to
allow distance students to participate in presentations next
year by asking groups to present their work on a web page.
Students will be trained in basic hypertext markup lan-
guage (HTML). They will then work together to create a
public web page.

Problems

One of the major obstacles in teaching the course was
the classroom itself. The studio is designed for the video-
taping of lectures and is not at all suited for PBL group
work. For instance, network connections were located at
the front of the classroom away from student seating.
Students were unable to move their chairs to work together.

One solution would be to hold group work sessions in a
different classroom, but we wanted to include the group
discussions as well as lectures on videotape. Next year, the
class will be taught in a traditional classroom. Special
network connections will be added to allow groups to work
together on-line.

The technical skills of groups differed. Those groups
with a proficient computer user tended to make more
information available to their distance group members.
This magnified the variation of the experience of e distance
students. Distance students required more computer and
network expertise as they were required to connect to the
web site and use the message center without any direct
instruction. Of the four distance students taking the course
in the first year, two dropped because they did not have
ready access to the Internet. The other two had connections
at their work place and, after some initial difficulties, were
able to communicate with the other group members.

Passwords, implemented with Basic HTTP authentica-
tion, were used to protect class materials. For instance,
some materials provided as background for case studies
were copied from books or magazines. The material’s use
in the class is legal under the fair use act. But it is not legal
and certainly not appropriate to make this information
openly available on the web. Passwords were also used to
keep each group’s work separate. PBL experiences are
created by the exchange of information in the group. Two
groups studying the same case will take entirely different
paths to their solution. Different passwords were used for
each group and each case study. One drawback was that the
passwords often proved difficult for students to remember.

Solutions for the Future

We found it was necessary to purchase a faster web
server. A Sun Sparc Ultra I will replace the currently used
Sun Sparc IPX. The new system, scheduled to go on-line
Spring 1997, will speed up response time and provide more
capacity for web material. Next year we will introduce an
automated posting mechanism so messages, once submit-
ted, will be immediately available to the group. We are
experimenting with Common Gateway Interface (CGI) and
Perl scripts as well as Java applications for implementation.

We plan to improve case study presentation by includ-
ing links to other sources of information. Next year each
group project will be presented on the web. Traditional
students will work with distance students on an equal basis.
Final projects will be accessible on the public pages of the
class web site and will provide a forum for public education
in biotechnology. As an added bonus, students aware that
their work will be available on the web to the public will
have more incentive to produce quality presentations.

Other innovations such as live “chat room” session will
depend on the capabilities of the distance students. If the
distance students are available to participate during classs
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hours and have access to high speed network connection,
we may implement them. Otherwise, the current system
should be adequate.

Conclusions

Problem based learning and distance learning can be
combined. For the motivated student, the result is a rich
and valuable learning experience. I encourage you to visit
our web site at http://bluehen.ags.udel.edu/biotech
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SociaL Issues: DocToraL Stubents Stupving Via
INTERACTIVE DISTANCE EDUCATION

Ann M. Riedling
Spalding University

Oﬁen the turn of the century has psychologically sparked change. At the beginning of the twentieth century,
Europe and the Americas abruptly shifted to a more mobile, industrial-based society. Americans in the late 20th
century are in the midst of a revolution of similar magnitude. Grant (1994) stated that society is being transformed at a
rapid rate by new technologies, especially communications technologies, into a culture where one no longer has to be
present to be involved. Telecommunications inform, pervade, drive and increasingly shape our behaviors. Americans have
come to rely on these technologies to entertain themselves, to communicate with others, and to assist them with a variety of
tasks (Coldway, 1988). These changes are taking place rapidly not only in the business world but in the educational setting.
According to Blumhart and Cross (1996), in the year 1995, more students enrolled in distance education courses than
freshmen enrolling in all the colleges and universities in the United States.

Distance education has captured the attention of
campus administrators, faculty unions, statewide coordinat-
ing boards and regional accrediting agencies. Schrum
(1996) noted that, “Currently, much energy is being
expended on distance education in every state and province
in the United States and Canada, as well as in many other
countries in the world” (p. 30). Yet the impact of distance
education in the United States has been negligible when
compared to its broader acceptance in other parts of the
world. Given the demands for productivity improvements
in colleges and universities, technology could remain the
most powerful force for change in higher education well
into the future.

Problem

According to Willis (1993), what we do not know about
distance learning exceeds what we do know about it. To be
effective, distance education requires the integrated efforts
of several participants, principally the learners. Meeting the
needs of students is the cornerstone of distance education
and the test by which all efforts in this field should be
Jjudged (Willis, 1993). In a distance setting, the process of
student learning may be even more complex than conven-
tional education because of the perceived obstacles the
students encounter. Sayers (1996) discussed both social and
academic attitudes towards distance learning. He asserted
that one of the most important issues in distance education
was the way students reacted to learning in a class whose
members are separated by time and space. Attitudes
towards learning are an important factor in academic
success.
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Purpose of Study

The purpose of this research study was to discover and
explore from a student perspective the social issues that
restrict or encourage distance education, and to learn from
distance students themselves what coping mechanisms
were available or invented in the distance-learning
environment. The following questions were developed to
address these social issues: (1) Why do students choose the
distance education approach to learning? (2) What are the
perceived obstacles that distance education students
encounter? and (3) What are the perceived coping and
adapting processes that distance education students use?
This study addressed the observational and empirical gap
in the literature by focusing on the social issues of Ken-
tucky doctoral distance students as expressed from their
perspectives. In addition, the University of Kentucky (U. of
K.) distance doctoral program, the only one of its kind in
the United States, provided a special case, worthy of
investigation in itself. The data collected during this in-
depth exploratory study provided observation and inter-
view-based insights which were contrasted and compared
to the speculative literature.

Method

The questions proposed by this study are exploratory in
nature because there is essentially no prior research to
confirm. Exploratory studies tend not to be guided by
hypotheses, because at the outset the researcher does not
have sufficient understanding of the phenomena to form
conjectures about relationships between constructs.
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According to Eckstein (1975) theory-building studies are
designed to “find out.” This research was designed to
examine the social issues related to doctoral distance
education students. It was an observation-based examina-
tion of the social issues regarding distance education from
the students’ perspective. Focusing on student perceptions,
the intention was to recreate for the reader some of the
beliefs, practices, and behaviors of distance students.

The Milieu

The Department of Educational Administration began
offering courses toward its Ed.D. specialization at U. of K.
in the 1980s. In recent years, greater access to the program
was desired; as a response, U. of K began using interactive
distance education to remove the burden of travel for
instructors and students.

Admission procedures for the distance students are the
same as those for the on-campus students. Students are
admitted on a “rolling admission” basis; new students may
start any given semester. The average is four to five new
admissions across two distance sites each year. The
doctoral majors are required to take a minimum of 43 hours
credit. The approximate time for completing the
coursework is three years, including summer classes. The
distance sites are staffed by a director and a technical
coordinator. Support services are also provided such as
technology maintenance, student registration, program
planning and library support.

The Link

The Kentucky Telelinking Network (KTLN) was one of
the first major users of the Commonwealth of Kentucky’s
Information Highway. The goal of KTLN is to design,
install, and facilitate a fully integrated digital communica-
tions network supporting voice, video and data exchange.
The core technology of KTLN is highly compressed digital
video seen at approximately 30 frames per second.

The Participants

The participants were distance doctoral students
studying at U. of K. They were selected because as doctoral
students, they were among the most mature, and certainly
among the best-educated distance learners in the country.
The possible participants in this research consisted of ten
students studying in a cohort in Paducah, Kentucky, twelve
students studying in a cohort in Owensboro, Kentucky, and
thirteen students who had completed their coursework. The
participants in this study represented a variety of fields,
ranging from nursing and biology to sociology and
chiropractic. There were six final participants in this
research—five females and one male. Their ages ranged
from 31 to 48 years of age. The duration of time spent in
this program ranged from four to five years.

Design

The research for this exploratory study was conducted
using interviews, participant observations and documents.
In order to gain a holistic perspective, interviews were used
as the main tool. By interviewing, one is allowed to enter
into another person’s perspective (Patton, 1980). Because
this was an exploratory study, this research was not driven
by a predetermined agenda; patterns of information focused
and drove the data collection. The technique of open,
unstructured interviews was used; each participant was
encouraged to share perspectives on the phenomena.

The study formally began with letters inviting the
subjects to participate. Consent forms were mailed to all
students in the distance program. The students who chose
to participate responded by mail within approximately two
weeks. The seventeen participants who decided to take part
in the study began by participating in a screening inter-
view. All but one subject was initially interviewed by
telephone; the remaining participant was interviewed in
person. These screening interviews individually lasted an
average of two hours, and in many cases conveyed so much
information that the participants felt that they had commu-
nicated their messages and did not participate further. All
interviews and a group discussion (which provided another
level of data gathering and perspective on the research
problem) were audio tape-recorded to strengthen the
reliability of the data. All of the audio tapes were tran-
scribed and then destroyed. In the second round of inter-
views, six of the seventeen participants were asked to
participate in a subsequent interview, which took approxi-
mately two hours each. In round three, three participants
were interviewed in order to gain more in-depth, detailed
and pertinent information regarding the emerging,
unexpected social issues of these doctoral-distance educa-
tion students. The fourth round consisted of the group
interview of six participants which took place at one of the
participant’s homes. The fifth and final round was with two
participants who agreed to review the final results. These
results were mailed to the two participants and they
returned the findings with suggestions and comments.

Site visits were then made at two sites, Owensboro and
Paducah, Kentucky as well as the “host” site in Lexington,
Kentucky. Field notes were taken; neither audio nor video
tapes were allowed at the sites. Finally, to complete the
triangulation process, documents were gathered. Accord-
ing to Merriam (1990), “One of the greatest advantages in
using documentary material is its stability. Documentary
data are ‘objective’ sources of data when compared to other
forms”

(p. 108). The documents for this study included such
items as placement procedures, program planning forms,
job descriptions, and such.
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Data Analysis

Based on the transcripts of the interviews and site
visits, the first step of the analysis involved developing
broad, preliminary categorization of data. The second step
of the analysis process began the development of subcat-
egories of data within each primary category. Step three
involved preliminary understanding of the basic core
themes of the experience. These themes were used in step
four of the analysis process which included final identifica-
tion of the themes. Step five completed the analysis—a
composite representation of the essences of the experiences
of the whole group. The overall objective was to develop an
in-depth understanding of the structure of the experience;
to condense the data and concentrate on the essence of the
experience.

Findings of the Study

The participant interviews produced 61 hours of audio-
taped, open-ended questions with expansive answers.
When asked to give preliminary interviews, 48.5% of the
distant doctoral learner population responded. After their
unexpectedly generous and lengthy preliminary interviews,
one-third of those who responded were asked to provide
additional interviews. These final participants for this study
were six students in various stages in the program at U. of
K., currently studying or who had studied at two sites,
Owensboro and Paducah, Kentucky. In-depth interviews of
approximately one to two hours occurred. They were
conducted until clear findings emerged conceming his or
her experiences and perceptions of social issues surround-
ing the doctoral distance program. In addition, site visits
were made at the two distant sites and the host site.
Pertinent documents were gathered to complete the
triangulation process.

Profile of Distance Students

All participants had differing personalities, back-
grounds, and educational experiences. Yet common
characteristics were apparent. These students fit into the
non-traditional category. The average age of the students
was approximately 35 and most were married and had
children. Several of the students had received more than
one Master’s degree prior to beginning this program. Over
90% of the 35 students were female. These students held
“noteworthy™ positions in their communities. Few of the
students were pursuing this degree for a career advance-
ment or for financial reasons. In general, it was the
intrinsic benefits (pride, accomplishment) rather than the
extrinsic motivational factors (money, higher status) that
prompted them to seek an advanced doctoral degree.

Findings of Question One

Question one addressed the reasons students had chosen
the distance approach to learning. The response data
revealed three major reasons: availability, convenience, and

free tuition for those who were employed at a community
college. During the interviews, each participant revealed or
her personal situation, discussing how it impacted the
choice of the distance education approach to learning. In
addition, unexpected issues were voiced which related not
only to choice but to group dynamics and individual
circumstances as well. For instance, one student was
pursuing a doctorate in order to continue in a currently held
position. For most respondents, the choosing of a distance
program appeared to stemn from more than availability and
convenience. Social issues also appeared to contribute to
the decision once a student realized that further education
was feasible. Observations and responses both showed that
interaction with other students augmented the initial
decision.

Findings of Question Two
As a part of the interviews for this study, each of the six

final participants were asked to reflect on the obstacles they

had encountered as students in the doctoral distance

education program at of K. Approximately thirty obstacles

were mentioned. Many of them were similar. Broadly,

these obstacles can be divided into seven main categories:

* Problems caused by the lack of personal contact with
the distant professors

* Obstacles caused by the slow turn-around time of papers
and other materials

* The limited choice of classes provided each semester in
the distance program

* Problems caused by having multiple sites

* Obstacles involving quick access to resources, which
were needed for papers, presentations, etc.

* Problems conceming the proficiency of the professors at
teaching via distance and their attitudes

* Obstacles regarding the distance site support personnel

These obstacles, for the most part, were not seen as
critical, and each participant said they had, and appeared
to have, individual coping processes which overcame the
obstacles. No students remarked that any one of these
obstacles or problems would cause them to drop their
program of study via the mode of compressed video
distance delivery.

Findings of Question Three
The numerous different coping and adapting processes

were easily assigned to seven broad categories correspond-

ing to the previously addressed seven obstacles encoun-

tered:

* Coping processes due to the lack of personal contact
with the distance professors

* Coping strategies caused by slow turn-around time of
materials

* Coping processes due to the limited choice of classes in
the distance program
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» Coping used due to multiple sites in distance teaching

» Coping processes regarding access to resources and
materials (distance library)

» Coping with the variety of distance professors

» Coping with the differences in distance support
personnel.

It was noteworthy that all of the distance doctoral
students recognized the obstacles and had devised ad-
equate, and at times creative, coping and adapting pro-
cesses to overcome these obstacles. Overall, these distance
students appeared to display contentedness and pleasure
with the overall workings of the program.

Summary

The participants in this research study revealed a wide
variety of experiences concerning social issues involved
within the doctoral distance education program at the
University of Kentucky. The students’ perspectives on
choice, obstacles, and coping processes regarding distance
education were at times similar, yet may times they differed
considerably.

Students chose this mode of educational delivery for the
obvious reasons of availability and convenience; however,
social, psychological and gender issues were also found to
determine choice. It was discovered that no students felt
they had made an incorrect choice concerning distance
education once they developed an appropriate coping
strategy.

Realizing that obstacles and problems existed within
this distance program, the students devised creative and
appropriate coping processes to address them. These
students coped, in general, by using bonding with other
students, and by being self-confident, self-motivated, self-
disciplined, creative, and assertive. The interviews
revealed that none of these distance students would drop
the program due to any of these obstacles because they
either cope adequately, or the problems were not critical
enough to merit dropping the program. Observations
showed that the students enjoyed their classmates and
worked together to make this experience not only satisfy-
ing, but also enjoyable.

There were nonetheless serious issues revealed in this
study that resourceful students might not have handled as
adeptly. In addition, this research suggested major
departures from the current literature.

It appears that the effectiveness of faculty and student
contact time, whether in person or via telecommunications
will be judged by the level of meaningful interaction.
Eventually, “seat time” will become a less important
measure of instructional progress, as more emphasis is
placed on the possession of knowledge and skills. It is
feasible that the proliferation of interactive media tailored
to individual needs will help to push higher education

toward a new model for instructional delivery. Possibly
distance education and, indeed, distance higher education
will no longer be a novelty. While it is true that distance
education offers potential benefits, it is equally evident that
insightful and substantive work in a number of related
areas is required. Probably more than anything else, this
study revealed that distance education is complex, multifac-
eted, and has many unknown aspects. There is an urgent
need for further research.

References

Blumbhardt, J. & Cross, L. (1996). Making jumps into
cyberspace. Education at a Distance, 10, 13-23.

Coldway, D. (1988). Distance education as a discipline: A
conclusion. Journal of Distance Education IV (1), 47-52.

Eckstein, H. (1975). Case study and theory in political science.
In F.1. Greenstein and N. W. Polsby (Eds.), Strategies of
Inquiry. Reading, MA: Addison-Wesley.

Grant, C. (1994). Perspectives on educational technology. New
York: McGraw-Hill.

Merriam, S. (1990). Case study research in education: A
qualitative approach. San Francisco: Jossey-Bass.

Patton, M. (1980). Qualitative evaluation methods. Newburg
Park, CA: Sage.

Sayers, P. (1996). The technological emergence of distance
education. Ed Journal, 10, J-5.

Schrum. L. (1996). Teaching at a distance: Strategies for
successful planning and development. Learning and Leading
with Technology, 3, 30-33.

Willis, B. (1993). Edutrends 2010. New York: Starsong.

Ann M. Riedling is an Assistant Professor and Department
Chair of Educational Media Librarianship, Spalding
University, 851 South 4th Street, Louisville, KY 40203.
Voice (502) 585-7121, Fax (502) 585-7123

E-mail: amried0]@ulkyvm.louisville.edu

Distance Education — 97



TeACHING A HANDS-ON TecHNOLOGY CLaSS IN THE DISTANCE
EDUCATION ENVIRONMENT

Gary R. Tucker
Northern Arizona University

n the fall of 1994, the Center for Excellence at Northern Arizona University began an experimental program of

offering the complete course work required for elementary teacher certification via Interactive Instructional Television
(IITV) on NAUnet. One course, ECI 447: Technology in the Classroom, remained problematic for this initiative because it

was a hands-on computer competency course. NAU made an initial investment to create a “floating lab” of 20 laptop
computers. Once that effort was accomplished, the ECI 447 was scheduled to be taught over IITV, during the fall semester,
1996. The course objectives were accomplished by using Timbuktu Pro™ 3.0 , FlashNotes™, Netscape Chat™ 2.0, and

FreePPP™ 2 5v2 software.

The mission of the Center for Excellence in Education
(CEE) at Northern Arizona University (NAU) is to prepare
education professionals to create the schools of tomorrow.
The State of Arizona has given the charge to NAU to
address the pre-service teacher preparation needs of the
state, especially those areas not serviced by metropolitan
areas. To address these issues, NAU and the CEE have
implemented a strong distance education program. In the
fall of 1994, the CEE began an experimental program of
offering the complete course work required for elementary
teacher certification via Interactive Instructional Television
(IITV) on NAUnet. One course, ECI 447: Technology in
the Classroom, remained problematic for this initiative due
to its nature. The objectives of ECI 447 are:

* to leamn introductory level skills for using a computer as

a personal and teaching tool,

* to leamn introductory level skills necessary for integrat-
ing technology in the classroom,

* to examine issues surrounding integration of technology
into existing curriculum,

* to examine assistive technology for special needs
students,

* to explore specific ways for using technology in major
subject areas,

* to acquire an understanding of the concerns related to
software and hardware planning and evaluation,

*+ to examine the potential impact of technology on the
curriculum of the future.

The course structure and approach determined that
these objectives were to be accomplished through:
» Hands on computer competencies
* Small group activities

Examination and evaluation of existing software

* Completion of individual and group projects

+ Student presentations and demonstrations

* Visitation of the Instructional Human Development
Laboratory

The only apparent solution to the offering of ECI 447
was to teach the course using facilities at the state-wide
sites, local instructors, and not using the IITV environ-
ment. This was problematic due to lack of adequate
facilities in some locations and no assurance of quality
control. In the spring of 1996, a proposal was submitted for
a possible way to teach ECI 447 via IITV. NAU would
make a initial investment to create a “floating lab” of 20
laptop computers. This lab would be available on a rotating
basis to facilitate the offering of ECI 447 state-wide. The
computers would be checked out to each student for the
duration of the class. This proposal was approved and the
ECI 447 was scheduled to be taught over IITV Fall
Semester 1996.

Course Design

To facilitate the instructional process, the IITV studios
were networked so that the each student would be able to
walk into the studio and plug their laptop into an Ethemet
connection that provided access to the NAU intranet. NAU
also provided local telephone numbers that allowed the
students to connect to the NAU system from home using
the 28.8 intemal modem of the laptop. Each student had
access to their e-mail accounts and access to the Internet
using the NAU gateway both during class time and at
home. A World Wide Web (WWW) Homepage for ECI
447 was developed to provide additional avenues of access.

l98 — Technology and Teacher Education Annual — 1997

Jd&



To assist the students in accomplishing hands on
computer competencies, Timbuktu Pro™ software was
placed on each laptop and on the main computer of the
IITV studio. This software allows the instructor to remotely
control any student computer. With this captured desktop,
the instructor can view any students computer screen no
matter where they are located in order to work them
through individual problems. If the instructor determines
that all students would benefit by observing the process, the
IITV studio operator can broadcast the captured desktop
through the system and allow all students to observe the
process.

Small group activities consist of students from different
distant sites developing a class-time presentation on a
controversial subject related to technology in the classroom.
The students are required to conduct Internet searches and
to utilize the products of these searches in their presenta-
tion. To facilitate this process, the students use a
WWWBoard Version 2.0 ALPHA 1 located on the ECI
447 Homepage. The WWWBoard allows students to
develop a dialogue and a set of URL’s on the Homepage
that can be accessed and utilized during the classroom
presentation. To allow for interaction between students
from different sites during class time, Netscape Chat™ 2.0
software is used. This allows students to be given a problem
that allows for spontaneous discussions in a small group
setting. Using Claris Homepage™ students learn to utilize
Homepage development software as they create personal
pages to be placed on the ECI 447 Homepage.

Preliminary Results

The use of Timbuktu Pro™ 3.0 was exceptionally
successful. Timbuktu Pro™ for the Macintosh is a powerful
remote control software. It provided a solution that allowed
the instructor’s Macintosh to connect to and remotely
control the student’s Macintoshes during hands-on
computer competencies. Timbuktu Pro was also ideal for
transferring files. Timbuktu Pro was promoted to provide
simple connections whether modem-to-modem over regular
phone or ISDN lines, ARA dial-up, over the Internet, LAN,
or WAN to give total remote access on demand. Timbuktu
Pro takes full advantage of System 7.5. Easy “drag-and-
drop” file transfer made it simple for students to turn in
large files. The FlashNotes™ instant messages provided a
way to communicate with individual students during class
without disturbing the other students.

Another success with the class was the use of the
Netscape™ “chat” software. Discussion groups composed
of students from different sites were established. A topic of
discussion was given each group and during class time the
group was to discuss the issue and then provide an informal
presentation to the whole class over the IITV system. For
example, when the Instructional Human Development
Laboratory made their presentation on using technology for

students with special needs the students were divided into
discussion groups. Each group was given a part of the
computer such as the keyboard or monitor and they were to
discuss and then report how these pieces of hardware could
present barriers to special needs students. The individuals
used the software to discussed both “on task” and “off task”
subjects. This technique provided avenues of collegialityis
and served to breakdown barriers that exist because
students are physically separated.

The area of greatest complication and least success was
the use of FreePPP 2.5v2 software for at-home access. NAU
had established local numbers at the remote sites for
modem access. The laptops were programmed to complete
the modem dial in using the FreePPP but because of the
sensitivity of the system the students had almost no success
and became exceptionally discouraged about attempting to
use telecommunications at home. Several attempts were
made to correct the problems, all with limited success. As a
last resort, students were given a step-by-step manual login
procedure that reduced the problem for the majority of the
students. However, two students were never able to login
from home. The failure of successful at home login
restricted the success of Internet exploration planned for
the class.

Recommendations for Future

The power and versatility of the Timbuktu Pro™ 3.0
for the Macintosh makes teaching introductory technology
based upon hands-on computer competencies a reality.
Scheduling for adequate in-class time for hands on
problems solving is imperative. An area of future explora-
tion is the use of modem-to-modem connections over
regular phone lines that Timbuktu Pro™ 3.0 provides for
helping students outside class time. Careful attention and
extra support should be provided to novice users for modem
access at home. The manual step-by-step login procedures
for the FreePPP™ should be used from the beginning
before anxieties develop to a point that successful login is
difficult. The use of the Netscape “chat” software should be
expanded so multiple groups can know one another as
individuals.
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Unuizing EpucatioNAL TECHNOLOGIES
FOR TEACHER EXCELLENCE

Mark Stanbrough
Emporia State University

Bill Stinson
Emporia State University

A:emative teaching methods and delivery systems have become a focus of educational programs. Due to the recent
evelopment of a distance learning classroom at Emporia State University and the addition of a computer learning
center in our division; the Division of Health, Physical Education and Recreation decided to investigate the potential of

various educational technologies in order to better serve our mission as a teacher training institution. Our investigation

centered on distance learning. What is distance learning? How can it enhance our mission of preparing students for the
profession of teaching and providing inservice education for teachers in the field? What technologies would be most

effective in accomplishing this mission?

Distance education is a formal, institution-based
approach in which teacher and learner are usually sepa-
rated by location but not by time. Two-way interactive
telecommunications systems are used for lecture and visual
presentations (Simons, 1995). The Association of Educa-
tional Communications and Technology (AECT) cites that
many schools in the United States are applying distance
learning in innovative and efficient pedagogical ways
(Milet, 1996). These technologies provide equity in
education (Rutherford & Grana, 1994). They allow
opportunities for schools to reach a wider audience, meet
the needs of students unable to attend on-campus classes,
involve outside speakers, and link students from different
socio-economic/experiential backgrounds (Willis, 1992).

Massy & Zemsky (1995) observed two trends emerging
with distance learning. The first trend is the new demand
for information technology-based teaching and learning,
and its substantial growth in the next decade particularly as
a economical means of providing more readily accessible
post-secondary education and credentialing. The second
trend is the profound change in teaching and learning.
Institutions can reap the benefits of the great potential that
distance learning offers if they transform themselves in
fundamental ways.

Whether or not one agrees that today’s colleges and
universities have a worthwhile core of values that should be
protected or that technology should be in part substitute for
faculty labor, the potential for increased learning productiv-
ity through technology is too great for higher education to
ignore. If colleges and universities fail to adapt effectively,
other kinds of institutions will take up the challenge.
(Massy and Zemsky, p. 11)

We need to not only make teachers aware of the latest
technologies, but how we can learn through them and
implement them into our classes (Milet, 1996). Viau
(1994) stated that minds of tomorrow must be open and
able to deal with information that is always changing and
increasing. Educators must realize that tomorrow is here
today with respect to developing innovative teaching
techniques for keeping up with informational changes.

Willis (1990) emphasized that effective distance
learning teachers realize preparation is more evident than
innovation in the success of this approach. It should be
emphasized that a number of strategies that focused on
planning instruction, student understanding, and develop-
ing new interaction techniques, must be employed for
effective teaching.

Course Development

Course Survey

With this information in hand, it was decided to
develop a hard copy and online survey to assess the
attitudes and opinions of teachers throughout the state of
Kansas. In a survey of over 200 responding teachers, a
significant number indicated a strong interest in internet
courses — with and without limited time on campus.
Distance from campus and hectic professional/personal
schedules were the main reasons. Courses which helped
them to become more knowledgeable and effective teachers
were the most requested offerings. In addition, many
indicated that their schools’ trends were toward more
technology-oriented procedures such as student and teacher
evaluations plus more curricular emphasis on student
proficiencies with computer technology.
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Course Product

Recently, a new graduate level course, Analysis of
Teaching and Coaching, was approved and placed into our
curriculum. Since our investigation of distance learning
suggested the demand for information technology-based
teaching will grow in the next decade and this technology
will change teaching and learning profoundly, the course
delivery system should utilize a distance learning format.
This format would insure that our graduate students would
be utilizing the newest technologies available to them
professionally. In planning and outlining our course
structure, various technologies were implemented. These
included interactive television with guest lecturers, internet
interaction, electronic mail and bulletin board, video-taped
analysis of teaching performances, and the use of various
software to analyze teacher performance/student skill
progressions.

Course Delivery

The Analysis of Teaching and Coaching class was
offered for two or three hours credit in order to cater to the
needs and preferences of teachers seeking graduate level
offerings. The primary distinction between the two and
three hour courses was on-campus class sessions. The two
hour class had no on-campus class sessions and relied
solely on intemet and electronic bulletin board delivery.
The three hour class was designed for the students to meet
on campus the first and last meeting dates of class to ensure
more in-depth instruction and personal interaction. A
significant portion of the in-depth instruction involved the
use of interactive television. An interactive television
connection with Illinois State University faculty focused on
the current trends in observational recording of physical
education teaching behavior. The interactive television
experience allowed our students to have personal dialogue
with authorities on teacher performance.

Internet

Students were required to have access to the following
equipment: internet and World Wide Web access, at least a
386 Windows capable PC or Macintosh computer, a video
camera, and a VCR and monitor. A class home page was
developed containing the course syllabus, assignments and
directions for various technological procedures. A hard
copy of this information was also produced in a course
manual. Links to sources both on and off campus were
established including library information that students
could access on-line. A class profile was also developed to
include pictures and personal information of both instruc-
tors and students to insure a more personalized learning
environment.

Bultetin Board
The bulletin board system, Worldgroup Manager

(1995) was the primary vehicle through which course
information and class discussion was conveyed.

Worldgroup Manager allows students and instructors to
exchange messages in E-mail and forums, and participate
in live debate in teleconference. Worldgroup Manager
allows off-line work such as composing a message, before
going on-line to deliver the message. Forums were estab-
lished for long-term conversations between instructors,
students and experts on a variety of pedagogical issues. A
discussion question was posted every two weeks for these
conversations and was perpetuated through a variety of
threads between the instructors and students and also
among the students themselves. Another benefit of this
system was the privacy allowed for the class as opposed to a
universal listserv.

Video Analysis

Due to the nature of the course, analyzing teaching and
coaching performance to enhance one’s professional skills
was to be an obvious outcome. Videotapes were produced
of selected master teachers at the elementary, middle and
secondary school levels for promoting positive and effective
teacher behaviors. Besides observing effective teacher
behavior, the videotapes were designed to help the class
analyze and evaluate teacher performance. In turn, each
student was required to videotape themselves in a teaching
situation and critique the situation. Initially, the instructors
chose a variety of paper and pencil assessment instruments
to use for analyzing and evaluating these master teaching
videotapes and the personal videotaped teaching perfor-
mances of the class. Since it was decided to share with the
students a variety of educational technologies, the instruc-
tors pondered why not find an available software that
facilitates the collection, analysis and reporting of the
observable teaching behaviors and could be used with a PC
or laptop computer?

Software

The advantage of a computer software program that
utilizes objective criteria such as time and frequency
enables a person with minimal training to conduct an
evaluation of someone’s performance. Also, a computerized
screen presentation and/or printout with a graphical display
of a performance can be an immediate and informative
device to make one aware of their teaching behaviors.
Simultaneous situations such as time on task, definitive
portions of a lesson - introduction, and review, as well as,
the duration of those situations can be tracked more easily
through this software rather than manually through paper/
pencil and stop watch procedures.

After reviewing the current software available for
analyzing teaching performance, the decision was made to
develop our own software in a Windows environment. The
Windows interface would make the computer program
more user friendly than current MS-DOS based software
available. Our goal was to develop teaching analysis
software that would accurately measure and record various
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teaching behaviors and communicate useful results quickly
to the observed teacher with the goal of improving teacher
performance. Our objective was accomplished by develop-
ing a PC computer software program, Evaluator (Henry
and Hubbard, 1996), that uses a Windows interface
programmed in Visual Basic language. It was designed to
effectively measure time on task behaviors as well as
frequency of teacher related behaviors. The Evaluator
allows collection of data for any observable behavior that
can be timed, counted or commented on. Specific behaviors
to be measured can be determined by the observer prior to
actual observation. This software program can be used with
a PC or laptop computer input directly in the classroom/
gymnasium or in conjunction with paper/pencil recording
with later transfer to the software program. The program is
designed to print reports, charts and graphs for immediate
feedback. Information on the computer software program
Evaluator, may be obtained by contacting Guerilla Soft-
ware, 6826 East Odessa Ct., Wichita, KS 67226.

Future Implications

University teacher education programs must realize that
technology-based education is here and is rapidly changing
each day. Recent trends in education suggest the demand
for information technology-based teaching will grow in the
next decade and this technology will change teaching and
learning profoundly. It is imperative that our teacher
education programs incorporate technological strategies
currently being endorsed in public and private schools.
Utilizing educational technologies for teacher excellence
will improve our teacher education systems so that they are
more productive in serving a wider professional audience,
and allowing teachers better access to new, innovative,
teaching practices.
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CotLasoranve Distance Learning (CDL): AN
INsTRUCTIONAL MoDEL DESIGNED 10 ENRICH TEACHER
Epucarion Courses

Fred Parker
Henderson State University

Bob Lumpkins
Henderson State University

Fred Pippen
Pensacola
Public Schools

The major purpose of the Collaborative Distance Learning (CDL) Model is to provide opportunities for undergraduate
and graduate students to interact with teachers, administrators, and students in selected model schools using various
telecommunications tools. The specific tools used are electronic mail, listserve, chats via internet using Cu-SeeMe software,
video tapes, and telephone conference calls. The model described here is an extension of the Studio Classroom approach
described by DeLoughry (1995) and used by Lumpkins (1995) in introductory courses to teach education. DeLoughry
quoted Cutler as stating that the Studio Classroom approach is going to transform all of those courses that everybody
suffered through in college. The trick, according to Cutler, is to get students involved in their education, and he is con-
vinced that the studio approach works. By bringing students in teacher education classes into direct contact with K-12
schools using video conferencing tools, the study of teaching becomes real and viable. Perhaps the skeptics should consider
the observation of Freedman (1995), editor of /nc. Magazine, who stated: “Companies (universities) that find ways to apply
technology effectively stand a real chance of achieving a competitive edge. Those that don’t, stand a real chance of being eaten

alive” (p. 9).

Participants

Participants in the pilot program included students
enrolled in selected undergraduate and graduate courses at
Henderson State University during the 1996/1997 school
year and selected teachers and administrators from two
model public schools. A brief description of the tools and
techniques employed in this project are presented in the
following paragraphs. Two innovative model school sites in
partnership with Henderson State University provided
opportunities for participating students and teachers to
dialogue about teaching and learning issues and concems.
A major belief guiding this inquiry was that this model
would personalize inquiry and enhance student learning.

Distance Learning

Newer technologies are making it possible for universi-
ties like Henderson State University to enter into the
heretofore restricted distance learning market. At
Henderson State, the Studio Approach was used to imple-
ment distance learning during the Spring, 1996 semester.
A graduate curriculum course used direct classroom
instruction combined with electronic mail, use of the
internet by the student to glean assignments, and the use of

telephone conference calling. Though not true distance

learning because most classes were taught within the

classroom at the university, this was the first distance
leaming course offered by the elementary education
department and will be expanded during the Spring
semester of 1997. Distance learning comes to the student
instead of the student coming to the classroom. Distance
education is not simply the addition of technology to
instruction; instead, it uses technology to make possible
new approaches to the teaching-learning process. The
distance learning courses may utilize several different
formats and distance technologies. For example:

+ Station to Station full-motion video

* Internet Relay Chat (IRC)

* Desktop video-conferencing (Quick Cam) The para-
digm for desktop video conferencing is that participants
sit at their own desks, in their own offices and call up
other participants using their person computer in a
manner much like a telephone.

* Telephone (computer and Internet lines)

* Video and Audio tapes (Email correspondence)
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* Electronic mail and listserve
*  World Wide Web

All of the above telecommunication technologies will
be used in the Weekends@HSU Program (described later
in this paper) in the spring of 1997, with the exception of
station-to-station full motion video.

Enrollment in the pilot course in the Spring of 1997
will most likely be limited to students who are pursuing a
graduate degree from Henderson State University. This will
afford an opportunity to publicize the course in the summer
and fall class schedules and to gather assessment feedback
data from students. Students electing to enroll in the
curriculum course will likely need some training in the
technological tools they will be expected to use in the
course. Six clock hours of hands-on training will be given
to all students enrolling in the course. Participation will be
required and certain competencies must be shown.

Many of the distance learning providers of the 1980’s
used a delivery model where the teacher lectured with
occasional interaction with students at the various delivery
sites. This model, even though it may be delivered via
satellite, is just as ineffective as it is when used in the
traditional classroom. In other words, the nineteenth
century instructional model, with the “sage on stage”
should be left in the nineteenth century.

CDL Plan

Laboratory schools, which were once considered to be
an indispensable component of teacher education provided
opportunities for future teachers to observe master teachers
and to study the teaching-learning process. Cost and
governance problems have caused many teacher education
programs to close the laboratory schools doors and seek
opportunities for their students to carry out observations
and other practice activities in area schools. Considerable
savings are being realized by this change, but not without
sacrifice. It is very difficult for teacher education professors
to secure placements for their students to observe, and even
more difficult to have some degree of influence or control
over the observations. Other difficulties revolve around
time and distance. It is difficult for students and their
professors to travel to off-campus sites for class observa-
tions and to carry out other assigned tasks such as inter-
views with teachers and students. The virtual laboratory
school where connections with classrooms can be made via
live video, taped lessons and conferences using a combina-
tion of distance technologies may be the answer to these
problems.

The unique partnerships between K-12 schools and
universities must be based on the premise that all partici-
pants will have something to gain from participating in the
partnership. In other words, all are rewarded by one or
more services provided by the other partners. The schools
provide virtual laboratory school experiences for students in
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teacher education. University students may serve as
mentors or pen pals for K-12 students and the university
professors may provide compiled research summaries
relevant to questions raised by teachers and also provide
certain services within their area/s of expertise.
Experiences with other programs using distance
technologies, and generalizations drawn from survey data
gathered from both undergraduate and graduate students,
and training specific to the technologies to be used in the
collaborative distance leaming model, must be included in
the overall instructional plans. Certain prerequisites such
as the student’s basic computer literacy and word process-
ing skill level along with availability of internet connectiv-
ity must be carefully adhered to if the student is to be
successful in courses where information is exchanged using
various telecommunication tools. Approximately twelve
clock hours of class instruction will be allocated for
training in the use of specific telecommunication tools such
as video conferencing via internet, developing web pages
for posting individual and group research and strategies for
locating relevant information on the World Wide Web.

Weekend Seminars

Seminars and conferences are efficient vehicles for
exploring issues and debating points-of-view. Each major
set of topics studied by undergraduate and graduate
students may be launched and/or concluded using these
practices. While the students may meet on campus, the
speakers may include teachers and administrators who
present from their home station via telephone, Cu-SeeMe,
or video tape. Students enrolled for three semester hours of
graduate credit will be required to meet on campus one
Saturday each month from 8:30 am. to 3:00 p.m. for
lectures, seminars and training in the used of selected
distance learning tools. A total of five full-day class
sessions will be held during the semester, or the equivalent
of 30 clock hours of on-campus instruction. The various
cohort groups will be required to meet weekly at predeter-
mined sites between the hours of 6:00 p.m. and 9:00 p.m.
over a fifteen week period. During cohort meeting the
students may work on group assignments and confer with
their instructor/s via teleconferencing and electronic mail.
In addition to the 75 clock hours each student will accrue
by his/her participation in seminars and cohort class
sessions, a great deal of time will be required to complete
independent assignments. It is expected that the total time
commitment of the students enrolled in a three semester
hour Weekends@HSU course will equal or exceed the time
committed by regular on-campus students enrolled in the
same course.

Cooperative Learning Groups

Cooperative learning groups, consisting of three to
seven students from the same geographic area, will be
established for carrying out assigned tasks and to provide
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peer support and assistance. Cooperative learning groups
and cohort groups are two terms used interchangeably in
this particular project. These groups will be expected to
meet one evening each week to discuss, to question, and to
dialogue with their instructors and other classmates via
distance using teleconferencing, electronic mail and net
chat.

Collaborative and cooperative leaming strategies are
strongly supported in the literature as effective tools to use
with all age groups. The cooperative inquiry model
proposed herein depended heavily on using these learning
strategies in a person-to-person format across distance. An
example of a typical setting may be where two or more
students may meet at a common location and cooperatively
work on an assigned activity, conference with the instruc-
tor, school personnel at remote sites or other students via
telephone, internet (Cu-SeeMe), Email or fax. Information
exchanges and data transfers may occur from any combina-
tion of students, resource persons and/or the instructors
during these sessions.

Specific Instructional Activities

Every university student involved in this project will
have access to Email and to the internet. This access may
be through the university or from other sources such as
their place of employment, the regional teacher coopera-
tive, or through a private vendor such as Prodigy or
America On Line. Specific projects may be defined by the
student while others may be assigned by the instructor. The
independently directed activities will require the search
retrieval and interpretation of information from a variety of
sources and locations. Students may also transfer informa-
tion to other students and his/her instructor using a variety
of telecommunication tools. A great deal of flexibility will
be given to the students in how they choose to schedule
their time, and a great deal of independence will be given
relative to the design of inquires and reports.

Cohort Discussion Activity

One cohort member should assume the responsibility
for documenting the discussion by recording a complete set
of written notes. The production of a written narrative
giving an

overview of the discussion will be a general expecta-
tion. This written document with a copy of the notes (in
electronic format) will be submitted to the instructor no
later than on week following the discussion activity. The
discussion, if applicable, should be inclusive of both
elementary and secondary school perspectives.

Individual Inquiry Activity

This type of inquiry is to look into the literature to
determine the opinions of experts and to review the
research findings relative to a specific topic. Documenta-
tion of this research is shown by the production of a short

paper (one to three pages with references) which is shared
with classmates by posting on the student’s homepage. The
inquiry should be approached from either an elementary or
secondary perspective.
Internet Chat

One chat format will be “asynchronous” where the chat
will take place over time with the participant deciding
when he/she will login to listen and/or talk. A second chat
format to be used will be “synchronous” with participants
actively logged in during a set time frame.

Telecontferencing

Specific dates and times are established for cohort
groups to chat with their instructors via

distance using CU-SeeMe tools. Class members will be
notified by Electronic Mail at least one day in advance
detailing the particular discussion format to be used. One
type is “Broadcast” where cohort groups are expected to log
onto a specific reflector and join a designated conference
during a specific time period.
Assessment/Evaluation

Mastery will be determined by written examinations
plus the assessment of group and individual assignments
and projects. Each student will be expected to develop an
electronically filed portfolio of his/her work as the semester
progresses which may be viewed by fellow classmates and
the instructor. Each student will be expected to develop his/
her personal homepage and systematically post the
materials and completed projects on the web page.

Aftendance Policy

Attendance and participation are believed to be key
factors directly related to the development of skills and
understandings described in the objectives for this course.
Because of the uniqueness of the Saturday seminar, it is
very difficult to replicate the information given, discus-
sions, specific training in the information given, and
specific training in the use of telecommunication tools.
Cohort meetings are also unique in the sense that it is
impossible to replicate the experience by doing a make-up
assignment. Absences, regardless of the reason/s, will be
carefully scrutinized and will result in additional assign-
ments. The semester grade may be lowered if the instructor
feels that the absences have been excessive and/or if it is
not possible to replicate the lessons or experiences missed.

Conclusion

We believe the CDL model, along with university and
K-12 partnerships using a variety of telecommunication
tools, will personalize and enhance student learning. The
effectiveness of the Collaborative Distance Leaming (CDL)
Model will be assessed as each phase of the program is
implemented during the 1996-1997 school year. Specifi-
cally, data will be collected and analyzed relative to the
following questions:
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Question #1. Will there be a significant difference in
student to student and student to teacher interaction
between students participating in this project and students
enrolled in traditionally delivered undergraduate/ graduate
education courses?

Question #2. Will the Collaborative Distance Learning
Model significantly affect student motivation and learning?
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This paper outlines alternatives for distance learning applications in teacher education programs. Several technologies

that focus on audio, video, and computer delivery are examined. In addition, case studies of distance learning

programs being implemented at the University of South Florida and the University of North Florida are presented. There are

many applications for distance learning in teacher education programs. Distance learning techniques can be used to deliver

curriculum in the form of courses, mentoring, or team teaching; they can be used to support the learners via advising, access

to resources, or student registration; and they can be used for assessment of students or programs. Delivery systems for

distance learning can be roughly divided into audio, video, and computer. Each of these categories include a variety of

technologies that can help to enhance instructional interactions between teachers and students who are separated by time or

distance.

Audio Technologies

The primary audio technologies for distance learning
include audio cassette tapes (one-way audio) and audio-
conferencing (two-way audio). Audio cassettes provide an
inexpensive way to distribute information. This method has
been employed for years for audio books and other informa-
tion that does not require interactivity. For example,
lessons in a foreign language may be recorded and dissemi-
nated on audiotapes, allowing students to practice at home,
in a car, or whenever and wherever it is convenient for
them.

Audio-conferencing involves a real-time exchange of
audio information that can take place through telephones or
through the Internet. Telephone technologies that can be
used to enhance distance learning include speaker-phones,
telephone bridges, conference calls, voicemail, and fax
machines. These techniques are inexpensive and easily
accessible by the vast majority of people.

Audio-conferencing is also possible through the
Internet. Recent software programs, such as CoolTalk,
allow students with Internet access, an audio card, and a
microphone, to talk to others throughout the world.
Through Internet telephony, preservice teachers in the
United States can communicate with peers or experts for
little or no cost.

Video Technologies

Video technologies that can be used for distance
learning include linear videotape, broadcast video, and
satellite videoconferencing. A common method for
distributing video and audio information is through linear
videotape. With this approach, a series of tapes can be
recorded and sent to students to watch whenever it is

convenient. Interactions with the instructor can be con-
ducted through e-mail, telephone, or traditional correspon-
dence methods.

Broadcast video can consist of television broadcasts
(usually on public TV), closed circuit TV, or ITFS (micro-
wave) delivery. Broadcast video is generally one-way audio
and one-way video. In other words, students may be
advised to watch channel 32 at 8 pm for the Business
Education course. If the video is broadcast to homes,
students can watch it in the privacy of their homes, or they
can tape the shows to watch at a later time. If it is sent (via
microwave or fiber optic cable) to pre-selected sites, the
students must congregate at the sites to receive the broad-
cast. In some cases, facilitators may be available, and
telephone bridges can allow students to ask questions
during the lesson.

Although more expensive, videoconferencing can also
take place via satellites. With satellites, an uplink is
required at the originating site to transmit the video and
audio signals to a transponder. The transponder receives
the signal and transmits it back to earth where it is received
by downlinks and distributed to the classrooms. Satellite
delivery is generally one-way audio and video, although
two-way audio can be provided with a telephone bridge.

Computer Technologies

The Internet and the World Wide Web offer inexpen-
sive means to conduct two-way interactions between
teachers and learners. The possibilities range from a
“correspondence-type” course conducted on E-mail to
structured courseware delivered through the World Wide
Web or CD-ROM. Desktop videoconferencing (with two-
way audio and two-way video) is also available through the
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computers on the Internet or through high-speed lines,
such as ISDN.

A determining factor with distance learning through
the Internet is whether the course communications should
be synchronous or asynchronous. If two-way interactions
are required (either or audio or video), then the synchro-
nous options of audioconferencing through a program such
as CoolTalk or videoconferencing through CU-SeeMe or
PictureTel are possibilities.

If, on the other hand, you want to deliver courseware
independent of time, it is possible to develop Internet or
Web-based courses wherein the students can read their
assignments whenever it is convenient for them. They can
also send e-mail messages to the instructor. Asynchronous
courses require more time in the up-front planning, but are
less restrictive and less expensive in the delivery.

Case Study: Desktop

Videoconferencing Project at UNF

Desktop videoconferencing is the delivery medium for a
joint project between the University of North Florida, Lone
Star Elementary School, and Sandalwood High School.
Business partners, the university, and the public schools are
participating in a teleconferencing venture. The university
is providing instructional and technical support. A cable
television company is giving “in-kind” support to the
schools for obtaining the necessary equipment for transmis-
sion, and computer and program development companies
are providing “in-kind” contributions of hardware, distance
learning courseware, and technical support.

Teaching and learning is the focus of this educational
partmership between university faculty, preservice teachers
in the UNF undergraduate program, and teachers and
students at secondary and elementary schools. University
personnel will facilitate the instruction for preservice
teachers studying science education in the undergraduate
teacher education program at UNF and will provide
instructional technology support. A biology and a chemis-
try teacher at the high school and a science educator at the
elementary school will assist students in their classes in
preparing for and completing the project.

In developing content for the project, a number of
sources were consulted: the National Science Standards,
the Florida Sunshine State Standards, and the Duval
County Public School District program called Academic
Excellence and Achievement for All Students (AEAAS).
The Florida Curriculum Framework for Science, a guide
for teachers to help achieve the Sunshine State Standards,
provides the foundation for the work of this project.

By focusing on the following standards, this project will
provide participants with an understanding of the impor-
tance of science in society, truthful reporting of scientific
findings, and the importance of sharing scientific findings
with the public.
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SC.H.1.44 The student knows that scientists in any
one research group tend to see things alike and that
therefore scientific teams are expected to seek out the
possible sources of bias in the design of their investigations
and in their data analysis.

SC.H.14.5 The student understands that new areas in
science are limited by the context in which they are
conceived, are often rejected by the scientific establishment,
sometimes spring from unexpected findings, and usually
grow slowly from many contributors.

SC.H.1.4.7 The student understands the importance of
a sense of responsibility, a commitment to peer review,
truthful reporting of the methods and outcomes of investi-
gations, and making the public aware of the findings.

SC.H.3 The student understands that science, technol-
ogy, and society are interwoven and interdependent.

SC.H.3.4.1 The student knows that performance
testing is often conducted using small-scale models,
computer simulations, or analogous systems to reduce the
change of system failure.

Based on these standards, the project uses the “an-
chored” instruction model with distance learning to address
the role of prior knowledge in the development of under-
standing, analysis of evidence and data, and include public
discussions as a form or peer review. Elementary school
students, high school students, and university preservice
teachers will react to scenes in the hot air ballooning and
scuba diving anchor as a preface to studying gases in their
chemistry and biology classes. By explaining how these
processes are possible students will share prior knowledge
by remote links among the three sites. High schools
students will collect and qualitatively evaluate data using
the CBL-graphing calculator technology. Data will be
shared and reviewed among the three sites.

Dissemination of the plans for this project and the
findings will be available through postings to the Internet,
videotapes of the teaching and leamning episodes, and local
media. Both university and public school educators and
students will share the results of the project through their
web pages using data from experiments, graphics, photos,
and QuickTime movies.

Another project using teleconferencing technology as a
delivery vehicle is part of the Jacksonville Urban Educa-
tional Partnership (JUEP). To prepare inservice teachers
for using distance learning technologies, inquiry seminars
are being developed by 9 inservice teachers and lead faculty
from the university of North Florida. This collaborative
partnership between the University of North Florida and
the Duval County, Florida public schools seeks to better
prepare teachers for urban schools and to enhance the
achievement of urban students. Through the seminars
school-based and classroom-based technology scholars will
become “emerging experts” regarding teleconferencing
technology.
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Inservice and preservice teachers are learning how to
use the Florida Information Resource Network (FIRN) as a
means of communicating with other teachers and students
at both elementary schools in Jacksonville, FL, and with
teachers and students participating in the project in
Houston. As soon as the infrastructure is completed,
participants will use the teleconferencing technology to
participate in the Texas STARBASE project. Teleconfer-
encing groupware will be coupled with collaborative
learning to assist students in working in small groups,
focusing on problem-solving instructional units, and
engaging in new ways of thinking.

Case Study: USF Learn From A Distance

Program

The University of South Florida has offered courses
through the Internet for the past four years. In the Spring
of 1992, a graduate-level course was offered to a pilot
group of four students. Based on the success of this and
other courses, the USF Learn From A Distance (LFAD)
program has expanded to fifteen courses with approxi-
mately 200 students enrolling each semester. The LFAD
program offers courses in Instructional Technology,
English as a Second Language, Elementary Education, and
Psychological Foundations.

Most of the courses offered through distance learning
focus on delivery of the course materials through the
Internet or videotapes. These courses require two class
meetings — an orientation meeting at the beginning of the
semester and a final class meeting at the end of this
semester (these meetings are waived for out-of-state
students who meet specific criteria). Between the two
meetings, students work through sets of well-designed
assignments to meet the course objectives. Most of the
course interactions with the instructor and other students
take place through e-mail. In addition, several of the
courses offer supplemental instruction through Web pages,
videotapes, and computer software.

The Special Education program at USF also offers
distance learning courses via videoconferencing (through
the PictureTel system). There are currently three sites
throughout the USF service district that receive courses in
this manner. The PictureTel system was selected because of
the high-quality video and audio that can be transmitted.
Special high-speed telephone lines (ISDN) are required for
delivery of the course.

A key component in the success of the distance learning
courses at USF has been the establishment of the Learn
From A Distance (LFAD) program. Teaching a distance
learning course requires additional time and commitment
on the part of faculty members. To assist faculty member
and ensure a smooth operation of distance learning courses,
the LFAD office performs the following service functions:
*  Help to determine the best delivery system for a course

*  Assist faculty with the technology necessary for distant
delivery

* Assist in the development of instructional materials

* Duplicate course materials, such as videotapes

* Provide technical support to students enrolled LFAD
courses

+ Promote distance learning opportunities via mailouts,
etc.

» Schedule distance learning classes, including rooms and
equipment, if necessary

+ Register students for LFAD courses

In the spring of 1997, a new College of Education
building will open at USF with fiber optic cables through-
out the building and direct links into a satellite uplink. As
access to technologies increase, the USF faculty and LFAD
office plan to work together to meet the needs of both
traditional and non-traditional students.

Conclusion

Distance learning technologies are playing a major role
in teacher education programs throughout the world.
Integrating distance learning technologies into teacher
education programs is not an easy task. There are many
different technologies to choose from, each with its own
advantages and disadvantages. In addition, the develop-
ment of a distance learning course is extremely time-
consuming and demanding for the instructor. Distance
learning, however, holds a great deal of promise for
meeting the needs of students throughout the world who
strive to become teachers, but may not be able to attend
traditional classes.
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n a recent article, Richardson (1996) succinctly describes the plight of pre-service teacher education. “It is sand

wiched,” she writes, “between two powerful forces — previous life history, particularly that related to being a student,
and classroom experience as a student teacher and teacher”(p.113). While traditional pre-service programs may do a good
job fostering knowledge of educational research and theory, and while this knowledge may have some eventual impact on
practice, teachers’ beliefs and actions tend to be influenced far more strongly by those other classroom experiences. The
challenge for teacher education, Richardson suggests, is to find ways to support teachers’ praxis, or what might be called
their knowledge of practice. That is, what experiences can we provide that will lead pre- and in-service teachers to reflect
critically on their long-standing beliefs about education? How might we help them to integrate educational theory and
classroom experience? How might we encourage them to become life-long learners, engaged in a continual effort to
improve their own teaching? In short, how might teacher education become a more powerful source of professional develop-
ment, one that does not merely serve as an interlude between other, more formative experiences?

We believe that the emerging communication technolo-
gies point in promising directions for improvement. In
particular, we are working to design interactive video
exchanges between in-service and pre-service teachers.
Two-way video-conferencing, linking the classroom of an
experienced teacher with students in a university methods
class, provides real-time observation of instruction,
opportunities for subsequent discussion among participants,
sustained involvement with a single classroom, and the
ability to record observations for later analysis. What is
more important, it provides in-service teachers with a
means of continuing professional development and pre-
service teachers with a common, and exemplary “text.” one
that will help to bridge the gap between educational theory
and classroom experience.

To foster a knowledge of practice among pre-service
teachers, most teacher education programs rely heavily on a
period of observation in area schools, and this observation
usually fulfills the teacher-certification requirements of the
state. In Michigan, for example, pre-service teachers must
spend a minimum of sixty hours observing in schools, prior
to student-teaching. It is hoped that during this time,
teaching candidates will begin to see how various educa-
tional theories are being implemented in classrooms.
However, research has shown that very few observation
sites exemplify the kind of instruction that teacher educa-

tion programs typically promote. Furthermore, because
teaching styles and teacher-student dynamics tend to differ
so widely from one classroom to the next, from school to
school, and from district to district, professors of teacher
education cannot assume that teaching candidates have had
comparable experiences in the field, much less assume that
they share a common vocabulary for talking about class-
room practices. As Carter (1990) explains, this can have a
disastrous effect on pre-service learning. Teacher candi-
dates learn best through reflective discussion about
classroom practice, but such discussion becomes very
difficult in the absence of a shared experience. One solution
might be to send candidates to observe all in a single
school, or in a single set of classrooms; but this is rarely
feasible, given the intrusion and the logistics involved.
Another solution, and one that many researchers have
begun to explore, involves the use of videotape and
hypermedia applications. We believe that these efforts are
quite promising. However, they lack the immediacy of
response afforded by the “real-time” connection of interac-
tive video. One cannot ask questions of a video-tape, and
the explanations offered on hypermedia applications may
or may not address the spontaneous questions of individual
students. In short, two-way video technology is likely to be
the best means, in the long-term, for providing pre-service
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students with a common text for discussion of exemplary
teaching practices.

While such exchanges are designed primarily to meet
the needs of pre-service teacher education programs, the in-
service teacher also stands to benefit. Teachers often lack
opportunities for ongoing and serious discussion of
practice. The daily pressures of work and the fragmented
nature of many professional development efforts afford
teachers little time to reflect on what they do in the
classroom. Furthermore, as researchers have long observed,
teaching is characterized by extreme professional isolation,
such that many teachers have no idea what goes on in the
classroom next door. However, involvement in a project
such as a two-way video link with pre-service teachers can
begin to break down that isolation, showing both the pre-
and in-service teachers that there is much to be gained from
professional exchange. The ensuing questions, discussions,
and articulations of pedagogical choice-making, can
strengthen an in-service teacher’s knowledge of practice,
particularly when that discussion is carried out over the
course of an entire semester.

Although the remainder of this paper will focus of the
technical aspects of our project it is important to keep in
mind that the work did not evolve solely out of the desire to
introduce elaborate new technologies into the classroom.
Rather, it emerged out of our commitment to employ
technology in the creation of a new form of leamning
community (Lytle & Cochran-Smith, 1993), one that unites
pre- and in-service teachers around a common classroom
text. All of our efforts at TATE’s technical functioning
have been geared towards fulfilling these pedagogical
principles.

Technology implementation of the TATE
Project

Set and Setting

The Technology Assisted Teacher Education program
links a university-based English methods class with a
middle school language arts class, thereby placing pre-
service teachers virtually in the classroom of an exemplary
teacher, rather than positioning them as passive observers
or recipients of instruction.

In the summer of 1996, Dr. Anne Ruggles Gere, of the
University of Michigan School of Education, embarked on
a pilot project to develop the use of videoconferencing tools
in pre-service teacher education.

The groundwork had already been laid towards the
creation of an observable field study. Dr. Gere had, for
several years, worked closely with Laura Schiller, a sixth
grade teacher at Bimey Middle School in Southfield,
Michigan, one of the first teachers certified by the National
Board for Professional Teaching Standards, and she had
determined that Ms. Schiller’s class would serve well as the
focus for the exemplary teaching model. A co-mentoring

program was established to provide the undergraduates

direct working experience with their sixth grade partners

and the sixth graders with personalized instructional

feedback. A variety of interactions between undergraduates
and their partners were initiated. Dr. Gere’s undergraduate
class traveled to Southfield to observe the class first-hand.

Phone calls between both groups of students and letter

writing were other forms of shared communication. This

set the stage for the introduction of the conferencing tools.

Working closely with Dr. Gere, the project team
defined the instructional goals and set about the task of
initial testing and design. The three primary instructional
goals of the project are:

(1) Provide pre-service teachers with the opportunity to
observe Ms. Schiller’s instruction without unduly
impacting the class.

(2) Provide pre-service teachers with the opportunity to
discuss practice directly with an exemplar teacher.

(3) Provide Dr. Gere and her students with a common
observational frame of reference upon which to base
their discussions of teaching methodologies.

The University of Michigan’s School of Education is
fortunate enough to have a state of the art Multimedia
Classroom, and we decided that the methods class would be
best served by meeting there. This classroom had indi-
vidual Macintosh workstations equipped with a number of
video and audio input devices and the capability to project
any station to the large screen.

The Southfield location was, of course, predetermined.
We were lucky that Ms. Schiller was extremely adaptable,
as standard K-12 classrooms provide some of the worst
environments for effective conferencing. We were not
without our difficulties, but Ms. Schiller’s willingness to
configure the classroom in a way to achieve optimum
conferencing immensely aided the project.

Delivery System

Initially, the project team looked at low-end IP-based
video conferencing applications. Under consideration were
Cornell University’s CUSeeMe, White Pine
Communication’s Enhanced CUSeeMe, and Apple’s
Quicktime Conferencing. All offered a number of pluses
and they were relatively inexpensive to implement.
However, they were determined to be inadequate to meet
the specific demands of the pilot. Color was not of primary
concem for our needs, though we quickly realized that
students would immediately consider images other than
color to be inferior. We needed to have good frame rates
and quality video to provide the pre-service teachers with a
good observational experience. In many ways the audio
quality took on greater importance than the video quality.
Packet-switched IP-based video conferencing applications
cannot deliver both high quality video at 320 x 240 pixels
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along with telephone-grade audio, at least not at the time
we were searching for solutions.

Budget constraints prevented our serious consideration
of high-end land delivery systems or satellite links. We had
to look at what was a fairly small number of mid-range
price options. We determined that point-to-point Integrated
Services Digital Network (ISDN) offered us the best option
of delivering acceptable levels of video and audio over
standard phone lines. After some investigation, the project
team chose a product called ERIS, from RSI Systems, Inc.
The system met the majority of our criteria, adhering to the
current conferencing standards for audio G.711, G.728,
and G.722 with full duplex capability and the common
videoconferencing carrier standards. Also, ERIS was
totally cross-platform compatible and promised future
releases of a computer-free option. The ERIS System also
allowed for a considerable amount of flexibility, with
multiple video and audio inputs and outputs. RSI, Systems,
Inc. indicated that the ERIS 1000 offered scalability,
allowing the user to dynamically control the bandwidth
dedicated to video or audio. A demonstration system was
procured from a local reseller, and ISDN lines were
installed at the School of Education and at Bimey Middle
School.

It is at this point that we must stop and reflect on the
difficulties we encountered with our ISDN installation.
This is not a trivial matter, and would advise anyone
entering the ISDN abyss to understand some of the major
pitfalls before proceeding with an installation. Though
ISDN is not inherently difficult to install, the issues
surrounding configuration and peripheral devices make the
installation procedure much more complex. On January 23,
1996 AT&T Network Systems, 3Com Corp., Ascend
Communications Inc., and U.S. Robotics Inc. announced
the formation of an ISDN Forum to promote the use of
ISDN. One of the stated goals of the group was to reduce
the complexity of an ISDN installation by automating
configuration. Currently an end user has to know their
switch type and Service Profile Identifier (SPID). The
Forum members plan to develop systems that will automate
this process, making configuration much more transparent
to the user. The problems we encountered were exacerbated
by the fact that we were working with two different
providers, our Regional Bell Operating Company (RBOC)
and the University’s own telecommunication specialists. It
necessitated our knowing not only what questions to ask
but how to communicate our particular concems to two
different groups. The user must be able to sort through a
number of issues. One example would be whether or not a
Network Terminator (NT1) is required along with a
Terminal Adapter (TA). Basic Rate Interface (BRI) versus
Primary Rate Interface (PRI) is another issue that has
significant cost and quality implications. Missed communi-
cation and the lack of clearly defined responsibilities led to

a number of false starts, many wasted hours, and a good
deal of anxiety trying to meet deadlines. Qur experience
has not diminished our faith in ISDN technology, but it has
led us to offer up the following bits of advice:

(1) Develop a strong relationship with a responsive person
at the phone company who will follow through on your
order.

(2) Be sure you order and receive an NT-1 with power
supply (if needed).

(3) Be sure all necessary adapters associated with your
particular device are purchased.

(4) Order the proper line configuration (e.g. 2B+D).

(5) Make sure you can be present during the line install
and that you see the actual test of your line to confirm
operation.

(6) Make sure installer does not leave before you receive
your SPIDs (phone numbers), dialing prefix (if any),
and your switch type (e.g.. Northem Telecom, AT&T,
etc.).

(7) Know where your line enters your room.

Many of these points may seem obvious but should not
be dismissed as they can have significant repercussions.

Room Configuration

After we determined that our connection was relatively
stable, we were able to focus on room set-up, and camera
and microphone placement. We used a number of different
configurations dependent on the type of interactions we
planned. The most common set-up is shown in Figure 1.

At the University of Michigan location we typically had
the students sitting around the tables facing the large
screen. There were two conference microphones in the
ceiling and a headset microphone located at the instructor’s
station. All microphones were wired into a microphone
mixer for manual level control. We had a camera mounted
on a tripod in the front corner of the room that had a wide
angle shot of the seminar area. At the instructor’s station
there was a Flexcam used for the one-on-one interactions at
the workstation. The room has overhead speakers allowing
the audio emanating from the Southfield location to be
broadcast throughout the room. The overhead microphones
allowed the students to converse with their Southfield
counterparts.

The Southfield classroom, as I mentioned earlier, posed
more problems. One whole side of the room was window,
and this, mixed with the overhead fluorescent lighting,
posed color temperature problems for the camera. With
some use of the existing shades and putting the windows
behind the camera placement helped to eliminate some of
the registration problems. The remote image was broadcast
over an existing TV monitor hung in the front of the class.
The private face-to face conversations took place in the back of
the room at the Macintosh computer we provided. Small group
observations took place at designated tables and large group
interaction usually occurred at the front of the room on the rug.
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Figure 1. Multimedia classroom and Birney Middie School classroom configuration.

The pilot consisted of six sessions consisting of ten
hours of synchronous conferencing. As indicated, a number
of different interactions and observations were attempted.
The first two sessions concentrated on face-to-face interac-
tion between the Bimey students and their mentors at the
university (see Figure 2.). The benefit of this particular type
of interaction was that it familiarized the students with the
equipment and allowed them the opportunity to become
comfortable with its operation.

The small group observation gave the university
students the chance to observe the outcomes of particular
methods applications such as self-assessment by the Bimey
6th grade students. It also allowed for the observation and
discussion of peer interactions. Audio and video segments
were selected and delivered to Dr. Gere’s students and
discussed at length.

Figure 3. Small Group Observoﬁo.

The large group to large group interaction was fairly
dynamic as both groups could see and speak with each
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other. This was problematic for the Southfield students
however, because their monitor was significantly smaller
than the large screen projection the University students
were receiving and consequently they had a difficult time
resolving who the individual speakers were at the Univer-
sity sight. One attempt at solving this problem was the
placement of a small monitor in the group circle at Birney.
The University students were able to get a sense of the
classroom dynamics, layout, and management issues but
the graininess of the image was a disappointment to some.

Many of the sessions started off with individual to
group interaction typified by the university students
querying Ms. Schiller on various aspects of practice. We
could say that this was our most successful connection as
far as the audio and video quality were concerned.

Figure 4. Large Group-fo-lorge-gup
interaction.

Figure 5. Individual-to-group interaction.

This project is by no means completed, but we have
already leamned a great deal from it. In addition to what we
know about how to work effectively with ISDN, we have
also learned the importance of thinking of technology in
broader terms rather than simply focusing on the two-way
connection. We found, for example, that an occasional
conversation via a speaker phone between the university
methods class and Ms. Schiller enhanced the video

experience. Similarly, video tapes were sometimes useful as
the real time connection. After the initial semester of two-
way connection, the project team initiated an analysis of the
data collected, and that analysis is still in progress. What
we can report at this time is that the technology of two-way
video has real promise for enhancing the discussions of
praxis among pre-service teachers.
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BecINNING RussiaN CoursE For DisTANCE LEARNING
IN RURAL AREeAS OF UtaH

Alla D. Paroiatnikova
Southern Utah University

This paper deals with the design, development, preparation, and delivery of Beginning Russian, a course taught via
EdNet (Educational Network) simultaneously to a class of Southern Utah University students and a concurrent
enrollment of high school students at five remote sites of Utah in the fall quarter of 1996. The EdNet and Telelearning
Center located on the campus of Southem Utah University in Cedar City, through state appropriations, has been involved in

distance education activities for more than 3 years now. It transmits classes to 10 sites in Utah, including both rural high

schools and local colleges (Dixie College in St. George). Classes taught on EdNet, so far, include both General Education

classes such as Intermediate Algebra, World Geography, and Business core curriculum classes such as Accounting or

Marketing. Beginning Russian is the first attempt to teach a foreign language using this new and rapidly developing

educational medium.

The reasons for choosing this particular non-traditional
foreign language as the first one to experiment with are
both objective and subjective. The first reason is that SUU
is currently developing a brand new Russian minor
program, and the University wanted to make it more visible
for prospective students. The second reason is that the
instructor of Russian is enthusiastic about new technologies
and brave enough and willing to undertake the design and
teaching of a telelearning course.

This paper deals with Stage 1 of the project which
consisted of identifying the problems and finding appropri-
ate solutions for effective instruction in the following areas:
» Organization

» Training
* Technology
» Methodology

= Psychology
+ Teaching strategies
» Evaluation and assessment

Works by McKenzie and colleagues (McKenzie et al,
1996) and Beers (Beers & Orzech, 1996) provided valuable
guidance and insight which helped us to avoid and
minimize some pitfalls. However, other “gremlins” became
evident even at the preliminary stage. The main reasons for
this are as following:

1. This is a “mixed” course. There are on-campus students
at SUU and high school students at five remote sites in
different parts of Utah. This situation required adapta-
tion of the regulrar course and integration of new

leaming designs and media into the course delivery in
order to meet the needs of two student groups meeting
in different learning environments.
2. Foreign language acquisition implies gaining both
knowledge and skills a fact that makes distance
leamning more challenging than many other academic
disciplines.
Russian has a different alphabet. This poses extra
problems for computer communication, especially for
the beginning class, which does not seem viable both
logistically and methodologically.
4. This five-credit hour class is taught every day of the
week — a situation that has its advantages and disad-
vantages.

(#%)

Organization and Training

Southern Utah University is one of eight higher
education “hubs” that connects high schools to universities
in the state. SUU allows high school students in the rural
areas of Utah to enroll in courses that allows them to earn
high school and college credits simultaneously.

The organizational strategy developed and imple-
mented by the SUU Telelearning staff included marketing
of the class, selection of the most convenient time slot, and
organizing training for all the participants. In addition, the
staff worked with the university bookstore to provide
textbooks, workbooks, tapes, and extended syllabi for the
class.

Marketing was conducted in the spring of 1996, along
with other teleleaming classes. The result was that students
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in five rural schools of Utah expressed their intention to
participate in the Russian language class with a total of
about 25 students planning to enroll. The high number of
schools was unexpected since it was not a traditional course
taken by high school students. We faced a difficult di-
lemma, should we limit the class to two distant sites and
the on-campus students as was originally planned? Or,
should we go ahead and accommodate all the interested
students for the sake of promoting the program and try our
best to organize a quality instruction comparable to a
traditional language class? We decided in favor of the latter
altenative, keeping in mind that the class size would
decrease during the first two weeks of instruction.

The next step was scheduling. The time slot for the
class had to be negotiated so that it would fit into the
schedule of the telelearning center, the instructor’s
schedule, and the five participating high schools. It seemed
like an insurmountable difficulty, but thanks to the
excellent working relationships between the Telelearning
Center and the principles of the high schools, it was
resolved.

During the mandatory training conducted by the
Telelearning Center, both the site facilitators and the
university distance education instructor received all the
necessary information (there is a special package developed
for this purpose) and had hands-on experience with the
support of the Center’s technical staff. The instructors had
a choice of controlling all the technology in the teleleaming
class themselves or having a technician (usually a part-time
student) do it for them. The Russian language instructor,
for several reasons, decided to have a technician working
for her — this proved to be very wise. She had her hands
free to deal with more demanding problems during the
class delivery. Out of five sites, just one (at Beaver) did not
have a specially appointed facilitator. However, one of the
students successfully performed this function.

The University bookstore ordered all the teaching
materials for both on-campus students and distant educa-
tion students and sent them over to the respective sites in
time for classes. The bookstore also provided all the
enrolled students with the extended syllabus which will be
discussed later on.

Technology

The course was delivered on EDNET, a live interactive
closed-circuit television system which connects all the
public higher education institutions in the state to over 90
sites in Utah. The class was transmitted to all the partici-
pating sites from the specially equipped telelearning classes
on the SUU campus. For this particular class we had to
increase the number of microphones (one for two students)
which was required by the specifics of the foreign language
instruction. The facilitators at the sites were asked to pay
particular attention to the quality of audio equipment and
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its proper adjustment to the needs of the class. The
telelearning classroom is equipped with a computer, VCR,
CD-player, cassette player, and ELMO, which certainly
enhanced the presentation of material for on-campus
students as compared to a regular class in an ordinary
university auditorium. The room also had a telephone and a
fax machine which facilitated the communication, espe-
cially during tests.

Methodology

Methods and techniques to be used in this course were
determined by two major factors: goals and objectives, and
the specific needs of the student body involved in the
knowledge acquisition. Beginning Russian is defined in the
extended syllabus as a “communicative introductory
Russian language course that emphasizes language
proficiency in all four skills of speaking, reading, listening,
and writing.” The focus on communication as a goal posed
incredible difficulties for the instructor as well as the
students at distant sites in view of apparent additional
barriers for authentic communication inherent in this mode
of instruction. However, the temptation to substitute it with
a more easily achievable goal of teaching just reading and
translation was rejected as doing a disservice to the
students, lowering the plank of instruction, and limiting
further progress of students’ foreign language studies, since
it is the initial stage of language acquisition that determines
to a great extent the student’s attitude towards it.

This goal determined the construction of learning
environment as interactive, interpersonal, and communica-
tion-centered. The cognitive, constructivist learning
theories of language acquisition , as well as the theory of
Stage-by-Stage Development of Mental Actions (Galperin
& Talyzina, 1976) proved to be very effective for this
technologically enhanced medium of instruction just as
they are for a more traditional one. It should be noted that
it has been very successfully applied to Computer Based
Instruction (CBI) and in mathematics as well (Bouniaev,
1996).

Another goal of Beginning Russian is stated as
“Introduction to Russian Life and Culture, from history and
traditions to geography, facts, and famous people.” This
goal is actually much more easily achieved in the well-
equipped telelearning class where we can view videos,
listen to the tapes and CD’s, bring pictures from WWW,
take a close look at maps and pictures than in a regular
university auditorium. In this case, on-campus students can
benefit from taking a class in a technologically enhanced
leaming environment. The goals of the course determined
the method and type of instruction as traditional delivery of
content with the instructor being not only an information
provider but a facilitator of communications and interac-
tions between students both on campus and at distant sites.
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The mixed type of student body consisting of both “live’
university and high school students, some of whom were
more than 200 miles away, required development of
methods that would make it into one big learning team
where everybody is involved in the ongoing activities. The
key methodological elements were teamwork, involvement,
cooperation, and interaction in real-time with all students
participating as members of one class.

Psychological Aspects
Psychological aspects of this telelearning class were

considered of primary importance for its success. It is a

highly challenging class for both the instructor and the

students considering that communication is the goal of
instruction and interaction is the mode of language
acquisition. Two major psychological issues had to be

addressed in designing and delivering this class: (1)

developing camaraderie with and between students and

minimizing the feeling of isolation at remote sites and (2)

finding effective ways to deal with debilitating levels of

anxiety which is particularly difficult to cope with in the
situation of increased interpersonal distance and exposure
to several different audiences.

The emphasis on cooperative learning and communica-
tion focus required that special attention be paid to coping
with debilitating anxiety which motivates the learner to flee
the new learning task thus stimulating avoidance behavior
(Scovel, 1978, p. 139).

Camaraderie is an important factor in leaming a
foreign language since “familiarity, trust, and comfort with
others act to boost students’ certainty that their actions will
be well received and their attempts at communication will
be welcomed, or at least not ridiculed or scomed”
(Pellegrino, 1996, p. 7). Several important elements helped
to create this atmosphere of comfort:

« Every student in the class had to choose a Russian name
for himself or herself, thus “hiding” their own person-
alities. This tumned the class into a play, a stage, a
different reality. It was interesting to observe that after
some time the students started calling each other their
Russian names even out of class.

* Before the beginning of each class, students from different
sites could ask each other questions, find out some personal
information such as likes and dislikes, sports, and hobbies,
which also helped to create camaraderie.

» At each site students were encouraged to work as a tearn
or in several groups and respond to instructor’s
questions together rather than individually. The initial
stage helped timid and shy students to become involved
in the active process of language acquisition in a
“cushioned” environment.

et

» The class atmosphere was relaxed and humor played an
important role in setting the mood of the class in order
to establish a more personal relationship with students
which made it seem less like “virtual” reality

« The instructor took trips to visit the three largest groups
of students in Escalante, Orderville, and Bicknell.
Meeting these students in isolated villages of Utah was
one of the most gratifying experiences in the teaching
career of the instructor and helped to establish a live
bond with the students.

The developed psychological strategies included all the
above mentioned elements of creating psychologically
comfortable learning environment with the special empha-
sis on correction techniques. As Pellegrino states: “Aggres-
sive correction, mocking, quick or elevated speech, and
condescension are frequently cited examples of others’
behavior that can cause students to feel more certain of
negative results” ( Pelegrino, 1966, p. 7). The students’
corrections were in the form of either explanation of a
particular grammar rule and then all the students were
asked to repeat the correct version in chorus or just the
latter. Therefore, correction of mistakes was a shared
learning process. It was also a cognitive learning process
since the student had a very clear idea of what mistakes
were made and the correct way to do it.

It should be noted that all students were supposed to
participate in this work, not only on-campus students or
students at some particular site. Unfortunately, it did not
work this way all the time because students got distracted.
However, the instructor consistently tried to implement this
strategy.

Another important component of the efforts to mini-
mize the anxiety was the testing technique. Since it is the
final result or outcome that is important in any foreign
language acquisition, intermediate tests (five during the
ten-week quarter) were not graded and students did not
gain or loose any points for their final grade in these tests.
The test was called “control work” which was undertaken
to check their language progress and indicate both to them
and the instructor what things should be reviewed again
(memorized, practiced, etc.). The tests were thoroughly
analyzed in class and distance students then mailed them to
the instructor for the second review. This effort definitely
helped to decrease anxiety and fear of failure, and helped to
establish a healthy attitude to tests, correction of mistakes
and learning progress in language studies. The students
actually knew how they were doing but they did not get
discouraged (which is a very common thing in foreign
language studies) or felt that they had decreased or even
ruined their chance for a good grade at the final exam.

This strategy was especially important for on-site
students since they feel much more intimidated by tests
than on-campus students due to the physical absence of the
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teacher. They could not ask her any questions without the
whole class knowing about it, they could not get an
encouraging smile or whisper like “you’re doing great”,
etc. which provides psychological support in a stressful test
situation.

Another way of dealing with debilitating anxiety,
especially at the beginning level of language acquisition, is
dispelling students‘ misconceptions about the Russian
language. Students in the rural part of Utah, like many
other Americans, possess a myriad of myths about the
difficulty of Russian — especially its non-Latin alphabet,
grammar, and vocabulary. One of the first things to do in
the beginning Russian class is to dispel these misconcep-
tions so that meaningful learning can begin. During the
very first class students found out that they already knew
about 120 Russian words -- “international” words like
bank, telephone, business, doctor, actress.

In the second class, students learned half of the Russian

alphabet (letters that are the same as in the English
alphabet). Consequently, they learned the alphabet in less
than a week and started to read after the third class. This
helped to lower the level of anxiety and to implement a
correct understanding instead of misconceptions. Dispel-
ling the socio-linguistic and cultural misconceptions of
language learning in the process of class instruction is
especially important for distance education students. Very
often it is their only accessible source of information. On-
campus students can come to the instructor’s office, ask
numerous questions and get support, they also can interact
(and they do) with Russian exchange students, none of
which is available for students in far away rural areas of
Utah.

Teaching Strategies

Enhanced multiple teaching strategies were designed
from the psychological theories that would facilitate
teaching both “live” students at SUU and distant learners.
Some of them were already described in methodology and
psychology parts of this paper. The basic concept is
multifaceted interaction, group work, cooperative learning
(different levels of cooperation) and active participation
and communication of the whole class (both “live” and
distant students). Feedback strategies were particularly
important for this mode of instruction and were given
special emphasis. These included encouragement, valida-
tion, assessment of students results, and active intervention

to provide suggestions, comments, and clarifications. Back-

up support included video-taped classes, audio tapes, and
one hour a day “hotline”” (dial up) for students’ questions.
Extended curriculum was prepared to serve as a guide for
better organized learning. Teaching materials, which
included a textbook, a workbook, recorded audio tapes,
videotapes, and hand-outs, were carefully selected with the
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view of their appropriateness for both traditional and
distance learners.

After two weeks of instruction it was clear that on-site
students needed some extra time to ask their questions and
to get some more practice on a one-on-one basis with the
teacher. The unusually large size of the class (52 students)
made it necessary to have at least one extra tutorial class for
distance education students. These students, unlike on-
campus students, did not have access to a Russian tutor
four times a week and the instructor’s help during office
hours. Every Tuesday for the next eight weeks, on-site
students could talk to the instructor and get the necessary
help. The high school students seemed to enjoy and
appreciate this tutorial class that was held just for them.

Assessment and Evaluation

Special questionnaires were developed to assess and
evaluate the course. They were distributed among distant
learners and on-campus students. Because the class is still
in progress at this time, the results of this effort will be
known later on in the year.
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New Founp Resources IN DisTANCE Epucamion: Museums
CRrEATE RiCH ENVIRONMENTS

Michael Speziale
College Misericordia

The Pennsylvania State Museum has been conducting educational workshops and seminars for K-12 schools for years.

To access these programs however, teachers have had to physically take their classes to the museum in Harrisburg,

Pennsylvania. The limitation of distance has significantly decreased the number of schools that have been able to take

advantage of the resources available at the State Museum. The Northern Tier Rural Distance Learning Consortium, initially

composed of six rural school districts and three colleges from rural northeastern Pennsylvania, is predicated on sharing

educational resources over vast distances. The combination of distance education technology and the resources of the State

Museum has made the collection at the museum available to a much larger audience. This paper outlines the background of

the Northern Tier and the subsequent inclusion of the State Museum as a partner. It also addresses some of the logistical

problems faced by museum staff in preparing for presentations.

Background

In 1994 the Northern Tier Rural Distance Learning
Consortium began a seamless exchange of resources using
video-conferencing (Freeman, 1996). The original consor-
tium was composed of six rural school districts and three
colleges located in northeastern Pennsylvania. Lackawanna
Junior College, Scranton, PA serviced the consortium as
the original two-year higher education institution. College
Misericordia, Dallas, PA and Penn State Wilkes-Barre, PA
campus were the original four-year higher education
partners. Both Misericordia and Penn State have offered
undergraduate courses to advanced placement students in
participating districts. In addition, the school districts in
the consortium have utilized their distance education
equipment to share unique and typically underpopulated
high school classes such as Japanese and Aviation.

The consortium uses a compressed-video infrastructure
to conduct interactive video-conferencing. All participat-
ing institutions have installed a Picture*Tel video-
conferencing classroom system which is the focal point for
transmission and reception of information. A typical
system includes several devices for transmitting educational
information such as a document camera which can be used
to view overheads or three dimensional objects; a computer
which can be used to project anything that appears on the
computer screen; VCRs for broadcast of videotape; and two
cameras which are used for face-to-face contact. These
devices have forced distance educators to format their
classes for presentation using the technology. Although this
may seem to be a barrier, teachers have embraced the

opportunity to enliven their presentations utilizing the new
technology. The success of the distance education consor-
tium has provided a foundation for additional funding
received through a federal challenge grant. As a result, “the
consortium will establish links with 60 video-conferencing
sites in New Jersey, New York and other parts of Pennsyl-
vania, greatly broadening its potential” (Freeman, 1996, p.
30).

The State Museum as an Outside
Resource

Although the primary goal of the consortium is the
exchange of classes to strengthen the curriculum, partici-
pants have continuously sought alternative uses for the
technology. One such alternative has been to access the
educational programs provided by the Pennsylvania State
Museum. Although the museum’s educational programs
have serviced many schools over the years, teachers and
students have typically had to rely on field trips to access
the programs. Distance education technology has the
potential to remove these barriers.

Through funding provided by the Northern Tier and a
grant from Bell Atlantic, a system was placed at the State
Museum. Grant funding provided initial training for
museum staff, follow-up support from College Misericordia
personnel, and a salary for an on-site technical support staff
person who is responsible for the museum’s Picture*Tel
system.

The planning committee for the museum project
decided that the first offering by the museum would be a
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workshop on archeology. Since the system that is located at
the museum is a classroom system which limits its portabil-
ity, the museum’s staff was faced with the daunting task of
converting their teaching materials to a format suitable for
transmission via compressed video format.

College Misericordia personnel used a Sony Hi8
camera to record artifacts, dioramas, and displays, that are
the focus of the archeology workshop. The college staff
then used a Targa 2000 video capture board to digitize the
video tape. Frames of the video were exported as graphic
files for use in Power Point. In addition to presentation
graphics, the museum staff uses hands-on kits containing
simulated artifacts which are mailed to the participating
classroom prior to the presentation. During the presenta-
tion, museum staff use the docurnent camera to show three-
dimensional artifacts and computer graphics to show
digitized images from the museum’s displays and diora-
mas. When the presenter makes a reference to a specific
artifact, he/she asks the students to refer to their collection
of simulated artifacts. This technique offers a hands-on
approach even at a distance.

Summary

As a follow-up activity, College Misericordia’s Educa-
tion Department will be sponsoring a collaborative project
in the spring of 1997. Faculty members from the college
will work with K-12 teachers and students to build upon
the archeology workshops offered by the State Museum.
Suggestions such as creating cross level teams who will
work at actual archeological dig sites are currently being
considered. The follow-up project will help pre-service
teachers to identify ways to incorporate outside resources in
their classrooms.

Teachers in the distance education consortium are eager
to participate, and view the opportunity as a chance to
enliven their curricula. The inclusion of outside resources,
such as the State Museum’s collection provide ideal
opportunities for creativity to soar and for students to
experience a fascinating world of applied knowledge.
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You CAN GeT THeRe FROM HERE

Nancy G. Mims Sharon L. Newbill Jo-Anne Schick
State University of State University of State University of
West Georgia West Georgia West Georgia

There is a lack of cultural appreciation and knowledge of diversity among faculty, students, community, and the
service area of the State University of West Georgia (SUWG). In this immediate geographic area, migration has

typically been outward. However, during the next 30 years, immigration from Latin America, Southeast Asia, Eastem
Europe, and Africa into Georgia is expected to triple. Studies show that during 1993-1994, 7,520 foreign graduate students

studied in Georgia. 1,466 jobs were created as a result of foreign students, and 28,105 language minority children were

enrolled in Georgia public schools. Therefore, Georgia’s current and future educators need to have hands-on experience,

skills, and tools to promote curriculum and learning environments in which awareness, legitimacy, and significance of

diversity within cultures are celebrated. Changes and additions to the teacher preparation program, as well as preparation
for successful communication in all areas that deal with human relations, will be a major focus of the future at SUWG.

In order to meet these needs, SUWG, with a service
area of 44 counties and a student population of 9,000, has
instituted a three-course ESOL (English to Speakers of
Other Languages) sequence to assist those teachers directly
involved with the education of language-minority children.
These classes are transmitted via GSAMS (Georgia
Statewide Academic and Medical System) to the various
school districts. Teachers who typically do not enroll in the
three-course ESOL endorsement sequence, require expo-
sure to and information on the nature of culture/accultura-
tion, language acquisition, and the methods appropriate for
use in the classrooms.

Language programs typically impact only students
attending school. However, they do not represent the actual
number of families living in the area or the gaps in cultural
differences felt in many communities — especially those
communities where few families have the opportunity to visit
other cultures. Although many travel videos and textbooks
relate topography and some local traditions, they do not take
the place of actual experiences. Furthermore, students and
educators visiting foreign countries often have superficial
experiences because they stay in hotel and visit sites from a
tourist bus with barely enough time to explore the real setting.

Technology and Teacher Education

In order to bring about substantive change in communi-
ties, curriculum reform must involve changes in the
teaching of cultural diversity. The anticipated project will
send six university instructors from several departments
within the university on a three week cross-cultural
experience to towns and cities in Mexico. Mexico was
chosen as the first country or residence because 61% of

1

students in the university’s service area are Spanish
speaking. The SUWG instructors will immerse themselves
in the local culture by living with a Mexican family and
becoming participant- observers in school and community
activities. Before the field experience begins, a preparatory
in-service session will focus on awareness, legitimacy and
significance of different ethnic and cultural identities, as
well as tools and skills for data collection.

In following years, the project will expand to include
undergraduate and graduate students at SUWG who are or
will be practicing teachers, counselors, and administrators.
In order to give more depth to this project and to provide
faculty and students with more knowledge of various
cultures, other regions and countries within North America
will be included. SUWG ranks 7th in the nation with the
number of students completing undergraduate teacher
preparation programs and 14th for graduate students.
Therefore, this proposed reform has the potential to become
far-reaching, and it is possible that other institutions will
replicate the program.

This program takes a quantum leap from existing
programs and impacts the whole service area of the
university. It gives the participants action-oriented hands-
on experiences to deal with and understand the diversities
within cultures. The learners will share their first-hand
experiences through several modes. For example, a
professor can be linked with the university closest to their
location and can conduct classes using a software program
such as CUSeeMe, or satellite transmission, or e-mail.
Students and community members can ask questions and
discuss concerns, myths, and stereotypes with the professor.
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Immediate feedback to such questions could provide a real
break from preconceived ideas, and students in teacher
preparation programs and.graduate programs could gain a
more realistic picture of other cultures. School children,
relating to their peers and parents what they have leamned
in school about diversities in cultures, can assist in ending
prejudices and/or allow for a better understanding of
differences. An enhanced curriculum can provide a means of
drawing people together into a more humanistic and caring
environment, responsive to the diversity within a community.

Other universities could easily replicate this program.
Furthermore, other colleges within a university or depart-
ments within a college could also have a stake in the
program. The benefits of this program are more far-
reaching than just universities, because present educators,
future educators, and communities would benefit; affecting,
in the long term, thousands of individuals.

Improvement Through Technology and
Travel

In the past, pre-service and in-service educators have
had limited multi-cultural education courses. With an
increasing need to infuse multi-culturalism into the
curriculum, instructors in all areas of education need
knowledge of language and culture to incorporate into
content specific courses. The willingness of teachers to
change their teaching and to incorporate diversity into their
lessons is a stepping stone to success. In the first year of the
project, those university instructors who took part in the
three-week cross-cultural residency would upon returning,
revise existing course curriculum and incorporate this
information into their courses. The faculty, would then
become a model for curricular change. This first year
would produce major reforms in curriculum and pedagogy.
In the second year of the program, selected in-service
teachers would revise and improve the existing curriculum
with their experiences. An introduction to diversity may be
more important for those children who live in predomi-
nantly mono-cultural settings because these children will be
ill-prepared to function in a society that is becoming
increasingly culturally diverse.

The SUWG is committed to its revised university
mission statement of September, 1996 — “affirmation of
the equal dignity of each person by valuing cultural, ethic,
racial, and gender diversity ...” and endeavors to “provide
significant opportunities for student involvement and field-
based experiences.” The primary objective of this project,
which is to produce curriculum reform in the area of
cultural relevance, reflects the focus and mission of our
university. Through the evaluation process below, we will
validate the effectiveness of the project.

Evaluation
The researchers are examining diversity within cultures
and participants response to the diversity. Qualitative

techniques are useful for capturing the richness of experi-
ence and are highly appropriate to this study, and since
experiences will differ from individual to individual,
evaluation will require detailed descriptions. Assessment
the first year will be a goal-free, process evaluation using
qualitative techniques of inquiry (Patton, 1990). Goal-free
evaluation allows researchers to gather data on a broad
array of actual experiences without narrowing the study to
preconceived outcomes. Outcomes will naturally emerge
and will eliminate the possibility of missing important
unanticipated events. Goal-free evaluation relies heavily on
description and direct experience with the program, and
most critically, on suspension of judgment about the
program. It concentrates on discovering what is actually
happening in the field. Process evaluation is dynamic,
emergent, and fluid and focuses on experience and feelings
of the participants. Such evaluations are useful in programs
in which dissemination and replication at other sites are
desired. Second and third year evaluations will be forma-
tive and summative, respectively. The formative evalua-
tion will focus on program improvement; summative
evaluation will focus on program effectiveness.

Data will be collected on participants’ experiences and
on their three week residency. Participant data will include
( 1) Pre/post trip feeling’s about diversity . The Expressive
Autobiographic Interview (EAI) technique will be used to
gather this data. The EAI technique permits the interview
to selectively evoke feelings with a flexible and chronologi-
cal self-centered framework. (2) A reflexive journal kept by
each participant. (3) Observations of participant class-
rooms to evaluate the impact of cross-cultural experiences.
Cultural data will include participant field notes, a video,
or videos, of community and school activities recorded by
participants, and nominal group session of students at the
SUWG who view the films of the field experiences.
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Dicimzep MuttiMeDiA AND DISTANCE LEARNING:
Do THey Mix?

Drew Tiene
Kent State University

As a state university with a mandate to provide opportunities in higher education throughout the northeast corner of
Ohio, the Kent State University system includes seven campuses. Some of the six branch campuses are well over

an hour’s drive from the main campus, and a few are almost two hours away. This part of the country also experiences

severe winter weather for several months, making driving conditions rather hazardous at times. Travel between the regional

campuses and the main campus, where most of the coursework is offered, can be inconvenient and time-consuming.

Providing more coursework at regional campuses via a distance education system makes a great deal of sense.

The “LearnLink” Project

Two years ago, the university established a distance
education project to connect all seven of its campuses. After
considering the use of full screen two-way television, it was
decided instead that the system would be computer-based,
with a compressed video component. Partners in this
project were IBM and a software company named ILink
that had developed computer software for transmitting data
across networks. Kent State became a beta test site for this
“LearnLink” software, and several courses have been
taught at multiple sites using this approach. The term
“Distributive Learning” distinguishes this computerized
approach from television-based systems which are gener-
ally referred to as “Distance Learning.”

Each campus will have its own Distributive Learning
Classroom. This special classroom is essentially a net-
worked computer laboratory with compressed video
capability. Beside each computer is a small color camera
with microphone. A part of the computer screen is used for
low quality television transmission between participants.
The instructor can control who appears onscreen in the
video box and what computer screen will appear on all of
the students’ computers. Students can signal the instructor
via the network that they would like “the floor,” as it is
termed, and they can appear in the video box on everyone’s
computer. In addition to communicating on Kent’s own
network, there is access to the World Wide Web through
Netscape.

LearnLink supports the Toolbook authoring language,
so lessons for this system need to be developed in advance,
using Toolbook. The faculty who have offered to teach as
part of the pilot phase of the project, including the pre-
senter, have each been assigned a programmer to help them
develop lessons. In this way, multimedia lessons have been
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developed to use for distance education, which include
sound, still pictures, and video footage. Kent State’s system
can provide extremely dynamic forms of lively, interactive
instruction that students at remote sites can use, at their
own pace, each sitting at their own computer. This
“Distributive Learning” system has tremendous instruc-
tional potential.

The Potential of “Distributive Learning”

What is the potential of such a system? First of all, the
system is computer-based, so it can deliver instruction that
takes advantage of the computer’s considerable capabilities.
One of these advantages is that instruction can be system-
atically planned in advance and developed carefully,
following principles of good instructional design. The
lessons, once developed, can be used repeatedly by students
in subsequent classes. These lessons can be revised and
improved, based upon instructor and student reactions to
working with them. They can be made highly interactive.
Students can answer questions and receive feedback
regarding their responses. The computer can also encour-
age them, when they are doing well. When they are not, the
computer can provide hints and remediation. It can also
branch to other parts of the unit, if the material is either too
difficult or too easy for the student. Students can move at
their own pace through the unit. Instruction can, in this
fashion, be highly individualized (Hannifin & Peck, 1988).

Today’s powerful computers have the ability to provide
a wide variety of different types of materials. In addition to
text, pictures, sounds, and video materials can be incorpo-
rated into the lessons. These digitized multimedia materials
can enliven a lesson. The visual material can help clarify
key points. Audio can also be very helpful, especially for
topics like music and language instruction.
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In addition to being able to present video segments, the
LearnLink system provides a window on the computer
screen where a compressed video signal is shown. This
signal comes from a small camera, with a microphone,
placed next to each computer. This way students can see
and hear the instructor, or any student who takes control of
the system. This feature allows for face-to-face interaction
between participants. Discussions can be held, and
participants can get to know one another. It can signifi-
cantly enhance the social dimension of this type of class
and provide a more personalized experience than some
other forms of distance learning,

Delivering this instruction via telecommunications
lines to students at remote sites has several potential
advantages. For the students at remote sites, they need not
travel long distances. Because it is more convenient, other
students in these locations may decide to enroll. Students
who otherwise might not consider pursuing studies at the
college level might take advantage of these opportunities
(Willis, 1993).

Hopefully, this experience will also benefit the instruc-
tor. If the equipment is user-friendly, the teaching experi-
ence could be similar to working in a self-contained
classroom. Some might find it interesting to teach across
multiple sites and meet the challenges associated with this
experience.

Overall, the system has obvious potential benefits for
students from the regional campus sites. It also may
contribute to faculty development. The university itself
might benefit considerably. Kent State may be able to
augment its offerings at regional campuses and expand
enrollment. Higher enrollment would increase income and
would also help the institution fulfill its mission to bring
higher education to the entire northeastern corner of the
state. If LearnLink is ultimately used by other universities,
Kent State might be able to market the courses it has
developed for use on the system.

The Challenges Faced by “Distributive
Learning”

The considerable potential of “Distributive Learning” is
matched only by the magnitude of the challenges it faces.
The more technically sophisticated a system is, the more
prone to glitches it is. Providing computer-based instruc-
tion for entire college level courses is a ambitious venture
to begin with, even without the additional challenge of
trying to send it across telecommunications lines.

To begin with, the project is based upon the assumption
that a significant percentage of the average college course
should be delivered using computer-based instruction. Most
university courses, based upon lecture or discussion, are
essentially an exchange of ideas between participants.
Whether this exchange can be replaced by computerized
activities is debatable. Artificial intelligence is not devel-

oped to degree where a computer can effectively replace an
instructor as discussion leader. Much of the material
described in lectures could be provided as computer text,
but reading lecture notes hardly seems like something
worth the trouble it takes to create them.

Today’s computers are capable of providing more than
just text, however. The LearnLink project plans to develop
exciting lessons that use the full capabilities of the com-
puter. Instructors are being encouraged to digitize pictures,
sounds, and video, as well as text. But multimedia lesson
development demands creativity on the part of the instruc-
tor. Many college instructors are not used to using non-text
materials in their classes and they may be unsure how to
effectively do so. Furthermore, very few college instructors
will have the computer programming (or “authoring”)
skills necessary to computerize their class materials.
Programmers need to be employed for course development.
The process is time-consuming. It can all get quite expen-
sive.

Furthermore, to use commercially available materials,
copyright permission must be obtained. This requires
further time and effort. At Kent State, librarians are being
asked to assist in this process. Publishers can be very
concerned about the dissemination of their materials on-
line. Apparently, some have claimed that even printed
material in textbooks already purchased by students for the
class is subject to copyright clearance.

Multimedia files also require considerable computer
memory and processing power. Used to any great extent,
they may tax the capabilities of the equipment in the
laboratory. In demonstrations of the LearnLink system that
have used extremely large video files, there have been
problems with machines crashing.

Another problem associated with the amount of
processing required by large lesson files is sending them
across a network. A considerable degree of bandwidth is
necessary. The Kent State system local area network has its
limitations, in this regard, as do the T-1 telecommunica-
tions lines used to send signals between campuses.

Distance education poses its own set of chal-
lenges. Students at remote sites typically find it more
difficult to pay attention, ask questions, contribute to
discussions, get assistance, and get to know the teacher
(Tiene,1997). Working with students at remote sites is
problematic in the Distributive Learning system, for several
reasons. In attempting to overcome these disadvantages, a
system should provide as realistic a set of signals as
possible from the teacher’s classroom. However, in the
Distributive Learning system, the compressed video signal
is jerky and lips do not synchronize with sound when
people talk. The audio part of the video signal is also on a
delay. Students must wear headsets to hear it clearly. (In
the teacher’s classroom this becomes somewhat distracting,
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since the instructor’s voice comes back in the headsets
several seconds after the students actually hear it).

There is another problem associated with assisting
students at remote sites linked to Kent’s Distributed
Learning system. The LearnLink software does not yet
enable the instructor to see student computer screens,
except in “snapshot” still-frame form. This still frame can
only be initiated by the student, using a different piece of
software expressly for this purpose. In addition, the
instructor cannot demonstrate educational software on the
system, other than Toolbook files, since it cannot be
processed by the LearnLink sofiware that transmits data
throughout the system. These capabilities are promised by
ILink software developers in the near future. But, for now,
these limitations have affected the way in which instruction
can be delivered.

It is hoped that many faculty members will enthusiasti-
cally participate in the Distributed Learning project at Kent
State University. So far, participants in the Pilot Project
have been selected from applicants who are given a stipend
to cover the extra preparatory time and effort associated
with preparing course materials for the system. Whether
future faculty will volunteer and whether monetary
incentives will be necessary, remains to be seen.

It will be interesting to see if this project allows the
university to expand its course offerings and increase
enrollment. The cost-effectiveness of the project will
depend largely on its doing so. If the LearnLink-based
system for Distributed Learning is successful and is
adopted by other universities, Kent may eventually be able
to sell some of the courseware it has developed, as a pilot
test site for the system. Hopefully, the system will live up to
its potential and can provide a highly dynamic form of
college level instruction across an entire section of the state
of Ohio.
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LIVE ProJecT - LeaRNING IN VIRTUAL ScHOOL ENVIRONMENT

Tomi Nummi
Helsinki University

Aarno Ronké
Helsinki University

Janne Sariola
Helsinki University

The LIVE (Learning In Virtual school Environment project) means research and development of pedagogical models
for distance teaching practice in school classrooms. These models help a learner improve information processing

and cooperative learning in an open, virtual school-like learning environment. The LIVE project expands a multiple media

learning environment and makes it possible for learners to document events and processes outside school. The equipment
used enables the flexible, mobile use of audio conferencing, fax, and Internet services. As a result, the distance education
network becomes an open virtual-learning environment — independent of time and space.

This article describes a research and development
project carried out in a distance education classroom at the
Media Education Centre of the Department of Teacher
Education, University of Helsinki. The pedagogical
decisions are based on the constructivist learning concept
in an open and flexible learning environment. Special
attention has been paid to the possibilities of using interac-
tive teleccommunications in learning situations, especially
in videoconferencing. In teacher training, student teachers
can include distance teaching practice in their studies
which acquaints them with pedagogical decisions regard-
ing distance teaching.

As the result of distance education development at the
University of Helsinki, there is an ISDN-based school
network consisting of the University, teacher training
schools, and smal