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The Committee worked throughout the year to
bring you the broadest, most inspiring, and
useful program possible, and trusts that you
enjoyed many valuable learning and sharing
opportunities during the conference.

Be sure to browse through our Presenter
Handouts and Research Papers sections to

continue building on the knowledge foundation
you established at NECC 2001!

Louis Gomez, Helen Hoffenberg, & Anita McAnear
NECC 2001 Program Co-chairs

The NECC 2001 Program Features:

Keynotes

Designed to inspire and educate, Keynotes are
offered once at the beginning of each conference
day, at the closing session, and at the conference
luncheon.

Workshops

Offered before and during the conference,
Workshops are designed to provide more in-
depth exploration of specific issues and topics.

v
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e " Available in 3-, 6-, and 12-hour (two-day)
Foture NECCs : segments in both hands-on and seminar/demo

Site Nﬂp -+ formats, Workshops require additional fees and
i -+ advance registration.
= L

Make & Take Sessions

These two-hour sessions offer hands-on activities
to small collaborative groups aimed at learning
to use technology to create a product or project
that participants can then take home. Enrollment
is limited to one session per person. Additional
fee ($10) and advance registration are required.

Concurrent Sessions

Offered in one-hour panel, team, or individual
formats, Concurrent Sessions highlight the
successful programs, projects, ideas, and
concepts of educators from all levels. Spotlight
Sessions are a special category of Concurrent
~+ Sessions and feature recognized leaders in the

. educational technology field.

| Research Papers

| . Offered as part of the Concurrent Sessions, Paper
sessions feature two peer-juried original research
papers per one-hour time slot, on the general
theme of using technologies to enhance
education.

Posters & Web Poster Sessions

These two-hour sessions allow participants to
engage in one-on-one or small-group discussions
featuring both hard media and electronic
displays. Web Posters include the enhancement
of Internet connectivity. Attendees can view 12
Poster and 12 Web Posters at each time block.

Student Showcases

In these two-hour sessions, students and teachers
demonstrate how they use technology in their
classrooms.

Program Themes

)

o ;
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- Building A Framework
Building Technology Capacity
Building Human Capacity
Building A Learning Environment
Building Equity And Accountability

Workshop Strands

o Computer Networking & Systems
e Content-Area Specific Curriculum
Integration

Ed Tech Leadership

Issues of Diversity/ Special Needs
Multimedia

Professional Development
Project-Based Learning

Skill Building

Standards & Assessment
Web-Enhanced Instruction

Web Page Design

What is NETS?

NETS stands for ISTE’s National Educational
Technology Standards projects. NETS defines
what students and teachers should know and be
able to do with technology. ISTE worked with a
broad coalition of educators, curriculum
associations, and other educational organizations
to develop and come to consensus on these
standards. For more information on NETS, see
www.iste.org.

Look for the following NETS classifications
following NECC workshops listing in this
program and on the NECC Web site whenever
applicable.

NETS for Students (NETS®S) are organized
into the following categories:

1. Basic operations and concepts

2. Social, ethical, and human issues

\‘1‘ O,
MC /lconfreg.uoregon.edu/necc2001/program/ (3 of 4) [3/4/02 4:25:33 PM]
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3. Technology productivity tools
4. Technology communications tools

- 5. Technology research tools
6. Technology problem-solving and decision- -

making tools

NETS for Teachers (NETS®T) are organized
into the following categories: ’
i. Technology operations and concepts

ii. Planning and designing leammg environments

and experiences

' iii. Teaching, learning, and- the curriculum

iv. Assessment and evaluation

* v. Productivity and professional practice

vi. Social, ethical, legal, and human issues

E KC liconfreg.uoregon.edu/necc2001/programy (4 of 4) [3/4/02 4:25:33 PM) 7
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NECC 2001 Research
Papers

last modified;
8/7/01

NECC 2001 accepted 25 research papers.
The research papers are presented two to a
time slot as part of the concurrent sessions.

The titles and authors are listed below
alphabetically by the main author's last
name. If you click on a title, the page will
scroll down to the abstract for that paper.
Then if you click on "view abstract .pdf",
you can view the Adobe Acrobat PDF of
the paper.

UCI Computer Arts: Building
Gender Equity While Meeting

ISTE NETS
Kimberly Bisbee Burge, Ed. D.

From Mythology to Technology:

Sisyphus Makes the [eap to
Learn

Patricia J. Donohue, Mary Beth Kelley-
Lowe, John J. Hoover

Simulations in the Learning
Cycle: A Case Study Involving

Exploring the Nardoo
William M. Dwyer, Valesca E. Lopez

Connecting Across Many
Divides: Digital, Racial, and
Socio-Economic

l: l{klc "fconfreg.uoregon.edu/necc2001/
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Janice Hinson, Cathy Daniel

Noel Schiro Bitner

~J. Fred Schouten

" Robert Seidman

Educational Technology
Professional Development

Program
Karen S. Ivers, Ph.D.

The Impact of an Innovative
Model of Technology

Professional Development
Dr. Vivian Johnson

Middle School Students as
Multimedia Designers: A Project-

Based Learning Approach
Min Liu, Yu-Ping Hsiao

Evaluation of a Laptop Program:

Successes and Recommendations

Deborah L. Lowther, Steven M. Ross,
Gary R. Morrison

E-Pals: Examining a Cross-
Cultural Writing/Literature
Project

Lauren G. McClanahan

Web-Based Computer Supported

Cooperative Work

John E. McEneaney, Ph.D.; Co-authors:
Wendy M. Subrin, Homa Roshanaei,
Bryan Baroni, and Ledong Li

Adapting Online Education to
Different Learning Styles
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Charles Shub
Peter Soreanu
Dennis Spuck
Leslie Thyberg
Michelle Tressel
John Vaille
Roberta Weber
Keith Wetzel
Evye Woldman

If you are interested in
becoming a paper
referee for NECC 2002
in San Antonio, Texas,
June 17-19, or for
future NECC's, please
contact Program Co-
Chair, Anita McAnear,
541.346.2400 or e-mail
program@neccsite.org.
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Diana J. Muir, Ph.D.

Enhancing Elementary Students'
Creative Problem Solving

through Project-based Education
Romina M. J. Proctor

Effective Teaching Styles and
Instructional Design for Online

Learning Environments
Ian J. Quitadamo; Abbie Brown, Ph.D.

Teaching and Learning With
Information and Communication
Technology: Success Through a
Whole School Approach

Grant Ramsay

Cross-Country Conversations:
Techniques for Facilitating Web-

based Collaboration

Julie Reinhart, Ph.D., Joe Slowinski,
ABD, M.Ed., B.A., Tiffany Anderson

Fostering Girls' Computer
Literacy through Laptop
Learning: Can Mobile Computers

Help to Level Out the Gender

Difference?
Heike Schaumburg

Commonalities in Educational
Technology Policy Initiatives
Among Nations
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James Schnitz

Building Awareness of Text

Structure through Technology
Edith A. Slaton, Ph.D.

Assessing New IT Workers:
Adult Women and '

Underrepresented Minorities
Karen Spahn -

Constructionism as a High-Tech - --

Intervention Strategy for At-Risk

Learners
Gary S. Stager -

The Evolving Role of School-
based Technology Coordinators

in Elementary Programs

Neal Strudler, Christy Falba, Doug
Hearrington

Building Positive Attitudes
among Geographically-diverse
Students: The Project I - 57

Experience
Paul A. Sundberg

A Model for Pedagogical and
Curricula Transformation with

Technology
David R. Wetzel, Ph.D.

A Picture of Change in

O

E MC"/confreg.uoregon.edu/necc2001/program/baper_pdfs.html (4 of 28) [3/4/02 4:25:40 PM]

IToxt Provided by ERI




NECC 2001 Program

Technology-rich K-8 Classrooms
Keith Wetzel, Ron Zambo, Ray Buss,
Helen Padgett

top | previous | next | view abstract .pdf

UCI Computer Arts: Building
Gender Equity While Meeting

ISTE NETS

Kimberly Bisbee Burge, Ed. D.
Key Words: elementary, gender,
constructivism, multimedia learning
activities

Multimedia computer learning activities,
when designed according to what we know
about children's preferences, may help
close the so called" gender gap" in attitudes
about computer usage in schools. This
paper includes a brief overview of gender-
gap research, a description of one response:
the UCI Computer Arts program (aligned
with ISTE NETS: National Educational
Technology Standards for Students), and
the author's dissertation research: 410
coded observations of 76 4th and 5th grade
students over six weeks while they worked
in same and mixed sex pairs on multimedia
learning activities. The study revealed that
females were as active, if not more so than
males, when they were involved in
constructivist, cooperative, curriculum
based, multimedia learning activities, and
both groups were more active in same-sex
pairings.

June 26, 2001; 4:30-5:30 pm; Room: S504a
Discussant: Carolyn Knox

Q e .
l C"/confreg.uoregon.edu/necc2001/program/paper_pdfs.html (5 of 28) [3/4/02 4:25:40 PM]
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From Mythology to
Technology: Sisyphus Makes

the Leap to Learn

Patricia J. Donohue, Mary Beth Kelley-
Lowe, John J. Hoover

Key Words: Professional Development,
Web Instruction, Technology Training,
Instructional Technology, Constructivist

Making the leap to a technology-enhanced,
online educational experience has been a
four-year labor of love as well as a steep
learning curve for the NatureShift! Linking
Learning to Life project. A five-year U.S.
Department of Education Technology
Innovation Challenge Grant (TICG), the
NatureShift (NS) project was awarded in
1997 to the partnership of Dakota Science
Center and the Grand Forks Public
Schools. It was designed with partners
from the Sahnish Cultural Society and the
University of North Dakota to take
technology and hands-on learning to an
information-isolated highway of
communities including public schools,
tribal schools, parks, museums and
libraries. It soon became a true test of
mettle for learners, educators, community
volunteers, and instructional designers
alike. This paper will discuss lessons
learned from the project's first three years
of training educators in the application of
the NatureShift Exploration Model, a
teaching and learning strategy that borrows
heavily from informal education, formal
education and instructional technology.

June 27, 2001; 12-1 pm; Room: S504a
Discussant: Bob Tinker

)

(S e S — [T
l C 'Iconfreg.uoregon.edu/necc2001/program/paper_pdfs.html (6 of 28) [3/4/02 4:25:40 PM])

IToxt Provided by ERI

13

1
| S



* NECC 2001 Program

top | previous | next | view abstract .pdf

Simulations in the Learning
Cycle: A Case Study Involving

Exploring the Nardoo

William M. Dwyer, Valesca E. Lopez
Key Words: simulation, learning cycle,
constructivism, environment, science
education

This study involved students using
simulation software in all phases of the
learning cycle. Research on the use of
simulations in science education has shown
that the simulations can be used effectively
in preinstructional (Hargrave & Kenton,
2000; Gokhale, 1996) and exploratory
activities (de Jong & van Joolingen, 1998).
Preinstructional and exploratory activities
elicit and challenge students' alternative
conceptions. Having set the context for
formal instruction, simulations then can be
used to learn new concepts in the invention
phase of the learning cycle. With the
specific guidance in simulations such as
Exploring the Nardoo (Harper & Hedberg,
1996, 1997), students perform better (Lee,
1999). Simulations can be used again to
apply newly learned concepts in different
contexts in the expansion phase of the
learning cycle.

June 25, 2001; 2-3 pm; Room: S504a
Discussant: Ricky Carter

top | previous | next | view abstract .pdf

Q . IR P -
E Mc"/confreg.uoregon.edu/necc2001/program/paper_pdfs.html (7 of 28) [3/4/02 4:25:40 PM]

IToxt Provided by ERI




NECC 2001 Program

Connecting Across Many
Divides: Digital, Racial, and
Socio-Economic

Janice Hinson, Cathy Daniel

As Internet usage increases nationally, it
becomes more apparent that the Digital
Divide<the gap between those who have
information access and those who do not«is
related to demographics. Although the
number of low income and ethnic
households that have Internet access is
increasing, the Digital Divide is expected
to widen because access continues to be
tied to income. WISHWorldGate Internet
School to Home«gives students, parents
and teachers Internet access through a
television set and a cable set-top converter.
No computer, modem or telephone line is
needed. In this way, WISHTYV is unique
because it allows users to access the
Internet through their television sets and as
a result, extends Internet availability to
virtually all children in their homes. This is
especially important for students whose
socio-economic status inhibits Internet
access through any other means. This
article focuses on the implementation of
WISH TV in the community of Belle Rose,
Louisiana.

June 27, 2001; 3-4 pm; Room: S504a
Discussant: David Raker

top | previous | next | view abstract .pdf
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Educational Technology
Professional Development

Program
Karen S. Ivers, Ph.D.
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Key Words: trammg, proﬁmenmes CSU,
CTAP, self-perception

The California Governor's budget for 2000-

2001 included an appropriation to the
California State University (CSU) system
of $6,500,000 for intensive K-12 staff
development on the use of technology in
the K-12 classroom. This funding was
intended to enable new and expetienced
teachers, teamed with their site
administrators, to expand their knowledge
and expertise in using technology in their
classrooms to improve student
achievement. The CSU was asked to
coordinate and administer this important
aspect of professional development. To
initiate the process, the CSU established
the Educational Technology Professional
Development Program«a program designed
to encourage institutions of higher
education and K-12 organizations to work
together to help teachers use technology in
their classrooms. This program is intended
to help teachers reach the highest level of
competency in the Instructional
Technology portion of the Teacher
Computer-Based Technology
Proficiencies, as developed by the
California Technology Assistance Project
(CTAP) Proficiency Committee.

June 25, 2001; 11 am-12 noon; Room: S504a
Discussant: Kyle Peck

top | previous | next | view abstract .pdf
The Impact of an Innovative

Model of Technology
Professional Development

Q
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Dr. Vivian Johnson

This paper describes participant reaction to
an informal field test of the Identifying
Changes, Exploring Possibilities, and
Developing Technology Skills (ICED)
Professional Development Model. The
theoretical framework for the ICED model
is drawn from three sources:

o literature review of the change
process, specifically the adoption of
innovation; best practices for the
professional development of
teachers; and the integration of
technology in the professional
practice of teachers;

o direct experience with the design,
delivery, and assessment of
technology-related professional
development for K-16 teachers;

o reflective dialogue regarding the
conditions which are necessary for
me to integrate technology in a
substantive way in my own
professional practice.

top | previous | next | view abstract .pdf
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Middle School Students as
Multimedia Designers: A
Project-Based Learning
Approach

Min Liu, Yu-Ping Hsiao

Key Words: Multimedia design, project-

based learning, cognitive skills, motivation,
and constructivism
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This presentation reports a research
practice of engaging middle school
students to be multimedia designers using a
project-based learning approach.
Specifically, it addresses two questions;
(1). Can a learner-as-multimedia-designer
environment increase middle school
students' motivation toward learning? (2).
Is the middle school students' cognitive
strategy use affected by engaging in the
role of being a multimedia designer? The
paper describes this learner-as-multimedia-
designer environment in detail (the various
phases, tasks, and tools). Both quantitative
and qualitative data were used in the
investigation. The results suggested that
such an environment encourages the
students to be independent learners, good
problem solvers, and effective decision-
makers. Engaging middle school students
in being a multimedia designer can have
positive impact on their cognitive strategy
use and motivation.

June 26, 2001; 1:30-2:30 pm; Room: S504a
Discussant: Jeremy Roshelle

top | previous | next | view abstract .pdf
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Evaluation of a Laptop
Program: Successes and

Recommendations

Deborah L. Lowther, Steven M. Ross,
Gary R. Morrison

Key Words: laptops, technology
integration, classroom practices

The overall purpose of this evaluation
study was to determine the effectiveness of
providing 5th and 6th grade students in

o f/confreg.uoregon.edd/néc6200‘1/program/pébér'_r;af;.ﬁtnxl(11 of 28) [3/4/02 4254] PM]* ‘
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Walled Lake Consolidated Schools
(WLCS) with access to laptop computers
with regard to classroom learning
activities, technology usage, and writing
achievement. The WLCS Laptop Program
is based on the Anytime Anywhere
Learning (AAL) program (AAL, 2000),
which has been in schools since 1996 and
has impacted more than 100,000 students
and teachers. The goal of the AAL program
is to provide students the knowledge, skills
and tools to learn anytime and anywhere.
The Laptop Program classrooms were
equipped with wireless access to the
Internet and printers. The program also
provided students and parents the
opportunity to receive training on basic
computer skills. The training was based on
the NTeQ model (Morrison, Lowther, &
DeMuelle, 1999) which provides teachers a
framework to develop problem-based
lessons that utilize real-world resources,
student collaboration, and the use of
computer tools to reach solutions. The
lessons are typically structured around
projects, which engage the students in
critically examining community and global
issues, while strengthening student
research and writing skills.

June 26, 2001; 10:30-11:30 am; Room:
S504a
Discussant: Valerie Becker

top | previous | next | view abstract .pdf
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E-Pals: Examining a Cross-
Cultural Writing/Literature

Project
Lauren G. McClanahan
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Key Words: Technology, collaborative
learning, peer-editing, reader response,
authentic audience

As a middle school teacher in rural North
Carolina, I was intrigued by how writing to - -
an authentic audience helped to raise both
the motivation and skill levels of my
students, many of whom were reluctant
writers at best. A local high school
literature teacher had been involved with e-
mail projects with students from Japan,
Australia, and Russia for nearly ten years. I
conducted a case study of his classroom
during an e-mail exchange with a high

school literature class in Moscow, Russia. T e

During this project, the students in both
classrooms read short stories by Anton
Chekhov and O'Henry. By using the stories
as a catalyst, the students' goal was to help
their distant partner to understand the
culture from where the literature came. I
examined the effect that writing for an
authentic audience had on the local
students, an audience who was learning to
speak English, and paying close attention
to how the local students used "real"
English. I examined the role that large and
small group discussions about the literature
played on the final written products.
Finally, I examined the role that peer
editing played. When examined
holistically, it became evident that no
single element could be given credit for
improving the writing skills of the local
students.

June 25, 2001; 3:30-4:30 pm; Room: S504a
Discussant: Raymond Rose

top | previous | next | view abstract .pdf
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Web-Based Computer

Supported Cooperative Work
John E. McEneaney, Ph.D.; Co-authors:
Wendy M. Subrin, Homa Roshanaei,
Bryan Baroni, and Ledong Li

Key words: online interaction, cooperative
work, Web, PT3, CSCW, CMC

Computer-supported cooperative work
(CSCW) has been a focus of research and
development since the middle 1980s
(Greif, 1988; Grudin, 1991), and busmess
and industry have wasted no time in
adopting CSCW techniques and
technologies (Rein, McCue, & Slein,
1997). Educators, however, have shown
less enthusiasm. Implementing it usually -
involves considerable expense and
technical expertise. There are, however,
inexpensive and widely available Web-
based tools that can be assembled into
workable, if not completely integrated,
systems that can achieve many of the
objectives of complex and expensive
CSCW systems. We began by identifying a
loosely organized toolset of familiar office
applications and, over a period of
approximately 18 months, developed an
interactive Web site to support project
activities as the needs and interests of
projects participants became apparent.
Specific office applications were employed
to establish standard formats for project
materials and our Web-based system
gradually evolved into our primary channel
for both gathering and disseminating
project information, support materials, and
project-related documentation.

June 25, 2001; 2-3 pm; Room: S504a
Discussant: Ricky Carter
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Adapting Online Education to

Different Learning Styles
Diana J. Muir, Ph.D.

Key Words: online education,
homeschoolers versus traditional,
standardized testing * -

The purpose of this research project was to -

determine if online learning could be
adapted to individual learning styles and if
that made a difference in the standardized
testing scores of Internet students. We then
compared those scores to those of
traditional students. It has clearly been
shown that online learning is adaptive,
whereas traditional classrooms are not
always adaptable. Our goal was to establish
whether online learning and adaptive
learning styles made a difference in test
scores, and if so, could that knowledge be
utilized in the traditional classroom? The
answer was yes to both questions.

June 27, 2001; 10:30-11:30 am; Room:
S504a
Discussant: Jody Underwood
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Enhancing Elementary
Students' Creative Problem
Solving through Project-based

Education

Romina M. J. Proctor

Key words: Creativity, Integration,
Collaborative Learning, Project-based
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Curricula, Elementary.

This paper reports on one dimension of a
longitudinal study that researched the
impact on student creativity of a unique
intervention program for elementary
students. The intervention was based on the
National Profile and Statement
(Curriculum Corporation, 1994a, 1994b)
for the curriculum area of Technology. The
intervention program comprised project-
based, collaborative, and thematically-
integrated curriculum units of work that
incorporated all eight Australian Key
Learning Areas (KLAs). A pre-test/post-
test control group design investigation
(Campbell & Stanley, 1963) was
undertaken with 520 students from seven
schools and 24 class groups that were
randomly divided into three treatment
groups. One group (10 classes) formed the
control group. Another seven classes
received the year-long intervention
program, while the remaining seven classes
received the intervention, but with the
added seamless integration of information
and communication technologies (ICTs).
The effect of the intervention on the
personal dimension of student creativity
was assessed using the Creativity
Checklist, an instrument that was
developed during the study. The results
suggest that the purposeful integration of
computer technology with the intervention
program positively affects the personal
creativity characteristics of students.

June 26, 2001; 1:30-2:30 pm; Room: S504a
Discussant: Jeremy Roshelle
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Effective Teaching Styles and
Instructional Design for Online

Learning Environments

Ian J: Quitadamo; Abbie Brown, Ph.D.
Key Words: teaching styles, distance
education, education technology, critical
thinking o

Internet-based, distance learning solutions
are finding increased use, and may prove
effective in facilitating advanced study
coursework for remotely located, place-
bound students. Despite the current

- emphasis on distance learning, the

conditions for promoting online learning
success have not been entirely defined. We
present a case study that profiles the
teaching challenges and benefits of an
online graduate-level Instructional Design
course for in-service teachers taught
through Western Governors University and
Washington State University. This work
addresses some of the teaching challenges
for this online instructional experience,
focusing specifically on how teaching
styles were used to build online learning
community, to effectively promote
productive and satisfying learning
interactions, and develop student problem-
solving and critical thinking abilities. Also
discussed are those instructional design
strategies that were repeatedly employed in
multiple course sections to increase online
student engagement, critical thinking, and
enhance student learning. The findings of
this study should prove of interest to
anyone currently developing or delivering
online instruction.

June 27, 2001; 10:30-11:30 am; Room:
S504a
Discussant: Jody Underwood
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Teaching and Learning With
Information and
Communication Technology:
Success Through a Whole

i

School Approac
Grant Ramsay

Key Words: Teaching and learning with
ICT, Whole school implementation,
Student learning outcomes, A model for
real success ' :

This paper reports on research carried out
through a case study which sought to
identify how institutionalized teaching and
learning practices and processes<'the way
we do things around here'<led to successful
teaching and learning with information and
communication technology (ICT) at a large
contributing New Zealand primary school
(700 students aged 5 to 11 years). The
research findings were considered against
the backdrop of the international literature,
historical trends, and current educational
conditions for New Zealand schools in
relation to ICT. A major contention of this
research is that government funding for
ICT in schools should be linked to
demonstrable improvements in student
learning outcomes. The research also
contends that immediate adoption of
'practised and proven' approaches already
existent in some schools would help many
other schools improve teaching and
learning with ICT in their respective
learning communities.
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One paper only. -
Discussant: Romina Proctor
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Cross-Country Conversations:
Techniques for Facilitating

Web-based Collaboration
Julie Reinhart, Ph.D., Joe Slowinski,
ABD, M.Ed., B.A., Tiffany Anderson
Key Words: Web-based collaboration,
preservice education, teacher-training,
group-development, virtual collaboration

Imagine you are a member of the 21st
Century Teachers Network. As an active
participant, you will strive to: build your
own expertise in using new learning
technologies; share your expertise and
experience with colleagues; use your
expertise with students as part of the daily
learning process; work to make classroom
technology available to all students and
teachers. This is what we asked our
students to do. This paper describes an
online collaborative process between three
university classes in a cross-country
project. Recommendations are also
provided to offer guidance on how to
improve online collaboration. June 25,
2001; 3:30-4:30 pm; Room: S504a
Discussant: Raymond Rose
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Learning: Can Mobile
Computers Help to Level Out

the Gender Difference?

Heike Schaumburg

One of the goals of introducing computers
to the classroom is to support students who -
are more reluctant to the use of technology -
or who do not have a computer at home in
acquiring computer literacy. Studies have
shown that these students are often girls. -
The goal of the present study is to find out
if the difference between boys and girls in
computer literacy can be leveled out in a
laptop program where each student has
his/her own mobile computer to work with
at home and at school. 113 students from
laptop and non-laptop classes were tested
for their computer knowledge and
computer confidence. Students from laptop
classes outperformed students from non-
laptop classes in computer knowledge
while there was no difference in computer
confidence. In comparison to the non-
laptop classes, the gender gap in computer
knowledge was much smaller in the laptop
classes. In computer confidence, no
harmonizing effect of the laptops was
found. '

June 26, 2001; 4:30 - 5:30 pm; Room: S504a
Discussant: Carolyn Knox
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Commonalities in Educational
Technology Policy Initiatives

Among Nations
James Schnitz
While education systems from nation to
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nation differ significantly according to
national character and local requirements,
developments in public policy initiatives
regarding the use of technology in schools
have followed similar patterns among
nations as diverse as the United States,
Great Britain, Denmark, Italy, Viet Nam,
Germany, France, Singapore, Japan,
Mexico and Brazil. It is postulated that the
commonalities in such initiatives stem
from the emergence of a global digital
economy and society, and that education
reform has taken on an unprecedented
global character, regardless of initial status
of an educational system, as a
consequence. It is further postulated that
the commonalities are the product of a
reactive approach to educational reform,
that rational decision-making has been
inadequately applied to public policy and =
instructional decision-making, and that the
issues not yet addressed promise to pose
significant impediments to getting an
adequate return on the broad investments in
ICT among the various nations.

Wednesday, June 27, 2001; 3:00 pm - 4:00
pm; Room: S504a
Discussant:

top | previous | next | view abstract .pdf
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Building Awareness of Text

Structure through Technology
Edith A. Slaton, Ph.D.

Historically, research has shown that a
reader's recall of ideas from text is
enhanced when the reader uses relations
among concepts to organize information
(Meyer, 1975,1979). Text structure is a
term used to describe the various patterns
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A
of how concepts within text are related.

Knowledge of text structures assist a reader
to comprehend text by allowing the reader
to anticipate information and by helping
the reader infer information that may have
been omitted by the author (Leu, D.J. &
Kinzer, C.H., 1995). Burns, Roe & Ross
(1999) state that it is important to attend to
teaching text structure because knowledge
of patterns of text organization has been
shown to facilitate comprehension. Text
structure may be considered a blueprint to
help a reader build meaning from text. As
research has indicated, teaching students to
utilize organizational patterns in text
facilitates their comprehension of text.
Computer programs are available to assist
in creating visual representations of text by
providing a framework for teachers and
students to arrange concepts and show how
ideas are related.

June 26, 2001; 12 noon-1 pm; Room: S504a
Discussant: Ana Bishop
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Assessing New IT Workers:

Adult Women and
Underrepresented Minorities
Karen Spahn

According to the Bureau of Labor Statistics
(1997), the need for computer scientists,
computer engineers, and system analysts
will double from 1996 to 2006.
Underrepresented minorities (i.€.,
American Indians, Blacks, and Hispanics)
constitute about one-fourth of the total U.S.
workforce, 30% of the college-age
population, and one-third of the birth rate,
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yet comprise only 6.7% of the U'S. 3 '
computer and information science labor

force. The problem will only get worse

unless more women and members of the

minority groups enter the field (Foster,

2000).

Since data is not available on the number . -
of adult students enrolled in IS/IT

programs (i.€., computer information
systems, information technology, and
technology management), only a few
studies have examined their participation in
baccalaureate and/or master's level IS/IT
programs. To date, most of the research has
centered on K- through traditional-age
college students. The results of an NSF-
funded research study (Spring 2001
completion) on adult women and minority -
students returning to a non-traditional four-
year university designed for working adults
over a five-year period (1995-2000) will be
presented.

Tuesday, June 26, 2001; 12:00 pm - 1:00 pm;
Room: S504a
Discussant: Ana Bishop
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Constructionism as a High-
Tech Intervention Strategy for

At-Risk Learners

Gary S. Stager

Key Words: robotics, at-risk, education
reform, alternative-learning environments,
constructionism, programming

While much has been written about the
theoretical basis for constructionism
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attempted in more traditional school
settings, the Constructionist Learning
Laboratory at the Maine Youth Center
offers the first opportunity to document a
full-scale implementation of
constructionism in an computationally rich
alternative-learning environment built and
directed by Seymour Papert. This paper
shares examples of work done by severely
at-risk students and offers a context for
thinking about alternative-learning
environments in the digital age.

June 25, 2001; 12:30-1:30 pm; Room: S504a
Discussant: Diana Joseph
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The Evolving Role of School-
based Technology Coordinators

in Elementary Programs

Neal Strudler, Christy Falba, Doug
Hearrington

Key Words: technology coordinator, on-
site support, staff development, technology
integration While much has been written
about the potential of computers to enhance
teaching and learning, a wide range of
research studies and reports suggest that K-
12 schools are not fully realizing the
potential of new information technologies.
One recent report suggests that while
technology implementation in education is
improving, only 24% of schools are using
computers effectively (CEO Forum, 1999).
Commonly cited reasons include
inadequate computer resources, lack of
teacher preparation, lack of planning time,
and lack of on-site support. Several studies
have documented ways in which effective
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technology coordmators have helped
schools to overcome these impediments to
computer implementation. Despite clear
evidence supporting the need for such
positions, however, most school districts
have been hard pressed to allocate funds on
a large-scale to support released-time
technology coordinators. In 1997, the Clark
County School District (CCSD) in Las
Vegas, Nevada, approved a plan to provide
released-time coordinators to facilitate
technology integration in all of its K-12
schools. This paper documents the
implementation of that plan in CCSD's
elementary school programs.

June 26, 2001: 10:30-11:30 am: Room
S504a
Discussant: Valerie Becker
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Building Positive Attitudes
among Geographically-diverse
Students: The Project I-57

Experience

Paul A. Sundberg

Key Words: Computer-Mediated
Communication (CMC); Contact
Hypothesis; multiculturalism; regional
diversity; social, ethical and human issues

This paper is a study of computer-mediated
intergroup contact within Project I-57, a
larger educational technology project
funded by a one-year ISBE grant
(Technology Literacy Challenge Fund) and
conducted during the 1998-99 school year.
Participating institutions were five middle
and high schools in three distinctive
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geographic/cultural regions along north-
south Illinois highway I-57: the Chicago
area, the central farm belt, and Southern
Illinois. The students varied not only
geographically, but also socially by
community size, ethnic make-up and age.
The Department of Educational
Psychology at the University of Illinois
(Urbana-Champaign) served as one partner
institution. The project's goals were to
foster multiple skills (reading, math, etc.)
via authentic student research on their
communities and to "make [their] students'
worlds bigger" through sharing about
themselves and their (cultural)
communities with classes in other regions
to create an appreciation of the state's
diversity. The goals of this present study
were to evaluate expected changes in
students' "understanding" of the other two
regions and populations in the twofold
sense of knowledge of and attitudes
towards the "outgroup"«more positive ones,
it was hoped«due to the virtual contact and
greater knowledge facilitated by the
project.

June 25, 2001; 12:30-1:30 pm; Room: S504a
Discussant: Diana Joseph
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A Model for Pedagogical and
Curricula Transformation with

Technology

David R. Wetzel, Ph.D.

Key Words: staff development, contextual
barriers, instructional technology,

pedagogy
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The purpose of this study was to
investigate the factors that influenced five
middle teachers as they implemented and
integrated instructional technology in their
curricula. Along with determining the
effects implementation and integration of
instructional technology had on their
pedagogy and curricula. The study
involved empirical research with both
qualitative and quantitative data. Data
analysis included a cross-case analysis of
multiple case studies. Data were gathered
August 1999 through December 1999. This
time period was selected because it
provided the opportunity to test the
ST3AIRS Model in a school setting from
the beginning process of implementation
and integration of a new technology.

June 26, 2001; 3-4 pm; Room: S504a
Discussant: Craig Cunningham
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A Picture of Change in
Technology-rich K-8

Classrooms
Keith Wetzel, Ron Zambo, Ray Buss,
Helen Padgett

This qualitative study reports on Arizona
Classrooms of Tomorrow Today
(AZCOTT), a component of a Preparing
Tomorrow's Teachers to Use Technology
project. In conjunction with five partner
school districts, Arizona State University
West developed five technology-rich K-8
classrooms to serve as models for
preservice students and university
instructors. This study report describes
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changes occurring as the AZCOTT
teachers learn to teach in technology-rich
classrooms. Changes are described in
teacher practices and student attitudes.
Factors supporting change are discussed.
Finally, the researchers discuss the
progress made toward using these
classrooms as models for preservice
students. |

June 25, 2001; 11 am-12 noon; Room: S504a
Discussant: Kyle Peck
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UCI Computer Arts:
Building Gender Equity While Meeting ISTE NETS

Kimberly Bisbee Burge, Ed. D.

UC Irvine, Department of Education
BP 2001

Irvine, CA 92697-5500
kburge@uci.edu

949.824.6383

Key Words: elementary, gender, constructivism, multimedia learning activities

Abstract

Multimedia computer learning activities, when designed according to what we know about
children’s preferences, may help close the so called” gender gap” in attitudes about computer usage
in schools. This paper includes a brief overview of gender-gap research, a description of one
response; the UCI Computer Arts program (aligned with ISTE NETS: National Educational
Technology Standards for Students), and the author’s dissertation research: 410 coded
observations of 76 4™ and 5™ grade students over six weeks while they worked in same and mixed
sex pairs on multimedia learning activities. The study revealed that females were as active, if not
more so than males, when they were involved in constructivist, cooperative, curriculum based,
multimedia learning activities, and both groups were more active in same-sex pairings.

The Gender-gap Problem

The persistence of a gender gap in computer usage in education has been well documented:
females continue to be under-represented in computer science programs in high schools and
colleges, and later in computer related careers (AAUW, 1992 & 1998). Females are reported to use
computers less often, with less enthusiasm, and differently than males (Bunderson & Christensen,
1995; Christie, 1997; Kirkpatrick & Cuban, 1998; Mitra, 1998; Sanders, Koch, & Urso 1997).
This gap first appears in the elementary grades and widens as students move through middle and
high school, into college and beyond (D’Amico, Baron & Sissons, 1995; Durndell, Glissov &
Siann, 1995; Nathan & Baron, 1995). While in the early grades (i.e, 1-5), females and males
demonstrate similar attitudes about, and abilities in, computer usage (Armitage, 1993). However
as females advance through the middle, secondary, and postsecondary grades, they are under-
represented in computer science courses while they are over-represented in computer applications
courses such as word processing and data management courses (Becker, & Sterling, 1987;
Bunderson & Christensen, 1995). These trends have raised the specter of unequal participation
by females in the economic and cultural life of the information age (AAUW, 1998).

In a recent article, Heather Kirkpatrick and Larry Cuban asked, “should we be worried?” about
this gender gap, given the importance of computers in the 21* Century: “The research strongly
suggests that if females do not gain experience with computers, they will not be as positive about
computers or be as proficient on computers as their male peers (Kirkpatrick & Cuban in Jossey-
Bass, 2000, p 160).” Students’ attitudes about computers are shaped by the amount, as well as
quality, of previous computer experience, “Hence a self-perpetuating cycle exists...” (Kirkpatrick
& Cuban, 1998, p. 58). More positive experiences with computers generate better attitudes and so
forth (Mitra, 1998; Sacks, Bellisimo & Mergendollar, 1993-94; Shashaani, 1994). Males acquire
more experience with technology than females, inside and outside of the classroom, and they tend
to have better attitudes about computer usage overall (Kirkpatrick & Cuban, 1998; Proost, et al.,
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1997). Therefore, we need more positive educational computer learning experiences for females as
well. The following section deals with some of the causes of the gender gap in computer usage,
their influences on student attitudes, and efforts to address this problem in schools.

Responses to the Problem:

In a report to the President of the United States, the President’s Committee of Advisors on Science
and Technology alluded to the paucity of research in this area: “A modest amount of research has
attempted to identify factors that might account for gender-specific differences in the appeal and
effectiveness of certain types of programs and of various environments and contexts for computer
use...”(1997, p. 79). For example, researchers have examined gender preferences for various types
of educational programs, computer-assisted instruction (CAI) software (tutorials, drill and practice,
games and simulations), and various types of learning activities and settings (Braun & Giroux,
1998: Durndell, Glissov & Siann, 1995; Fiore, 1999; Hood & Togo, 1993-94; Huff & Cooper,
1987; Jakobsdéttir, Krey & Sales, 1994; Nathan & Baron, 1995). This research has tended to
reveal what has been called females’ “deficiencies” in competitive educational games and mixed sex
computing environments (AAUW, 1998). Therefore recommendations have tended to be
compensatory, such as designing software and Web sites to appeal to girls. This approach has been
problematic. For example, Fiori tested female students’ reactions to instructional game-like
programs with features that had been assumed to appeal to female users. Instead, she found that
the females consistently preferred “paint”, not game programs (1998). This illustrated the
difficulty with making assumptions about female preferences for software features and types.

Other research in computer lab settings have revealed that females may be intimidated by the
presence of males when using game format, competitive software thus putting them at educational
disadvantage (Cooper, Hall & Huff, 1990). A response to this has been to recommend single sex
computing environments (Fiore, 1998; Sanders, 1998). The critique of this approach is that it
may further distance females and males in both expectations and understanding. Thorne has been
critical of the segregation of females and males in elementary schools, in classrooms and on
playgrounds. She calls for more “border work”, female and male children learning to work with
each other through mixed sex cooperative activities (Thorne, 1998).

A promising area of research has been the analyses of socially-constructed sex role expectations and
stereotyping behaviors that occur in schools and influence female attitudes about computer use.
Female attitudes are influenced by family, schools, and society (Brown & Gilligan, 1992). These
influences also affect their attitudes about computers (Papert, 1993). By the time that girls enter
the middle grades (i.e. 5-9), many of them have “read their environments” and have identified
computer usage with boys:

Girls live in the same world that you and I live in. They look around and see
Daddy at the computer at home, boys in the computer room at school, boys in
the video arcade, and men in the computer ads. They notice that computer
hackers are almost invariably male. They see boys responding in droves to the
thrill of computerized weaponry and war. When girls reach puberty, these
observations begin to matter. At the middle-school age, they re sorting out what
it means to be a woman in this society: what is appropriate behavior? What are
appropriate interests? It is hardly surprising, given what girls see in the world
around them that they conclude computers are not quite the proper thing for a
real girl to do (Sanders, 1998, p. 163).

These attitudes carry over into the schools. While there may be no explicit signs that girls are not
welcome in school computing, they get that message all the same.
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All to often classroom teachers are unaware that they may be inadvertently contributing to sex-role
stereotyping in the use of computers, an aspect of the “hidden curriculum” of schooling (Apple,
1997). This is a curriculum that instructs females by various “signs “that the use of computers is a
male pastime: computer labs dominated by males, game-like instructional software that appeals to
males, and computing responsibilities assigned to males. Teachers can ameliorate this by
employing a variety of strategies including: establishing and maintaining "safe” computer use
settings (Cooper, Hall & Huff, 1990; Saunders, 1988), the use of productivity rather than game-
like software (Fiore, 1999; Kafai, 1995) and assigning curriculum-based multimedia presentations
(Burge, 1999), the use of cooperative groupings (Slavin, 1995), and other gender equity strategies,
such as acknowledging the contributions of females and males equally (Horgan, 1995).

The following section describes a program designed to appeal to females and males alike.

UCI Computer Arts Program: 1997- 2001

This program was in alignment with all six areas of the Technology Foundation Standards for All
Students (ISTE, 2000, pp 14-15), and involved university undergraduate students in the UC
Irvine undergraduate Minor in Educational Studies, who tutored pairs of upper-grade (4-6)
elementary students in the development of multimedia (PowerPoint and Internet) projects in
academic content areas (such as language arts, social science, and science), over six weeks. The
design of the program was informed by gender research in computer usage. The objectives
included developing computer, online and traditional research and presentation skills, and
awareness about university life. The elementary students prepared curriculum-based PowerPoint
classroom presentations, and in the process operated computers and peripherals, conducted
research on the World Wide Web, combined electronic resources with classroom texts, cited
sources and sought Web master permissions (where appropriate), used color and design elements
in the development of informative presentations, and made oral presentations to peers in their
classrooms. The UCI Computer arts program employed constructivist methods including
cooperative learning and encouraged both individual expression and between-student interaction
(Adams & Hamm, 1990, Perkins, 1995). Research in cooperative learning has suggested that
females tend to prefer cooperative to competitive learning environments (Sanders, Koch and Urso,
1997). These and other gender effects of computer learning behaviors were the foci of the author's
dissertation research.

The Study

The author designed a research study that looked at the gender related behaviors of 4" and 5"
grade students while they engaged in UCI Computer Arts multimedia learning activities over six
weeks in 1998-1999. Seventy-six students (36 females and 40 males) met for about one hour each
week in a school computer lab, in same or mixed sex pairs, with university student tutors while
they planned, designed and created PowerPoint presentations about curriculum-based social
studies topics. The study employed a non-experimental observational research design that
employed quantitative methods in the collection and analyses of 410 coded observations, and
qualitative data (i.e., observer comments, journal entries, and online discussion forum transcripts),
that were used to explain the quantitative findings. Trained observers recorded frequencies data
for 24 behavior measures organized in six behavior categories: Verbal-Linguistic, Visual-Spatial,
Logical-Mathematical, Bodily-Kinesthetic, Interpersonal and Intrapersonal (Gardner, 1983, 1993).
The primary hypotheses were that (1) there would be significant gender related differences in
students’ behaviors in multimedia computer learning activities, but that (2) there would not be
significant overall differences favoring one gender in this type of complex learning activity.
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Unexpectedly, females were found to be significantly more active than males in several measures

(Burge, 1999).

Findings

One-way ANOVAs revealed significant or nearly significant differences for behaviors favoring
females: Listens (p=.056,.042), Reads (p=.008,.006), Writes (p=.025,.002), Uses color, line,
texture (p=.021), Controls mouse or keyboard (p=.010,.004), Points gestures (p=.053,.010),
Assertive (p=.026, .015), and Motivated (p=.067), and (2) favoring males: Chooses graphics
(p=.081), and Moves graphics (p=.027,.061). Two-way ANOVAs revealed effects of gender
pairing in the following categories: Listens (p=.055), Reads (p=.032), Motivated (p=.009), and
Unmotivated (p=.045). This suggesting that when the partner was the same sex, frequencies of
some behaviors increased, and the first three of these four favored female gender pairs.

The following table provides summaries of the one-way ANOVA findings that are significant or
nearly significant at or near the <.05 level:

Table 4.9: Summary of the Significant or Nearly Significant Relationships Between Gender and Behaviors

Behaviors Wks n: F/M  Gender Mean SD F Ratio df p-Value
Verbal-Linguistic
AQS6 Listens 1-6 204/206 F 255 1.150 3.685 408 .056*
M 223 1.056
1-3 102/100 F 2833 1211 4.20 200 .042*
M 2.50 1.096
AQ8 Reads 1-6 204/206 F 1779 840 7.205 407 .008*
M 1.56 .769
4-6 102/106 F 1971 .928 7.782 205 .006*
M 1629 835
AQ9 Writes 1-6 204/206 F 1936 1.060 5.054 408 .025*
M 1714 942
1-3 102/100 F 201 1.029 10.04 200 .002*
M 159 842
Visual-Spatial
BQI0 Uses color 4-6 102/106 F 1725 810 5.431 206 .021*
line, texture M 1.491 636
BQI11 Chooses 1-3 102/100 F 1755 .849 3.069 200 .081*
graphics M 1990 1.049
BQ12 Moves 1-6 204/206 F 1505 .726 4.949 408 .027*
graphics M 1694 977
1-3 102/100 F 1637 .842 3.547 200 .061*
M 19 1.124
Bodily-Kinesthetic
EQ20 Controls 1-6 204/206 F 2907 1.181 6.613 408 010*
mouse or keyboard M 2597 1.256
4-6 102/106 F 2990 1.104 8.669 206 .004*
M 2509 1.244
EQ21 Points, 1-6 204/206 F 2549 1.380 3.772 408 .053*
gestures M 2286 1.358
1-3 102/100 F 3020 1414 6.697 200 .010*
M 2490 1494
Interpersonal
FQ25 Assertive 1-6 204/206 F 1745 867 4.984 408 .026*
M 1.568 734
4-6 102/106 F 1833 797 6.031 206 .015*
M 1.585  .660
Intrapersonal
GQ29 Motivated 1-6 204/206 F 195 771 3.382 408 067"
M 1815 775

* Indicates a p-Value that is significant at or near the.05 level or below.

Source: Burge, 1999.
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Implications

While the size and scope of this study was limited, the initial results were promising for the
development of computer learning experiences that appealed equally to females and males. The
one-way ANOVA results suggested that multimedia computer learning activities may encourage
female participation in computer usage with the same or even greater frequency as with males.
The two-way ANOVA results (table not included) suggested that the same sex pairs were more
active than the mixed sex pairs. The implications of the findings in this study for instructional
planning were that when thoughtfully implemented, multimedia computer learning activities can
engage females equitably, if differently, with males in computer usage.

In subsequent tutoring sessions (2000-2001) the university tutors made informal observations
consistent with the 1999 study, that females usually shared the tasks of developing the PowerPoint
projects, and focused on the verbal-linguistic elements of their presentations. Male students
tended to lose interest when not in control of the mouse, and were attracted to the colors, graphics
and animation features. However there appeared to be no gender gap in student motivation. The
overwhelming majority of students, females and males alike, in same or mixed sex pairings,
demonstrated high levels of persistence and pride in the multimedia presentations which are often
exhibited in classrooms for their peers. Multimedia learning activities clearly had the potential to
engage and challenge students to do their best work. It remains to be seen whether longitudinal
research will reveal lasting effects on closing the gender gap in student usage of computes in the
upper grades and beyond.

Conclusion

While there has been considerable attention to the problem in recent years, females continue to be
underrepresented in the use of computers both inside and outside of educational settings (AAUW,
1992, 1998). Research has revealed features of computer-based educational settings that appeal to
females: the use of productivity software, cooperative settings and constructivist methods. This
paper described how the author used these findings to select the features of the UCI Computer
Arts program: academic content analyses and organization, online and traditional research
methods, intellectual property considerations and electronic citations, multimedia planning, design
and presentation, and cooperative learning skills. The author conducted a year-long study that
found that, when computer learning activities were designed to appeal to females and makes alike,
that the females were as active, if not more active, than the males in computer usage. The findings
from this and other research suggests that by "paying attention” to the needs and expressed
interests of females, teachers can design learning environments that will encourage females and
males alike in using computers.
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Abstract

Making the leap to a technology-enhanced, online educational experience has been a four-year
labor of love as well as a steep learning curve for the NatureShift! Linking Learning to Life project. A
five-year U.S. Department of Education Technology Innovation Challenge Grant (TICG), the
NatureShift (NS) project was awarded in 1997 to the partnership of Dakota Science Center and
the Grand Forks Public Schools. It was designed with partners from the Sahnish Cultural Society
and the University of North Dakota to take technology and hands-on learning to an information-
isolated highway of communities including public schools, tribal schools, parks, museums and
libraries. It soon became a true test of mettle for learners, educators, community volunteers, and
instructional designers alike. This paper will discuss lessons learned from the project’s first three
years of training educators in the application of the NatureShift Exploration Model, a teaching and
learning strategy that borrows heavily from informal education, formal education and instructional
technology. The model establishes a standard for teaching and learning with technology derived
from constructivist, inquiry-based educational theory and practice. As a professional development
and learning tool, the model proved as difficult to teach as the new technologies it used. It soon
proved its value, however, once trainers stopped teaching it and began using it to teach. Likewise,
the findings of the project have shown that teaching new technology works more effectively when
educators are not taught the technology but rather are given opportunities to use it to do what they
do best—teach.

Pedagogy

The computer and the Internet have radically changed the face of traditional educational
technologies and with their introduction into education these new tools have also affected what we
understand about teaching and learning. The computer crept slowly into education in the mid-
twentieth century, at first for machine-like conversations with humans that mimicked the lock-step
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robots of the assembly line, computers were for "programmed instruction”' (Goldsworthy 2000,
Skinner 1958). Eventually, however, computing peppered the landscape of learning and tossed in
its own instructional rules into the process that suggested technology could aide learners in
constructing meaning from the learning process (Harper et a/., 2000). The recognition of ways
technology gives learners control over much of the learning environment challenged the educator’s
traditional role. The ability of the learner to interact with the content, to reorder it, reshape it, or
question it, at his or her discretion meant that educators had to revise their most core concepts of
teaching, relearning how to shape an instructional experience in this new environment (NCES,
1999). This landscape required multidimensional as well as multimedia construction (Havinga
2000). Not only was a teacher faced with the challenge of framing a lesson plan according to new
principles, they had to design instruction that could be delivered through this foreign medium of
technology and learn new rules of engagement—to understand how students interacted with
technology for learning (Elkind 2000).

The use of the new technologies in framing instruction, first the computer and later the Internet,
gave the learner freedom to create personal learning goals and eventually build new learning
constructs. However, these glamorous new tools quickly developed their own mythology. The
computer, the digital camera, the informational technologies of the Internet solicited more interest
than the work they were created to do. Learning got lost in the glamour. These new technologies
also came with learning curves. Educators either embraced them as exciting challenges or evaded
themn as impediments to the instructional process. NatureShift was designed to employ and infuse
new technologies into its model and its methods. Its mandate to bring technology and its training
to educators from the vastly different worlds of formal classroom education and informal free-
choice educational settings was a monumental goal. NatureShift was faced with a double-edge
challenge: to train educators in the use of new technologies and, at the same time, in a new model
for teaching and learning with technology. What the project discovered early was that professional
development for educators required debunking the technology myths that impeded learning new
methods and practices.

Importance of the Study

New national technology standards for students and teachers coming out of ISTE? as well as other
organizations are being accepted nationally by accreditation organizations such as NCATE?. These
have raised the bar for pre-service teacher education and are rapidly pressuring for adoption of
higher technology standards by public schools nationwide. The educational community is being
asked to increase technology access and implement rigorous technology profiles throughout its
schools and universities even as it struggles with implementing best approaches to training its
educators. Add to the picture a technological landscape that keeps growing and changing and the
importance of successful training methods becomes paramount. The NatureShift experience has
shown that the challenge for training in-service as well as pre-service teachers and informal
educators is indeed great and there is not an easy answer. Nevertheless, we have seen trends that
suggest there are rules that work in this new landscape. One finding of particular note has been the
discovery that differences in training needs and technology skills could be surmounted by
concentrating training on using technology to accomplish tasks that are known. By modeling
technology use, empowering teacher-learners to put hands on the technology, and integrating the
technology with meaningful tasks clearly worked during training.

! Programmed Instruction, a term referring to drill and response instructional exercises programmed into early
computers with feedback stamped out on punch cards. Learners performed drills until they mastered the content. The
practice was introduced to education during the 1950s when B.F. Skinner’s stimulus and response educational theory was
at its height.

? International Society for Technology in Education

% National Council for Accreditation of Teacher Education
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The NatureShift Challenge

The NatureShift project has 10 pilot site partners who implement the NatureShift "Exploration
Model" using curricular content from five cross-disciplinary education modules. Five pilot sites are
formal school environments, and five are informal {or free-choice) educational environments
(parks, libraries, and museums). The project provides professional development in the model and
the technologies to educators at all sites. At the start of the project, VS educators approached
professional development using known methods of training. Those methods included trainer-to-
trainee instruction and hands-on activities to learn the technologies (computer hardware,
educational software, scanners, QTVR production, and video camera). Teachers were given
specific tasks to learn the technologies and then specific tasks to learn the ingredients of the model,
all new content for teachers to learn but doing so using instructional practices that were very
familiar. This approach quickly introduced educators to new technology. Teachers learned to use
the video camera and they were thrilled. Sometimes they learned effective strategies to integrate the
camera into their instruction. The same for learning the computer and other new technologies.
Practice in creating technology-enhanced instruction that followed the precepts of the VS model
met with the same results. Teachers learned to set-up a lesson by Engaging students with an
authentic situation or task. They built Web Adventures so their students could learn how to
research using the Internet. They loved learning to construct Real World Adventures that put
meaning into students’ understandings. They learned to design multimedia projects or portfolios
that taught their students to construct meaning from their learning. Yet, after every NVSsite
training or conference workshop, participants failed to retain most of the knowledge they had
gained. Worse yet, trainees had more problems when they returned to their sites. Either the
technology failed or they could not remember how it worked, and they had no time to redesign
curriculum or even a lesson plan that incorporated new technology. If they did not get enough
training at the workshop, the technology did not get used.

By the start of the grant’s third year, the project was faced with a dilemma. Staff was modeling new
technologies. They were modeling innovative teaching and learning strategies. Yet, knowledge was
not being retained. Teachers did not remember the technology at follow-up workshops, nor were
they demonstrating any ability to transfer knowledge gained to new situations. At partner
workshop after workshop, the same questions and issues arose. “Technology is too hard to learn....
It always breaks down. ... I don't have time in my day to do all this creative planning... I can't
teach students to use a technology I don't understand... I don’t know what I'm supposed to do
with this technology.™

Lessons Learned

In year three of the grant, the project changed course. NatureShift sponsors several workshops
throughout the year, including two professional development workshops for partners. Fach
workshop and training includes surveys and self-assessments for participants to evaluate their
learning. Although a formal statistical analysis of data will not be completed for another year, an
anecdotal review of participant comments, taken in fall, 1999 revealed a common response.
Participants were asking for application training. They wanted to know Aow to apply the
NatureShift model, not how to use technology to implement the model. In response, the project
tested a new training approach during its January 2000 workshop.

Partners were given the task to create the Web pages that would represent their work on the
NatureShift Web site. Only 10 percent of partners knew anything about creating Web pages. They
had not retained lessons in how to capture images and most had not learned to use photo
manipulation software. They were not promised any training in technology but a voluntary
technology lab was put at their disposal for practicing any of the technologies they wished to learn.
Ninety percent of workshop participants availed themnselves of the technology lab. Evaluation

* Compiled data from NS Summer Institute and Winter Workshop “Exit Questionnalres,” 1998-2000.
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comments at the close of the workshop revealed nearly 95% satisfaction with the workshop.
Several evaluation comments clearly indicated educators felt they learned a great deal of technology
as well as a new appreciation for Web-based instruction. Yet, no targeted technology training had
been used during the workshop! Participant knowledge of technology was addressed on an
individual basis during production.

The positive results of the Winter Workshop provided insight in designing the weeklong Summer
Institute of July, 2000. Although not yet tabulated, cursory results from the Institute clearly
indicate that using project-based instruction is much better at overcoming the technology learning
curve than drilling in skills or putting technology in an educator’s face and hoping they will
overcome their preconceptions about it. At the Institute, partners were asked to design a
NatureShift Exploration that would meet a curriculum need in their classroom. They were told
their Exploration would have to be evaluated and would go up on the NatureShift Web site. Again,
there was no focus on learning technology, although new technology instruction was offered in
audio production, video production, Inspiration software, and digital cameras. Teachers had to use
cameras to record events at the Institute. They had to use Inspiration to present their curriculum
concept, and they had to learn how to work in a networked environment on the computer. They
were given plenty of time to work on their tasks. The results were more stunning. When partners
returned home, they remembered how to logon to the NSserver and transfer files. They
complained when they did not have the latest technology because they already had plans for its use.
Half of the partners had begun and even finished their VS project the following fall before staff
had inquired into their progress. The basis of the NatureShift model is to build critical thinking
and engage learners in problem-solving and inquiry-learning. It outlines a method for teaching
that, when used for professional development has begun to prove its worth. The true test came
when partners were asked to present their /VSwork and the ways they had found the project to be
helpful. Presentations ranged from PowerPoint to posterboard. In each case, a clear confidence and
appreciation of technology was evident. Projects reflected the clear value and place that technology
would hold in their lifelong learning.

Evaluation Methods

The sources of data for this study include evaluations completed by partners, outside
workshop participants, and preservice teacher candidates enrolled in the NatureShift elementary
education technology course at the University of North Dakota. Except for outside workshop
participants, teacher candidates and partners all completed post evaluations of each training
session. In addition, anecdotal data was collected at every course. Evaluation and survey
instruments have not been validated, but were created by the project internal evaluators and have
been consistently applied during the life of the project. The project's external evaluators will
conduct statistical analysis of the data. Each pilot site educator is currently required to create a
complete NatureShift Exploration, including all pedagogical stages of the model. During the final
year of the project, educators will be required to conduct an evaluated test of their NatureShift
Exploration in one of their classes or with selected students. The Exploration model requires
students to process what they have learned and thought in a summative project. The student
projects from an educator’s Exploration will be evaluated for evidence of knowledge acquired and
critical thinking. Evaluations will consist of a teacher assessment rubric, student assessment rubric
and evaluator assessment of project content. The external evaluation team will provide the rubrics.
The team will also evaluate student projects for evidence of critical thinking and knowledge
acquisition. If partner educators have acquired skills with technology and grasped an
understanding of how students learn by using different technologies, their Exploration projects
will reveal the clearest evidence of that knowledge.
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Summary

The myths of technology create strong impediments to understanding it. What are some of the
typical myths that crop up and blur our vision? “Technology is fun! Students will be engaged just
because we use it. Technology IS the curriculum. Technology is too difficult to learn. Technology
is easy. Creative planning for technology takes a long time. Technology makes teaching better,
more productive. Technology always breaks down.” (NatureShift Project, Annual Reports of
Progress). In some instances any one of these myths might be true. Yet it is the resulting attitude
that colors our approach to learning. What NatureShift discovered is that educators come to a
workshop with their myths embedded deeply to remain even after training has taught them
differently. The most effective method the project has found to overcome the mountain of
resistance or misconception is to remove the mountain from view. Give the learner the task of
putting one foot in front of the other and the mountain is easily crossed because attention is
diverted to territory that is understood. Give teachers an instructional task and they will learn
technology like they learned to write on the blackboard, without little thought of the chalk in
their hand.
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Introduction

This study involved students using simulation software in all phases of the learning cycle. Research
on the use of simulations in science education has shown that the simulations can be used
effectively in preinstructional (Hargrave & Kenton, 2000; Gokhale, 1996) and exploratory
activities (de Jong & van Joolingen, 1998). Preinstructional and exploratory activities elicit and
challenge students’ alternative conceptions. Having set the context for formal instruction,
simulations then can be used to learn new concepts in the invention phase of the learning cycle.
With the specific guidance in simulations such as Exploring the Nardoo (Harper & Hedberg, 1996,
1997), students perform better (Lee, 1999). Simulations can be used again to apply newly learned
concepts in different contexts in the expansion phase of the learning cycle.

Background

Simulations in science education

Simulations have aided scientists in extending their experiences to otherwise unobservable
phenomena (Richards, Barowy, & Levin, 1992; Snir, Smith, & Grosslight, 1995; Coleman, 1997;
Jonassen, 2000). Simulations can perform a similar function for students in restrictive classroom
environments by providing science experiences they would otherwise be unable to have (Roberts,
Blakeslee, & Barowy, 1996). Simulations also serve to “bridge the gap between complex
mathematical theories and experience. .. They create new visual representations of phenomena
that aid in building scientific intuitions” (p. 69; see also Jackson, 1997; Lee, 1999).

The use of simulations that represent scientific models can help prepare students for building their
own models. According to Gabel (1999), simulations are especially useful for scientific models that
“are difficult or impossible to observe, or are so complex that they are difficult to study in the
laboratory. . . Use of simulations tends to result in increased achievement on complex and difficult
concepts in less time than conventional instruction” (p. 163; see also Eylon, B-S, Ronen, M., &

Ganiel, U., 1996; Windschitl & Andre, 1998; Hirtel, 2000).

Reports on the effects with simulations on student learning have varied widely (de Jong & van
Joolingen, 1998; Windschitl & Andre, 1998; de Jong, Martin, Zamarro, Esquembre, Swaak, &
van Joolingen, 1999; Lee, 1999), making generalizations difficult. Some studies show that
inadequate teaching strategies inhibit learning with simulations (Roberts et al., 1996; Jackson,
1997; Windschitl & Andre, 1998). Roberts et al. (1996) study, as well as others (de Jong & van
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Joolingen, 1998; Lee, 1999), indicate a need for better skill preparation and guidance of learners.
Roberts et al. claim that students perform best when “shown the way and then left to learn by
doing” (p. 48}, which the researchers say is similar to Collins’ (1990) cognitive apprenticeship.
Students first need to acquire skills in information appraisal, selection, organization, structuring,
and communication of ideas (Harper & Hedberg, 1997).

Hargrave and Kenton (2000) suggest that the variety of effects observed with simulations may
result from the variety of definitions for simulations, and they provide a comprehensive definition
derived from the research literature (see conclusion). De Jong and van Joolingen (1998) provide a
more concise definition: “A computer simulation is a program that contains a model of a system
(natural or artificial; e.g., equipment) or a process” (p. 180). In a metaanalysis of instructional
simulations, Lee (1999) reports that using different instructional modes of simulations
(presentation and practice) is one reason for conflicting results. Lee also describes differences in the
nature of simulations, which can be either “pure” or “hybrid,” with the latter incorporating both
presentation and practice modes. Overall, Lee claims that students perform better when hybrid
simulations are used and when provided with specific guidance.

Exploring the Nardoo and constructivism

In addition to the above considerations, the simulation software used in this study was developed
within a cognitive constructivist frameworks under which “learning involves the construction of
meanings by the learner from what is said or demonstrated or experienced” (Harper & Hedberg,
1997, p. 4) and in which “[t]he role of the teacher is one of facilitating the development of
understanding by selecting appropriate experiences and then allowing the students to reflect on
those experiences.” The developers of Fxploring the Nardoo had these considerations in mind when
developing the program. Attending to a new technology in constructivism, the developers focused
on learning that is mediated by tools and signs which implies that “the tools (technology) and signs
(semiotic tools) we use change the form, structure, and character of activities and thus our
knowledge” (Harper & Hedberg, 1997, p. 4).

Cognitive tools help learners to organize, restructure, and represent their knowledge (Harper &
Hedberg, 1997). The developers of Exploring the Nardoo incorporated a series of cognitive and,
they hoped, metacognitive tools in their design process. They relied upon key principles of
cognitive tools research as summarized by Jonassen and Reeves (1996) for multimedia design:

o Cognitive tools will have their greatest effectiveness when they are applied to
constructivist learning environments.

o Cognitive tools empower learners to design their own representations of knowledge
rather than absorbing knowledge representations preconceived by others.

e Ideally, tasks or problems for the application of cognitive tools should be situated in
realistic contexts with results that are personally meaningful for learners (p. 698, as
reported in Harper & Hedberg, 1997).

While software, especially simulations, developed under constructivist frameworks tend to favor
group interactions (Linser & Naidu, 1999), individuals who display the motivation and
metacognitive skills of self-regulated learners can gain maximum benefit from the software without
peer support (Harper & Hedberg, 1997; Gabel, 1999; Jonassen, 2000). Groups, however, can
provide forums for the discussion of ideas and suggestions, problem-solving strategies, immediate
feedback, and so on. The developers also considered a problem-based learning approach in which
students learn more from being given a problem that they must solve rather than from being given
instructions on how to do something. Students are presented with an ill-structured problem prior
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to formal instruction (Harper & Hedberg, 1997). They then must themselves identify and use the
knowledge required to solve the problem.

In Exploring the Nardoo, an imaginary river ecosystem provides students with opportunities to
explore environmental issues while applying science concepts from the areas of biclogy, chemistry,
physics, as well as other subjects areas, such as geography, social science, language, and media
studies. Students can explore interactions among living organisms and the physical environment,
which focus on human impact at both a macro and micro level (Jonassen, Peck, & Wilson, 1999).
Small groups of students can interact and apply problem solving, measuring, and communication
skills to investigate issues and report their findings. Their efforts are facilitated by the program'’s
Water Research Centre where three specialists introduce investigations and make suggestions for
accessing media, using data-collection tools, and running simulations. Many of the resources are
accessed through a personal digital assistant that has been incorporated into the program,
providing a problem-solving situation “that enables students to actively manipulate a complex
environment, seek information, and conduct investigations in order to construct their own
knowledge about ecological issues” (p. 99). The classroom edition includes many activities (in
print), divided by subject areas, that help integrate the CD resources into the science curriculum
(Rapose, Cesaro, Poirier, Collins, Toppi, & Plante, 1997).

The program allows students to take readings in the simulated environmental sites and answer
their “what if” questions by inputting their data, running the embedded simulators, and observing
the changes (Harper & Hedberg, 1997). The students can monitor changes in variables as the
simulators run, exploring the relationships among the variables in the model systems. “The ability
to directly compare input data with output data in various forms simultaneously is a powerful
feature of each of these simulators and helps the user in making connections and associations and
forming an understanding of the interrelationships between ‘cause and effect’” (p. 13). An
embedded simulator that was used in this study (blue-green algae) incorporates a real-time
graphing feature that allows students to “see” how relationships among variables change with time

(Coleman, 1997).

Harper and Hedberg (1997) claim that Exploring the Nardoo and related programs were developed
to allow students to participate in communities of practice through immersion in authentic
activities (see also Harper, Hedberg, Wright, & Corderoy, 1995; Aikenhead, G. S., n. d.). The
program’s data collection facilities allow information collection from a range of media sources, and
the simulations allow students to ask questions and investigate answers to those questions. The
problem-solving aspects challenge students to become “active participants in the learning process”
(Harper & Hedberg, 1997, p. 11). The program provides a metaphor to the real world that
encourages students “to apply scientific concepts and techniques in new and relevant situations . . .
throughout the problem-solving process” (p. 12; see also Linser & Naidu, 1999). The simulations
embedded in the program enhance the problem-solving process by allowing students to become
involved in a realistically situated process where they can manipulate relevant variables and test
their hypotheses without risk or consequence and within a reasonable time frame (Harper &

Hedberg, 1997; see also Richards, Barowy, & Levin, 1992; Windschitl & Andre, 1998).

This case study focused on biology applications in the Nardoo program, specifically dealing with
human impact on water quality in the simulated river ecosystem.

Simulations in the Learning Cycle

This case study researchers’ interest in simulations in learning cycle lessons stems from their use of
learning cycles for constructivist teaching (e.g., Abraham, 1997). The learning cycle format used
for this study consists of three phases: exploration, concept/term introduction or invention, and
concept application or expansion (Lawson, 1995; Beisenherz & Dantonio, 1996; Sunal & Sunal,
2000) with slightly different terms being used by the different authors. This paper uses the phase
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terms and descriptions described by Sunal & Sunal: exploration, invention, and expansion. The
exploration phase includes open-ended questions and activities that elicit students’ prior
knowledge and challenge their alternative conceptions. The invention phase includes construction
of new knowledge and is identified with formal instruction. The expansion phase includes
applying the new knowledge in different contexts.

Educational research on simulations, as with other topics, tends to focus on formal instruction;
however, several researchers have reported effective use of simulations in both pre- and
postinstructional situations which correspond to the first and third phases of learning cycles
(Gokhale, 1996; Windschitl, 1998; Lee, 1999; Hargrave and Kenton, 2000) Though none of the
previous researchers refers specifically to learning cycles, Lawson (1995), a prominent promoter of
learning cycles, supports the use of simulations in the application phase of learning cycles “to
extend and refine the usefulness of terms previously introduced” (p. 310). The use of simulations
after or supplemental to formal instruction appears as an acknowledged strategy by researchers
(Lee, 1999). Gokhale (1996), for example, claims that simulations used after formal instruction
“offers the student an opportunity to apply the learning material” (p. 37). Windschitl (1998) says
that the use of simulations after regular instruction serves as a consolidating experience.

Researchers who support the preinstructional use of simulations do so for similar reasons,
including the exploration of concepts (de Jong & van Joolingen, 1998) and setting the context for
formal instruction (Gokhale, 1996; Lee, 1999; Hargrave and Kenton, 2000). In addition, Lawson
(1995) supports the use of simulations in the exploration phase of learning cycles “when the
phenomena of interest cannot be directly experienced given the normal classroom constraints” (p.
310). Lawson also acknowledges the use of simulations in learning cycles to provide motivation,
provide an organizing structure, serve as a concrete example, or expose misconceptions and other
areas of knowledge deficiency.

According to Gokhale (1996) properly designed simulations used prior to formal instruction
“build intuition and alert the student to the overall nature of the process” (p. 37). Hargrave and
Kenton (2000) claim that students who experience topics through simulations prior to formal
instruction become “active creators of knowledge,” assuming greater control of the content and
their own learning (p. 54). Windschitl (1998) says simulations can be used to introduce especially
challenging or unfamiliar concepts before “didactic” instruction, thus setting the cognitive stage by
providing organizational structure. Lee's (1999) hybrid simulations, which include both
presentation and practice modes, can stand alone as preinstructional resources, although claiming
that few studies have been done to examine the effectiveness of such simulations.

The purpose of this case study was to develop, administer, and collect student data on learning
cycle lessons that use simulations in all phases of the cycle (but not necessarily in every phase of
every lesson). Initially, simulations were used only in the invention phase, allowing students
opportunity to become familiar with the resource. In subsequent lessons, simulations were
integrated into the expansion phases and exploration phases. One later lesson employed the use of
simulations in all three phases.

Method

Participants and environment

In this case study, 14 upper elementary and 17 middle school science students were observed,
along with their teacher, using simulations as they engaged in learning cycle lessons revolving
around river ecosystems. The ages of participants in this study ranged from 9 to 13 years old and,
according to their teacher, they exhibited a range of disabilities. The students, who go a private
school with a philosophy based on Gardner’s (1993) theory of multiple intelligences, display a
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seemingly disproportionate number of special needs. The teacher reported the following issues for
seven of the participants:

¢ Student 1 has a genetic disorder and, according to family doctors, would never learn to
read or write, but can do both.

e Student 2 has speech and learning disabilities, takes speech lesson once a week, and has
weak, small muscle control.

s Student 3 has Asperger’s Syndrome, a form of autism, is socially unskilled, and tends to
view the world literally.

e Student 4 has a serious form of dyslexia.
e Student 5 has attention deficit hyperactive disorder.
¢ Student 6 has severe attention deficit disorder.

¢ Student 7 works with a specialist on slight deficits in short and long term memory and
writing skills.

The teacher has taught science and mathematics for more than 20 years, mostly in her home
country, Colombia, at an American school. Her recent experiences teaching in this country have
involved her first intensive use of computer technology. This study was her first experience using
simulations in a science classroom setting and her first attempt at doing action research. Having
recently completed her master’s degree in science education in a constructivist science education
program, the teacher was familiar with the advantages of using learning cycle lessons in the science
classroom.

The classroom environment in which this case study took place can be considered above average as
to technology use and access. The school suggests that parents provide students with laptops to use
in the classes and at home. While it is not required that they have them, many do. During
activities requiring the use of computers, those students who have their own computers use them,
sharing with their classmates, while other use desktop computers provided by the school. The
classrooms all have Internet access, including wireless access in the teacher’s classroom, which is
used by students with laptops and wireless cards. For this study, sufficient numbers of CDs with
the program were available so that students could work in small groups, most often in pairs.

Activities and Data Collection

This case study involved action research by the teacher working with the (university) researcher.
Initially, the university researcher administered learning cycle lessons that he developed.

Data collected included videotaped sessions of students using the simulations, teacher journal,
student field logs, student concept maps, student and teacher interviews, and products of student
activities. The students were assessed for their understanding of concepts during and after
completing the learning cycle lessons. The students also completed three surveys that were
developed and administered by the teacher. Two surveys focused on student experiences with
computers, student beliefs about the usefulness of computers, and how they like using computers.
A third survey focused on use of the Nardoo program.

The teacher-administered surveys mainly provided attitudinal information on the use of computer
technology. As in many such surveys, students reported a wide range of attitudes about their
competence and confidence in using the technology, as well as the perceived advantages and
disadvantages of using it. Because of the range of competence, those students who are the most
computer literate found the exercises easy and finished quickly. Those students on the other end of
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the competency scale, found the computer-based tasks somewhat intimidating, even when they
were able to complete assigned tasks successfully. Some students preferred to use computers for all
their school activities while others felt it was more efficient and easier to use pencil, paper, and
print resources, as opposed to computer programs and the Internet.

This case study mainly covers results from four learning cycles developed by the university
researcher and additional activities developed by the teacher to follow-up on the learning cycle
lessons, especially related to transfer of learning from simulations to real-world activities. The first
learning cycle lesson developed by the university researcher employs the program simulations in
the expansion phase, which allowed the students to develop understanding of the concepts before
using the simulations (e.g., de Jong et al., 1999). After the exploration phase, which gets at the
students’ prior knowledge of biodiversity and ecosystem concepts using a KWL chart (Egan, M.
(1999), the students did the first activity on biodiversity from the classroom edition materials
(Rapose, Cesaro, Poirier, Collins, Toppi, & Plante, 1997). The students related this activity to
their school environment to help them develop working, or operational, definitions of the
concepts. They collected data in tables and wrote their working definitions.

For the expansion phase of the first learning cycle, the students did the second biodiversity activity,
using the CD simulation of the river ecosystem. For most of the computer-based activities,
students worked in small groups of two or three. To reduce the anxiety of using the technology for
the first time, the activity was treated as a contest to see who could find the most organisms in the
different ecosystem zones. As an expansion phase activity, the use of the simulations allowed the
students to relate biodiversity concepts studied during the invention phase to the simulated river
ecosystem. The students discussed their findings and their ideas for differences in zones before
completing the KWL chart (what was learned) to finish this lesson.

In the second learning cycle, the students worked with simulations in the invention phase, using
the simulations to construct knowledge about food chains and webs. In the exploration, they began
another KWL chart and then, in small groups, they created food webs (concept maps) by making
connections (links) between organisms (picture cutouts). Their arrangements represented their
prior knowledge on the relationships among the organisms. Before gluing pictures, the groups
discussed their food webs and made adjustments to begin the invention phase. They then went to
the CD to study organisms and their relationships in the simulated ecosystem. They created tables
to collect data on the organisms they found. After sufficient time interacting with the simulations,
they gathered as a class to discuss findings and reach a consensus about the relationships among the
organisms and diversity issues.

To begin the expansion phase of the second learning cycle, the students created food webs based
on the simulated ecosystem findings (new concept map). Comparisons between initial concept
maps from the exploration phase and the new maps showed much greater complexity in numbers
and linkages ( The students were asked to make predictions of changes in population numbers
based on their webs. They then completed the KWL chart (what was learned) and wrote an essay
in their field logs about organism interdependency using their food webs as a resource.

The third learning cycle lesson focused on algal blooms without using the CD simulations. The
teacher guided the students through this lesson. After exploring students’ prior knowledge on the
topic, the students used print resources to find out more. They observed algae under microscopes
and sketched and labeled what they saw. A class discussion summed up the invention phase. In the
expansion phase, the students began an experiment involving growing algae under different
conditions (with or without added nutrient). They recorded their observations in data tables over
the next few weeks counting algae in drops from the different samples under microscopes. At the
end of the observation period, they compared the results and discussed them in relation to sources
of nutrients and effects observed in the Nardoo ecosystem up to that point.
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In the fourth learning cycle, simulations were used in all three phases (see appendix). This fourth
lesson focuses on water quality issues, especially human impact. In the first phase, the small groups
of students used the CD to explore the meaning of water quality and the water quality index. They
discussed their findings with the whole class. In the invention phase, the discussion continued,
focusing on the factors used to develop a water quality index. The students were told that they
would apply the knowledge gained in this lesson to measure water quality in the environment
nearby. The students created tables to collect data from the CD simulations and they were guided
in the use of tools for collecting that data. After sufficient time, they gathered as a whole class to
discuss their findings. They wrote about the results in their field logs.

In the expansion phase of the fourth learning cycle, the students used the CD simulations again to
complete a research table on sources in the river ecosystem zones that affect water quality. After
allowing sufficient time to collect data, the students gathered as a class to present findings and
discuss environmental factors affecting water quality. The students compared the different
ecosystem zones, representing different levels of human impact, and discussed the implications. To
complete the lesson, they added to their comments in their logs. In subsequent activities, the
teacher had the students experiment further with algae, using the classroom edition materials and
the CD. The students used the simulation tools to collect and graph data on a variety of variables.
One of the culminating student products was the creation of educational brochures to inform
fictional communities on various water quality problems in those communities, including
suggestions for resolving the problems.

Results

Often, just a difference in curricular resources, especially when technology is involved, results in
improvements in students’ attitudes about learning. Such was the case with the following student;

“It has been very rewarding to see that the student, who normally has difficulty
staying on task during a normal class period, absolutely loved the CD” (excerpt
from teacher report on the study).

The teacher goes on to say, ‘I have obtained better results from the students that never do
homework from the projects derived from the material from the CD.”

In this case study, student results and teacher self-reporting showed that the use of simulations in
learning cycle lessons provided a meaningful learning experience for both the teacher and the
students.

“T was excited about using simulation software in my classroom. I learned along
with my students to use the CD. The Nardoo CD gives an accurate view of the
effects of human activity on the ecosystem of a river. It is done in a very
interactive form, in which the students constantly have to search for the answers.
They had to go in the river sites and also into the information file cabinet”
(teacher report).

As mentioned in the data collection section, the results of pre-instructional and post-instructional
concept mapping showed a richer variety of concepts and increased linkages among those concepts
(e.g., Robinson, 1999; Gabel, 1999; McClure, Sonak, & Suen, 1999; Hurwitz, Abegg, & Garik,
1999). Overall, the teacher observed the following:

“I did not have a very clear picture of how much they were going to gain from
this study, but in my opinion, surprisingly, in their assessment, they showed
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evidence of good understanding of the concepts. In particular, the one on
pollution. . . Using the learning cycle with simulations I think gives the student
better chances to gain more concrete knowledge. Their inquiries can be self-
answered by searching in the simulation. It is a hands-on activity and, at the same
time, they are being active learners.”

The teacher also was better able to bridge student understanding between print materials and
simulations and real-world experiences:

“They like the presentation of the material and how realistic it became if you were
thinking of an actual river case scenario. . . . In the particular case of the study of
the algal bloom, it was great to see the changes in the river when you alter the
quantities of the chemicals. This way they could visualize their understanding.
They would not be able to see this type of situation in a normal setting, unless it
is happening. . . . Now that the students are familiar with terminclogy and they
also have much broader information on the topics covered, it will be much easier
to go out in the field and perform actual measurements and experiments.”

In one early example of transferring knowledge to real world situations, the teacher reported the
following:

“One of the activities outside of the classroom, at the school park, students
measured a square meter area as their site to start studying the biodiversity of the
school grounds. They have recalled the vocabulary used in the CD and they seem
very familiar with the process to follow. During the activities in the CD, they had
to really search for the animal population. During one of the activities at the
school's park, one of the students’ comment was ‘finding a bug here is as hard as
in the Nardoo.””

Conclusion

This case study, thus, provides an example of the effective use of simulations in learning cycle
lessons for upper elementary and middle school students engaged in environmental studies. The
Nardoo program conforms to all aspects of the simulation definition that Hargrave and Kenton
(2000) derived from the research literature: “A nonlinear and manipulable model, representing a
real or imagined phenomenon, that has the ability to present, either visually or textually, the
current state of the model” and that allows the user “to track his/her progress within the model and
provides feedback in realistic forms” (p. 48).

Harper and Hedberg (1997) caution that constructivist learning situations may require students to
have developed organizational skills or they will not do well in a cognitively complex learning
environment (see also Windschitl & Andre, 1998). In their efforts, the developers stuck to the
basic constructivist question, “How can we best support knowledge construction?” realizing that
the learner will only extract from a program “what sense they make of it, not what the designer
intended” (Harper & Hedberg, 1997, p. 6). Even though this program was developed from a
strong pedagogical base (Harper & Hedberg, 1996, 1997), how students learn through its use in
the given circumstances remains unknown (Jackson, 1997; Snir et al., 1995). Developing
constructivist-based learning cycles, as described in this case study, provides one method for
facilitating students in using the simulations. An anticipated outcome is to have the learner in
control of the learning process, a major characteristic of discovery learning (de Jong et al, 1999).

As mentioned in the section on study participants, many of the students had special needs. One of
the students, the one with Asperger’s Syndrome, has difficulties staying focused on the classroom
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tasks. However, the student thrived in working with the CD simulations. Wanting to learn more,
the student made arrangements to borrow the CD to use at home during the spring break. The
teacher also reported on the advantages of using simulations for being able to study relationships
among many variables within a short time frame, as well as the opportunity for students to interact
with models—and develop their own models—in very much the same way as engineers and
research scientists. She referred specifically to the students’ ability to work with the many variables
affecting water quality, obtaining results within minutes that would take hours or days to
accomplish in real systems.

While many researchers agree that simulations should not or cannot replace students’ hands-on
experiences (Richards, Barowy, & Levin, 1992; Snir, Smith, & Grosslight, 1995; Coleman, 1997),
simulation models can lend much greater efficiency to experimentation. A simulation that runs in
minutes instead of the several days or weeks required by physical methods allows students greater
efficiency and enables them to investigate many more variables (Snir et al., 1995; Coleman, 1997).
Additional advantages of simulations include allowing students to perform virtual experiments that
otherwise would be too dangerous or expensive (Windschitl, 1998; Steed as reported in Jonassen,

2000).

The teacher also reported that, in using simulations, a teacher does not have to worry about the
students experimenting with potentially harmful chemicals—at least in their initial experiments.
One of the advantages of the simulations is that students can gain experience with the tools and
chemistry that can be transferred to experiments using real materials. The teacher also remarked on
advantages of using simulations when the real equipment, materials, and assistance just is not
available for classroom use.

The teacher, reporting on her thoughts during the study, discussed the difficulty veteran teachers
have in changing teaching practices, especially when it comes to learning to use technology. She
discussed the importance of doing hands-on labs with students, as well as the advantages of
combining these with appropriate simulations, as discussed in the research literature. She remarked
on the importance of depth in learning that could be achieved through the use of appropriate tools
and resources.

According to Linser & Naidu (1999), the use of simulations for problem-solving activities in a
context can provide effective situated learning experiences for students (see also Lave & Wenger,
1991; Harper, Hedberg, Wright, & Corderoy, 1995; Looi, 1998). Problem-oriented simulations
help develop students’ higher order thinking skills and improve cognitive strategies for recall,
problem solving, and creativity (Vennman, Elshout, & Busato, as reported in Gokhale, 1996). In
addition, Gokhale says “simulations that employ an array of media will help bridge the gap
between learning styles of students and teaching styles of instructors” (p. 37). Roberts et al. (1996)
recommend three strategies for integrating science simulations into classrooms:

e Teacher education courses must include science simulations as an important science
learning tool.

e Science education faculty must be sensitive to the delicate balance between direct
teaching and student exploration.

¢ Science educators, by involving their students in computer simulations, must develop
ways to model this dynamic balance in their preservice and inservice courses (p. 59).
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Appendix
An example of a learning cycle using simulations in all phases.

Learning cycle lesson plan four: Human impact on water quality

Exploration

Objectives: Students will be able to develop an operational definition of water quality using the
CD resources.

Materials: Exploring the Nardoo CD

Procedure:

» Ask students what they think water quality means.
o Ask them what they think might determine/affect water quality.
* Ask why water quality might be important.

e Have students in pairs go to the Nardoo CD and enter the “Water Research Centre.”
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They are to click on the “computer” in the Centre and search for information on “water
quality” and “water quality index.”

The students should take notes on what they find. The instructor can assist students in
using the notes module to grab relevant information. (Be sure that they are familiar with
the “linked media” button.)

When a student finds a good article, have her or him give the title so that the rest of the
class can look at it and take notes. They can save notes to the computer drive for later
use.

Allow sufficient time for the search and then have each pair report to the class on what
they have found.

Ask how the information they found on the CD added to what they thought was
involved in determining water quality.

Get a class consensus on the definitions of water quality and water quality index.
Ask how they think the factors that determine the water quality index can be measured.

Ask students where in the community they would like to determine the water quality
index (and why).

Evaluation: Instructor will monitor student participation in expressing ideas about water quality
before and after using the CD. The instructor will monitor student participation and cooperation
in using the CD and taking notes on their findings.

Invention

Objectives:

Materials:

Students will be able to use an environmental simulation to investigate water quality
issues.

Students will use a simulation to improve their understanding of water quality and its
impact on organisms.

Students will be able to use a simulation to develop an understanding of the impact on
water quality as a result of a particular human activity.

Exploring the Nardoo CD

Procedure:

Review the significant information found on the CD. Discuss the way to determine the
water quality index based on life found in the water. Ask the students if they think they
could do this same measurement in a real water source.

Discuss the factors that determine water quality involving the water itself (salinity,
turbidity, and phosphorus. Tell the students that in the near future they will make
measurements to obtain the water quality index of nearby water using these factors but,
for now, they will practice determining water quality using the CD and studying
organisms in the Nardoo River.

Instruct the students in creating data tables that includes the following column and row
labels:
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Table A, Blackridge & Merringurra Regions—Zone 2, column 1 heading, “Organisms”;
column 2, “Upstream”; column three, “Adjacent”; and column 4, “Downstream.”
Under “Organisms,” rows should be labeled “Very sensitive,” “Sensitive,” “Tolerant,”
Very tolerant,” “Water quality index,” and “Water quality.”

Table B, Blackridge & Merringurra Regions —Zone 1, same column and row labels as
in Table A.

¢ Ask the students what they think is involved in extracting sand and gravel and why that
is done. Ask if they have seen such an operation, where, and how did it lock.

o In their pairs, have students go to Zone 2 of the Blackridge & Merringurra regions on
the CD.

¢ Have them select the “tools” button and the click on “stream quality.”

o They are to determine the stream quality for three areas of the Blackridge region for this
time zone. The first area is upstream from the sand and gravel operation, the second
area is next to (adjacent) this site, and the third area is downstream from the site.

o Have them record their data in the Table A. Instructor assists students in collecting data.

o Next, have them do the same for Zone 1 of the Blackridge & Merringurra regions (a
time before the sand and gravel operation), testing the stream in the same three
locations.

e Have them record their data in Table B.

¢ After allowing sufficient time for data collection, bring the students together again and
ask them to compare the types of organisms found before and after the operation
extracting sand and gravel.

o Between which areas is the change the greatest?

¢ Ask the students how significant they think the impact in water quality has been as a
result of the sand and gravel extraction operation.

e Have the students describe their findings and ideas about water quality in their science
journals.

Evaluation: The instructor will monitor student participation in creating data tables. The
instructor will monitor student participation and cooperation in using the CD and recording data
in their tables. The instructor will collect completed data tables to evaluate for thoroughness of
collected data. The instructor will review journal entries for understanding of water quality issues
and thoroughness of content.

Expansion

Objectives: Students will be able to use an environmental simulation to describe several additional
ways in which human activity has an impact on water quality.

Materials: Exploring the Nardoo CD
Procedure:
1. Review factors that affect water quality (salinity, turbidity, and phosphorus).

2. Have the students create a research table with the following categories:
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Type of Impact: Sewage
Causes: (leave sufficient space for data)
Effect on river: (leave sufficient space for data)
Type of Impact: Nutrients
(same subcategories for this and all of the following types)
Type of Impact: Toxic Substances
Type of Impact: Sediment
Type of Impact: Channel Alteration
Type of Impact: Flow Changes

3. Have students go to the PDA on the Nardoo CD and click on Zone 2 of the
Blackridge region.

4. Have them navigate the Nardoo River through all four regions using the cursor icon to
look for news stories involving the impact of human activity on the river. They should
focus their research on the categories in the research table they created.

5. The students can use the notes module to grab relevant information and review it for
adding to the research table.

6. Have the students repeat this procedure for Zones 3 and 4.

7. After allowing sufficient time for the students to collect data, bring the class together to
discuss their findings.

8. Ask the students what kinds of human activity have caused sewage to be deposited in
the Nardoo River.

9. Ask the students what kinds of human activity have raised nutrient levels in the river.
Ask them what adverse effects these nutrients have had on the river. Remind them of
their study of algae and nutrients.

10. Ask the students what kinds of toxic substances have been found in the river and what
these have done to it.

11. Ask them what kind of human activity has deposited sediment to the riverbed of the
river. Ask if this activity has any negative impact on the river and have them explain
why.

12. Ask the students if the Nardoo has undergone any kind of channel alteration and, if so,
how has that impacted the river.

13. Ask them if the Nardoo flow has been affected by human activity and have them
explain how.
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14. In each of the above cases involving types of impact, have the students compare the
three zones and explain the differences among them.

15. Have the students add to their ideas about human impact on water quality in their
science journals.

Evaluation: The instructor will monitor student participation in creating the research table. The
instructor will monitor student participation and cooperation in collecting data using the CD. The
instructor will collect and evaluate student data tables. Review science journals for understanding
and thoroughness of discussion.
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Connecting Across Many Divides: Digital, Racial, and
Socio-Economic

Janice Hinson

Cathy Daniel

Louisiana State University
jhinson@Isu.edu

Introduction

As Internet usage increases nationally, it becomes more apparent that the Digital Divide—the gap
between those who have information access and those who do not—is related to demographics.
The U.S. Department of Commerce reported in its “Falling through the Net” series of studies that
only 23.5% of African-American households have Internet access at home as compared with whites
(46.1%) and Asian-Americans (56.8). Although the number of low income and ethnic households
that have Internet access is increasing, the Digital Divide is expected to widen because access
continues to be tied to income. The U.S. Internet Council and the International Technology and
Trade Associates (2000) estimates that fewer than 50% of households with incomes below $15,000
per year (19% of Americans) will have Internet access by 2005. Consequently, many poor inner
city and rural children will be excluded from the benefits of Internet access at home and continue
to fall behind in the emerging knowledge economy (The Web-based Education Commission, The
Power of the Internet for Learning: Moving from Promise to Practice).

The fundamental barriers to Internet access are lack of a computer and peripheral technology (a
modem, telephone line and Internet Service Provider). However, WorldGate Communications,
Inc., has developed a technology to remove these barriers. The innovation is called WISH TVM,
WISH, which stands for WorldGate Internet School to Home, gives students, parents and teachers
Internet access through a television set and a cable set-top converter. No computer, modem or
telephone line is needed. In this way, WISHTV is unique because it allows users to access the
Internet through their television sets and as a result, extends Internet availability to virtually all
children in their homes. This is especially important for students whose socio-economic status
inhibits Internet access through any other means.

WorldGate Communications, Charter Communications, and Motorola are sponsoring this
initiative. The service includes full Internet access and e-mail for students, their parents, and their
teachers. In December 2000, seven schools in four districts in Louisiana, Illinois and Ohio
implemented WISH TV as an educational initiative to provide 4th grade students in poor
communities with Internet access at home and in school. Students and their families are receiving
the service at no charge for one academic year.

This article focuses on the implementation of WISH TV in the community of Belle Rose,
Louisiana. Belle Rose is located in Assumption Parish (county). Residents in Assumption Parish are
poor—26% live below the poverty level as compared with 15.7% nationally (1998-1999 District
Composite Louisiana Department of Education, February 2000).

Forty-three percent of adults have less than a high school education. Thirty-two percent of the
residents are Black, 67.1 are White (1990 U.S. Census). Although some of residents in this
community live in poverty and are undereducated, they, like most parents, want their children
have equal access to educational opportunities.
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Project Design

Initial Steps. In early 1999, U.S. Congressman Billy Tauzin (R-LA 3rd) noted that only 18% of
the households in Louisiana had Internet access. Since then, the percentage has increased to
30.2%:; however, only Mississippi (26.3%) and Arkansas (26.5%) rank lower nationally (Naticnal
Telecommunications and Information Administration, Falling Through the Ned. Congressman
Tauzin asked WorldGate Communications to pilot WISH TV in his congressional district. A Task
Force consisting of local ministers, teachers, school administrators and university professors was
formed to guide all aspects of implementation. One of the biggest concerns focused on “acceptable
use” by the students and their family members. Concerns ranged from the possibility that a child
might run up a big bill on his mother's credit card, or a relative would use WISH TV to access
inappropriate Web sites. To overcome these obstacles, parents were asked to attend an orientation
meeting and sign an Acceptable Use Policy pertaining specifically to this project. Also, WorldGate
Communications implemented a filter to block inappropriate Web sites. As a sign of support, the
ministers addressed the importance of this innovation with their congregations, and WISH TV
was installed in the community rooms at their churches.

Project Objectives. The project’s objectives are to:

Assist teachers in developing Internet activities that incorporate state standards

Increase student achievement in language arts, math, science, and social studies
Increase technology proficiency levels of students

Increase completion of homework through Internet-based assignments

Strengthen communication and cooperation between home and school via the Internet
Increase parental awareness of the benefits of Internet usage for themselves and their
children

The service has been installed in classrooms and homes of the 4th grade students and their
teachers. The Louisiana Task Force chose to implement WISH TV in Grade 4 because these
students take the Louisiana Educational Assessment of Progress (LEAP 21) high stakes test. The
LEAP Test is aligned with content standards, which by law must be as rigorous as the national
assessment of educational progress (NAEP). Fourth grade students, who do not pass the LEAP
Test either during the regular school year or in summer remedial programs, cannot be promoted to
the fifth grade. Consequently, the Task Force targeted Grade 4 to provide students with increased
opportunities to strengthen academic skills.

Implementation of the Design. Teachers in Louisiana are participating in a statewide professional
development initiative called In-Tech, to learn to integrate technology into instruction. As part of
this training, teachers are encouraged to develop lesson plans that require students to locate,
synthesize, and apply information from the Web. Through In-Tech, the 4th grade teachers in the
WISH TV project are able to locate current and relevant materials on the Internet. However,
teachers have not been integrating Web resources into instruction because so few students had
access to the Internet at home. Although the classrooms are wired, each classroom only has four
computers available. As a result, these fourth grade teachers were not incorporating the Internet
into instruction regularly.

Teacher Training and Involvement. Belle Rose has four fourth grade teachers and each specializes
in a core subject area. Students change classes for these subjects, so they have all four teachers each
day. Miss Pizzalato and Miss Aubert are recent graduates of teacher education programs, and they
are comfortable using computers. Miss Parker is a veteran teacher who is anxious to offer her
students the very latest, and she is also computer literate. Ms. Heims, a teacher who came out of
retirement to fill a vacancy this year, was leery of the technology. However, she was willing to learn
and the other teachers and her students taught her how to use the Internet, post homework
assignments, and send and respond to e-mail messages. She said, “Oh, I can do it now! [ sit on the
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edge of my bed with my keyboard and type away.” As a result of this project, the teachers are
planning together and sharing ideas for using WISH TV in their content areas.

Instructional Uses. The WISH TV interface is easy to use. Once teachers locate Web resources,
they enter the URLSs directly into the Hot Links section from home or school. Teachers and
students are using WISH TV to find Web sites that contain pertinent information about the topics
being studied. For example, students were studying about rocks in science class. During class, the
teacher located and posted web sites for the students to use to complete their homework
assignment. That night, several students searched for additional sites about the topic and shared
these with their teacher and classmates the next day. The interface also includes a discussion board
titled “Talk Time.” Here, teachers post discussion questions, and students respond from home or
school. Teachers also are posting homework, sending messages to parents to keep them abreast of
their child's conduct and academic progress, and posting class announcements to inform parents of
upcoming class projects and school events.

Home Connections. From home, the children and their parents access WISH TV interface
through a wireless keyboard to check homework assignments, access accompanying hot links, or to
complete homework and quizzes. WISH TV includes e-mail which enables students to send
messages to classmates or to their teachers for further clarification on assignments. Parents are
using e-mail to write to friends and relatives, teachers, and school administrators. In addition to
these functions, parents can access the school calendar, check announcements and homework.
Parents also can surf, explore job opportunities, and find products, services, and local community
information.

Equal Access. In addition to providing equal access through WISHTYV, access is uniform. In other
words, the interface is seamless—it is the same at home as it is at school. This eliminates
cumbersome technical barriers for children at home and consequently, WISH TV becomes
another tool that students use routinely for instruction.

My Scheol. My Web My E-mail  Talk Time
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Methodology

Researchers at Louisiana State University have been studying the effects of WISH TV on fourth
grade students’ behavior, attitudes, and motivation to learn at Belle Rose Primary School in Belle
Rose, Louisiana. Initial interviews focused on:

¢ How are teachers integrating WISH TV into their teaching practices?
¢ How are students and parents using WISH TV at home?
e What changes have teachers, parents and students noted since the program began?

Seventy-six fourth grade students attend Belle Rose Primary. Sixty-six are African-American and
ten are white. Ninety-two percent of Belle Rose's students are eligible for a free or reduced lunch.
Only four 4th grade students had access to the Internet before WISH TV was installed in their
homes.

Data Collection and Analysis. Data were gathered through guided interviews with 15 students,
their parents, the four 4th grade teachers, and the principal during February 2000. The interview
questions for students focused on how they were using the Internet, the average amount of time
they used the Internet per day and their general reactions to use. Their parents were asked to
describe changes in their behavior in regard to Internet use, changes in their children's behavior,
and the impact WISH TV was having on student achievement. Teachers were asked to describe
changes in their teaching practices in regard to Internet use, changes in students academic progress,
changes in students attitudes, motivation to learn, and classroom behavior in general. The
principal was asked to describe her impression of WISH TV, the impact the project was having on
the students in her school, and any changes she had noted in students’ behaviors. Data were
analyzed using the constant comparative method to determine emerging themes and patterns.

Discussion

This section presents emerging themes from interviews with parents, students, teachers, and the
school's principal. These interviews were conducted after the service had in place in homes for two
months.

Parents. Some parents were apprehensive about installing the Internet into their homes. They were
concerned that a cost would be associated with it. They were also concerned that someone might
try to harm their children via e-mail. At the Parent Orientation, school administrators,
representatives from Charter Communications, and the ministers explained that Belle Rose
Primary was piloting WISH TV and the service would be provided free of charge for one year.
School administrators and the ministers also encouraged parents to monitor their children's
Internet activities and urged all students to report strange e-mail messages to adults.

During the interviews, parents expressed delight with the service because it made communication
with the school very easy and allowed them to be involved in their children's schoolwork in
unobtrusive ways. For example, DonTracy's father said that every day after school his wife will ask
DonTracy what he has for homework that night. Every day, the response is the same, “Nothing.”
DonTracy's father laughed as he explained:

I go to WISH TV and lock at the homework assignments. He's not getting away
with anything anymore. [ wish my older son's teacher was participating in this
project. Actually, every parent needs this.

Many parents noted changes in their child's completion of homework assignments because
students like using the Internet to complete assignments. Also, parents are aware of assignments
now and are making sure their children completed them. Both parents and their children expected
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higher grades because students were completing their schoolwork. Parents responded that their
children also were using the Internet to search for additional information about school topics on
the Web and were sharing this information with teachers and classmates. In general, parents noted
that their children were excited and more interested in school because of WISH TV. In addition to
completing assignments and searching for information, children are sending e-mail messages to
each other, completing practice exercises for standardized tests, and playing games online. Parents
estimated that children were using WISH TV between five and 16 hours per week.

Parents commented that their children were teaching them to use e-mail and the Internet and they
are checking the weather online and searching the Web for information. Several parents expressed
concern about what will happen to the service at the end of the year because their children are
active users and have come to rely on the Internet for information and entertainment. Realizing
that the fate of this pilot project is uncertain, some parents have begun to explore alternative ways
to access the Internet so that their children can continue to be Web users.

Students. Changes in the students' behaviors were surprising to everyone, including the students
themselves. As recommended by the Task Force, the service was installed in the students’ homes,
but to get a keyboard, their parents had to attend the orientation and sign an Acceptable Use
Policy. About a week's time separated the installation and the Parents’ Orientation. During that
week, one fourth grade boy figured out how use the remote control to access a virtual keyboard on
the TV screen. This allowed him to access the WISH TV service and send e-mail messages to his
classmates. Word spread, and everyone was sending e-mail messages to each other before they had
keyboards. Systems designers were astounded because the virtual keyboard function is very difficult
to access or use.

Every student replied that they are using WISH TV to complete homework assignments. Students
also acknowledged that their parents were helping them with assignments, and both fathers and
mothers shared this responsibility. Students felt that they were completing more assignments now
and they had access to more information. As a result, they are expecting higher grades. Chaquille
said that he's doing his homework now because he can find the information he needs to do it.

Students were also excited about practicing the LEAP Test online. The students realize the
significance of this test and felt good about being able to be proactive in their preparation for it.
Several students commented that they felt more prepared to take the test and expected to score
well.

Finally, students and their parents were happy to have Internet access in their homes. In the past,
they had to leave their house to use the Internet either at the library (11 miles away) or at a
relative’s house. Tammy said, “I'm really glad that I don't have to leave my house to get the
Internet anymore.”

Teachers. Teachers were amazed at the students’ reactions toc WISH TV. Now, homework
completion is 100% and students are submitting their work via e-mail. Ms. Pizzalato said that her
day begins with children on the school grounds shouting, “Ms. Pizz! Did you get my homework?”
In science, she routinely posts several Web sites to access as part of a homework assignment and
remarked that every night students are searching for additional Web resources to share with her the
next day. She also noted that students want to use WISH TV at school all the time. She
commented, “Well, during recess time, the kids stay in to working on WISH TV. They all want to
get on the keyboard. It has increased their self-esteem immensely.”

Miss Aubert, the math teacher, has challenged her students by posting online quizzes. She
instructed her students to log onto a certain site, complete the quiz, and e-mail it to her no later
than 6:30 p.m. Sunday night. Every child met the deadline. Miss Parker commented, “I would like
to do my test online too. I am still learning.”

National Educational Computing Conference, “Building on the Future”
July 25-27, 2001 —Chicago, IL

Q

ERIC 67

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

All four of the teachers commented that WISH TV took a lot of time. Miss Pizzalato found that
she was spending more time. She said, “Yes, it takes longer. In order for me to find something I
have to spend some time, but it is worth it.”

Principal. The principal noted changes in student behavior and student self-esteem. She noted that
“those boys,” who were always in her office, were no longer being referred. She also noticed that
students were excited about learning and said that she had received several nice e-mail messages
from students. She looked forward to student performance on the LEAP test and predicted that
the 4" graders would score well on the test this year.

Benefits

Although it is too early to report on the impact of WISH TV, trends are emerging, and it appears
that residents are beginning to feel empowered by the Internet. Although that sounds trite, parents,
teachers, and the school's principal report that students are becoming active learners as they
collaborate with classmates, teachers and their parents on projects and assignments. For example,
for social studies, students had to research famous African-Americans, and DonTracy chose Martin
Luther King. His father commented:

You know, I have seen the picture of Martin Luther King standing on that
balcony many times, but I had not seen a picture of the whole hotel with the
balcony. Now I know where Dr. King was standing when it happened. That's
what the Internet brought to my house.

Students report that they are completing more homework assignments, probing for more detailed
information, and contributing to their own learning by sharing information and Internet sites with
their teachers and classmates. Parents are learning to use the Internet through their children. One
boy commented, “I'm teaching my mom and dad how to do it (use the Internet). I know more
about it that they do.” Additionally, parents have a reason to use the Internet—to help their
children succeed in school. In this community, everyone can contribute equally and feel successful.

Next Steps

The next steps are uncertain and the partners are not sure how long the service will continue to be
offered. Many parents commented that they would be willing to pay for the service if the cost was
not too high. If the service is not available, some parents indicated that they would look for
alternative Internet services. All parents felt that the Internet was a valuable learning tool. They
were pleased with the changes they noted in their children and were happy to have had the
opportunity to participate in this pilot project.

Additional Research

The research team will continue to study the adoption of this innovation and compare student
performance at this school with student performance at a school that closely matches this one. In
addition, teachers and principals at other sites in other states will be interviewed to learn more
about usage at those sites. The research team also will assist partners in finding grant money to
continue this project and expand it to other grades and schools in this parish.
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Overview

The California Governor's budget for 2000-2001 included an appropriation to the California State
University (CSU) system of $6,500,000 for intensive K-12 staff development on the use of
technology in the K-12 classroom. This funding was intended to enable new and experienced
teachers, teamed with their site administrators, to expand their knowledge and expertise in using
technology in their classrooms to improve student achievement. The CSU was asked to coordinate
and administer this important aspect of professional development.

To initiate the process, the CSU established the Educational Technology Professional
Development Program—a program designed to encourage institutions of higher education and
K-12 organizations to work together to help teachers use technology in their classrooms. This
program is intended to help teachers reach the highest level of competency in the Instructional
Technology portion of the Teacher Computer-Based Technology Proficiencies, as developed by
the California Technology Assistance Project (CTAP) Proficiency Committee.

A request for grant proposals for the Educational Technology Professional Development Program
was distributed to teacher preparation and K-12 agencies in Spring 2000. Funding began during
the summer of 2000. Twenty-eight of 35 submitted proposals were funded. To enroll in a local
project, K-12 schools created teams (2 or more participants) and hosted the team by paying a
$1000 co-payment. Participants receive a $1000 stipend ($500 after completing the initial
activities and $500 at the end of the program) for successfully completing the requirements of the
program. Participants can earn university credit, also.

Purpose

The purpose of this research paper is to address the following questions:

1. How do California K~12 educators perceive their level of technology proficiency in the
following areas: General Computer Knowledge and Skills, Internet, Email, Word
Processing, Publishing, Databases, Spreadsheets, Presentation Software, and
Instructional Technology?

2. How do various training models affect educators’ perception of their level of
technology proficiencies?

3. Is there a significant difference between elementary school teachers’ and high school
teachers’ perception of their level of technology proficiencies?
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4. How do teachers' perception of their level of technology proficiency affect their use of
technology in the classroom?

Theoretical Framework

Researchers continue to report that there is a tremendous lack of technological proficiency among
educators, and that the need and desire for educational technology development is great (ISTE,
1999; NCES, 1999; OTA, 1995; Willis, Thompson, Sadera, 1999). Both national and state
standards have been established to improve teachers’ technological proficiencies: the International
Society for Technology in Education (ISTE) recently published the National Educational

(ISTE, 2000), and the National Council for Accreditation of
Teacher Education (NCATE), as well as several state accreditation agencies (i.e., the California
Commission on Teacher Credentialing), now require teacher education programs to integrate
technology instruction into their preservice programs. The California Technology Assistance
Project (CTAP), a statewide organization supperting schools and districts in the implementation
of technology, designed proficiency profiles aligned with state requirements set by the California
Commission on Teacher Credentialing the California (CCTC) to assist in the professional
development process.

Although the California Commission on Teacher Credentialing now requires that technology be
integrated into preservice education, additional educational technology competencies still need to
be addressed. In addition, these requirements are not applicable to California’s current teachers.
Some may need to take a computer course to clear their credential, but, again, research shows that
such courses do little to prepare teachers to effectively integrate technology into instruction (OTA,
1995). Teachers continue to report that they feel ill prepared to teach with technology. Hence,
current teachers — those that serve as mentors and role models for our preservice teachers — are at a
disadvantage because they do not have an adequate technology background. The lack of
technology proficient role models is a disadvantage for preservice teachers, as well as for the
children in the classroom, also.

NCATE's Task Force on Technology and Teacher Education reports that the ability to effectively
employ technology in the classroom will require new understandings, new approaches, and new
forms of professional growth (NCATE, 1997). Schrum (1999) examines several models of
professional development, noting that those with presentation of theory, clear demonstrations,
practice with feedback, coaching, and on-going follow-up are more likely to produce change in
how teachers use technology in their classrooms than traditional models of staff development. She
describes traditional models as one-day seminars usually hosted by an expert or after school
workshops that focus on “hot” topics without follow-up, support, or direction. Brand (1998)
recommends that training be geared toward teachers’ perceived needs and goals. *

Method

A request for grant proposals for the Educational Technology Professional Development Program
was distributed to teacher preparation and K-12 agencies in Spring 2000, Responses to the request
had to include an institution of higher education and at least one district or county K-12
organization, as well as other essential elements:

» Curriculum delivery of at least 40 hours of initial activities and 80 hours of follow-
up/professional development

» Alignment with technology performance standards and the state academic content
standards

o K to 12/University Collaboration

» Focus on School Teams
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Stipends and University Credits
School Co-Payment

Ongoing Professional Development
Number of Participants per Program
Evaluation and Accountability

Funding began during the summer of 2000. Twenty-eight of 35 submitted proposals were funded.
The proposal review team consisted of ten experts in the field of teacher education and/or
educational technology. Proposals were reviewed in a blind format and evaluated by at least two
different pairs of experts. Due to the overwhelming requests and need for teacher preparation in
technology, some of the projects were partially funded so more institutions could participate.
There continues to be a waiting list of teachers interested in participating in the program.

Each of the funded proposals adhered to the requirements of the grant; however, each proposal
approached the delivery of instruction and follow-up in different ways. Some offered video-based
instruction; others provided educators with choices of onsite workshops; some projects relied on
individual learning plans or a combination of different learning modules. Some projects dictated
the content; others let the teachers determine the instruction.

Each project tracks participants’ progress using the CTAP? assessment site at
http://ctap2.iassessment.org/csu. Participants complete a self-assessment pre-test at the beginning
of their educational technology professional development program and completes a post-test
following the first 40 hours or module of training. During the pre-test, participants are ask to
evaluate their proficiency in the following areas:

General Computer Knowledge and Skills
Internet

Email

Word Processing

Publishing

Databases

Spreadsheets

Presentation Software

Instructional Technology

The post-test that follows the first 40 hours of instruction asks the participants to re-assess their
knowledge and skills in Instructional Technology — integrating technology across the curriculum.
An additional post-test, assessing all areas, is taken by the participants at the end of the required
120 hours of training. Both the pre- and post-test are available online at
http://ctap2.iassessment.org/csu. Participants are assessed on their ability to integrate technology
within their own classrooms, also.

Data Sources

Over 3700 educators have already participated in the initial training and have benefited from the
Educational Technology Professional Development program. Projects are working with many
teachers’ year-round schedules to accommodate the initial 40 hours of intensive instruction. The
program anticipates serving a total of 5000 educators during the first year. Tables 1 through 4
provide background information about the educators being served, as well as their schools.
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Table 1. Job title.

Teacher Administrator Technology Librarian Other
Coordinator
92% 2% 2% 2% 2%
Table 2. Type of credential held by participants.
Muitiple Secondary Special Library-Media Both Multiple Administration Interns and
Subject Subject Education and Secondary Emergency
(includes those (includes those Permits
with additional with additional
credentials in credentials in
Administration, | Administration,
Special Special
Education, or Education, or
Library-Media) | Library-Media)
52% 31% 3% 1% 2% 2% 9%
Table 3. Grade levels taught.
K-5 6-8 9-12 Other
48% 14% 37% 1%
Table 4. School API Scores*.
Less than 400 400-499 500-599 600-699 700-799 800-899 900+
1% 16% 19% 33% 20% 10% 1%

* School API scores range from 385 to 944.

42% of participants are from low performing schools.

Results

How do California K- 12 educators perceive their level of technology proficiency in the following areas:

Participants’ responses to the pre/posttest are categorized in the following categories: Introductory
(little or no experience), Intermediate (some experience), and Proficient (a lot of experience).
Initial self-assessment reports reveal that participants’ knowledge base in Word Processing is the

highest (somewhat proficient), followed by General Computer Knowledge and Skills and

Presentation Software. In general, participants rate themselves as Intermediate users in all other
areas, feeling least comfortable with the Internet, Spreadsheets, and Instructional Technology.
Following the first 40 hours, participants did report growth in Instructional Technology (the only
topic re-assessed), but it remains as one of the participants’ weakest areas. Follow-up hours are
designed to help teachers with integrating technology into their curriculum, as well as address
participants’ needs in other proficiency areas — spreadsheets, databases, Internet, and so on. Final
evaluation data re-assessing all areas will be collected and analyzed throughout the year as each
project concludes and again, for all projects, in the beginning of June, 2001, to determine the
overall success of the program. This data will be reported at the NECC conference.

Teachers report that they do not feel prepared to teach with technology, yet the preliminary data of
this study suggests that the majority of teachers rate themselves as “intermediate users” of most
technologies. Self-assessment data may or may not indicate the accurate proficiency levels of
educators in their use of technology. Researchers warn that self-assessment type measures are only
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accurate to the degree that the self-perceptions are correct and to the degree that the person is

willing to express them honestly (Borg and Gall, 1989). “Intermediate” status may also reflect the
teachers’ ability to use the technology, but not to apply or integrate it within their own classroom.
This supports the fact that participants rated themselves the weakest in Instructional Technology.

How do various training models affect educators’ perception of their level of technology proficiencies?

A description of the training models can be found at http://edtech.calstate.edu. An analysis of how
the different models may have affected educators’ perception of their level of technology
proficiencies will be presented at the NECC conference. Final data will not be available until June,

2001.

Is there a significant difference between elementary school teachers' and high school teachers’
perception of their level of technology proficiencies?

Preliminary data suggest that there is a difference between elementary and high school teachers'
perception of their level of technology proficiencies. The significance of this difference will be
tested in June, once all of the data is available.

How do teachers’ perception of their level of technology proficiency affect their use of technology in the

Teachers who generally rated themselves at “intermediate” levels of proficiency at the beginning of
the program did not necessarily incorporate much technology into their classrooms. Following the
training and follow-up sessions, teachers have reported "dramatic” changes in the way they thought
about and incorporated technology into their instruction. For example, in a mid-year report, one
director documented the following:

Prior to the Instructional Technology Partnership program, Annemarie's
experience and comfort level with computers was limited to the word processing
features of Apple Works. Following the first forty-hour workshop, Annemarie
now feels comfortable using the advanced features of Microsoft Office, creating
newsletters, spreadsheets for grading, class lists, parent record sheets and lesson
plans. She applied her knowledge of PowerPoint to create a presentation for
“Back to School Night.” In addition to parent presentations, Annemarie uses
PowerPoint for classroom instruction. According to Annemarie, " Whenever there
is any type of writing I have to do for school or home, I head straight to my
computer for a professional looking document.”

Annemarie’s use, comfort level, and sophistication with application tools
increased considerably through the first module of the Instructional Technology
Partnership program. In addition to using the tools for her own professional
growth, she feels comfortable integrating the applications into her classroom
instruction.

Following Module 2 Annemarie noted that her classroom instruction
changed dramatically. She commented:

“Now when planning a unit, I not only look up the topic for information, but I
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out of time. In a few weeks my students will be doing a fish and sea life unit. I'll be

Thanks to the Instructional Technology Partnership program, Annemarie
views and uses technology as an invaluable tool to help increase student learning.
She is very enthusiastic about the possibilities that technology has to offer and
“jumps” at the opportunity to learn more — recently attending a digital camera
class offered through her district. Her confidence has soared, and she can’t wait to
do more.

Proficiency levels will be assessed again in June for final analysis. Preliminary data suggest that
teachers need lots of experiences and guidance in the use of technology before they feel
comfortable and confident in purposefully integrating technology their classrooms.

Importance of the Study

Researchers continue to report the need to better prepare educators to effectively use technology.
This study will provide insight into possible methods of instruction that may help to better prepare
our teachers in Instructional Technology. How each variation of training will affect the
participants’ perception of their level of technology proficiencies is yet to be seen. This will be
recorded and compared throughout the year and presented at the NECC June 2001 conference.
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The Impact of an Innovative Model of Technology
Professional Development

Dr. Vivian Johnson, Associate Professor

Graduate School of Education, Hamline University
1536 Hewitt Avenue

St. Paul, MN 55104-1284

(651) 523-2432
vjohnson@gw.hamline.edu

This paper can be accessed at: http://web.hamline.edu/graduate/graded/faculty/johnson.htm]

The Genesis of ICED Technology-Related Professional Development
Model

This paper describes participant reaction to an informal field test of the Identifying Changes,
Exploring Possibilities, and Developing Technology Skills (ICED) Professional Development
Model. The theoretical framework for the ICED model is drawn from three sources:

1. literature review of the change process, specifically the adoption of innovation; best
practices for the professional development of teachers; and the integration of
technology in the professional practice of teachers;

2. direct experience with the design, delivery, and assessment of technology-related
professional development for K-16 teachers;

3. reflective dialogue regarding the conditions which are necessary for me to integrate
technology in a substantive way in my own professional practice.

My development of the specific stages of the ICED model has been a slow process. It began in the
mid 80's while a graduate student at the University of Oregon. The model has been significantly
influenced by my studies with Dr. C. A. Bowers, Dr. Mark Gall, and Dr. David Moursund. In
1988 the framework for the ICED model was used to develop the curriculum for The Teaching
and Technology Certificate program, at Hamline University, St. Paul, Minnesota. This 10-credit
graduate continuing studies program is for K-12 teachers. Its success in helping teachers integrate
technology in their professional practice was the basis of my 1999 NECC conference presentation
and caused me to believe it could also be effective for professional development. A detailed model
describing its three stages, including process activities, was completed in the summer of 1999.

Overview of Field Test Conditions and Outcomes

When the NECC 2001 proposal was submitted it was anticipated that participants would
complete all three stages of the [CED model:

) Identifying Changes
. Exploring Possibilities

. Developing Technology Skills.
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For two reasons this did not happen. One, there was a request from the principal of the school
hosting the in-service to decrease the length of each in-service session from three to two hours.
Two, it became necessary to cancel two of the in-service sessions, one in September and one in
March. It was not possible to find a convenient time for re-scheduling either. These events
significantly reduced the contact time with the teachers and resulted in modifications to the
outcomes for each of the three stages.

While the field test was not conducted under optimum conditions it did have definite positive
outcomes for both the participants and myself. First, participants expressed a desire to learn
Inspiration, a software program integrated with in-service activities completed in Sessions 1 and 2.
Teaching the ICED teachers the skills required to use Inspiration occurred in Session 3. At Session
5 three teachers reported concrete successes using /nspiration as an instructional aid with their
students.

Another positive outcome for the participants was identification of a technology tool, for online
writing assessment, that could assist them in dealing with an emerging issue in the 6" grade social
studies department. The issue is maintaining consistency in using a rubric writing assessment. One
ICED participant added the exploration of this online writing assessment tool to a meeting of the
district’s social studies department chairs.

The primary outcome for me resulted from being reflective about the difficult, time consuming
nature of complex change and designing the ICED model to be an emerging process. With the
limited contact time available I was unrealistic as to how many activities could be accomplished per
session and did not allocate sufficient time for processing the activities we did complete. It was also
clear to me that having one-on-one time with the ICED participants to deal with their individual
technology issues would enhanced the [CED model.

My reaction to the Identifying Changes stage was also a complete surprise. As someone who
embraces the constructivist model of teaching, I was unprepared for how difficult it was to let the
choice of technology skills evolve rather than be pre-determined prior to the in-service. As the
facilitator I became impatient with the process and uncomfortable with not knowing which
technology skills were going to be “taught.”

These intense periods of wanting to teach specific technology skills caused me to doubt the
effectiveness of the [ICED model. [ wondered if it was possible to create technology-related staff
development relevant to the evolving needs of the participating teachers. Looking back, with the
limited amount of contact time [ am extremely pleased with the positive outcomes we reached.
Further, I believe that these outcomes provide support for the fundamental assumption of the
ICED model; teachers are more likely to integrate technology if they have linked its use to their
professional practice.

Setting Up the Field Test

All models need to be tested in the field and in June 2000 an opportunity to complete one
presented itself. I was contacted by a part-time teacher in Hamline University's MAEd program,
who is also principal of an elementary school, located in a first ring suburban of a Minneapolis/St.
Paul metropolitan area. The principal, whom I will call Dr. Smith, wanted articles describing
effective technology-related professional development. Dr. Smith was interested in providing these
articles to her school’s technology committee. During the conversation my work with the [CED
model was discussed along with my desire to conduct a field test. Dr. Smith was intrigued and
asked for a proposal. The proposal called for me to facilitate six 3-hour after-school in-service
sessions between September 2000 and May 2001 (total of eighteen hours) and to facilitate three to
four hours of virtual dialogue. Dr. Smith's teachers would participate in data collection and have
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the option of registration for two graduate continuing studies credits (paid for by the teacher).
There was no funding to compensate the participants or me.

Dr. Smith's reaction to my proposal was pragmatic. To make this attractive to her teachers, which
she wanted to do, Dr. Smith reduced the length of the after school in-service sessions from three to
two hours and limited the data collection process. Dr. Smith provided her staff with copies of the
revised proposal. Six teachers, in addition to Dr. Smith volunteered to participate. Scheduling
conflicts resulted in moving the start date to October eliminating one of the six face-to-face
sessions. Having only five shorter sessions reduced the proposed eighteen hours of face-to-face time
to ten hours. In March 2001 ancther of our five sessions was cancelled due to the death of my
father. The tield test ended with a total of nine contact hours (eight hours face-to-face and one
hour online}; (see Table 1). There was also one unanticipated bonus for the ICED teachers.

Following the first session Dr. Smith became extremely excited about the software program
Inspiration. So excited that I was able to convince her to purchase six copies. Following Session 3,
each participant was given a copy of Inspiration to use on the computer located in their classroom.

i

§- 0% & : % % év
Field Test Session Description ) '
Dates Session Content ICED Stage Session Content Time
10-10-00 - Review Objectives - Identifying Changes 1) Presentation software 2
- Brainstorm changes 2) Carousel Brainstorming
- Demo Inspiration/ discuss (using Clarisworks)
applications

3) Jigsaw using Inspiration software

11-14-00 - Refine and prioritize - Identifying Changes 1) asynchronous conferencing 2
changes
2) Internet
- Select change for
exploration

- Explore using Internet

12-1to - Online Discussion - Exploring Possibilities | 1) email
1-31-01 2) asynchronous conferencing 1
2-13-01 - Teach Inspiration and - Identifying Changes 1) Presentation software 2
brainstorm classroom
applications - Developing technology |2) Inspiration
skills
3) Internet
3-20-01 Cancelled 0
- Review demo software - Exploring Possibilities | 1) Demo software 2

5-8-01 related to invention

Table 1: ICED Field Test In-service Session Description
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The ICED Participants

The Background Information Survey was completed by the six teachers who participated in the
ICED field test, but not Dr. Smith. Survey results indicated that this was a mature group of
teachers with an average of 25 years of classroom teaching experience. Three were in the 41-50 age
category and three in the 51-60 age category. The number of years teaching ranged from a low of
11 to a high of 31 years. Table 2 summarizes the background information for all six participants
who are referred to using pseudonyms.

Table 2: ICED Participant Background Information

ICED Participant Background Information _

Pa;'ticipant - -

[Name Age  {Years Teaching [Teaching Assignment Previous Tech. Professional Development Experience
Arianne 51-60 31 Grade 6 [Longer term (2-5 days) provided by school district.
[Emma 51-60 127 Grade 7-8, English Short (1 day or less) provided by school district

Mary Ann  [51-60 [25 Grade 8, English Short (1 day or less) provided by outside source
Barbara 141-50 29 Grade 7, English [Longer term (2-5 days) provided by school district
ILynn 41-50 28 Gradeb: English, Reading, Math [Short (1 day or less) provided by school district
IMaddy 41-50 (11 Grade 6, Science More than 5 days provided by school district.

The ICED teachers also responded to two open-ended prompts about their previous experience
and general thoughts regarding technology-related professional development. All but Arianne
responded to at least one of the prompts. Their responses (Table 3) indicated that everyone had
participated in some form of technology-related professional development. Five of the six teachers
(Emma, Mary Ann, Barbara, Lynn, and Maddy) made specific references to software and hardware
applications that had been the focus of these previous experiences. In particular Barbara had an
extensive background with a large number of technology applications and expressed the need for
on-going professional development to remain an effective teacher. Emma was the only one of the
six teachers who described a negative reaction to previous technology-related professional
development. Their descriptions supported the conclusion that their previous technology
professional developments had focused on the teaching of specific technology skills

Participant Responses to Open-Ended Technology Questions

Participa
Int Name

My experience with technology-related professional
[development is...

[When thinking and/or hearing about technology-related
professional development I ....

Arianne [Blank Blank
Emma |- it is too fast, too little practice, too boring. I have had  [Blank
[far more fun figuring things out on my own.
Mary [Blank - think of power point, digital cameras and Internet access
lAnn

National Educational Computing Conference, “Building on the Future”
July 25-27, 2001—Chicago, IL

O

ERIC

Aruitoxt provided by Eic:

w0




& # o

Participant Responses to Open-Ended Technology Questions

Barbara |- district in-service on Hyperstudio and Grade Machine | am open to knowing more

I in-service by Holt-Rinehart on CD-ROMS available |- feel like a dinosaur
with out literature & writing series

- feel frustrated (easily) when [ hit a technological “speed bump”
| graduate credit classes (years ago} on word processing,

spreadsheets etc. I realize I need the training to continue to be an effective teacher

ifor students of this new century
I recent “crash course” on SASI, our new computer
reporting system

Lynn - limlted Blank

I I had one class on uslng the Internet, but haven't had
Imuch time to actually explore the Internet.

Maddy |- piloted technology standard 6™ grade [Blank

+ currently taking Internet in the Classroom

Table 3: Participant Responses to Open-Ended Questions Background Information Survey

Theoretical Framework for ICED Model

The ICED model is based an non-linear, iterative process with a primary goal to help teachers
create links between their teaching, their students’ learning, and technology. The ICED model is
built on the assumption that technology integration is accelerated by addressing the “cultural”
notions of teaching and learning held by all teachers. This assumption is supported by the work of
the Apple Classroom of Tomorrow (ACOT) Project (Fisher, C. & Dwyer, K. Y., 1996) which
found that ACOT teachers were effective in finding strategic ways to use technology in their
classrooms. In their ten year review of the ACOT project Sandholtz, Ringstaff, and Dwyer (1998)
support the idea that the speed and direction of the ACOT teachers’ evolution was closely tied to
changes in their beliefs about learning, about teacher-student roles, and about instructional
practice. In my experience these ideas are frequently omitted in technology-related course work or
professional development.

My experience is support by an informal survey I conducted with seventy-five NECC ‘99
participants. When asked to describe the “titles” of typical technology-related professional
development offerings in their districts all but five responded “Using or Learning [put in the name
of a piece of software or hardware]. When asked to elaborate these NECC ‘99 participants
described the primary focus of professional development in their district was the teaching of
specific technology skills.

Sandholtz et al. (1998) go on to describe how having a primary focus on the teaching of
technology skills by themselves often fails to make lasting change in the classroom. These authors
believe that if you want teachers to integrate technology in a substantive way then staff developers
must take the following into account.

e Technology skill is necessary but not sufficient for successful technology integration.
e Technology skills taught in insclation are soon forgotten.

o Teachers learning technology skills must also be immersed in a setting that builds
connections between the technology skills, teaching, and learning.
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o Lasting change, that is change where the technology is not abandoned over time, only
occurs if there is a corresponding changes in teachers’ beliefs and values about their
practice.

The ICED model acknowledges the importance of all these observations and incorporates
proactive ways of addressing cultural notions about teaching and learning in each of its three
stages: (1) Identifying changes, (2) Exploring possibilities and (3) Developing technology skills.

Implementation of ICED Model

Identifving Changes. This stage requires that teachers be immersed in the process of creating
connections between their teaching, learning in their classroom, and technology. Various in-service
activities are completed with the goal of focusing teacher experimentation/change in one or more
of the following areas: assessment, curriculum design, classroom management, or teaching
strategies. The facilitator uses information generated by these activities to help the individual
teachers reach one of the primary outcomes for this stage, i.e. identifying something to experiment
with and/or change in their professional practice.

Ideally the Identifying Changes stage also initiates the personal process of making explicit teacher's
beliefs about the nature of teaching and learning by conducting an audit of their “instructional tool
box.” This audit is based on David Perkins' (1992) view that while learning environments are
complex they can be divided into five elements or components (not all of which are always
present). The following list describes each of the five components.

1. Information Bank is any resource that is a source of explicit information about topics.
Examples include dictionaries, encyclopedias, and teachers.

2. Symbol pad is any surface for the construction and manipulation of symbols to support
the learner's short term memories. Examples include pieces of paper, notebooks, pads,
pencils, pens, white board.

3. Phenomenaria is an area that presents in miniature phenomena such as an ecosystem or
other complex dynamics. The phenomenaria make phenomena and complex dynamics
accessible to the exploration and manipulation of learners. Complex dynamics can
include chemical reactions or exponential growth. Examples include aquarium,
terrarium, ant farm, simulation games, SimCity, and Microworlds.

4. Task manager is the part of the learning environment that set tasks to be undertaken in
the course of learning, guide and sometimes help in the execution of those tasks, and
provide feedback regarding purposes and product. Examples include teachers in their
role as managers, text-books, computer-assisted and computer-managed instruction.

Perkins also believes that by auditing a given learning environment to determine which of the
components are present or absent, anyone can create a picture of the general structure and style of
that specific teaching environment. In doing so, the person conducting the audit can also learn a
great deal about their assumptions regarding the nature of teaching and learning. The complete
process for conducting this audit is described in Appendix A.

To adjust to the reduced amount of contact time available, I eliminated the audit of the
participants’ instructional tool box. This is the foundational activity for addressing two of the four
recommendations made by Sandholtz et al. (1997) for creating a professional development
environment that
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e connects the technology skills, teaching, and learning

® supports the evolution of teacher's beliefs and values about their professional practice
Not completing the audit of their instructional tool box, the primary activity for facilitating the
explication of teachers’ beliefs, weakened the focus on self. I believe this was the primary reason the
ICED teachers choose an external focus, reading and writing, for Stage 2 Exploring Possibilities. In
conversations during Session 2 the ICED teachers linked this decision to ensuring high quality
results on the mandatory basic skills assessment. This outcome meant that the teachers entered the
next stage of ICED with less focus than I hoped for and with fewer connections to the work they
do in their own classes.

Exploring possibilities. In the ICED model this stage is meant to be the brainstorming or fact-
finding phase. Teachers in an ICED experience, along with the facilitator, are in the role of seekers
and evaluators of information about technology options that can help them in experimenting with
or changing their professional practice. During this stage the teacher is encouraged to use both
face-to-face and virtual conversations to obtain and share information. This stage is meant to be
both expansive and inclusive.

Another constrain of this field test was that the virtual dialogue set for this stage was truncated.
The teachers were volunteers and while attendance at our face-to-face sessions was high, in-
between session participation was low. Participants described in emails, telephone calls, and in
person how difficult it was to find time to explore during the school day. Dealing with the daily
necessities of teaching took precedence over time for exploration. When several of the teachers
were able to make the time, technology road blocks frequently caused them to abandon their
exploration.

The first road block was that the majority of ICED teachers’ did not have the skills to narrow their
Internet Searches, most of which produced thousands of “hits”. However, several ICED
participants persisted even though they found sorting through the search results overwhelming.
These teachers found sites describing software that might address their special needs with reading
and writing. The second technology complication is that many of these sites now distribute demos
by requiring the user to download them from the Internet School network security protocols
prevented all the ICED teachers from doing a download. The prerequisite task of previewing
software that might have helped these teachers actually experiment with their instructional
environment was so absurdly time-consuming that it was abandoned. In the end I requested and
provided the desired demo CD's from all the vendors identified by the teachers for use in Session

4.

The cancellation of Session 4 required using time in the last session to preview software instead of
sharing participants evaluation of selected software. We quickly ran out of time for the third stage,
developing hardware and software technology skills. However, we were able to situate a
technology, in this case some computer-managed instruction software, in a learning context of
importance to the teacher.

These teachers did identify software that they believed could help them make specific
improvements in their professional practice. I was pleased that this software was not singled out
due to my influence or my view that it was “the need” to be addressed or the “best solution.”
These teachers themselves had talked about common needs that they all faced daily and found
promising tools. They had created personal reasons for moving to the stage of exploring the
technology but not for learning and using it. A foundational assumption of the ICED model is
that teachers become willing to expend energy to learn technology skills when they have created
their own personal reasons for using it. Not having the time for the teachers to create their own
personal motivation prohibited them from moving into Stage 3, except for one tool, Inspiration,
which I had modeled during the first two sessions.
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Developing the technology skills. In the third and final stage of [CED, the teacher selects a
technology and learns how to use it. My role during the field test was to facilitate the learning of a
technology identified as useful by the teachers and, if requested, technologies | had modeled during
the in-service sessions. If for example, during the field test the teachers had selected a piece of
software they were interested in learning, my role was to facilitate that process. My roles included
obtaining the software and then designing an in-service session to assist them in learning to use it.
Another role was to be an advocate and collaborate in problem solving when the teachers found an
approach or a technology they that wanted to include in their professional practice. This was
important because all six of the [CED teachers consistently talked about how there was no funding
in their district to support technology innovation and seemed unsure of how to advocate for
obtaining funding for their technology needs.

Field Test Outcomes

During Session 1 I used a carousel brainstorming activity to start the process of creating links
between ICED participants’ teaching, learning in their classroom, and technology. In this
brainstorming activity pairs of participants were seated at one of four computer stations. Each
station displayed a different open-ended statement. Each statement started “Brainstorm ways you
would like to experiment in your classroom with” and ended with one of the following: (1)
“curriculum” (2) “assessment” (3) “classroom management” and (4) “teaching strategies”. For the
first round of the carousel each pair was given eight minutes to respond to the statement at their
station using Clarisworks word processing. At the end of eight minutes each pair rotated to a new
computer and were asked to do the following: (a) read what had been written by the previous
group; (b) indicate statements that they agreed with by placing a computer generated check next to
it; and (c) add any new thoughts or explorations of previous thoughts.

Prior to Session 2, I categorized the results of the carousel brainstorming looking for larger themes
that went across categories of assessment, classroom management, curriculum, and teaching
strategies. The results of the carousel were surprising in that there was little consensus among the
group except in one area: the desire to find an automated assessment process that identified the
entry level reading and writing skills of their students. [ felt it important during Session 2 to seek
further clarification of their responses to the carousel.

The first half of Session 2 was spent having the ICED teachers elaborate on their meanings and
then they prioritized the results. During the process, the group of teachers, in the presence their
principal of Dr. Smith, expressed tremendous frustration about not starting the school year with a
current assessment of the entry level skills of all their students in these two core areas, reading and
writing. They believed that under the current system, by the time they had useable and reliable
identification of these skills a significant period of instructional time had been lost. Further, these
teachers felt the need for an assessment tool that would also generate individualized learning plans
for each of their students. I was professional stunned. This was an innovative and energetic group
of teachers. I heard and appreciated their descriptions of innovative curriculum and assignments in
completed their classrooms. But, they were adamant this was the central topic to focus on. To be
true to the primary assumption of the [CED model, that the technology must address a need
identified by a teacher, we focused the next stage on exploring computer-managed instruction
software.

This exploration could have taken many directions. | made available relevant issues of several
technology journals, such as Learning and Leading with Technology. In addition, I suggested talking
with other teachers and searching the Internet. Internet was the mode of exploration selected by all
of the teachers. The second half of Session 2 was spent familiarizing the teachers with The
Center@Hamline, an asynchronous conferencing system, that we would use to share the results of
our exploration.
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Session 2 ended with the group having made significant changes in the goals of the Identify
Changes Stage. Rather than identify a change each teacher would make in their own classroom, it
was a group decision to focus on exploring the Internet for software to assess and plan
individualized instruction in reading and writing, specifically grammar. In retrospect, I might have
anticipated this by direction by paying closer attention to the Background Information Survey
completed during Session 1.

On this survey three of the six teachers described themselves as English teachers and one described
herself as a English, Reading, and Math teacher. Combine this with recent changes that require
cvery high school senior in Minnesota to pass a Basic Reading and Writing test in order to obtain a
diploma. Students first attempt at passing these Basic Skills Tests takes place when they are eight
graders. Announcing the 8" grade testing results is a front page media event throughout the state.
In retrospect it seems obvious that teachers under such public security would combine their
intrinsic interest with some way to address the “no one hides” Basic Skill Tests.

This group of teachers wanted to teach reading and writing so that their students’ would pass this
test and wanted to explore how technology might help them do that. As a facilitator, their decision
was disappointing because it was not the direction I had hoped they would move toward. I had
anticipated that the results of Stage 1 would permit me to introduce inquiry-based uses of
technology rather exploring what was available in computer-managed instruction (CMI) or
computer-assistant instruction (CAI). However, I was committed to following the lead of the
teachers and we began the next stage, Exploring Possibilities.

During this stage the group identified two software programs that had potential for meeting their
needs in teaching a heterogeneous group of students in reading and writing. Demonstration copies
of this software were obtained for preview in Session 4. However due to its cancellation the
previewing took place in Session 5. While neither of these products was “the answer,” each had
features that appealed to the teachers. My sense is that by exploring what was readily available and
previewing it the teachers gained a clearer sense of how instructional technology can be effective
and its limitations. In effect, the teachers felt the software offered more than it actually delivered.
However it was not a dead-end exercise. This group of teachers definitely had clearer sense of their
requirements and what was available. They also expressed a desire to explore the Holt-Rinehart
CD-ROMS that were part of the literature and writing series that had been adopted by their
district the previous year.

One thing I found it interesting that this software had been in the building for almost a whole
academic year. One of the ICED teachers had attended a workshop on it provided by the
publisher, Yet none of the ICED teachers, including the person who attended the workshop, had
taken at look at the software prior to the ICED in-service. I speculate that the work of Session 1
and 2 had helped these teachers identify an area of their professional practice where technology
might make a substantive difference. Now they had a personal reason for wanting to explore its
possibilities. This outcome provides support for the importance of creating links between
technology and what teachers do in their classroom.

Another positive outcome of the Exploring Possibilities stage resulted from my exploration.
During this stage I invested significant time conducting Internet Searches and posting questions on
Listservs asking educators for suggestions to address the concern describe by the ICED teachers. As
aresult I found a product that looking interesting and described it at Session 3. The description of
this online writing assessment tool, E-rater, from ETS Technologies, got Maddy, who is also the
chair of the social studies department extremely excited. She immediately felt that this online
service might help solve an emerging issue in the district.

The challenge is that all of this district’s 6% grade social studies students must complete a
performance packet, part of the Minnesota Graduation High Performance Standards, that includes
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responding to a writing prompt. Unfortunately, few of this district's middle school teachers are
trained in assessing student writing using rubrics. This raises the concern that this lack of
experience will lead to inconsistencies across buildings in the assessment of this essay. While £-

was an exciting product, I felt that the ICED teachers would dismiss it because of its
recurring financial cost. Surprisingly, the expense factor was not taken as an insurmountable
problem.

There was a completely different reaction for the group. They did not reject E-rater out of hand,
but instead brain stormed ways in which the district could cover the expense. By collaborating
across schools it was possible to find the funds and Maddy added E-rater as a discussion item to
the end of year district wide meeting of social studies chairs. This had never happened in previous
sessions.

In past sessions within the first five minutes of discussing an interesting technology or application
of a technology (Inspiration, other pieces of software, buying magnetic paper to create poetry
words, etc.) someone would ask about cost. Upon learning the cost the ICED teachers’ excitement
generally evaporated. These teachers were convinced that their school did not have the money for
any technology purchases they might be interested in. Was their willingness to keep an open mind
and engage in problem solving around the funding of E-rater because the teachers had ownership
of this issue? I think the answer is yes.

A final positive outcome is that one of the technologies modeled during the field test was
incorporated as an instructional tool. At our final May meeting three of the six teachers shared
different ways they had used Inspiration with their students since the February training session.
From this information it appeared that they used Inspiration and were getting positive results.

My Reflections

Under less than ideal conditions, some of the ICED program meet its objectives. The ICED
participants identified areas they wanted to improve with technology tools (reading and writing
instruction). No technology skills related to reading and writing were actually taught because we
ran out of time.

A potential technology solution for a problem that arose out of the lived experiences of the ICED
teachers was also discovered. Again, while no skill instruction was provided, an ICED teacher
continues the exploration process with others in the district.

Finally, three of the ICED participants began to use and integrate Jnspiration in their classroom
instruction. Inspiration was a software that was heavily modeled in the first two ICED sessions. In
those early sessions, following each use of Inspiration the ICED teachers brain stormed ways it
might enhance their professional practice. During Session 3 some of the ICED teachers were
trained (three were absent) how to use Inspiration. This skill training resulted in these participants
using Inspiration in their classroom.

What I have learned

Anyone interested in helping teachers integrate technology in their professional practice must heed
the warnings of Michael Fullan ( 1982,1983 ) complex change takes time and is difficult. While
the initial proposal called for 18 hours of contact time, I now believe it would take 30-40 hours
over a 12 month period to complete a full field test of the ICED model. While having additional
contact time is essential, one must also carefully consider the setting for in-service sessions. In other
words don't, ask teachers to initiate a difficult process at the end of a full day of work. The journal
entry of Mary Ann eloquently describes her energy level and its impact on the activities.
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Of course, my first thought is how tired [ am. Secondly, I had to avoid thinking
too negatively as | was working with Arianne. My mind truly felt blocked by
fatigue. At the same time it is exciting to look around the room and see what
other colleagues are here and know that I have respect for each of them......
Hopefully I won't be this tired every week! I need sugar!

Initiating the process of complex change when teachers are tired is not reasonable (even though I
thought it was). This field test etched in my brain the need to establish certain conditions before
trying to assess the effectiveness of the ICED model.

Conditions

e Need 30 - 40 hours of contact time. This is a significant time commitment and teachers
need to be compensated. I propose a combination of cash stipend and technology for
use in their classrooms.

e Schedule the Identifying Changes Stage on a professional development release day or
during the summer.

In addition to establishing general conditions for an effective professional development experience
feedback from the field test has caused me to modify some of the ICED activities and add a new
one.

Modifications of ICED Activities

Carousel brainstorming. The first activity in Identifying Changes Stage can be improved in two
ways. One, first help the participants view experimentation in a broad sense. Provide some
examples that relate to professional practice. For example, experiment with sharing the
responsibility for assessment with the learners; or experiment with strategies tc encourage
independent learning. Be clear that the experimentation is something related to the general
assessment, curriculum, instructional strategies, or class room management. Have the participants
put any thought about technology on hold for the purpose of this activity. Doing this before the
carousel activity may help participants think more broadly about the idea of experimentation and
prevent a participant like Emma who describe “going blank” during the carousel activity because of
a perceived limited technology vocabulary. She wrote:

My mind is numb. I was awed that when given the chance to have a perfect world
situation, I could not come up with much. I have no tech vocabulary; I didn’t
know much of the terminology that others had placed on the machine. Much of
my focus is on getting the kids engaged in THINKING! There is so little
involvement in the learning process and a certain lack of discipline. How do we
instill that in kids?

The journal entry clearly describes a desire to be more effective at engaging learners; this desire was
not an idea put forth by Emma during the carousel. My sense is that if the idea of engaging
learners had been articulated the majority of other ICED teachers would have indicated their
agreement as too its importance. Having this as part of the carousel response would have enabled
me to model some inquiry-based technology enhanced activities.

A second modification to the carousel is changing the sentence stem participants respond to.
Instead of using “Brainstorm ways you would like to experiment in your classroom with . . . .", the
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prompt should be modified to include a reference to increasing student achievement. As Gall and
Renchler (1985) state one crucial condition for effective professional development is a focus on
student achievement. The effectiveness of the ICED model would also be strengthen by including
and individual learning plan (ILPs) as describe by Bray (1999).

Individualized learning plan (ILP). In her article “Technology Staff Development that Works" Bray
describes eight steps for effective technology-related professional development. They are:

1. Create a team

2. Set your goals and vision

3. Identify your needs

4. Define where you are now

5. Develop a list of opportunities

6. Design and implement an action plan

7. Design and support individual learning plans (ILPs)

8. Evaluate and address the effectiveness of your action plan (p.15)

Step 7 is design and support individual learning plans (ILPs) which Bray does once teachers are
aware of the on- and off-site staff development opportunities (Step 5 Develop a list of
opportunities). Bray describes how using data collected about teachers perceptions of technology
(attitude, skill level, personal visions, etc.) it becomes possible to make individuals aware of the
staff development opportunities that best fit their needs. While I think creating ILPs is a great idea,
it would be implemented differently in the ICED model.

First I will integrate the ILP in the Identify Changes Stage. Once teachers have selected a focus for
their experimentation they would record in a systematic manner new skills, if any needed to engage
in the experimentation; current expertise they have that supports the experimentation; and what
materials support they require during the experimenting. I would also include a column for use
during the Exploring Possibilities Stage. This column would be used by teachers to note
technologies that could be used to facilitate the experimentation. Adding this activity to will
strengthen the ICED in two ways.

One creating ILPs has the potential to provide participants involved in an ICED experience with
another opportunity to create links between technology skills, teaching and learning. Two, adding
a reflective component to the ILPs can also provide ICED participants additional time for making
explicit their beliefs and values regarding teaching and learning. This may facilitate the changes in
teacher beliefs about their practice that Sandholtz et al. (1997) belief to be essential in making
permit change.

In closing I want to thank the ICED participants for providing me the opportunity to work with
them. They willingness to take on the role of pioneers for intrinsic reward only was truly
gratifying. Being able to work with this group of teachers, under less than ideal professional
development conditions, and still achieve the positive outcomes we did, has re-affirmed for me the
power of co-constructing with the learner. As Dr Smith writes in her journal from Session 2:

This session was exciting and inspiring. It was a great discovery to use the data from the previous
session to generate themes and ideas to target areas of interest and need. It brought the group
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together as a learning community stimulating common purpose (T liked the flocking approach). It
created a curiosity and a wish to learn more about the technology resources and the sharing that
will be possible with each other.

I couldn'’t agree more.
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Appendix A

Instructional Tool Box Audit

To conduct the audit the teacher first familiarize themselves with Perkins' (1992) Five Elements of
Instruction (Figure 1). Perkins believes that while learning environments are complex they can be
divided into five elements, not all of which are always present. Auditing a given learning
environment to determine which of the elements are present or absent allows anyone to create a
picture of the general structure and the style of that specific teaching environment. In doing so the
person conducting the audit can also learn a great deal about their assumptions regarding the
nature of teaching and learning. The Five Elements are described below.

Five Elements of Instruction

Element Description

Information Bank An information bank is any resource that is a source of explicit information about topics. Common examples found
in classrooms include dictionaries, encyclopedias, and of course teachers.

Symbol Pad A symbol pad is any surface for the construction and manipulation of symbols to support the learner’s short term
memories. Examples include pleces of paper, notebooks, pads, pencils, pens, white board.
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Five Elements of Instruction
N 3 o

o

Construction Kit A construction kit is a collection of prefabricated parts and processes with emphasis on creating structures and
actions. Examples include Legos, Tinker toys, Erector Sets, Distillation Apparatus, and Lincoln Logs.

Phenomenaria Phenomenaria is an area that presents in miniature phenomena such as an ecosystem or other complex dynamics.
Examples of complex dynamics are chemical reactions or exponential growth. The phenomenaria makes
phenomena/complex dynamics accessible to the exploration and manipulation by students. Examples include
aquarium, terrarium, ant farm, simulation games, SimCity, and Microworlds

Task Manager These are the elements of the learning environment that set tasks to be undertaken in the course of learning, guide
and sometimes help in the execution of those tasks, and provide feedback regarding purposes and product. The best
and most common examples of task managers are teachers and text books. Recently we have also seen a growth in the
use of computer-aided instruction.

Figure 1. Five Elements of Instruction

Once the teacher knows what they are looking for they complete the following chart (Figure 2).

Instl’ut:tlona!g Tool Kit Auditing Sheet - I 3 y e 5

A: Element of Instruction B: Examples found in classroom C: What does the presence or absence of these element
indicate to you about your assumptions regarding teaching
and learning.

1. Information Bank

2. Symbol Pad

3. Construction Kit

4. Phenomenaria

5. Task Manager

Figure 2; Instructional Tool Kit Audit Summary Sheet

Column A lists the element of instruction, Column B provides a place to write down examples of
elements that a teacher currently has in their classroom or that they have access to. Column C is
for teacher reflection. The ICED process requires teacher to think about how the results of the
audit are outward symbols of their basic beliefs about the nature of teaching and learning. Once
the audit has been completed the teacher can identify areas of their instructional tool box that can
be enhanced.
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Abstract

This presentation reports a research practice of engaging middle school students to be multimedia
designers using a project-based learning approach. Specifically, it addresses two questions; (1).Can
a learner-as-multimedia-designer environment increase middle school students’ motivation toward
learning? (2). Is the middle school students’ cognitive strategy use affected by engaging in the role
of being a multimedia designer? The paper describes this learner-as-multimedia-designer
environment in detail (the various phases, tasks, and tools). Both quantitative and qualitative data
were used in the investigation. The results suggested that such an environment encourages the
students to be independent learners, good problem solvers, and effective decision-makers.
Engaging middle school students in being a multimedia designer can have positive impact on their
cognitive strategy use and motivation.

Theoretical Framework

Engaging students as multimedia designers is one type of project-based learning, which requires
students’ active participation, and engages them in authentic problem investigations. Project-based
learning is considered to have great potential to enhance students’ motivation and learning
(Blumenfeld, Soloway, Marx, Krajcik, Guzdial, & Palincsar, 1991). The notion of design is
predicated by the belief that knowledge itself results from and is a design (Perkins, 1986). Perkins
contended that treating knowledge as design orients teachers away from the image that knowledge
is information and away from the act to transmit information. The act of design promotes active
and creative use of knowledge by the learners (Perkins, 1986). In a learner-as-multimedia-designer
environment, teachers follow the cognitive apprenticeship framework and take on the role of a
facilitator to scaffold students’ learning through modeling, inquiry, and instruction (Collins,
Brown, & Newman, 1989; Lehrer, Erickson, & Connell, 1994). The design project presents
students with an authentic challenge and requires students to tap into their diverse intelligences,
such as artistic, logical, linguistic and musical, and talents to accomplish the task. Students are
engaged in a variety of activities from brainstorming, gathering and researching information,
writing, creating art works, to programming and evaluating. These activities resemble the practice
employed in the multimedia industry (Liu, Jones, & Hemstreet, 1998). Researchers have proposed
that engaging in these activities can help students develop thinking skills including project
management, research, organization and representation, presentation, and refiection skills, and can
help them better prepared for the job market (Carver, Lehrer, Connell, & Erickson, 1992; Lehrer
et al. 1994).
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A number of studies have documented the promising results of engaging students in the role of a
designer. Spoehr’s study (1993) showed that students developed more complex knowledge
representations and various thinking skills through the design of hypermedia programs. Similar
results were found by Lehrer and his colleagues (Lehrer, et al. 1994). In their study, ninth-grade
students used a program called HyperAuthor to develop hypermedia presentations about a topic in
American history for their peers as an educational tool. As a result, students significantly increased
their time on-task behavior and internalized some design skills over the course of their design
projects. Liu and Rutledge (1997) worked with a group of at-risk high school students as they
designed multimedia projects for a children’s museum. The result showed that students
significantly increased their interest and involvement throughout the project. Students steadily
increased their time spent on the project and became more motivated in learning than the control
group. Moreover, their self-efficacy was enhanced and they obtained a more positive image about
themselves. Many students reset their goals for the future—to work in multimedia design
profession rather than working in fast food restaurants.

Designing such a learning environment is a complex task. While studies showed the potentials of
engaging students as designers, more research is called for to understand how to construct such an
environment effectively. This present study is to examine the impact of a cognitive apprenticeship-
style learner-as-multimedia-designer environment on middle school students’ motivation and their
cognitive strategy use. The research questions are:

1. Can a learner-as-multimedia-designer environment increase middle school students’
motivation toward learning?

2. Is the middle school students’ cognitive strategy use affected by engaging in the role of
being a multimedia designer?

Participants

The participants were students in an elective multimedia class (N=16) from a middle school in the
southwestern part of the United States. There were five female and eleven male students. To get
into this multimedia class, students needed to have a GPA of B and above, recommendations from
two teachers and an essay describing why they wanted to take this class. These seventh and eighth
graders had fairly high computer skills. Many had used software such as Clarisworks, HyperStudio,
PhotoShop, and Internet. Four students were in the multimedia class for the second year.

The Learner-As-Multimedia-Designer Environment

The study took place during the spring semester of 2000. The multimedia class met every day for
forty-five minutes for a total of eighteen weeks. This school offers a multimedia class as an elective
for its seventh and eighth graders (such oppertunity is not common for most middle schools) and
the curriculum is in existence for the second year. The class had access to 5 Power Macintosh
computers, 15 Dell computers, a color scanner, a digital camera, and a video camera. Professional
multimedia software was available for use such as Adobe PhotoShop, Adobe Premiere, and Microsoft
PowerPoint. However, not all computers were equipped with all the software and zip drives.
Students needed to share the resources, and transfer files from one platform to another, or one
computer to another (as some computers were more powerful than the others). The PC and the
Mac labs were quite a distance away from each other. With a very tight schedule in the middle
school, it was challenging for students to make full use of the 45 minutes while spending some
time transferring files or waiting for their turn to get onto a computer with some specific software.
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Unlike a traditional classroom, this class simulated a multimedia production house. At the
beginning of the semester, students were explained about the objectives of the class, and the tasks
to complete. The organization of the class consisted of three phases.

Phase |

Phase 1 (approximately five weeks) was devoted to learning different features of the software and
creating a small multimedia presentation as a practice. The goal for this phase was to learn the
tools and be able to use state-of-art multimedia software.

Phase 11

Phase II (approximately eight weeks) focused on working in groups and creating a large
multimedia presentation for use in an upcoming teacher job fair. Students followed a four-stage
development model (planning, designing, producing, and revising) (Liu, Jones, & Hemstreet,
1998) and created a program for a real audience. During the planning stage, students were
engaged in critiquing a similar presentation created by teachers in the previous year and in
brainstorming what to create and how to make it better (the content), whom to create for (the
audience), and how to proceed (the process). The class decided on different subtopics to include.
After discussions and negotiations, students were divided into three teams with about five students
in each team. Each team was responsible for a few subtopics. Students also determined their roles
and responsibilities in the team. Following the practice in the multimedia industry, students
assumed the role of a researcher, a graphic artist, a programmer, a project manager, and
audio/video specialist, depending on his or her preference. Cognitive aids such as storyboard and
flowchart samples were provided to guide students on their planning of the project.

In the design stage, the students were introduced to four basic multimedia design principles:
Consistency, simplicity, legibility, and contrast. Students were presented the examples and non-
examples of the four design principles. Students were also engaged in defining and refining their
topic, subtopics, and the strategies to use for presenting the information. Each team created a
flowchart and a storyboard, detailing the overall structure of their program and how each screen
was related to each other. Teachers and researchers provided directions and offered suggestions for
students’ designs throughout this phase.

In the production stage, students realized their storyboard ideas on the computer screen. These
middle school students used some of the state-of-art multimedia programs such as Adobe
PhotoShop and Adobe Premiere. They scanned graphics, took pictures using digital cameras, and
created images using Adobe PhotoShap. Students used video cameras to capture school events and
converted the video clips into the digital video format. They researched their topics using a variety
of methods such as interviewing teachers, writing letters to teachers/students, and searching the
Internet. Finally, they assembled all elements (graphic, text, video, and audio) into the PowerPoint
program. Teachers and researchers continued their coaching by offering suggestions on where to
look for the information, how to use the software, and checking the accuracy of the content.

Like the practice in a multimedia production house, evaluation and revision occurred
continuously throughout the four stages. Students would show their work to their team members,
teachers, and/or researchers to get feedback. Revisions were made immediately. When each team
completed their parts, the whole project was assembled and the class was given a chance to evaluate
the whole project again. In addition, a field trip to a local multimedia production company was
arranged. Students toured the company's facility and received a debriefing about the industry and
the multimedia design and production process. This event provided students a first-hand
experience of what it was like to be a multimedia designer and a chance to reflect on their own
experience.
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Phase III

In Phase III (approximately three weeks), students used the skills they acquired and worked on
creating a Web site template using Claris HomePage for their school. While students received direct
instruction and much guidance during phases I & II, such instruction and guidance were gradually
faded in Phase III. Students were very much on their own, applying the skills and making their
own decisions. There were some review sessions on how to use the software, Claris Homepage, but
there was no direct teaching. Guidance and assistance were provided only as needed. While the
goal for Phase II was to provide needed scaffolds for the students and helped them acquire
important design skills, the goal for Phase III was to see if they could apply what they learned on
their own in a new situation. Students also chose their own teams in this third phase whereas in
Phase II, the teachers assigned students to teams. Student teams were in a friendly contest with
each other to come up with the best template design while all teams worked on different aspects of
the same project in Phase II.

Assessment of Learning

Measuring Motivation

To assess students’ motivation, a questionnaire was used consisting of 26 items from the Motivated
Strategies for Learning Questionnaire (MSLQ, Pintrich, Smith, Garcia, & McKeachie, 1991). The
questionnaire addressed five aspects of motivation: (1) intrinsic goal orientation (Alpha=.74), (2)
extrinsic goal orientation (Alpha=.62), (3) task value (Alpha=.90), (4) control of learning beliefs
(Alpha=.68) and (5) self-efficacy for learning (Alpha=.93). Paired T-tests were conducted and the
results are shown in Table 1.

Table 1. Means and Standard Deviations (in Parenthesis) of Motivation

Meanp, . Meanpg, T-value Sig.
Intrinsic Goal ~ 5.72(.77) 4.67(1.56) 2.47 p=.0269
Extrinsic Goal ~ 5.42(.86) 4.68(1.55) 2.03 p=062
Task Value 5.08(1.68)  6.18 (.42) -2.62 p=.02
Control Beliefs ~ 4.73(1.50) 5.67(1.10) -3.39 p=.0044
Self-Efficacy 523122 5.60 .52 -2.28 p=.039

Measuring Cognitive Strategy Use

To assess students’ strategy use, four scales were selected from the Motivated Strategies for
Learning Questionnaire (MSLQ, Pintrich, Smith, Garcia, & McKeachie, 1991) with regard to
resource management strategies. These scales are: (1) time and study environment management (4
itemns, Alpha=.76), (2) effort regulation (4 items, Alpha=.69), (3) peer learning (3 items,
Alpha=.76) and (4) help seeking (4 items, Alpha=.52). Paired T-tests were conducted and results
are shown in Table 2.
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Table 2. Means and Standard Deviations (in Parenthesis) of Resource Management Strategies

Meang,. ... Meanp, . T-value Sig.
Peer Learning 3.36(1.28) 4.39(1.11) -2.92 p=.014
Effort Regulation 5.31(.54) 4.77(.80) 2.12 p=.057
Time & Study
Environment 4.48(1.11) 3.60(1.36) 2.42 p=.034
Help Seeking 5.40(.66) 5.54(.75) -.888 p=.393

Reflections and Interviews

Students were asked to reflect on their learning experiences during the mid as well as the end of the
semester. Interviews were conducted with the students on their design and thinking process at the
end of the research. Following Miles and Huberman's guidelines (1994), the data were transcribed,
chunked, and coded using themes emerged from the data.

Importance of Planning and Storyboarding

It is clear that after developing the multimedia programs, these middle school students had a good
understanding of the importance of planning and how to use the technique of storyboarding to lay
out the ideas and steps of implementation. When asked what things were important to produce a
good multimedia program, almost all students mentioned planning and storyboarding. A sample
statement was | like the storyboarding. It helped us a lot because when you started, you were
clueless." Students also acquired some understanding of the need for testing. Some students
commented, “If we have another project, I'd suggest everybody have fun doing it and do it faster
and have time to revise it. And plan ahead so that we have time in the end [for testing].”

Time Management. The students overall had some trouble dealing with the time and
environment constraints. Students commented on the difficulty of working in two different labs
that were a distance away. One student said, " [ didn’t like that most of team weren't always in the
same room. | would have to ask Bob (team leader) a question and I might end up not being able to
find him." Some students recognized the challenge of managing the time well in doing the
multimedia project: “If there is anything I would like to improve on the project, it will probably be
the time we have to do it [the project]. If we started this a couple of weeks earlier, we probably
could have really finished this off and done it nicer.”

Team Work. Students agreed on the advantages of working in a group. One commented on the
teamwork process; “I like having a group that was really fun. We had a good group and we all
helped each other and everything.” Others commented on helping each other to solve problems: ‘I
like working with a group because it makes me feel comfortable. If you did it individually, nobody
came and helped you, but in a group, somebody in your group will help you." Interestingly, a few
students also seemed to feel that they did not need to contribute as much when working in a
group. One student mentioned, “I think it is better that we worked together as a group because if
we did it individually, it would have been a lot more work to do. Like we had three or four people
in a group, we split the responsibilities. It made it easier.”

Discussion of the Findings

Being a Multimedia Designer and Motivation

The findings showed that students recognized the value of learning multimedia skills, and liked
what they were able to accomplish. They were particularly excited about the opportunity of
learning multimedia professional software, and working like a multimedia professional, and felt
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confident about their abilities. One student said, "This class has to do with computers, graphics,
and hard working. You have to be patient and confident to finish projects.” Another stated, "That
is not a class that you can do nothing and get a 100 for the grade."

The findings also indicated that these students became less interested and motivated toward the
end of the semester, both intrinsically and extrinsically. The interview and observation data showed
that these middle school students grew a bit bored of the same development process used for
Phases II & III. Being able to get enrolled in this elective multimedia class was an honor. All
participants were good students academically, earning As and Bs in their classes. Whether they
were intrinsically motivated, extrinsically motivated, or both, these students were motivated toward
learning from the beginning. The students considered multimedia development a new and exciting
opportunity, but most of them equalized it to simply learning some software. Yet, developing
multimedia programs is more than just creating graphics, sound, and video. This is an important
realization for these middle school students. Multimedia design skills such as brainstorming,
storyboarding, designing and testing/evaluating were new skills for the students to acquire. It was
intentional that Phases II & III followed the same 4-phase model so as to provide multiple
opportunities for the students to acquire and practice these skills. During each phase, a
considerable amount of time was spent on the apparently “boring” tasks of planning, designing,
and testing. The data showed that the students became aware of the importance of these tasks, but
they did not like doing them as much as learning software programs. In addition, producing a
quality multimedia program requires the developer to be detail oriented (Liu, Jones, & Hemstreet,
1998), a very difficult task for this age level. These middle school students eventually grew tired of
the "long" and repetitive development process, and lost some interest in what they were doing.
This finding was in line with other research showing novelty plays a role in middle school students’
motivation (McGrath, Cumaranatunge, Ji, Chen, Broce, & Wright, 1997). Novelty, however, can
play a positive role. The challenge for the teachers and researchers is to keep the students interested
while engaging them in the more important, but less fun, tasks such as planning, designing, and
evaluating (Liu & Rutledge, 1997). That is, to let the novel opportunities help keep students
motivated. Another possible reason for this decreasing motivation at the end is that many students
mentioned they would have liked to spend less time in doing non-computer activities. Because of
the way this class was structured, students’ learning time was divided between two-thirds of
computer based multimedia activities and one-third of non-computer based art activities. This is a
limitation to this research project, a pre-determined school curriculum that could not be changed.

Being a Multimedia Designer and Cognitive Strategy Use

To be a successful multimedia developer, one needs to be able to manage time well, meet
deadlines, work well with team members, and solve potential conflicts. In this project-based
learning environment, students collaborated with their team members on a continuous basis. Not
surprisingly, they greatly increased their peer learning behavior. To complete the multimedia
projects, students were engaged in intensive collaborative work—-they brainstormed ideas,
provided support to each other, and reviewed and evaluated each other’s work. There were plenty
of interaction opportunities within and across teams. However, perhaps due to this reliance on
peer support, the students seemed to feel that they did not need to contribute as much and work as
hard. Several students mentioned that they felt more comfortable working in a group and that they
felt relieved knowing that somebody else would share the work load and responsibility. This may
explain why the self-perceived effort regulation decreased toward the end of the semester.

Group workis often an integral part of the curriculum in this participating school. Students
seemed to have developed a strategy to identify the source of help before they took this multimedia
class, which explained that the students aiready knew how and from whom to seek help. In
addition, various cognitive apprenticeship scaffolds provided by the teachers and researchers were
available during the entire multimedia development process. Students were readily assisted in their
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learning. This may explain why the students’ help-seeking strategy remained the same, as the need
for them to develop new help seeking strategies was not immediate.

Students felt they reduced their skills in managing time and study environment resources. The
difference between the pre- and post- treatment scores was statistically significant. The
complexities of dealing with cross-platforms and server issues, working within a group, and
handling multiple equipment, space and time constraints, along with creating multimedia
elements, made the learning/working environment chaotic and not as "normal”. As indicated in
the data, students complained about the difficulty of getting together with their group members
since the group was often dispersed in two different labs some distance away. When students
needed a certain file, they may have to wait for their turns as not all computers were equipped with
the multimedia software or were not all equally powerful. Computers crashed and files were lost at
times. Students had to deal with the lost time and equipment constraints. All these could
contribute to the decreasing sense of control over their time and study environment, and
influenced their ability to meet the deadlines.

Being a Multimedia Designer and Acquiring Technical Skills

An important decision in designing this workplace simulated learning environment is that the tools
these middle school students used are those professional multimedia software (not simplified ones).
If the students can learn to use these professional tools, they can relate this learning experience to
skills desired in the workplace more easily. Most students recognized the value of knowing the
software tools, and appreciated the learning opportunity. They believe what they are doing in the
classroom today "will be useful in the future.” Figure 1 shows some screen shots of the programs
students created.

Project-based learning approach shifts learning focus from “teacher telling" to student centered
"learning by doing." The challenge to create a multimedia product for a target audience serves as
the central curriculum activity to drive students to learn and solve problems along the way. In a
simulated multimedia house like in this case, students work like multimedia professionals, a not so
common opportunity for the middle school students. The need to meet the client’s requirements
by the deadlines, the hardware and software constraints, the distribution of the tasks among the
group and the challenge to work with others of a different personality all make the learning
situation more authentic and complex. There is no ready answer to the challenge. The students
have to learn just in time, tap into their multiple intelligences, and share the responsibility. Such a
learner-as-multimedia-designer environment encourages the students to be independent learners,
good problem solvers, and effective decision-makers. The results of this study showed that
engaging middle school students in being a multimedia designer can have positive impact on their
cognitive strategy use and motivation.
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Introduction

The overall purpose of this evaluation study was to determine the effectiveness of providing 5th
and 6th grade students in Walled Lake Consolidated Schools (WLCS) with access to laptop
computers with regard to classroom learning activities, technology usage, and writing achievement.

The WLCS Laptop Program is based on the Anytime Anywhere Learning (AAL) program (AAL,
2000), which has been in schools since 1996 and has impacted more than 100,000 students and
teachers. The goal of the AAL program is to provide students the knowledge, skills and tools to
learn anytime and anywhere.

The Laptop Program arranged to have laptop computers available for a monthly lease fee of fifty
dollars. The Laptop classrooms were equipped with wireless access to the Internet and printers.
The program also provided students and parents the opportunity to receive training on basic
computer skills. The Laptop teachers received ten full days of professional development prior to
the 1999-2000 academic year and six one-half day sessions during the year. The training was based
on the NTeQ model (Morrison, Lowther, & DeMuelle, 1999} which provides teachers a
framework to develop problem-based lessons that utilize real-world resources, student
collaboration, and the use of computer tools to reach solutions. The lessons are typically structured
around projects, which engage the students in critically examining community and global issues,
while strengthening student research and writing skills.

Research Questions

The evaluation of the Laptop Program was structured around three primary research questions that
focused on classroom practices, student behavior and writing ability. The detailed questions are
listed below:

o Is teaching different in a Laptop classroom? To answer this question, observers
examined classroom practices to determine if instructional practices in Laptop
classrooms were different from those in non-Laptop classes. For example, were
classrooms lecture-based and/or project-based, were the classrooms academically focused
and were students engaged, did teacher questions call for students to construct responses
or simply recall factual information.
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¢ Do students behave differently in a Laptop classroom? By observing and talking to
students, observers gauged the level of interest in learning, student attitude toward one
another (do they get along and are they helpful), and the degree to which students take
initiative for their learning as opposed to being dependent on the teacher for constant
direction.

¢ Do students achieve differently in a Laptop classroom? Observers assessed writing
samples from Laptop and non-Laptop classrooms looking for both content and quality,
observed whether writing in the classroom was sustained or short-term question and
answer, and whether technology was used as a tool to increase the quality of work or
simply for computer assisted instruction.

Design

The evaluation period extended from September 1, 1999 through May 30, 2000. The evaluation
design was based on both quantitative and qualitative data collected from students, teachers, and
parents involved with the Laptop Program and students and teachers in non-Laptop classrooms in
seven schools (four elementary and three middle) within WLCS. Comparative analyses were
completed for teaching activities and learning outcomes and descriptive analyses were completed
for student, teacher, and parent reactions to the Laptop Program.

The data set for the evaluation included classroom observations, student writing test scores,
student surveys and focus groups, teacher surveys and interviews, and parent surveys and
interviews. Two separate observation measures were used to collect observation data: The Schoo/
Observation Measure (SOM), and the Survey of Computer Use (SCU). SOM was based on 60
continuous minutes of observation, divided into about 4, 15-minute segments. These 4
observation periods were then summarized on one SOM Data Summary form. SCUwas
completed as part of the 60-minute observation sessions, only if students used technology during
that time. A total of 50 classroom observations were conducted, with 32 in Laptop classrooms and
18 in non-Laptop classrooms.

The WLCS's Writing Scoring Guide was used to assess prompted writing samples from Laptop and
non-Laptop students. A sample of 32 Laptop and 32 non-Laptop students were randomly selected
to complete the writing test. Experienced reviewers used the district’s four-point rubric (ranging
from 1 to 4, with 4 being the highest rating possible) to conduct a blind assessment of the writing
samples for Ideas and Content, Organization and Form, Style, and Conventions, yielding four
scores per student.

The student, teacher, and parent surveys, interviews, and focus groups primarily focused on three
areas: have the laptop computers had a personal impact (increased skills — research, computer,
learning), have the laptops impacted what happens in the classroom, and what are the benefits,
difficulties, and ways to improve the program. The final data set includes: 397 student surveys, 58
student participants in focus groups, 13 teacher surveys, 7 teacher interviews, 187 parent surveys,
and 40 parent interviews.

Results

Classroom Observations

SOM®-  As indicated in the description of SOM®, the observation procedure focused on 24
instructional strategies using a five-point rubric (0 = not observed, 1 = rarely, 2 = occasionally, 3 =
frequently, and 4 = extensively). Two additional items use a three-point scale (1 = low, 2 =
moderate, 3 = high) to rate the degree to which academically-focused class time and student
attention/interest/engagement are evidenced. In an initial analysis of the SOM® data, rubric
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categories 2-4 were collapsed into one category to yield a two-category scheme reflecting the
percentage of visits in which a strategy was either observed or not observed. As seen in Table 1, the
analysis revealed significant differences, which favored Laptop over the Control teachers on
project-based learning (65% observed vs. 22%), independent inquiry/research (58% vs. 24%)
computer for instructional delivery (22% vs. 0%), and computer as a learning tool (88% vs. 17%).
In general, strategies promoting learner activity, such as cooperative learning, inquiry, sustained
writing, and computer uses were more likely to be observed in Laptop classrooms.

Table 1: Proportion of times an event was observed (1-4) versus not observed (0)

Laptop Control

Strategies Observed Not observed | Observed Not observed
Direct instruction 68.8 31.3 77.8 22.2
Team teaching 15.6 84.4 11.1 88.9
Cooperative learning 65.6 344 389 61.1
Individual tutoring 13.3 86.7 11.1 88.9
Ability groups 0.0 100.0 0.0 100.0
Multi-age grouping 0.0 100.0 0.0 100.0
Work centers 3.1 96.9 11.1 88.9
Higher level instructional feedback 61.3 387 389 61.1
Integration of subject areas 219 78.1 5.6 94.4
Project-based learning™* 64.5 355 222 77.8
Use of higher-level questioning 56.3 43.8 50.0 50.0
Teacher as facilitator 719 28.1 61.1 389
Parent/community involvement 0.0 100.0 5.6 94.4
Independent seatwork 719 28.1 55.6 444
Hands-on learning 19.4 80.6 16.7 833
Systematic individual instruction 0.0 100.0 59 94.1
Sustained writing/composition 53.1 46.9 38.9 61.1
Sustained reading 28.1 71.9 38.9 61.1
Independent inquiry/research® 58.1 41.9 235 76.5
Student discussion 50.0 50.0 444 55.6
Computer for instructional delivery® 21.9 78.1 0.0 100.0
Computer as a tool™ 87.5 12.5 16.7 83.3
Performance assessment ! 37.5 62.5 222 778
Student self-assessment 18.8 81.3 16.7 833

*p<.05;*p< .01; **p<.001

There were seven comparisons that yielded statistically significant differences from #tests
comparing the means for Laptop and Control classes on each SOM item, all of which had
associated effects sizes of .59 or higher in absolute value (see Table 2). All of the significant
differences favored the Laptop classes: computer as a learning tool (£S = +2.29), project-based
learning (ES = +0.95), independent inquiry (£S= +0.89), higher-level instructional feedback (E£S=
+0.61), teacher as facilitator (£S= +0.64), cooperative learning (£5'= +0.59), and computer for
instructional delivery (£S=+0.59).
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Table 2: A Summary of Items Showing Significant Differences Between Laptop and Control Group
Comparisons on the SOM®*

Laptop Control
Items Using Rating Scale A** M SD M SD t P ES
Computer used as a tool 2.84 1.43 .16 .38 7.71 .000 2.29
Project-based learning 2.25 1.84 66 1.32 3.21 .002 0.95
Independent Inquiry 1.90 1.81 52 1.12 2.83 .007 0.89
Higher-level instructional feedback 1.64 1.53 17 1.16 2.07 .044 0.61
Teacher as facilitator 2.40 1.70 1.38 1.37 2.17 .035 0.64
Cooperative learning 1.71 1.50 .88 1.18 2.01 .050 0.59
Computer for instructional delivery .65 1.35 .00 .00 2.04 .047 0.59

*Sorted by Effect Size

**Rating Scale A

0 = Not Observed

1 = Rarely Observed

2 = Occasionally Observed
3 = Frequently Observed
4 = Extensively Observed

SCU- Laptop classes, as would be expected, contained more computers (p < .001) than did
Control classes. Additional areas where significant differences occurred were that Laptop classes
had more: (a) PC’s, (b) up-to-date computers, (c) Internet access, (d) printer access, (e) color
printer access, (f) computers clustered together, and (g) computers that were distributed. Further,
Laptop classes always had at least one student at one computer and rarely had more. By
comparison, about half of the Control classes averaged one student per computer, while half had
more than five students per computer. All three comparisons involving the availability of
computers to students significantly favored the Laptop classes. With regard to student technology
skills, Laptop students were rated significantly higher than were Control students on computer
skills (p < .001), keyboarding skills (p < .001), and mouse skills (p< .01).

Comparisons of observation means using tests revealed statistically significant differences, most of
which are noted above, and collectively show that Laptop classes provided greater access to
computers and associated peripheral equipment to develop higher skill levels by students, to engage
students and teachers more extensively in computer applications, to use computers more for
research and for production in writing and design, and to make greater use of word-processing and
Internet software (see Table 3). Importantly, on the final rubric, Laptop classes were rated as
making much more meaningful use of computers compared to Control classes (Ms = 3.18 vs.

1.00, ES=+2.72).
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Table 9: Computer Impact

Group Not Observed  Rarely Occasionally ~ Frequently  Extensively
Laptop Computer (s) worked 4.0% 0.0% 0.0% 8.0% 88.0%
well***
Students were very engaged  8.3% 8.3% 0.0% 20.8% 62.5%
in computer activities™*
Teacher provided technical ~ 18.2% 13.6% 4.5% 13.6% 50.0%
coaching™*
Control  Computer (s) worked 83.3% 0.0% 0.0% 8.3% 8.3%
well*™**
Students were very engaged  83.3% 0.0% 0.0% 16.7% 0.0%
in computer activities***
Teacher provided technical ~ 81.8% 0.0% 0.0% 18.2% 0.0%
coaching**

% < .05, *p< 001, **p< 001

Writing Performance

Wiriting Scores. Students in Laptop (7= 32) and Control (n= 32) classes were asked to write a
prompted essay. The essays were then scored in the blind on a rubric encompassing the four
dimensions of Organization, Idea, Style, and Conventions. For each dimension, the essay was
scored from 1 to 4, with 4 being the highest rating possible.

Mean performance scores for Laptop and Control students were analyzed via a one-way
multivariate analysis of variance (MANOVA) with the four dimension scores serving as the
dependent variables. The MANQOVA yielded a significant program effect (p=.048), therefore,
univariate analysis of variance (ANOVA) was performed separately on each dimension. All four
tests were highly significant and indicative of higher performance by Laptop than Control
students. Effect sizes ranged from +0.61 to +0.78, suggesting moderately strong and educationally
important effects.

Student Reactions

Student Survey. The Laptop student survey responses (7= 397), indicated that students felt their
computer skills had increased, and they were better able to do Internet research. They were less
certain that using computers at school increased their interest in learning, made them want to get
better grades, improved their writing, or made it easier for them to work with other students. Over
half of the students reported fairly regular use of the laptop and the Internet for completing
homework, while even more reported uses for “other things.” The two most frequently cited “other
things” were e-mail/chat and games.e-mail.

When students were asked to describe the best thing about having a laptop, students included that
it helped them learn computer skills, helped with school assignments, provided access to the
Internet, and it helped the students become more organized. When students were asked about the
hardest part of having the laptop, there was general consensus that it was difficult to keep track of
and carry back and forth to school. Other concerns included reoccurring technical problems (e.g.,
freezes, charging, slow), using Microsoft Access, and students lacking sufficient computer skills.
Overall, the survey results show that Laptop students were highly appreciative of having laptop
computers and were taking advantage of its resources for performing a variety of learning activities
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both at school and at home. Students were more likely to experience benefits of the laptop
activities for the development of specific technology skills than for increasing their basic interest in
school and grades.

Student Focus Group. The researchers conducted six student focus groups that involved a total of
58 students. Results from the focus groups closely align with findings from the student survey.
When looking at learning and performance, the students indicated that they were more involved in
writing, researching, and in collaborative project work. Many students reported an improvement in
grades, although some students indicated there was no change in grades, and a few said some
grades had dropped. Students felt they had a closer relationship with their teachers, more self-
confidence, and improved attitudes towards school.

The majority of the students indicated that their parents liked the Laptop program. Others felt the
Laptop program had improved relationships between students and their parents, that parents
provided more help with homework, and that parents were amazed/happy at how quickly students
had gained computer skills. All of the final comments were positive and indicated that the students
liked having the laptop and looked forward to using it again next year.

Teacher Reactions

Teacher Survey. Thirteen Laptop teachers responded to the Teacher Survey. Results indicated that
teachers were extremely positive regarding the benefits of the Laptop Program for them and their
students. All agreed that the program experience: (a) increased their basic skills in computer
applications, (b) increased the emphasis on higher-order learning in their classroom, (c) increased
project-based learning, and (d) was beneficial to them as teachers. There was also strong agreement
that they: were better prepared to create lessons integrating computers, frequently integrated
technology, school-related interactions with students and parents increased, and would like to
participate in the project again next year.

The teachers indicated that the greatest benefit of the Laptop program was for students to have
access to technology and Internet resources. The teachers also felt that use of the laptop had
resulted in students having greater research skills, improved writing skills, interest in school, and
greater self-confidence. The difficulties cited were all related to the technology itself, e.g., power,
weight, drives, server, and printers. They were also concerned with students tampering with
software and the laptop settings. As could be expected, teachers indicated that the program could
be improved by providing more technical support, more basic training, providing a solution to the
power problems and providing more projectors.

Teacher Interviews. There were seven randomly selected Laptop teachers who were interviewed.
Teachers indicated that classroom practices had changed due to the laptops in that they used more
cooperative learning, completed more projects, and acted as facilitators of learning more
frequently. Teachers reported that the projects involved more integration of subjects, research,
higher-levels of learning, writing, and the use of spreadsheets, word processing, and the Internet
than non-laptop projects. The teachers reported that they use authentic assessment and involve
students in self-assessment and the development of rubrics now more frequently. As a result,
teachers indicated that students produce higher quality work and had more self-confidence, greater
enthusiasm, increased depth of knowledge, and were more engaged with other learners. Teachers
indicated that there were fewer missed assignments and an overall improvement in grades.

Parent Reactions

Parent Survey. Encouragingly, parents (= 187) generally viewed the Laptop Program as helpful
to their children's education. More than half felt that the program increased their child's interest in
school, involvement in project-type school work, and research skills. Between one-third to one-half
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believed that increases occurred in school achievement, writing skills, and ability to work with
other students.

Results from the open-ended items show that over one-half of the parents stated that the most
beneficial part of the Laptop program was that their child had improved his/her knowledge in
different subject areas and also improved in computer literacy. The parents expressed concerns that
it was difficult for their child to keep track of, be responsible for, and carry the laptop to and from
school. Other concerns were related to monitoring student use of the Internet and overuse of
computer games. The parents felt that more training is needed for teachers, parents and students
(keyboarding). Another suggestion was to offer the program to all students in the district.

Parent Interview. The parent interviews were conducted with a random selection of 40 parents
(20 5™ grade, 20 6™ grade) whose children were participating in the Laptop study. Overall, the
parents were supportive of the Laptop Program and felt that it has had a positive impact on the
child's learning and participation in school. There was a general consensus that the Laptop
Program was providing their child with important computer, organizational, and research skills
that are of benefit now and will enhance their future work opportunities. Most of the parents
indicated that the laptop had little influence on the family, however, a few noted positive impacts
on younger siblings. The majority of the parents also reported that the laptop had not changed
interactions with the child or teacher primarily because they were already actively involved.

Discussion

Resuilts of this study suggest varied impacts of the Laptop Program on students, teachers, and
family members. These findings are discussed below in reference to the three primary research
questions.

Is Teaching Different in a Laptop Classroom?

According to both teacher reports and classroom observations, Laptop classes are being taught
differently than regular (Control) classes. Not only did the former classes incorporate technology
to a much greater degree, they tended to employ more student-centered strategies such as project-
based learning, independent inquiry/research, teacher as coach/facilitator, and cooperative learning.
Most revealing in the study were the ways in which technology was accessed and employed in the
Laptop classrooms. Compared to their Control counterparts, the Laptop students demonstrated
more technical skill with computers and used computers more extensively for a variety of
production and research functions. Not surprisingly, observers rated Laptop classes as making
much more meaningful usage of computers as educational tools.

Nearly all teachers believed that they were teaching differently than before by integrating
technology into both newly developed lessons and existing lessons that had previously been taught
without computers. Further, nearly all felt that they had increased the frequency of project-based
learning, higher-order learning activity, and school-related interactions with parents and students.
Laptop parents reported that their child was taking advantage of the laptop computer for school
and other activities, especially in developing research skills.

The implication from these multiple data sources is that teaching and learning were being
impacted, in ways that promoted active learning and technology applications, as a consequence of
all students having continual access to individual computers. Not surprisingly, although
cooperative learning was observed relatively frequently in Laptop classes, students typically worked
individually while using computers. Thus, they benefited from having their own computer to
complete their work, while still being able to collaborate easily with others on information and
strategies.
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Do Students Behave Differently in a Laptop Classroom?

As described above, Laptop students were more active, autonomous, and collaborative in their
classroom behaviors. For example, cooperative learning was observed “frequently” or “extensively”
in 35% of the Laptop classes, but only 11% of the Control classes. Students frequently or
extensively engaged in projects in 55% of the Laptop classes compared to only 17% of the Control
classes. Laptop teachers confirmed these impressions by describing their students as more
independent, active, and engaged. The teachers were highly impressed with students’ abilities and
interests in using computers to enhance learning.

In their survey and interview responses, students indicated they had increased their computer skills
substantially and were much more prepared to do Internet research. About two-thirds of the
students generally worked with the laptop alone in the classroom, but they still collaborated
frequently with others in sharing information, asking questions, and providing assistance. As a
group, the students were less committal about the effects of the laptop in increasing the interest in
learning, writing skills, and facilitating collaboration, although about one-third (still a substantial
number) felt that they did realize these types of benefits.

Do Students Achieve Differently in a Laptop Classroom?

In this study, we assessed student achievement in terms of writing performance on a prompted
essay. Grading, using a four-point rubric, was “blind” to students’ enroliment in Laptop vs.
Control classes. Resuits significantly favored the Laptop group on all evaluation
dimensions—Organization, Ideas, Style, and Conventions. Aside from being statistically
significant, the differences across all dimensions reflected relatively strong advantages for the
Laptop group, with effect sizes ranging from +0.61 to +0.78.

Conclusions

In this evaluation of the first year of the Laptop Program, the results are consistently supportive of
beneficial impacts on students, teachers, and parents. Specifically, all three groups believed that the
program was positively changing teaching and learning both at school and at home. These
impressions were directly confirmed in visits to Laptop versus Control classrooms. While more
research is needed on how the Laptop Program impacts student achievement, the positive results
from the writing assessment are highly suggestive. Laptop students were doing more sustained
writing in class and were demonstrating more skill in writing, making a causal connection highly
likely. Control classes could also increase their emphasis on writing, but it is obvious that continual
and immediate access to computers provided the Laptop students and their teachers with a very
strong advantage. In future research, we hope to examine whether Laptop students demonstrate
comparable advantages in problem solving. We anticipate that they will, given the extensive project
and inquiry activities in which they engage. At this point, given the present data, we are most
certain of one program result—Laptop students are much more fluent than other students with
using the technology of the 21* Century for learning, research, and production. For them,
computers are fully integrated with and a natural part of their educational experiences both at
school and at home.
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Introduction

As a middle school teacher in rural North Carolina, I was intrigued by how writing to an authentic
audience helped to raise both the motivation and skill levels of my students, many of whom were
reluctant writers at best. Students in my class had the opportunity to write often, and to share their
writing with their classmates and the greater community. From peer-editing to publishing in our
monthly newsletter to performing their writing in front of an invited audience every six weeks, my
students simply put forth more effort at attaining polished pieces of writing when they knew it
would be seen by others. This concept is not new, as researchers for years have been aware of the
effect that an authentic audience, or an audience other than the teacher, maotivates students to craft
their writing more effectively (Cohen & Riel, 1989; Frank, 1992).

In my classroom, I took the concept of audience one step further by connecting my students with
pen-pals back in my home state of Ohio. By conducting exchanges with their geographically
distant pen pals, my students’ conception of audience expanded beyond their community as they
discovered the commonalties and differences they shared with peers 600 miles away. However,
unless pen-pal projects are focused around a genuine purpose other than socialization, they can
begin to fade. Flower and Hayes (1980) suggest that classroom writing assignments “have a
realistic purpose and a real audience (not a teacher), who actually needs to know something” (p.
45). This was the component my students were missing. Also, the time it took to complete an
exchange of letters with their distant peers could take anywhere from three to six weeks, as the
teacher on the other end of the project would sometimes forget the letters in the trunk of her car as
they made their slow journey to the post office. This experience left me wondering how else
students could be connected over great distances to discuss topics more germane to the curriculum
than their CD collections or favorite movies.

Many recent studies have focused on using networked computers (computers that are connected to
one another via the Internet) to connect students to one another to discuss topics relevant to the
students’ academic program (Eldred, 1991; Fey, 1993; Niday & Campbell, 2000). In a study
conducted by Niday and Campbell (2000), middle school students were paired with college
students preparing to become English teachers. Using the Internet as their meeting space, the
students in both classrooms engaged in discussions about young adult literature. Because e-mail is
similar in form to dialogue, it has become a useful tool for extending classroom discussions beyond
the four walls of the traditional classroom. In another online correspondence (Citrino & Gentry,
1999), students from Kuwait, Alaska and Utah were joined to share family stories as a way to
interpret culture. By allowing students to connect in this way, the stories and experiences they
brought to the classroom were validated, and their contributions were seen as meaningful and
useful to other students who were trying to learn more about the cultures of their peers.
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It was after reading about connections like the ones mentioned previously, and my love of students
sharing and discovering themselves and one another through writing, that I was drawn to my
study. A local high school literature teacher had been involved with e-mail projects with students
from Japan, Australia and Russia for nearly ten years. During the second semester of 1999-2000
school year, I conducted a case study of his classroom during an e-mail exchange with a high
school literature class in Moscow, Russia. During this project, the students in both classrooms read
short stories by Anton Chekhov and O'Henry. These two authors were chosen by the teachers on
the basis of the similar themes present in the stories, as well as the similar time periods in which the
authors wrote. By using the stories as a catalyst, the students’ goal was to help their distant partner
to understand the culture from where the literature came. Below (see Figure 1) is the sequence of
the e-mail project I studied. Because the students relied on e-mail as opposed to traditional mail,
four exchanges were able to occur, as opposed to possibly one or two. The speed of the exchanges
was definitely a motivating factor to the students. However, there were other factors at play in this
project as well as the technology. In order to view the project holistically, I examined all of the
elements that were at play. ] examined the effect that writing for an authentic audience had on the
local students, an audience who was learning to speak English, and paying close attention to how
the local students used “real” English. I examined the role that large and small group discussions
about the literature played on the final written products. Finally, I examined the role that peer
editing played both during and after writing had been produced. When examined holistically, it
became evident that no single element could be given credit for improving the writing skills of the
local students.

Figure 1: Sequence of reading and writing activities for the American students during the e-mail project.

Week Reading and Writing Tasks

1 Students wrote introductory letters to their Russian partners. These letters included autobiographical information plus
information about O'Henry.

These letters were projected on the wall and peer-edited by the whole class as a group before they were revised and sent
to the Russian students.

3 The Russian students’ letters arrived. These letters were also introductory in nature and contained information about
Chekov.

Students began reading the short stories that dealt with the law. These stories included O'Henry’s “The Cop and the
Anthem” and Chekov's “Chameleon.”

During the reading process, students asked questions and discussed the text as a class.

Students wrote first drafts of their second letters to their Russian partners. These letters were peer-edited in small
groups. Revised letters were then sent to their Russian partners.

5 The second set of Russian students’ letters arrived.
Students began reading O'Henry's "The Gift of the Magi” for the next exchange on Christmas.

After reading the story as a class, small groups were formed for brainstorming and writing their responses. After small-
group peer editing, the third exchange of letters was sent to their Russian partners.

7 The third set of Russian students’ letters arrived.

Students began reading O'Henry's “The Last Leaf” and Chekov's “The House With the Mansard" for their final
exchange, this time about art.

After reading the stories as a class, small groups were formed as before to write and peer-edit their final responses to their
Russian partners.

10 The semester came to an end before the Russian students had a chance to complete the fourth exchange of letters.

The E-mail Project

As illustrated in Figure 1, this e-mail project consisted of four exchanges between a local high
school literature class and a high school literature class in Moscow, Russia. The American students
began the project by writing a letter of introduction to the Russian students. Besides personal
introductions, these first letters contained information about the life and work of O'Henry, as the
Russian students were involved in a project on American authors. To complete the first exchange,
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the Russian students chose an American partner and wrote back to them, via e-mail, introducing
themselves and including biographical information on Anton Chekhov for the American students
to use in their author study. After the initial exchange, the literature guided the online dialogue.
The first two stories read were O'Henry's “The Cop and the Anthem” and Chekhov's
“Chameleon.” Both stories dealt with aspects of the law. Students were to compare and contrast
the styles of the two authors, and then relate personal experiences they have had with police or the
law. The exchanges continued in this fashion throughout the remainder of the project.
Unfortunately, time ran out before the Russian students were able to complete the final exchange.
However, enough information had been shared in the three complete exchanges to satisfy the
students involved.

The Opportunity to Write for a Distant, Authentic Audience

In order to determine what accommodations students would make when writing to non-native
English speakers, I had six focus students write additional letters to in-class peers. Each time a
letter was due to be sent to their Russian partners, I asked these students to write an additional
letter to another focus group student. By comparing these two letters—one written to their in-class
peer and one written to their Russian peer—I was able to determine what the students did
differently depending upon their audience. Using the system-wide rubric for holistic scoring as a
guide, I compared the two sets of letters based upon their rhetoric/stylistic features such as use of
slang, explicitness, and assumed shared cultural context. I also compared the two letters based on
usage/mechanical features such as observance of grammatical conventions, punctuation, and
spelling (See Figure 2).

Figure 2: Descriptive categories for comparative letters.

Descriptive Categories Letters to Native Speakers : Letters to Non-Native Speakers
1. Rhetorical/Stylistic Features 1. Use of slang 1. Avoidance of slang
2. Vague (generalizing) 2. Explicitness
3. Assumed shared context 3. Lack of assumed shared context
4. Informality in register 4. Formality in register

I1. Usage/Mechanical Features

A. Grammatical Features 1. Indifference to conventions 1. Observance of conventions
2. Use of contractions 2. Avoidance of contractions

B. Punctuation/Spelling 1. Indifference to punctuation 1. Observance of punctuation
2. Speliing errors 2. Lack of spelling errors

The Opportunity for Discussion About the Literature

Each of the short stories was read aloud as a large group. Student volunteers took turns reading
from the text as the teacher sat off to the side, ready to answer questions. As each short story was
read, students were encouraged to ask questions and take notes, searching for information that they
may want to ask their distant partners about. After the stories were read, students were asked to
break into smaller groups of three or four to further discuss what they had read. Before the small
groups gathered together, the teacher gave them some guiding questions to think about when
composing their letters to their partners. For example, for the second exchange that dealt with the
law, he asked his students to focus on the following four topics:

1. Give and incident in which you or a friend had an experience with the police.

2. Give an incident in which a national, well-known case of injustice occurred.
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3. Compare and contrast the actions of the police in the two stories.

4. Compare and contrast the writing styles and motivation for writing of Chekhov and

O'Henry.

By having his students discuss these guiding questions in small groups, their ideas and experiences
could play-off of each other's, resulting in richer letters written to their partner's.

The Opportunity for Peer-Editing

Just as the American students had the opportunity to discuss the literature in groups before they
wrote, they had the opportunity to have their writing seen by peers before it was sent to Russia.
Recent studies have indicated that allowing students the opportunity to have their work peer-
edited before it is seen by a larger audience can be highly motivating, as the students in this project
wanted to act as teachers in how to model the correct use of English (Kasper, 2000; Tillyer &
Wood, 2000). Peer editing, in combination with the opportunity to discuss the literature in large
and small groups, helped the students to take ownership of their writing before it was sent off to
their distant peers.

Method

As stated previously, I chose a case study methodology in order to describe this case in its entirety.
According to Merriam (1988), “The aim of descriptive research is to examine events or
phenomena” (p. 7). For this study, I triangulated my data collection methods. Data collection took
the form of pre- and post-project attitudinal surveys, e-mail document analysis, student
observation, student and teacher interviews, and a post-project group peer-response session in
which I had my six focus students decide how they would take a letter written for one of their in-
class peers and change it to make it suitable to send to their Russian partners.

As mentioned above, I used a combination of attitudinal surveys and teacher input to select six
focus students with which to work closely during this project. I selected three students who
perceived themselves as being strong writers, and three who perceived themselves as being weak
writers. This was done to compare what the two groups would do differently when responding to
and editing their writing for their distant peers vs. their in-class peers.

Results

Almost every student, both local and Russian, indicated a high level of enjoyment throughout this
project. Each of the elements of this project played a key role in the overall improvement of the
students’ writing skills.

The Opportunity to Write for a Distant, Authentic Audience

After participating in this cross-cultural e-mail project, students indicated that they now paid more
attention to their writing based upon their intended audience. The majority of the class (58%)
stated in a response to a post-project survey question that writing for an authentic audience (their
Russian partners) made them pay closer attention to things like grammar, punctuation, spelling
and clarity. Comparing the letters written by the focus students to in-class peers vs. their Russian
peers indicates that the usage/mechanical errors and generalizations (mainly due to assuming a
shared cultural context) present in the local students’ letters to in-class peers were either eliminated
or otherwise changed in the letters for their Russian partners. Furthermore, the students indicated
an increased sense of confidence and satisfaction with their letters to their Russian partners as the
project progressed. In an interview session, one student stated that, “Normally, I don’t care how I
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write. I mean, I'm just writing for myself or for a teacher and it doesn't matter if [ can’t spell
perfectly. But if I'm writing to [my Russian partner}], it #as to be perfect.” Similarly, another
student claimed, “Most of the time, when I write to a teacher, I just write down whatever and say,
‘Here, fix it.” But when I write to somebody else, if somebody else is gonna look at it, I try to make
it sound like I'm intelligent and I know what I'm talking about.” Because students in this project
were writing for authentic audiences and for authentic purposes, greater care was taken in their
writing than if they had been writing solely for the teacher (Cohen & Riel, 1989).

The Opportunity for Discussion about the Literature

By allowing students to respond on a personal level to the literature read, the students felt a greater
sense of ownership of what they wrote. Plus, sharing their personal responses with peers in both
whole and small group discussions gave students more than one viewpoint to consider when
composing their own writing (O'Donnell, 1980). This was true for both the strong and the weak
focus students. By reading collaboratively, as opposed to individually, all students learned skills
that encouraged them to develop “literate behaviors” (Hynds, 1990). Hynds (1990) explains,
“Readers develop the will to read through participation in supportive communities of readers. This
motivation to read encourages them to seek out and master the necessary competencies and skills”
(p. 255). During this project, students were reading for more than simply a grade on a
comprehension test, thus their motivation to read and understand was high. The degree to which
students connect on a personal level with the literature has much to do with the likelihood that
they will continue to read beyond what is assigned to them in class. For this reason alone,
providing a collaborative reading community in which to connect to the literature was a benefit.

Each of the six focus students indicated that they appreciated having the opportunity to talk about
the literature before they wrote their letters. In fact, the small group discussions seemed to be the
most beneficial for the students. Several times | observed students who were not talking very much
in their groups, but who were engaged and jotting down ideas as they heard them. Because of their
involvement and listening skills, they were able to consider many more ideas for writing than if
they had been assigned to write alone without the benefit of prior discussion. Even though quiet
students may have made fewer comments, they were exposed to all comments and could draw
upon the experiences of their peers to enhance their own writing. As one student stated, “I like
talking about what I'm going to write before I write it. I like to know what other people are going
to say. That always gives me better ideas.” Her comments offer an excellent illustration of
Vygotsky's (1978) zone of proximal development. Working alone, this student may not have been
able to generate or articulate ideas as well as she could have when allowed to work collaboratively
to talk about her writing with her peers.

The Opportunity for Peer-Editing

The opportunities for peer editing was beneficial to each of the students involved in this project.
However, the benefits of peer editing were more pronounced for the weaker writers than the
stronger writers. Because they did not want to be perceived as “dumb” or “stupid” by other peers,
the students identified as weak writers in this project became even more aware of surface-level
grammatical and spelling errors than their in-class peers identified as strong writers. According to
Tillyer & Wood (2000) this is not uncommon. Many students with weaker writing skills like the
pace of e-mail communication—fast enough to keep interest levels high, but slow enough to allow
for careful thought and editing before each correspondence is sent (Tillyer & Wood, 2000). With
increased confidence and opportunities for genuine purposive writing comes increased motivation
to write. As one student in my study stated, “I wish a// my classes were like [this one]!”

The strong writers in this study also benefited from the peer-editing process. It allowed these
students to demonstrate their talents by helping their peers, which increased everyone's confidence
{O'Donnell, 1980). Also, by being looked upon as experts, both by their in-class and distant peers,
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these writers were more motivated to be certain that their writing was clear and error-free, as well
as the writing of their peers that they were assisting. The strong writers in this project took their
role of expert seriously, as they were in the position to answer not only to their peers, but to their
Russian partners as well (Tillyer & Wood, 2000). According to Goussera, (1998) "I believe that
electronic discussions [within a collaborative atmosphere] help the students to rely on each other
more, and not depend solely on the teacher for answers and comments” (p. 7). With their in-class
peers (through peer editing) and their distant partners, (through electronic networking) students
involved in this project met one another at multiple sites of interaction, and I feel that their writing
was better because of that.

The Role of Technology

According to Tornow (1997), “When a stand alone computer becomes networked, it’s as if it
suddenly shifts from being opaque to being transparent” (p. 15). In this project, the technology
did become transparent. It was a tool that enhanced the curriculum without directing it. However,
while using e-mail allowed a timely exchange of letters to occur, and that timelines was a great
motivating factor, [ still can not be certain that the technology was the most important element in
this project. According to the students, the use of technology was at least asimportant (asa
motivational tool) as both collaborative discussion and peer editing, but not necessarily more.
However, I feel that the technology was a benefit. Because of the increased number of exchanges,
students were reading and writing more often (Citrino & Gentry, 1999). The frequency of reading
and writing, coupled with the fact that students were working collaboratively to make their own
meaning of the text—and sharing that meaning with an authentic audience—all combine to create
a project that was beneficial to all students involved.

Implications

Information and knowledge are growing at a far more rapid rate than ever before in the history of
humankind. “As Nobel laureate Herbert Simon wisely stated, the meaning of ‘knowing’ has shifted
from being able to remember and repeat information to being able to find and use it” (Bransford,
Brown & Cocking, 2000). Bransford et al. (2000) continue:

More than ever, the sheer magnitude of human knowledge renders its coverage by
education an impossibility; rather, the goal of education is better conceived as
helping students develop the intellectual tools and learning strategies needed to
acquire knowledge that allows people to think productively about history, science
and technology, social phenomena, mathematics, and the arts.

Learning how to frame and ask meaningful questions in the attempt to construct meaning about
various subject areas is the key to developing lifelong learners (Bransford et al., 2000; Christian,
1997). It is my contention that using networked computers to connect students near and far in
collaborative relationships will help to facilitate the development of lifelong learners.

Bransford et al. (2000) suggest that learning for understanding is rare in many school curricula
today, as such curricula emphasize memory instead. While facts are indeed important for thinking
and problem solving, facts alone, disjointed from their larger contexts, serve as a shaky foundation
upon which to build an education. According to researchers (Bransford et al., 2000; Rogoff, 1998),
schools and classrooms should be learner-centered, places where the knowledge, skills and attitudes
that students bring with them are acknowledged. In my study, students were allowed to display
and construct their knowledge collaboratively. The teachers did not have all of the answers, and
students were allowed to bring their own knowledge and experiences to light during the process of
communicating with their distant partners.
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Introduction

Computer-supported cooperative work (CSCW) has been a focus of research and development
since the middle 1980s (Greif, 1988; Grudin, 1991), and business and industry have wasted no
time in adopting CSCW techniques and technologies (Rein, McCue, & Slein, 1997). Educators,
however, have shown less enthusiasm. Although proprietary network-based CSCW (i.e.
commercial “groupware”) is well established, implementing it usually involves considerable expense
and technical expertise. More open (i.e., Web-based) systems are still in early stages of
development, however, and do not always provide a sufficiently mature and stable base
(Balasubramanian & Bashian, 1998). There are, however, inexpensive and widely available Web-
based tools that can be assembled into workable, if not completely integrated, systems that can
achieve many of the objectives of complex and expensive CSCW systems.

A CSCW system, by virtue of its collaborative orientation, usually involves a fusion of components
designed to address a variety of tasks including preservation and development of organizational
knowledge, document management, and computer-mediated communication, all of which are
often mediated by a database system. The complexity of systems is brought on, in large part, by the
requirement to integrate these systems into a single coherent whole.

Fortunately, higher-level integration is an area where people significantly outperform even the
most powerful computing devices. People use tools within complex social frameworks and
protocols that can help organize tools and tasks in important ways. Although sophisticated
software management systems can help, workable solutions can be achieved with less than optimal
technologies if the tasks to be supported are well-understood and effective social protocols are

established to compensate for technological deficiencies (Davenport & Prusak, 1998, p. 5; Rein,
McCue, & Slein, 1997).

In keeping with this orientation, we began by identifying a loosely organized toolset of familiar
office applications and, over a period of approximately 18 months developed an interactive Web
site to support project activities as the needs and interests of projects participants became apparent.
Specific office applications were employed to establish standard formats for project materials and
our Web-based system gradually evolved into our primary channel for both gathering and
disseminating project information, support materials, and project-related documentation.

Project Overview

Our project focuses on three major objectives, all related to technology integration in P-12 or post-
secondary classroom settings.
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1. Assist preservice teachers develop teaching styles that make effective use of technology.

2. Promote preservice teacher use of technology-enhanced learning in their own
education.

3. Establish a model for technology integration that can grow and change with
technology.

We seek to achieve these objectives with a training and internship program that places digitally
literate preservice teacher education students as technology consultants with established public
school and university educators interested in learning more about technology integration. This
consultant/client model is designed to introduce new teaching and learning technologies in a
mutually supportive collaborative environment that benefits the preservice interns, the teachers
with whom they work, and the students in the classrooms where technologies are introduced. The
project is also intended to develop a broader, more flexible model for technology integration to
ease technology transitions for individuals and institutions in a variety of settings.

Well before our first group of technology consultants began their work in the field, we had come
to the realization that our success would depend on capturing what we were learning in a well-
organized and accessible knowledge base. It was clear that, given our existing workplace practices,
documents would be a central element in our knowledge base. Proposals and planning documents
had been the foundation for our future work and had helped us establish timelines and assess
progress. We also expected to produce a variety of user guides, project reports, and research papers.
We were also well aware that managing the flood of paper generated by a large-scale project like
ours could be difficult. Distribution of printed documents would create unnecessary and
unproductive duplication, requiring participants to manage their own hard-copy document
archive, as well as inviting versioning problems that arise when multiple drafts of a document are
circulated.

One approach to solving these problems is to create a single centrally managed print document
archive, but this approach is usually expensive and relatively inflexible, as a result of the
administrative infrastructure that must be created to support intake, registration, and distribution.
We opted for an alternative "distributed” approach to document management that allows
individual project participants to submit, review, and retrieve documents through our project Web
site. The foundation of this distributed approach is a database system that helps us organize
materials, while it simultaneously solves problems related to versioning and duplication by
providing a single readily accessible but authoritative source. One advantage we had in considering
how we might manage the documents produced in our project was the fact that we had immediate
control over our Web site, since the project Information Services Coordinator was also the server
administrator. It has been our experience, however, that while this degree of control can confer
some advantages (e.g., we can rely on our operating system to manage user access), the methods we
have developed do not depend on this arrangement. Although working both sides of the traditional
IT “divide” has given us an appreciation for the role of technology administration, our decision to
emphasize low-tech tools meant we were looking for generic tools that would not require special
server access.

Our server platform is a Windows NT machine running Microsoft's Internet Information Server
4.0. One feature of this platform that has been central to our project is its support for Microsoft’s
Active Server Pages (ASP), an environment for integrating a variety of server-side scripting
languages into our Web site, and Microsoft's ActiveX Data Objects (ADO) that support our
database connections. Fortunately, however, these technologies provide relatively straightforward
methods for creating dynamic database-driven pages without sophisticated programming skills, an
important element in making our methods generalizable. Moreover, these techniques can be
implemented in a step-by-step incremental fashion that helps those involved in developing and
delivering information services acquire skills as they bring new capabilities online.
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Overview of the Web-based Systems

As illustrated in Figure 1, our Web-based
information system includes two main
components, a document management
system (DMYS) and a course delivery system
(CDS). The DMS runs on our project Web
site, while the CDS (WebCT) runs on a

university server. One disadvantage of e ¥ CoursaBelivery
assembling project-specific and university Dot MermgEment Byt DWE) Dystem 00
resources as we have done is that it requires

Flpare 1. WWenhated sysem b aggon sl se, mdiasnen

participants to manage multiple user
accounts (for access to different components), but participants have not reported problems
managing accounts. Moreover, although these systems are distinct, we have found that
information is easily shared since both components are Web-based resources on our local
university network. While this arrangement limits our control somewhat, it also means we
do not need to manage the CDS, a complex software system. All things considered, we
believe our distributed approach has important benefits for both the sustainability and
generalizability of our model.

Figure 1 provides an overview of our Web-based systems. Rectangular regions represent
users, oval regions represent information, tools, and documents, and arrows represent the
flow of information. Some groups are exclusively “consumers” of information, while others
also contribute information to the system. Both the Web Development Team and the PT3
Administrative Team, for example, are linked to the DMS with double-headed arrows
indicating they receive and contribute to this resource. Likewise, both Consultants and the
PT3 Administrative Team are linked to the CDS, indicating that these groups participate
as both consumers and contributors. In effect, these double-headed arrows represent the
interactive elements in our system, places where participants contribute as well as consume
information.

The DMS includes five main types of documents. The oval at the top represents
documents created and contributed by the PT3 Administrative Team, the group of that
leads the praject. This part of the system supports operations that are “internal” to the
administrative team. Most documents created by this group start out as restricted-access
“working” materials, available only to other members of the administrative group. Some of
these documents are, however, eventually moved out into the public area. The lowest
central oval in the DMS represents a part of the system set aside to support development
of support materials. Since members of the Web Development Team have primary
responsibility for authoring these materials, this group has authoring privileges and is
linked to the system with a bi-directional arrow. As with the administrative materials,
support documents are initially held in a restricted-access region but usually move quickly
into the public-access region. The final elements in the DMS are private, password
protected discussion/bulletin board areas intended to promote and support private
interaction within the client and consultant groups. As indicated by the arrows, only
members of these groups have access to their respective discussion boards.

As indicated on the right side of Figure 1, the course delivery system (CDS) involves two
participant groups, consultants and the administrative team. As a part of their project
participation, consultants register for a 4-credit consulting course that helps them establish
effective working relationships with clients (i.e., participating teachers.) Since our online
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courseware includes a variety of
interactive features, both consultants
and members of the administrative
team who co-teach the course are
linked with bi-directional arrows.

Data Collection and Analysis

Analysis of Web server logs revealed more
than 34,000 Web site hits from more than
1000 different IP addresses over the 12-
month period from March, 2000-March,
2001. There were clearly evident patterns
in Web site hits, related to the university
schedule. Overall hits in the spring of 2000
were low since the Web site came online in
March and only 7 technology consultants
were involved. There was, however, a
dramatic increase in activity at the start of
both the fall and winter terms in the 2000-
2001 academic year with activity tapering
off toward the end of these semesters.

Hits to administrative pages did not adhere
to the more general pattern with larger
numbers of hits in the spring of 2000 and
no spike in activity at the start of the
winter 2001 term as administrative pages
were undergoing redesign at this time and
were often unavailable. Hits to pages
specifically targeting consultants also rose
in a predictable fashion during academic
terms but did not vary significantly across
the months of the fall term of 2000. In the
Winter of 2001, however, there was a
dramatic rise in consultant hits as a new
consultant “Job Board” system came online
that allowed consultants and project
personnel to track work activity.

Participant Perspectives: Project
Director

As project director, my role is leading,
coordinating, and making sure that all of
the individuals involved have what they
need. In order to do this effectively, I need
relevant information about all aspects of
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the project and continuous two-way communication. Because my responsibilities also include
teaching our student consultants, I am also in continuous communication with the students. I
consider on-demand access to information resources and computer mediated communication
essential ingredients in the success of our project. Our Web-based systems make my job much

easier.
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While our Web resources certainly facilitate the work of the PT3 administrative team, I am most
fascinated by observing the use of resources by our student consultants. There is no question that
they are personally experiencing the possibilities technology offers in support of learning. Our
students have come to consider themselves a community of learners. They build on each other’s
knowledge through discussion boards and classroom interaction. They often answer each other’s
questions and provide one another support when challenges arise. They use the technologies at
their disposal as just-in-time tools instead of just-in-case last resorts. Perhaps most important of all,
they are not learning about technology integration in the abstract, they are actively applying
technologies to meet personal learning needs in a way that will transform both their view of the
tools and their ideas about teaching and learning. Although it is still too soon to know for sure
how their experiences in the project will influence their future professional practices, what we see
suggests they will be less likely to limit their future students to a “book learning” model.

Although we are pleased with the tools we have developed, what we have learned about how to
more effectively support student learning leads us to conclude that we must continue to expand
and develop the communication and information resources we deliver online. Administratively, we
have created models that help us manage programs and create, store, and retrieve knowledge more
efficiently and effectively. Further, I think we will find that many of our administrative Web
resources will evolve into classroom learning support tools—teachers morphing into learning team
managers—that’s an interesting thought to ponder!

Participant Perspectives: Web Development Team

The primary focus of the Web team is to create support materials for use by consultants and
clients. We began by identifying common technology tasks (e.g. how to create a Web page using
Netscape Composer) and then created (or linked to) support documentation. For the most part we
worked independently. An online “job board” (part of our WebAdmin site—see Figure 1) allowed
us to choose a task, keep work records and, ultimately, upload the final version of our completed
support material into our “PT3 Problem Solver Database.”

In addition to regular Web team meetings, one team member attends meetings with consultants.
This provides us an important user perspective on our support system, helping us learn how
documents are being used, which documents are the most useful and what, if any, problems are
encountered. We are also testing documentation in face-to-face consultant workshops in an on-
campus computer lab. Hard copies of documentation are distributed to each consultant at the
workshop. Consultants use the documentation as a primary learning resource to acquire new
technology skills while Web team members observe their use of the documents. Consultants have
an opportunity to raise questions both on a one-to-one basis as they work at a computer or in a
group debriefing session immediately following hands-on learning. We have been very pleased with
the quality of the feedback consultants have provided us, particularly in our workshop sessions.

Participant Perspectives: Student Consultants (based on interviews)

Overall, student consultants seem very pleased with the resources they are provided. Our
discussion boards systems seem to have had the greatest influence in reshaping the way these
students think about their learning. The students have begun using phrases such as “community of
learners” in describing their experiences. Although one of our two discussion boards is private (the
one in the DMS), we know from server stats that they are using this resource. Moreover, based on
their comments in interviews, they appear to be differentiating their use according to their
perceived role. Discussions that focus on consultants’ roles as students appear more commonly on
the CDS discussion board, while those that deal with field—based issues related to their roles as
consultants appear more likely to crop up on the DMS discussion board.
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When asked about whether they felt their PT3 experiences were likely to change their classroom
teaching practices, consultants expressed strong opinions that their use of technology will be
dramatically different that what it would have been, had they not participated. Consultants
indicated they felt they had crossed both a “confidence threshold” and a “competence threshold”,
in addition to developing practical skills and ideas about integrating technology in classroom
settings. It appears that fundamental mental shifts have taken place in the awareness of PT3
consultants concerning teaching, learning, and technology.

Summary and Conclusions

As a result of our Web-based management tools, project participants can interact and share their
work with one another through the project Web site. Working groups usually have short weekly
face to face meeting to talk over issues but our document management system has helped us
automate processes that can be time consuming and error prone. Web Development Team
members can select “jobs”, track and annotate their work, record hours, and ultimately submit the
work they complete (primarily support documentation) directly into the DMS, where it can be
accessed by other project participants. A job completed and uploaded becomes immediately
available to everyone else, something that seems to reinforce the important idea that the team is
developing materials for users, not for their team leader. Our administrative systems have
promoted the same sense of immediacy and audience in our project management materials and in
the future we expect to initiate a similar consultant management system to help track and support
our consultants who are working in the field.

-
We believe that our success thus far is due in large part to three factors. One factor is our decision
to build our knowledge systems around Web technologies. A second factor is our decision to avoid
high-tech proprietary systems (i.e. “groupware”) in favor of a loose collection of relatively “low
tech” tools (e.g., Microsoft Office, email, bulletin boards, and Web-enabled Access databases). And
the third (related to the second) is to build on, rather than replace, our existing workplace practices
and protocols. We also believe the model we have developed will generalize effectively. It requires
only modest tools, modest levels of expertise, and modest changes in the working practices of
participants. Once created, the technological and cognitive infrastructures that support the system
are easily maintained and can continue to develop incrementally.
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Abstract

The purpose of this research project was to determine if online learning could be adapted to
individual learning styles and if that made a difference in the standardized testing scores of Internet
students. We then compared those scores to those of traditional students. It has clearly been shown
that online learning is adaptive, whereas traditional classrooms are not always adaptable. Our goal
was to establish whether online learning and adaptive learning styles made a difference in test
scores, and if so, could that knowledge be utilized in the traditional classroom? The answer was yes
to both questions.

Current Learning Theories

There is a wealth of information, both on the shelves of libraries on the Internet, which addresses
the different learning theories that have been suggested over the past 3 or 4 decades. Those most
often quoted are Kolb and Gardner.

While most theorists disagree, or come from a different approach, about learning styles, it is
generally accepted that there are basically four stages of learning. They are:

1. Exposure Stage—the first time a concept (such as long division) is new to us.

2. Guided Learning Stage—when we still can't do the problems without help. This is
where most people get stuck.

3. Independent Stage- With review, guidance and hard work we reach stage 3.

4. Mastery Stage- Comes with more practice, final goal of education
Regardless of how a student learns, the stages remain the same. [t is up to the instructor and the
curriculum content developer to assist the student in getting past the guided learning stage to

become an independent learner, thus building on newly gained learning concepts or skills.

[t has also been shown through repeated studies that students learn in different ways, or through a
combination of different ways, thus supporting Smith and Kolb's learning cycle concept.

Students learn:
e 10% of what they read

e 20% of what they hear
o 30% of what they see
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¢ 50% of what the see & hear
e 70% of what they say
e 90% of what they say and do

How Students Learn
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Method

Based on what we have learned, we conclude that students need:

A variety of teaching strategies

A variety of learning paths

Activities which they can read, visualize, hear, say and do
Instructional guidance leading to independence

Ability to work on their own with appropriate assessment methods
Appropriate tools and technology for independent and guided study

Review of Learning Styles

As we have already discussed there is a wealth of information about different learning styles and

theories. While many of these theories are methodologies instead of styles it is difficult to relate

one to the other, at times. Therefore, we have presented a chart, which shows the relationships a
little more clearly, thus appealing to the visual learner!
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Instruction Testing Asslgnments Reference Communication
Visua use ofa video identficaion on | mind mapping of [reference maps, |use of dedronicwhite
clp, dagram, maps, concepts diagrams, board, electronic
image or map diagrams, (webbing) pictures, conferendng, chat
required diagranmming, artcles
drawings or construction of
sketches,read |PowerPaint
and response Presentations,
readings
Audtory lecture, audio sound projects with video or audio phone, audio
clips identficaton or  |audio clps foma conferendng
verbally components, media colledtion
administered intenviews,
test seminars, gving
of reports and
speeches,
power point W/
audio
component
Tactile advance performance of [sef assessment (vitud fiddtrps [synchronous
organizer, in a task, multpie  |quizzes, nodel conferendng, group
class exerdses, |choice wtorial buiding, work
asking for reportspapers, |presentatons,
volunteer portbiio of demos
participation in project work
class demos or
simulations
Active class projects, reports [modei buikding vitua fidd trps  |meetings
partcipation
Passive classtime for problem solving, |problemsets, observaton, webcast
reflecton or essays journaing reading
crifical thinking
Sequentia outines, lsts, creation or creation of reference smal discussion
examples reenactment of  |steps, materits of a groups
steps, prooesses procedurai
processes nature,
scholarly
journals
Glohal discussion of essay journaing, broad based large discussion
concepts, questions, discussion, reference groups
paradigms, portblios relaionship materials, news
theories construction, paper articles,
mapping magazines and
books
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Sensory images, tests that ask creations of vitua fidd trps  |any conferencing tool
sounds, video, |[for detaik, te¢s |demos, images,
demos, with case studies
sirmulatons acoompanying
images, audio
Intuitive case studies, essays that ask |problemsolving, [readingsfrom any type of group work
hypothesis, for outcome resadution various view
setting and projections development points, compare
predition and contrast
assignments
Inductive facts, fomuhs, |problem sets, problemsets, sample any type of group work
demos and objective menorization, problems,
observations, answers, terminologies reference
presentation of |muttiple choice sheets for
background formulas
information
Deductive applcations, problem solving |[model buiding, [case studies group projects or
link of he applcations, simulatons conferendng
familarto the scenarios,
unfamiiar, essays
exampks,
advanoce
organizers

Another part of employing learning strategies and theories is to incorporate Bloom's Taxonomy. Following
the 1948 Convention of the American Psychological Association, Benjamin Bloom took the lead in
formulating a classification of "the goals of the educational process”. Three "domains” of educational
activities were identified. The first of these, named the Cognitive Domain, involves knowledge and the
development of intellectual attitudes and skills. The other domains are the Affective Domain and the
Psychomotor Domain, which we are not concerned with.

Bloom and his co-workers eventually established a hierarchy of educational objectives, which is generally
referred to as Bloom's Taxonomy. This taxonomy attempts to divide cognitive objectives into subdivisions
ranging from the simplest behavior to the most complex. [t is important to realize that the divisions outlined
are not absolutes and that other systems or hierarchies have been devised. However, Bloom's taxonomy is the
easiest to understand and is widely applied.

When writing curriculum for the online classroom, or even teaching in a traditional environment, it is as
important as knowing how a teacher teaches, as well as how a student learns. Only by balancing the two of

them can educational goals be realized.

There are several good examples of learning style inventories on the Internet that focus on a variety of
learning styles. They are:

1. http//www.unewil.edu/sasp/online_tutor/learnst.html (Tactile/Kinesthetic, Visual,
Auditory)

2. http://www.edu.psc-cfp.ge.ca/tde/continu/english/invento.htm (Enthusiastic, imaginative,
practical or logical)

3. http://diogenes.baylor.edu/Library/LIRT/inventory.html (Visual, Auditory, Tactile)
4.  http://alaike.lcc.hawaii.edu/Ire/Istest.html (Visual, Auditory, Kinesthetic)

5. http://www.active-learning-site.com/inventory1.html Vart Inventory (Visual, Aural, Read,
Kinesthetic)
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6. http://www.mxctc.commnet.edu/cle/survey.htm (Visual, Auditory, Kinesthetic/Tactile

Accepted Online Curriculum Design

Course Format

Until recently online education has been a hodge-podge of techniques in presenting curriculum content and
creating an interactive environment. Most of this has been because instructors are attempted to use
traditional methods of teaching in the classroom to teach on the Internet. The web based educational
environment does well in presenting material in a visual manner. However, as we know, not all learners are
visual learners. In order to apply Kolb's learning cycle concept, different methodologies need to be integrated
into the learning environment.

Current online curriculum design includes:

Syllabus

Course Outline

Readings or Lectures

Classroom or Threaded Discussion

Quizzes/Tests/Assessments

Feedback and Interaction between student and instructor/facilitator through email

While these elements typically represent a traditional classroom and should certainly be included, courses
also need to develop learning activities which address different learning styles and to incorporate teaching
and learning strategies into ‘each’ element so that all learning styles are addressed.

Most of the online curriculum today is presented by universities and colleges who are moving into the online
environment. Few K-12 schools, although making use of the many resources on the Internet, actually deliver
full-content lessons or courses—via the Internet—to distance learning students.

Because traditional online learning is geared towards the adult learner, it can be assumed that students are
aiming for a specific goal (a degree, certificate or grade) and thus adapt their own learning styles to the

material delivered. Focus on different learning styles is largely ignored in an attempt to address the largest
number of students in order to get a generally acceptable results (a degree, certificate or acceptable grade).

The goal of K-12 education, on the other hand, should be not only to teach basic concepts and material, but
also to teach students to maximize their learning style, improve upon other learning styles and develop into a
life-long learner who can make the best use of material presented at a later stage in life. In order to do this,
K-12 educators have tried for years to incorporate teaching strategies and learning styles in coursework and
activities through the use of manipulatives, handouts, visualization aids, videos, films, field trips, etc. When
reaching the post-secondary level, many of these teaching concepts go by the wayside in order to
accommodate delivering large amount of contents to large amounts of students.

The goal becomes: taking traditional learning style teaching methods employed in the traditional K-12

classroom and applying it to online learning which can then be individualized, not only for the K-12
student, but for adult learners as well.

Four Elements of Online Learning

There are basically four elements of online learning. They are:
1. Instructor/teacher

2. Student
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3. Curriculum
4. Infrastructure or Technology

As mentioned before it is important to know not only how the teacher is used to teaching (so that teaching
strategies can be employed and methodologies adapted), student learning styles identified so that they may
be addressed, and curriculum formatted in an appropriate delivery style to address all learning and teaching
styles, but the infrastructure or technology must support the delivery of the content.

Characteristics of Technology
Technology, typically, is able to do the following:

1. control the mode of delivery and presentation rate.

2. control the order of presentation, pace of instruction and selection of learning
activities.

3. monitor learning performance, store responses, and conduct assessments.

4. provide simulations that supply learning experiences in a variety of low-cost and risk-
free topics.

5. formulate collaborative learning groups by linking the learner to the instructor and to
other students for technical and curricular support.

6. allow access to learning resources and assessment materials via the Internet.

There are currently 10 standard functions of technology in distance education. This is not to say that this is
the way that technology ‘should’ be used, only that this is the way is which it is ‘traditionally’ employed.
Technology is traditionally employed as:

1. the notice board.

2. the public tutorial.

3. the individual project.

4. free flow discussion.

5. the structured seminar.

6. peer counseling.

7. acollective database.

8. group products or projects.
9. community decision-making.
10. inter-community network.

While these functions allow all the elements of the course content to be delivered (syllabus through
assessment), the method of delivery and amount of interactivity determines how much of the content and
delivery is actually learned and comprehended. Without applying learning styles to the methods in which
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these technology functions are carried out, technology is not being used to its fullest extend and learners are
not receiving the full benefit of online education.

Strengths and Weaknesses of Online Learning

Due to the way in which traditional content has been applied and delivered via the Internet, certain
advantages and disadvantages of online learning have become apparent. Advantages include:

Learning can take place anywhere

Learning can take place anytime and at any pace.

There is a synergy between the learner, instructor and environment.

High quality dialogue can be maintained because it is not restricted by a traditional

classroom or time models.

e The environment can be student centered, in that instructors can focus on an
individuals learning styles and issues with greater ease.
There is great access to a larger variety of quality resources.
There is a level playing field for all learners, regardless of visual or physical handicap,
location or learning schedule.

e Teachers can use creative teaching methods in delivering material.

® O o °

The disadvantages include:

¢ Equity and accessibility to technology in that not all students can afford top-of-the-line
computers with multi-media accessibility.

o Computer literacy—students have different degrees of familiarity with the computer,
Internet and software programs. This can adversely impact their ability to participate to
the fullest.

¢ Limitations of technology—there are some things a computer simply cannot do such as
real-life simulations, chemical laboratory experiments, and medical dissections.
Visualizations are useful, but not as good as actually ‘being there.’

e Lack of essential online qualities—without the necessary direction, teaching strategies
and integration of student learning strategies, learning styles cannot be fully utilized and
learning is limited.

o Levels of synergy—face-to-face or voice-to-voice contact is still useful to establish
synergy, trust and mentor effectiveness.

¢ Some courses (activity, hands-on subjects) can't be taught online—some topics such as
music, physical fitness and art are very difficult to teach online.

Learning Activities Which Different Learners Respond Well and Poorly To:

In order to fully take advantage of online learning, an instructor needs to understand what types of activities
learners respond to so that they can apply the same techniques in their course delivery. Some of these which
they respond well to and poorly are:

Respond well:

e Activists—respond well to new problems, being thrown in at the deep end, and team
work.

o Theorists—interesting concepts, structured situations, and opportunities to question and
probe.

o Pragmatists—relevance to real problems, immediate chance to try things out, and
experts they can emulate.

© Keflectors—thinking things through, painstaking research, detached observation
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Respond poorly to:

Activists respond poorly to passive learning, solitary work, theory, and precise
instructions. They would rather take an active part in learning.

Theorists—the lack of apparent context or purpose, ambiguity and uncertainty, doubts
about validity creates a lack of basis for learning.

Pragmatists—Abstract theory, lack of practice or clear guidelines, no obvious benefit
from learning do not allow pragmatists to apply learning to real-life situations.
Reflectors —Being forced into the limelight, acting without planning, time pressures
creates a tense learning environment.

Adapting Curriculum to Learning Styles

Different Approaches to Distance Learning (Online Education)

Up to recently, there have been two basic approaches to online learning. They are:

1.

taking structured, pre-programmed learning materials and creating a “black box”
approach where the black box is substitute for the teacher and ‘teaches’ the student.

using the computer's communications functions and creating a “networks” approach
which views the computer as a channel of communication between learners and
teachers. Teachers teach students and the computers facilitate communications
between teachers and students.

While both of these methods may be useful in different circumstances, unless they integrate different
approaches to address -different learning styles and create a learning cycle, they are still basically ineffective.

Constructivist Learning Environment

Lately, the most widely talked about theory has been the Constructivist theory that advocates that the
learning process should:

1.

provide experience with the knowledge construction process (provide students with the
knowledge construction process).

provide experience in and appreciation for multiple perspectives (multiple ways to
think about and solve problems).

embed learning in realistic and relevant context (maintain the authentic context of the
learning task).

encourage ownership and voice in the learning process (student center learning).
embed learning in social experience.
encourage the use of multiple modes of representation (Use multiple of presentation).

encourage self-awareness of the knowledge construction process. (Encourage
metacognitive and activities)
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Applying the Constructivist Model to the Online Classroom

While the constructivist theory might be an excellent way of looking the needs of the learning process, it
does ‘not’ imply a way to translate those goals into the classroom, and especially into the virtual classroom.
That is what we will attempt to do, as well as integrate Kolb’s Experiential Learning Model to the online

classroom.

The Constructivist Model has four basic principles:

1.

Learning is an active and engaged process. Learners should be actively involved in
activities that are authentic to the environment in which they would be used.

Learning is a process of constructing knowledge.

Learners function at a metacognitive level, focusing on thinking skills rather than
working on the “right answer.” Students should generate their own strategies for
defining problems and working out solutions. Students gain wisdom through
reflection.

Learning involves “social negotiation.” Students should be able to challenge their
thoughts, beliefs, perceptions and existing knowledge by collaboration with others and
assisting their cognitive development process.

There are also some basic assumptions of design in the constructivist model, although theorists have not told
us how to apply these to the classroom. They are:

1.
2.

All knowledge is constructed and all learning is a process of construction.
Many worldviews can be constructed; hence there will be multiple perceptions.

Knowledge is context dependent, so learning should occur in contexts to which it is
relevant.

Learning is mediated (and delivered) by tools and signs.
Learning is an inherently social-dialogical activity.
Learners are distributed, multi-dimensional participants in a socio-cultural process.

Knowing ‘how’ we know is the ultimate human accomplishment.

The first step to applying the constructivist model to the online classroom is to construct the environment.
You can do this by:

1.

2.

Take basic information derived from a learning needs assessment and convert it into:

learning outcomes.

information included in the materials.

how material is structured.

what the target audience understands about the material.
how the material might be structured for the target audience.

Review the basic description and link the elements to an appropriate instruction or
presentation strategy. I:

¢ Identify metaphors.
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¢ The outcome would be a formal description such as a design brief to enable the
reader to understand the underlying knowledge structures and the way it is proposed
to link them conceptually and intuitively.

3. Review material again with the goal of linking the design ideas into a potential
interaction structure.

o Create an interactive mock-up of interactive materials using an authoring tool.

Applying Kolb’s Experiential Learning Model to the online classroom:

1. Four processes must be present for learning to occur:

Concrete experience—laboratories, field work, observations, trigger films,
Reflective observation—Ilogs, journals, brainstorming.

Abstract conceptualization—lecture, papers analogies.

Active experimentation—simulations, case study, homework.

2. Learning is more than just environment:

o It includes active participation in the learning process and “perception of the learning
event through concrete experience (sensing and feeling) or abstract conceptualization
(thinking and analyzing).

There are also some things that you need to consider in instructional planning:
1. The Learner as a User

o Consider Learning Styles
o The range and extent of user interaction

2. Design Constraints
¢ Information and Visual Design
¢ Access—Navigation
o Interactivity and Control

e Motivation

3. Audience analysis—Use appropriate cognitive style instruments to measure and
identify the student’s cognitive styles

¢ Kolb's inventory—too laden with jargon and hard to answer
o Myers-Briggs focus on personality rather learning style diminished effectiveness
e Soloman's 28 questions were easy to answer

4. Terminal objectives

¢ Should focus on students’ preferred cognitive styles as well as the nonpreferred
cognitive styles.

5. Instructional preparation

¢ Instructor should match cognitive styles and instructional contents, methods and
styles.
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Things to consider in the construction of the learning environment:

6. Online contact

¢ Construct a supportive environment and provide timely online contact and assistance
to all students
¢ Online peer contact
¢ Online contact between teacher and students

7. Diversified Learning Styles

¢ Theory based learning to ‘assimilators’

¢ Application-based learning to ‘accommodators’

¢ Individualized learning to ‘field independent’ students
o Cooperative learning to ‘field dependent’ students.

Things to consider in selection of teaching methods:

8. Match the instructional material with cognitive styles

e Match the type of content with verbal-visual styles
o Verbal versions of pictorial and diagrammatic material to verbalizers
e Verbal material to convert to pictorial form and supplied with concrete analogies
of abstract ideas to the visualizers

9. Matching the teaching styles with cognitive styles

¢ Match the instructional strategy with field dependence-independence style—both
cooperative and individualized learning

e Match the layout of materials with holist-analytic styles—provide holist view and
diagrammatic materials such as tables and tree diagrams

e Match the conceptual structure with holist-analytic style—identify the parts and
structure of the material provide a picture of the whole thing

® Match the choice of presentation mode with sensory preference—written material to
verbalizers, pictorial presentation to visualizers and include multiple modes of
presentation such as visual, verbal and auditory imagery.

¢ Match social preferences with verbal-imagery style—provide lively, outgoing and
stimulating presentations to verbalizers and less bothered tasks about a dynamic
presentation to imagers.

¢ Match teaching aids with hemispheric preference—a combination of various
instructional design, teaching techniques, and modes of presentation, such as
computer based multimedia presentation, drawings, transparencies, videotapes,
lectures and discussions.

When Considering Evaluation Administration:

1. Assessment—should cover the entire course or lesson

o Contents of the Assessment
Knowledge
Comprehension
Application

Analysis

Synthesis

Evaluation
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2.

Different Assessment Tools

o Regular assignments

¢ Individual or group projects

¢ Online or in-class quizzes

¢ Take-home exams

Content of the Assessment Tools

¢ Fill in the blank

¢ Multiple-choice questions

¢ Identification of terms

o Variety of short answer and essay questions

¢ Writing assignments

In Addition

e Teachers should provide appropriate hints or
¢ Diagrams, tables, and verbal description for different assessment instruments

Feedback

¢ Timely feedback
¢ Primarily positive and encouraging

The “Ideal” Online Course

In conclusion, if an institution or instructor has incorporated adaptive teaching methodologies and made the
best use of the curriculum and technology, an “ideal” online course would include the following:

L.

Full Content Courses—It should cover the same content that a traditional course
would include and should either be text-based, or cover the same content as nationally
accepted textbooks such as Prentice Hall, Holt Rinehart and Winston.

Student Learning Objectives which use Bloom's Taxonomy- Each lesson plan should
include student learning objectives which cover the goals and objectives of that
particular lesson. They should include Bloom's Taxonomy words at all 6 levels in order
to encourage and build upon the learning cycle. They should also include objectives
which focus on all the different learning styles; visual, auditory and kinesthetic/tactile.

Teacher Strategies which address all learning styles— Teacher strategies should be
included with each lesson so that teachers have the opportunity and ability to adapt
their teaching styles to individual learners without having to resort to continuous re-
education.

Activities that adapt to different learning styless Web based interactive activities
should be included which address a variety of learning styles. These activities should
enhance the lesson content and offer opportunity to further exploration in the content
area.

Assessments that cover full content—Assessments that can be computer graded if
possible (short answer and essay are rarely graded unless parsing is included in the
technology infrastructure) should be included to cover the entire scope of the lesson.
They should also be in a variety of forms (identify and define, true/false, multiple
choice, multiple answer, short answer, essay) so that individual learning styles are
challenged and so that students are encouraged to build a ‘learning cycle.” They should
also employ all 6 levels of Bloom's taxonomy so that student’s are challenged to think
on different levels.
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7. Accreditation by a local or state agency- Online courses should be offered by an
accredited institution that has undergone a peer review process.

8. Curriculum that can adapt to other state curriculum guidelines- Course curriculum
should be adaptable so that it can include additional learning objectives or activities in
order to adapt to differing state curriculum guidelines, if necessary.

9.  Use of technology to its fullest—Courses should use technology to its fullest for both
asynchronous and synchronous learning, email, and multi-media presentations.

10. Be available online 24/7- Course content should be available at all times online for
student review and access. Students and instructors should also have access to
curriculum and technical support, within reason.
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Addendum Research Statistics

(Al statistics are the result of a 3-year study done by E-School! International of lowa City, lowa involving a
total of 158 students in a 9-12" grade, accredited online curriculum. This was done in conjunction with the
Belin & Blank Center for Gifted Education, at the University of lowa and Intelligent Education, Inc. of
Atlanta, Georgia. Standardized test results are taken from the Center for Education Statistics, online

database.)
Typical distribution of SAT scores
for incoming freshman classes

700-800 6 2

600-699 29 34

500-599 47 40

400-499 18 24

300-399 0 0

200-299 0 0

Distribution of ACT Scores
30-36 7 10 12
24-29 48 44 41
28-23 44 40 39
12-17 1 6 8
6-11 0 0 0
0-10 0 0 0
SAT-Verbal
1986-87 1996-97 1997-98

All students 507 505 505
Online Students 538
Homeschoolers 810 512 515 -
White 524 526 526
Black 428 434 434
Hispanic or Latino 464 466 461
Mexican American 457 451 453
Puerto Rican 436 454 452
Asian American 479 496 498
American Indian 471 478 480
Other 480 512 511
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SAT-Mathematical

1986-87 1996-97 1997-98
All students 501 511 512
Onlinie'Students ~ S S S v 8 538"
Hoiheséhoglers ~ ' * 532 * % v ¢ g " ¢ 335

White 514 526 528

Black 411 423 426

Hispanic or Latino 462 468 466

Mexican American 455 458 460

Puerto Rican 432 447 447

Asian American 541 560 562

American Indian 463 475 483

Other 482 514 514

Average mathematics and science achievement
scores of high school seniors
Mathematics Science
Overall Male Female Overall Male Female

International average 500 518 485 500 521 482
Online Students " s % b+ 565 588 i« 5454 4 p» <560 % ¥ 562 558 ¢
Homeschoulers : * 560 590 ¢ 540¢ | “855 579~ 530
Netherlands 560 585 533 558 582 532
Sweden 562 573 531 559 585 534
Denmark 547 575 523 509 532 490
Switzerland 540 555 522 523 540 500
Iceland 534 558 514 549 572 531
Norway 528 555 501 544 574 513
France 523 544 506 487 508 468
Australia 522 540 510 527 547 413
New Zealand 522 536 507 529 543 515
Canada 519 537 504 532 550 518
Austria 518 545 503 520 554 501
Slovenia 512 535 490 517 541 494
Germany 495 509 480 497 518 478
Hungary 483 485 481 471 484 455
Italy 476 490 464 475 495 458
Russian Federation 471 488 460 481 510 463
Lithuania 469 485 461 461 481 450
Czech Republic 466 488 443 487 512 450
United States 461 466 456 480 492 469
Cyprus 446 454 439 448 459 439
South Africa 356 365 348 349 367 333
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Abstract

This paper reports on one dimension of a longitudinal study that researched the impact on student
creativity of a unique intervention program for elementary students. The intervention was based
on the National Profile and Statement (Curriculum Corporation, 1994a, 1994b) for the
curriculum area of Technology. The intervention program comprised project-based, collaborative
and thematically-integrated curriculum units of work that incorporated all eight Australian Key

Learning Areas (KLAs).

A pre-test/post-test control group design investigation (Campbell & Stanley, 1963) was
undertaken with 520 students from seven schools and 24 class groups that were randomly divided
into three treatment groups. One group (10 classes) formed the control group. Another seven
classes received the year-long intervention program, while the remaining seven classes received the
intervention, but with the added seamless integration of information and communication
technologies (ICTs). The effect of the intervention on the personal dimension of student creativity
was assessed using the Creativity Checklist, an instrument that was developed during the study. The
results suggest that the purposeful integration of computer technology with the intervention
program positively affects the personal creativity characteristics of students.

Introduction

The curriculum area of Technology is one of eight Australian nationally agreed Key Learning Areas
(KLAs), and is primarily concerned with challenging students to design, make and appraise products
and or processes to meet a need and in response to a novel problem. The Curriculum Corporation
(1994a) defines Technology as “the purposeful application of knowledge, experience and resources
to create products and processes that meet human needs” (p. 3). Technology could therefore be
perceived to be an intellectually creative problem-solving process that is applied in a range of
culturally valued domains. Thus, curriculum programs dealing with Technology should be linked
to the accumulated psychological research on intelligence and intellectual development, and the
closely related research dealing with creativity and problem solving, in order to provide the
programs with a sound theoretical basis.

Intelligence, as used in this study, is defined as a unique set of abilities or proclivities, the possession
of which affords the individual the ability to solve problems, or to create novel products, valuable
in the specific cultural setting in which they are created. Intelligence is thus viewed as a pluralistic
cognitive construct (Biggs & Moore, 1993; Gardner, 1983). Further, an individual’s creative
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processes and products could be perceived as the mirror through which to view the upper limits of
intellectual ability in specific domains.

Creativity, giftedness, prodigiousness, expertise and even genius are terms that are repeatedly and
often inconsistently used throughout the literature pertaining to intelligence and intellectual
development. Gardner (1993a) proposes a general framework and definitions for these terms in
what he calls the "giftedness matrix" (p. 50). Creative is a term Gardner states, that is generally
reserved for those individuals who fashion products that are initially seen to be novel within a
domain, but which are ultimately recognized as acceptable and even valued within a specific
culture.

Early research by Getzels and Jackson (1962) and Wallach and Kogan (1965) contrasted highly
intelligent versus highly creative students, and found that while the two traits are not the same,
there is good evidence that creativity and intelligence are related. More recent research by Davis
and Rimm (1998) found that a base level of intelligence is essential for creative productivity, but
above a threshold (about [Q=120), there is virtually no relationship between measured intelligence
and creativity. This result is supported in the literature by numerous other researchers, among
them MacKinnon (1978), and Walberg and Herbig (1991). Walberg and Herbig noted that the
brightest students are not necessarily the best at creativity, and that higher levels of intelligence are
less important to creativity than are other psychological traits. Thus, general intelligence as
measured by IQ tests, does not necessarily dictate who will and who will not be creative. Further,
true creativity, of the sort which has been defined here, and which is generally most culturally
valued, namely the ability to solve novel problems or fashion unique products in a specific domain,
could not be measured accurately with traditional pen-and-paper intelligence tests.

The Intervention

The Technology KLA curriculum documents refer to the use of an interactive problem-solving
process to create complex products in response to open-ended instructions (Curriculum
Corporation, 1994a, 1994b}. An intervention program, comprising four school-term length
project-based, thematically integrated units of work, was developed based on these documents. The
intervention was designed as a unique method of implementing the national curriculum in
elementary classrooms. The four units of the intervention were entitled: Toys-by-Us, Medieval
Europe, Settlement and Colonisation and, Multiculturalism in Australia.

Each unit was a fully integrated curriculum unit of work that utilised the skills, processes and
understandings specific to the Technology learning area in order to enhance outcomes for students
across all curriculum areas. For example, the Toys-by-Us unit challenged students to design and
make a new toy that a particular age group would like, as well as design and make the packaging
for the toy, and create an advertising campaign to help market the toy, including an appropriate
advertising poster, magazine advertisement, television or radio jingle (See handouts).

Thus, each of the four units challenged students to use the complex and highly personal processes
of analysis, synthesis and reflection, in their efforts to create a domain-specific product. It is
proposed, that through involvement in such Technology units, students will develop their creative
problem-solving skills and processes, which will then be transferable to all curriculum areas (Gagné

& Smith, cited in Brown, 1987; Kuhn, 1986; Nickerson, 1989).

A similar creative problem-solving process was followed in all four units. In addition to the basic
cyclical Technology problem-solving process comprising the four stages of investigating, designing,
making and evaluating (IDME), each unit also contained teachers notes and curriculum links to
the other seven key learning areas. Each project ran for approximately 6-8 weeks. Teachers
attended two, two-hour professional development sessions at the start and half way through each
term or unit, in order to reflect, plan and share their experiences and expertise.
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The design task for each unit required the students to work as a member of a four-person
production team. Each production team was assembled based on Gardner's (1983) theory of
multiple intelligences. Each team contained at least one student who was strong in each of the
seven primary intelligences outlined by Gardner. Thus, within each team, there was at Jeast one
person who was able to perform any task that the project required. Therefore each team was well
placed to be able to fulfil successfully all parts of the complex, multi-faceted design task.

The Intervention Plus Computers

It would seem plausible to assert from the accumulated literature pertaining to computers in
education that student learning outcomes should be enhanced by the curriculum integration of
computer technologies. According to Hamza and Alhalabi (1999) a teacher’s primary role is to
educate students to think, to learn and to make creative connections that they previously might
not have made. They believe that computers can assist students to creatively bridge prior and new
knowledge by (1) facilitating the establishment and maintenance of communities of learners; (2)
providing a safe environment in which creative behaviour and risk taking is valued; (3) providing
students with divergent imagery, including mindmapping tools; (4) providing students with
cognitive tools with which to learn critically and creatively; and (5) providing students with
multiple means of organising, representing and presenting information. Jonassen (1996), and
Jonassen, Carr and Yueh (1998) also believe that the computer’s divergent imagery and
mindmapping tools can be productively used in classrooms to enhance critical thinking and
creativity. They emphasise the use of computing tools for semantic organization, dynamic
modelling, information interpretation and knowledge construction.

There is also extensive support in the literature for the idea that computer-mediated communities
of learners can facilitate the development of higher order thinking, problem solving and creativity
(DeCorte, et al., 1999; Karre, 1994; Scardamalia & Bereiter, 1995). Certainly, computers provide
students with multiple means of organising, representing and presenting information. For example,
some mathematics educators such as Kaput (1992), and Lesh and Doerr (1998) have argued that
hypermedia systems offer a radical new range of representational opportunities that have the
potential to provide students with greater opportunities for creating mathematical knowledge.
Further, many studies have found that providing access to multimedia authoring software can
enable students to explore and produce highly creative ways of organising and presenting
information to different audiences (Parker, 1999; Riley & Brown, 1998).

Thus, the computer, as the second industrial revolution (Simen, 1987), has the potential to
increase the power of the intellect, just as the invention of the steam engine amplified and boosted
the physical power of humans. Schools have a well-documented history of using technologies such
as pencils, paper, books, an abacus or calculator to support or extend the power of the intellect.
The personal computer is a recent classroom addition to this range of technological tools (Rowe,
1993). But it is not enough to view the computer simply as an intelligence amplifier. Computer
tools not only amplify individual capabilities, they also serve to dramatically alter cognitive tasks.
Computers both increase the speed and efficiency of our mental efforts, and they also alter the
problem-solving tasks themselves and, in so doing, they alter the cognitive processes we use to solve
problems (Proctor & Burnett, 1996). Therefore, the computer should be seen as not only having
the potential to amplify human mental capabilities, but also of providing a catalyst for intellectual
development.

Purpose of the Study

This study assessed the impact of the intervention program described above on the creativity of
three groups of students. One group experienced only the intervention program, without specific
reference to classroom computer tools, while a second group was actively encouraged to use their
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available classroom computing resources to support their creative endeavours within the
intervention program. The third group comprised a non-intervention control group.

While the curriculum units were identical for the two intervention groups, the intervention group
labelled Program+Computers (P+C) specifically integrated computing tools with the curriculum
units, while the Program Only (PO) intervention group did not use computers to facilitate their
creative problem-solving. The hypothesis underpinning the specific integration of classroom
computing tools into the intervention program is that when computer technology is seamlessly
integrated into the curriculum program, especially a program such as this which encourages
creativity, the computer technology will become a medium of expression for students, a catalyst for
intellectual development, and will support excellence in teaching and learning and in thinking
about and with computers (Proctor, 1999).

In particular, this paper will address the following specific research question from the overall study:
Is there a difference among the three groups (P+C, PO and Control) when their personal creativity
characteristics are compared at pre- and post-tests?

Method

Subjects

The subjects involved in this study were 346 year 6 and 174 year 7 students comprising 24 class
groups from seven state elementary schools in Brisbane, Australia. The students had a mean age of
10.7 years and 54% were male. Fourteen of the classes from five of the schools were allocated to
either of the two intervention groups that were named Program+Computers (P+C) and Program
Only (PO). Each of these groups contained seven classes. The other 10 classes in the two
remaining schools acted as a non-intervention control group that was named No Program (NP).
All seven schools were co-educational, outer-suburban schools with a mixture of socioeconomic
groupings ranging from low to moderately high and a heterogeneous mixture of academic ability
levels. A total of 520 students were involved in the study and complete data sets were obtained for
438 of these students.

Their teachers grouped students into production teams of between four and six students. The
amount of class time spent on each unit averaged 3.5 hours per week for the 14 classes involved in
the PO and P+C intervention groups.

The four stages of the Technology process used in each of the units—investigate, design, make and
evaluate (IDME) are represented in Figure 1.
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Figure 1. A diagrammatical representation of the four stages in the cyclical Technology IDME process.

Measurement Instrument and Procedures

The personal dimension of student creativity was assessed using the Creativity Checklist at the pre-
test in February and again at the post-test in December. Class teachers completed the checklist
based upon observations of their individual students, made in the classroom context during the
course of the study. The Creativity Checklist was designed to rate each student’s personal creativity
traits on a three-point nominal scale (Rarely, Sometimes, and Often) with regard to nine traits that
are considered in the literature to be most commonly used for real-world, goal-directed creativity,
namely: fluency, flexibility, originality, elaboration, intrinsic motivation, curiosity or task
immersion, risk taking, imagination or intuition, and task complexity or challenge. This approach
of profiling an individual's abilities, such as creativity, was recommended by Gardner (1983) and
recognizes that an individual's creative proclivity can only be assessed from within a domain
(Technology projects) and in light of the judgments of a knowledgeable field of experts (teachers).

Therefore, the primary purpose of the Creativity Checklist was to provide teachers with a
simplified observation instrument with which to rate each student's real-world, goal-directed
creativity, as it is demonstrated in the classroom setting. Each of the nine items contains several
performance indicators to assist teachers to rate elementary students on each item. Also, the
meaning of the items was explained to teachers at a professional development session that aimed at
reducing the potentially high inferential and subjective nature of the instrument. The scale's
reliability and construct validity were assessed from the pre-test data. A factor analysis revealed a
single factor solution with an eigenvalue greater than one and accounting for 63.7% of the
variance. All nine items of the factor loaded at .68 or greater. It was concluded that the Creativity
Checklist has high internal consistency and is a reliable measurement instrument of the theorized
construct.
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Results

The data were analysed using the Statistical Package for the Social Sciences (SPSS) for Windows
(Norusis, Release 10.0.5). A repeated measures ANOVA was used to compare the means of the
three treatment groups across time. The analysis indicated a statistically significant group-by-time
interaction effect (#2,435)=3.54, p=.03) and the pair-wise comparisons using dependent ¢ tests
(p<.01) were significant for the P+C group only. Table 1 displays the means, standard deviations
and significant post hoc results for each of the three treatment groups.

Mean (Standard Deviation)

NP(1=168) PO(=124) P+C(r=146)
Pre-test 2.03(0.56) 2.11(0.51) 2.09(0.55) *
Post-test 2.03(0.62) 2.11(0.53) 2.22(0.53) *

Note, NP = No Program Control Group; PO = Program Only Group; P+C = Program + Computers Group. * p<.01.

Table 1: A Comparison of Means (with Standard Deviations) Among the Three Treatment Groups for
the Creativity Checklist (N = 438)

Figure 2 plots the pre- and post-test means of the three groups. The results indicate that the
teachers of the P+C treatment group perceived their students to have enhanced their personal
creativity characteristics over time relative to the other two groups.

CREATIVITY CHECKLIST

25

24

23
2

22

2.1

--—--—--_--_--—--’

21 1
pre-test post-test

— NP == PO —d—P:C |

Figure 2: The pre- and post-test means of the three treatment groups for the Creativity Checklist.

Discussion

When the Creativity Checklist data were analysed, a significant group-by-time interaction was
achieved, and this appears to have been accounted for by the P+C students displaying significantly
more positive personal creativity characteristics at the post-test, than they did at the pre-test. The
results indicated that there was not a significant difference among the groups at either testing time.
However, the P+C group did show a statistically significant increase in their mean from pre- to
post-test. Interestingly, the PO and NP groups’ means stayed exactly the same for the duration of
the study. These results suggest that the purposeful integration of classroom computer
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technologies with the Technology intervention program, positively affected the teachers’
perceptions of their students’ personal creativity characteristics. The intervention alone was not
sufficient to enhance the teachers’ perceptions of their students’ creativity. Why was this?

The basic premise upon which computer technology was integrated into the intervention was that
it would become a medium of expression for the students and would support excellence in
teaching and learning. The integration of ICTs provided the P+C students with multiple means of
organising, representing and presenting information to their various audiences in creative ways
(Parker, 1999; Riley & Brown, 1998). The computing tools offered the P+C students a new range
of representational opportunities that provided them with greater opportunities for creating and
for demonstrating their creativity (Kaput, 1992; Lesh & Doerr, 1998). This enhanced visibility of
the students’ creativity was possibly what the P+C teachers were responding to, hence the
improvement in the P+C group over time.

However, Rowe (1993) suggested that technological tools such as computers not only amplify
cognitive capabilities, they also alter the basic fabric of the tasks themselves. Therefore, the
computer not only has the potential to amplify existing human mental capabilities, but also to
provide a catalyst for intellectual development. Hamza and Alhalabri (1999), and Jonassen (1996)
believed that computer mindtools could enhance creativity. The P+C students exhibited enhanced
creativity. Thus, the result could also be attributed to the integration of ICTs with the
intervention, which provided a catalyst for the group’s intellectual development. The integration
of the classroom computers with the P+C intervention provided the cultural means of empowering
cognition, and more specifically creativity.

In the P+C intervention, the computers were intertwined not only with the way in which students
might go about tasks, but with the whole context of learning and teaching; and, as a result, the
students’ personal creativity was enhanced. Due to recent infrastructure projects by the
Queensland state education department, all 24 classrooms involved in the study had access to a
similar quantity and quality of hardware and software. Therefore, it is not merely the hardware or
software available in a classroom that will determine the extent of the computer's input into
education, but rather what teachers and students do with those computing tools. Rowe (1993)
asserts:

In reality, computers in the classroom are far more than a treatment ... The
introduction of computers changes the classroom culture. A fundamental feature
of any attempt to evaluate the impact of this technology must thus be a focus on
the dynamic interplay between learning processes, students, teachers and the
learning context. (pp. 14-15)

These results suggest that, in order to capitalise on the computer as a cognitive tool in the
classroom, its integration must also be accompanied by an increased understanding of the teaching
and learning processes and their impact on cognitive development.

With economic and political importance being placed on using computers in elementary schools, it
is fitting to question the value in terms of cognitive development for students, that is derived from
this infusion of computers into the curriculum. What effect will these computers have on our
students, teachers, schools, and communities? How do we best implement curriculum initiatives in
order to optimise the educational benefits for each individual student?
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Abstract

Internet-based, distance learning solutions are finding increased use, and may prove effective in
facilitating advanced study coursework for remotely located, place-bound students. Despite the
current emphasis on distance learning, the conditions for promoting online learning success have
not been entirely defined. We present a case study that profiles the teaching challenges and benefits
of an online graduate-level Instructional Design course for in-service teachers taught through
Western Governors University and Washington State University. This work addresses some of the
teaching challenges for this online instructional experience, focusing specifically on how teaching
styles were used to build online learning community, to effectively promote productive and
satisfying learning interactions, and develop student problem-solving and critical thinking abilities.
Also discussed are those instructional design strategies that were repeatedly employed in multiple
course sections to increase online student engagement, critical thinking, and enhance student learning. The
findings of this study should prove of interest to anyone currently developing or delivering online
instruction.

Introduction

Online Learning Environments

Computer-mediated instructional environments, or online learning environments (OLEs), are
networked learning tools that are finding increased use in institutions of higher education. Online
learning environments provide an interaction space that allows students to actively engage in
critical dialogue and reflect on information in a way that facilitates knowledge construction and
higher order thinking (Jonassen, Carr, & Yueh, 1998). Effectively designed OLEs also provide a
communal workspace for group and peer-based teaching and learning (Collis, Andernach, & van
Diepen, 1996) whereby student metacognitive awareness and critical understanding can be
developed (Hannafin, Hill, & Land, 1997). Online learning environments are seeing increased use
in institutions of higher education that are feeling pressure for delivering educational materials to a
wider student audience. Many colleges and universities are investing considerable time and money
in distance delivery methods to meet the diverse needs of learners; yet in spite of the effort and
resources being spent, we do not have a comprehensive understanding of what factors influence
successful student learning in online domains (Brahler, N.S., & Johnson, 1999).
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Online learning environments are thought to provide a venue for developing higher order thinking
skills in college students (Ewing, Dowling, & Coutts, 1999; Jonassen, 1995a), and are widely
assumed to have a positive impact on student higher order thinking and learning. However,
opinions differ greatly on how to effectively implement online technologies into learning (Ewing et
al., 1999). Technology does not of itself cause the development of advanced cognitive abilities
(Jonassen, 1995a); rather, a major determinant of higher order thinking skills development is the
quality of discourse that occurs within well designed, properly structured OLEs (Oliver, Omari, &
Herrington, 1998). Ideally, OLEs possess several characteristics: a means of accessing, generating,
and sharing information; support learner articulation of knowledge and reflection on what they
have learned; represent and simulate authentic, real-world problems and contexts; provide
structure for student thinking; support critical discourse among learners within a learning
community (Jonassen, 1995b); promote student control of learning decisions; and integrate
multiple learning perspectives (Jonassen, 1993). In reality, the promise of OLEs is largely
unrealized, as many instructors use online learning environments as simple knowledge repositories
(Jacobson & Spiro, 1993). When properly structured and utilized to their potential, OLEs are
capable of moving education from teacher-centered, lecture-based, passive instruction to learner-
centered, self-reflective, active learning (Lan, 1999). Considerable research has touted the
purported benefits of OLEs (Collis & Smith, 1997; Goldberg & McKhann, 2000; Koschmann,
1994), but little work has been done specifically dealing with how instructional design and styles of
teaching influence student higher order thinking in these environments.

Teaching Styles, Instructional Design, and Online Learning

Teaching styles, hypothetical constructs used to characterize the teacher-student interaction
(Fischer & Fischer, 1979), are based on several criteria. An instructor’s beliefs regarding teaching
and learning, how these beliefs are translated into teaching practice within a learning environment
(Fereshteh, 1996; Grasha, 1994), how instructors present information, interact with students,
manage and supervise learning tasks, and mentor students (Fereshteh, 1996; Grasha, 1994) are all
components of teaching style. Instructors’ teaching styles vary considerably; unfortunately, not all
variations effectively promote student learning. The question remains: which styles of teaching
most effectively develop student higher order thinking skills in OLEs? Many instructors are under
the impression that the same teaching styles and approaches used in their traditional classes will
also work in an online classroom (Diaz & Cartnal, 2000). While it is unclear whether traditional
classroom teaching styles can translate to online domains, instructors utilizing facilitative,
guidance-based, interactive teaching styles more effectively create critical thinking opportunities for
the majority of students (Kember & Gow, 1994). Students report greater learning satisfaction with
facilitative styles of teaching as compared to traditional authoritative instruction (Friday, 1990).
Concurrently, facilitative teaching approaches that promote problem solving and critical thinking
can be uncomfortable for students, and may be in contrast to students’ superficial approaches to
learning (Andrews, 1996). Collectively, these findings indicate that teachers that use facilitative,
problem solving-based instructional approaches provide thinking challenges despite student
discomfort with critical thinking.

Instructional design also plays a significant role in online learning success (Winfield, Mealy, &
Scheibel, 1998). While technology can enable learning opportunities, it is teachers’ careful
planning and incorporation of instructional strategies that contribute to student interaction,
growth, and learning (Kirby, 1999). In particular, instructional designs that incorporate student-
centered learning approaches in online learning environments support student reasoning, problem
solving, and higher order thinking (Land & Hannafin, 1997). Furthermore, the instructor’s
questioning skills significantly affect student critical thinking outcomes in college courses
(Bonnstetter, 1988; Elder & Paul, 1997). By using systematic questioning techniques (Hannel &
Hannel, 1998) and/or research-based questioning methods (Adams, 1993) in their teaching style
and instructional design, teachers can enhance critical thinking skills in student learners (Adams,
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1993; Hannel & Hannel, 1998). In addition to questioning techniques, the quality of the college
student learning experience (i.e. critical thinking) is partially determined through other, less
tangible, instructional design components like planned social interactions, alternative, non-lecture
teaching formats, student learning choices that exploit personal interests and strengths, teaching
approaches that provide real-world contexts for learning, and course material demonstrating the
value of diverse cultures and perspectives (Stage, Muller, Kinzie, & Simmons, 1998).

The Study

The present case study focused on the quality of student learning as a function of teaching style in
an online learning environment hosted by Western Governors University and Washington State
University. Student participants, a collection of technology professionals for their respective K-12
school districts, were enrolled in a graduate level “Instructional Design and Performance
Improvement” course as part of the Masters in Technology and Learning degree at Western
Governors University. For this content area, class size was strictly limited to 20 or fewer students,
based on recent suggested benchmarks for Internet-based distance education (Quality on the Line:
Benchmarks for Success in Internet-based Distance Education, 2000).

The Instructional Design and Performance Improvement course was comprised of an
informational Web site (http://education.wsu.edu/TL/522/) and the primary communicative tool
for the course, an email listserv. The course Web site contained an outline of course requirements,
student evaluation criteria and grading procedures, required and recommended texts, and
instructions for completing the primary assignments for the course, three problem-based
Instructional Design projects. In addition, several descriptive hints for project development were
included. The three projects comprised the majority of the course grade (90%) with the remaining
10% for student participation in weekly online discussions. Also included on the course Web site
were email hyperlinks for direct student access to the course instructors and coordinator, as well as
instructions for subscribing to the email listserv. Students were assigned readings from the required
textbooks, and the instructor posed weekly questions to the listserv so that all class members could
potentially participate in any aspect of any posted discussion. Questions were structured and goal-
oriented but open ended, and were designed to develop student research and evaluation skills that
were necessary to successfully complete each of the three projects. An email listserv format was
chosen as the discussion tool as it was anticipated that all students had ready access to email
technology. Hardware and software requirements for full email functionality were minimal; using
more sophisticated communication systems could have limited remote student access potentially.
Students were required to post at least one well-developed, thoughtful answer to each weekly
question as a criterion for student course performance.

The course design specifically emphasized problem-based learning by requiring students to develop
three in-depth research projects that were distinct but built upon one another. The first project
invited each student to evaluate and assess their specific, unique instructional environment by
constructing a well-developed instructional technology assessment rubric, and to preliminarily
identify a pressing instructional problem particular to their environment. The second project
requested that each student describe in further detail his or her specific instructional problem, and
provide supporting rationale with relevant literature. The primary goal of the second project was to
research and develop a proof-of-concept model for pilot testing a potential solution to the
identified instructional need, and to determine the instructional effectiveness of the proposed
solution via educational testing. Finally, the third project bid each student to critically reflect how
their instructional practice has changed, what aspects or models of the instructional design process
were most useful to them, and how they planned to implement their solution in future instruction.

National Educational Computing Conference, “Building on the Future”

July 25-27, 2001—Chicago, IL

147



Methods

Research Question and Variables

In an attempt to identify and comprehend some of the important criteria for learning online
success, our research questions were; Does teaching style affect the quality of student learning and
satisfaction in online courses? and 2) What impact does course design play in online learning
success? For this study, our first independent variable was the instructor's teaching styles, which
represented 1) instructional design content expertise; 2) provided learning structure and guidance;
3) provided a personal example for learning and instructional leadership; 4) guided, questioned,
and facilitated student interaction, active learning, and critical thinking; and 5) cultivated student
learning abilities so as to empower student learners to become independent, functional
Instructional Designers. Our second independent variable was the course instructional design,
which reflected the structure and purpose of inherent course activities, Our dependent variable was
the overall quality of student learning in the online domain. Indicators of student learning quality
included the frequency of interaction, the quality of weekly teacher-student and student-student
discourse, the level of student writing confidence and development of content expertise, and the
degree of reflection and revision indicated in student responses.

Learner Demographics

For the studied sample of online students, 33% and 67% of the class were male and female
respectively. Students average age was 35, with a range from 26-46 years. Sixty-three percent of the
online students used PC-format computers, 25% used Apple Macintosh, and 12% used some
other format. Online students had a wide range of technology proficiency and experience; 38%
considered themselves experts with word processing and sending and receiving email, 19%
searching for information via the WORLD WIDE WEB, and 6% creating and editing a Web
page. Many of the online students were first time graduate students, with little to no research
experience.

Learning Quality Assessment

The categories of the teaching styles independent variable were determined using a validated
Teaching Styles Inventory (Grasha, 1996), whereas the student learning quality dependent variable
was evaluated qualitatively (Guba & Lincoln, 1982) via weekly and semester observation. In
addition, students evaluated various aspects of the course, the instructor, and their learning
experience with a 140-item, validated survey questionnaire (Silhouette Flashlight). Specifically, the
Flashlight survey asked students: 1) the degree to which course assignments were stimulating,
challenging, and encouraged student creativity; how quickly students received feedback, and how
effective the reflection and revision process was; 2) the instructor’s teaching effectiveness with
regards to the teacher’s ability to build students’ confidence and promote student learning success;
3) how authentic the context and relevance to working environment was; 4) whether the instructor
provided an informative, thorough evaluation of student thinking process and course performance
specifically highlighting strong points and points for improvement; 5) the degree to which the
instructor provided yes or no answers; 6) how well the instructor bolstered student learning
confidence and stimulated excitement about course material and productive student interaction;
and 7) whether students would recommend this general type of distance course, this particular
course, and the course instructor to others. The survey also assessed student comfort with the
course, specifically focusing on 1): student satisfaction with assignments; aspects of community
building; 2) the level of thought put into responses; 3) whether students were likely to spend time
on issues not related to course; 4) whether students were more likely to try and search for their
own answers before approaching the instructor; 5) if they were better able to visualize course
concepts; and 6) the effectiveness of the course structure and design.
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Results

The results of the Teaching Styles Inventory (Table 1), which was used to characterize the course
instructor’s instructional approach, and an online interaction profile for the Instructional Design
and Performance Improvement course is displayed below. In addition, qualitative survey
assessments that measured student perception of online learning effectiveness and course
satisfaction are portrayed, as are examples of student course evaluation.

Table 1: Instructor Teaching Styles profile

Teaching Styles Inventory

Formal Personal
Expert Authority Model Facilitator __ Delegator

TSI Score 4.2 42 5.3 6.6 5.1
Standard
Score -0.27 -1.08 0.13 1.83 1.67

Table 2: Instructor Interaction with Online Students over the Course Term

Instructor Instructor /
Term Total Responses Responses Total Responses
Spring 2000 916 229 25%
Summer 2000 904 345 38%

Students were asked to complete a survey regarding their perception of various aspects of the
online learning experience, specifically focusing on how effective they perceived the online learning
to be, and how satisfied they were with specific components of the online discourse. The survey
used a variety of Likert-type assessment scales in addition to fill in the blank and open-ended
questions. Seventy-five percent of students enrolled in the course participated in the survey. Of the
students that responded to the survey, the majority strongly perceived the course instructor to give
highest priority to building students' confidence in their ability to learn difficult subject matter,
was concerned with the academic success and assisting all course participants to learn, provided
detailed, useful comments on assignments within a short time (24 hours), and in general
encouraged meaningful communication between the instructor and the students. In addition,
students perceived the course instructor to be genuinely interested in what they had to say, and
knew something about the instructor as a person, not just an instructor. With regards to course
content, the majority of students strongly felt that course activities and assignments were
stimulating, had authentic, real-world contexts and effectively promoted learning, and that the
online course experience helped them to manage large, complex tasks, work through a process to
solve problems, and exercise their creativity. Student respondents also reported that they looked
forward to working on assignments for this online course, and that student development from the
online learning experience would have direct relevance to and impact on their professional lives.

A collection of student quotes regarding the effectiveness of online instruction and utility of the
online learning experience are included:

“Given the fact that the facilitation was online and we never talked face to face, |
feel it covered all the needed areas and provided the feedback and information
needed as well. Answers to questions were prompt and to the point. You gave
useful feedback and insight into the instructional design field.”
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“Overall this course has been a very good experience. I have learned a great deal.
Thank-you for letting me make this course relevant to my day job. Being able to
do that has been invaluable.”

“This was my first experience with a listproc, and it was very helpful to be able to
read all the comments and submitted assignments. The weekly assignments did a
great job guiding us into the different projects. I now feel I have a very good
understanding of the instructional design process. The personal and professional
growth attained through participating in this class has made me a better
professional educator.”

“I did appreciate your comments, and took them to heart whether it was on a
weekly question, or as part of evaluating my projects. Your sense of humor kept
things in proportion, but still deadlines were deadlines, etc. I always want to
know where the line is and with your reminders, there was never a doubt.”

“[1] wanted to say that although I didn't think that operating through a listserv
was the best way to take this class, ['ve changed my mind over the last month and
a half... this class has been straight forward and [ think that the listserv has
actually drawn us into the class more effectively than using Web boards.”

Discussion and Conclusions

Online learning, for better or worse, appears to be a trend that will continue for some time as
educational institutions look for innovative ways to provide a quality learning experience for their
students (Brahler et al., 1999). This qualitative case study provides some insight into the distance
learning process, and identifies some factors that may partially determine learning success for
students in online domains.

The results of this study suggest that specific teaching styles can be used to promote effective
student learning in online learning environments. In this distance learning experience, Facilitator
and Delegator teaching styles were used extensively by the instructor, and were characterized by
such activities as problem-based project development, guided student exploration, online group
discussion, self-discovery exercises, learning debates, case studies and independent, student-
designed research, and using the instructor as an independent resource (Grasha, 1994). In
addition, the Personal Model style was used by the instructor to illustrate alternatives, demonstrate
ways of thinking, outline the thought processes involved in research-based project development,
and to share personal viewpoints (Grasha, 1994). Finally, both Expert and Formal Authority
teaching styles were used to provide a modicum of content expertise; however, the primary
instructional goal for this online course was to begin with graduate students with little or no
research or instructional design experience, and guide them on a path of self-discovery to a point of
autonomy and independence within the Instructional Design field. Accomplishing this goal meant
that students needed to develop their own content to a large extent. Collectively this meant that
the instructor had to nurture student confidence and guide student development of independent
research and individual critical thinking skills; thus the high scores for Facilitator and Delegator
teaching styles. In this case, Expert and Formal Authority styles were utilized to provide structure
within the independent learning environment, and to emphasize the high learning and
performance standards set for the students.

For the graduate Instructional Design and Performance Improvement course offered through
Western Governors University and Washington State University, we found that interplay between
the teacher's and students’ personalities was essential to productive learning. These findings were
consistent with previous research that states teachers’ personalities must be built into online courses
(Winfield et al., 1998). Initially, it was essential that the WGU instructor establish a level of trust,
professional credibility, and community with the students. Since the students were unable to ‘see’
any physical expressions of the instructor, it was vital that the teacher’s initial responses were
confident and competent, and that students felt part of a larger community of learners. As teacher
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confidence and competence was conveyed, the students expressed more trust and confidence in
learning from a teacher in an online context, and shared more personal information in initial
community building exercises as a result. When one has a class of 20 students, small, collaborative
subgroups may spontaneously form. This phenomenon was also observed in the online classroom.
Much research has shown the benefits of small group collaborative learning in online environments
(Collis et al., 1996; Hiltz, 1998; Newman, Johnson, Webb, & Cochrane, 1997); however, in this
context, small online groups served the purpose of community cohesion rather than collaborative
learning.

Despite the high demand for this course, the course coordinator strictly limited the number of
students to 20, a number that ensured a reasonable teacher/student ratio and was consistent with
professional recommendations (Quality on the Line: Benchmarks for Success in Internet-based
Distance Education, 2000). In addition, it was important that student learning become the focus of
the course, not the teacher. In this case, the simple technologies used for this course and the design
of the instruction allowed the technology to blend into the background and become more
transparent; as a result, the students spent more time engaged in rigorous discourse and developing
research abilities and critical thinking skills. In this scenario, the technology was a convenient,
effective means to an end, not an end unto itself.

Several interesting trends were observed over the course term for this online teaching and learning
experience. One intriguing observation was how student perception of other’s work led to
increased performance expectations. In traditional face-to-face classrooms, student work is
generally not publicly displayed, and the instructor is many times limited to teaching to students
with the worst performance to try and increase average class performance. In the online classroom,
students were encouraged to submit works in progress to the listserv as project development
proceeded. This had the unexpected effect of increasing average class performance, presumably
because less motivated students were exposed to high-quality projects and were prompted to
increase their efforts by class overachievers. In this case, the instructor was not limited to teaching
to the lowest performing students; instead students tried to emulate the project quality of the best
students. It is unclear whether this shift in student perception would have occurred in a traditional
classroom. A second, inadvertent discovery was how consistent the number of total responses was
for two successive course terms was, differing by only 1% between the first and second times the
online course was offered. The implications of this are not totally clear, but it appears that it may
be possible to predict the number of responses that will be generated in any online, listserv-
managed course based on number of students participating, course duration and teaching style.

The Instructional Design and Performance Improvement course relied on an email listserv. This
asynchronous method of communication allowed students to contemplate their submitted
comments prior to submitting them for perusal by their class peers and the course instructor. Face-
to-face interactions, such as those that occur in a traditional classroom, tend to be more
spontaneous and unstructured. As a result of the asynchronous method, student responses in the
online classroom tended to be more structured and well thought out.

In conclusion, we maintain it is the quality of human interaction that determines online learning
success. We conclude that online instructors can use teaching styles to achieve instructional goals
and provide rich, satisfying learning experiences for online students. The results of this study are
intriguing; however, this study is not without limitations, and the conclusions drawn by the
authors are speculative and preliminary. Only a small sample was used for this qualitative
investigation, and as such there are limitations to how far these findings can be generalized.
Additional studies in this area are necessary to more definitively support these conclusions.
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This paper reports on research carried out through a case study which sought to identify how
institutionalized teaching and learning practices and processes— the way we do things around
here'—Iled to successful teaching and learning with information and communication technology
(ICT) at a large contributing New Zealand primary school (700 students aged 5 to 11 years). The
research findings were considered against the backdrop of the international literature, historical
trends, and current educational conditions for New Zealand schools in relation to ICT.

The research established three important questions which must be asked (and answered) if
successful school-wide implementation of teaching and learning with ICT is to be achieved: Why
does the school believe it should teach and learn with ICT? What student learning with ICT is
proposed to occur? How can the processes and practices of teaching and learning with ICT be put
into place?

The research questions were designed to uncover the elements of teaching and learning with ICT
at the case study school (Central School). However, these questions led on to others concerning
funding for, and research into, teaching and learning with ICT in schools. A major contention of
this research is that Government funding for ICT in schools should be linked to demonstrable
improvements in student learning outcomes. The research also contends that immediate adoption
of ‘practised and proven' approaches already existent in some schools would help many other
schools improve teaching and learning with ICT in their respective learning communities.

Why Teach and Learn With ICT?

Schools need to be clear about the reasons they are teaching and learning with ICT. There needs to
be a philosophical base, a rationale, underlying their decisions and approach. Most importantly,
schools must ask what they are trying to achieve with, for and by their students in regard to ICT
learning. Any one or a combination of the rationales developed by Pelgrum and Plomp (1993),
and summarized by Brown (1997): vocational, economic, commercial, marketing-related, cost-
effectiveness-related, social, ‘transformational’, and pedagogical may appeal to schools, or they may
develop their own rationales. But the key question must always be: “Are the interests of our
students being served?”

Central School built its approach to teaching and learning with ICT on a set of agreed aims and
objectives for students and developed its rationale for teaching and learning with ICT by
consulting with staff, parents and students. The school then legitimized the intentions of the
learning community within the school’s charter. Thus, a foundation was laid on which the learning
community of Central School had clearly established its shared purpose and set its expectations
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regarding ICT teaching and learning, and the provision of ICT-related experiences and
opportunities for all students.

What to Teach and Learn with ICT?

In the absence of any set ICT curriculum and with the aid of only recently established, non-
specific national directions (Ministry of Education, 1999), New Zealand schools have been left to
either reinvent what others are doing successfully or simply drift along. A major contention of the
research relating to this paper is that schools must take responsibility for teaching and learning
with ICT. Therefore, schools must be clear about what they expect their students to achieve with
ICT, so that at some point the school can answer the following questions: Where its students were?
Where they are now? Where are they going?

Central School committed itself to a pedagogical approach that sought to create, establish and
build ICT learning outcomes with and for students. As a result, a very clear set of learning
outcomes with ICT has been established for its students. Furthermore, if staff members are to be
competent and confident with ICT, they must also be familiar with what is expected of students.
Professional development at Central School focuses primarily on developing this familiarity, while
also extending staff skill and knowledge to enable further application of ICT with students. The
research also highlighted the ICT teaching and learning documentation developed by Central
School and it reports, through the participants in this process, on the implementation of the
intentions outlined in these documents. The research revealed a resounding concurrence between
parents, staff and students as to what they are doing collectively with ICT.

It was considered important that the school’s ICT teaching and learning rationale, as well as its
ICT practices and processes, continued to be the focus of ongoing sharing of experiences and ideas
amongst staff. A number of means through which this sharing and discussion of ideas at Central
School were identified included: new staff induction processes; in-school staff development; staff
sharing and discussion at staff meetings; and the ‘buddy teacher’ process. The greatest strength
noted within Central School's ICT culture is the collective consideration, agreement, review and
renewal by staff of the school’s ICT teaching and learning rationale, practices and processes.

How to Teach and Learn With ICT?

Schools that have agreed on why to do something and have established the thrust of what to do
should then be in a position to consider how to go about the process of actually doing it.

This situation is not unlike preparing for and going on a journey. There is agreement on a
destination and the reasons for the journey to be taken. There is a need to map out the route in
advance. There is the process of looking for signposts that should confirm, for all concerned, that
they are headed in the right direction and will ultimately arrive at their destination.

As a learning community, Central School identified a destination with an agreed reason for
wishing to arrive at that destination. Most importantly, perhaps, the school documented these
elements of their journey with ICT. It also constructed an explicit set of signposts in the form of
graduated learning outcomes. These elements have all been translated into the parameters within
which teachers must manage teaching and learning processes with ICT and provide learning
opportunities and experiences for their students.

Central School may not have the best answer for its students, but it has an answer that is working.
The school continues to openly presents the why, what and how elements of its processes and
practice with ICT to others.
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A Model for School-Wide Implementation of ICT

The following Figure 1 presents an overview of the ICT teaching and learning in application
model operating at Central School. The model identifies all the elements that support and build
the successful implementation of school-wide achievement in teaching and learning with ICT.

Student learni Infrastructure Pedagogical
tudent iearning - Scheme/Education Plan
o - EPepple ¢ Teaching/learning processes
utcomes quipmen Support/policies /planning
Technical snpport Performance management
Professional standards

Management

Why? Hit list
l Staff roles
Philos?phic Budget
operating
base In-class support
Technical issues
Leadership
 / \J
Monitorin . Teacher
ononng ) Implementation
Assessment/evaluation education
Reporting In-class management S
Review - @ | Confident/competent

U

School-wide consistency/coordination

‘Whole school achievement
All students

Figure 1: Model of inter-related elements for school-wide implementation of teaching and learning with ICT.
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Student Learning- The research shows that student learning is a key outcome with ICT. Indeed,
the approach to teaching and learning with ICT at Central School is built on and around student
learning. All planning and action considers the interests of the students. While this may seem
alarmingly obvious to most teachers, the primary emphasis of ICT in many New Zealand schools,
and indeed the historical focus of the Ministry of Education, has been on teacher professional
development.

By concentrating on student learning outcomes, Central School has been able to establish agreed
signposts for its ‘ICT travelers' as they go about their journeys of discovery. By setting out its
intentions for students, Central School has been able to delineate a set of skills to be acquired and a
series of applications that allow students to demonstrate their skills in a meaningful context. The
school has also specified its intention to develop learners who can process information and learn
independently through ICT modalities. Thus, learning with ICT is not considered to be an end in
itself. Rather, it is considered to be a means of fostering meaningful communication, creativity,
design and problem solving.

Infrastructure- The research identified a continued emphasis by New Zealand and international
schools on access to equipment as the most important determinant of implementation of teaching
and learning with ICT. There is no question that, in the absence of hardware equipment, little can
be achieved with ICT. However, the amount of equipment the school has is not the primary
determinant of success.

The concept of ‘human infrastructure’, however, is of greatest importance to Central School.
While equipment helps facilitate the processes of learning, pegple make all of the processes work.
Whatever the level of equipment infrastructure, any school-wide implementation of teaching and
learning with ICT is unlikely to succeed without the ‘human infrastructure’ in place and working.

Technical support is another important issue. Too many breakdowns in equipment guarantee an
eventual breakdown in teacher patience and enthusiasm. When the complexity of possible
problems with computers is added to the wide range and number of users, there is no doubt that
technical problems will occur. For the past three years, Central School has invested in a technical
solutions programme that has cut down the ‘fix it’ time, such that it is very unusual that
equipment needs to be taken off site, and even more importantly prevented many previously
‘regular’ breakdowns from occurring at all. Furthermore, and as a result of using this programme,
the school has been able to reduce its total maintenance budget and free up teaching staff who were
previously required to give up their time trying to fix problems about which they had limited
knowledge. Even worse, these teachers would often inadvertently exacerbate the problem. The
need for schools to ensure ongoing and effective technical support must be built into any ICT
budgeting process.

Pedagogical In keeping with the student-focused approach at Central School, clear emphasis has
been placed on attending to pedagogical issues. Having an agreed, documented, consistent school-
wide approach to teaching and learning with ICT ensures that staff are clear about what to do.
However, while the specific purpose and outcomes for students are clearly documented, there is
also scope for variation so that staff can make the journey fun, as well as challenging and
meaningful.

Central School has made the teaching and learning with ICT a compulsory part of what it offers
all students. This is seen by parents and staff to be a significant factor in ensuring school-wide and
consistent implementation of ICT. Essentially, the school has assumed responsibility for this in the
absence of any Government directive. Central School has shown that it is not prepared to leave
teaching and learning with ICT to chance, and has accorded ICT the importance of other learning
areas already made compulsory by the Government through National Curriculum statements

(Ministry of Education, 1994 and 1995).
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Central School has singled out ICT as a specific area for teaching and learning as opposed to
taking the view that ICT should be integrated. There is clear evidence in school documentation
and from staff ‘voices’ that ICT is used across the curriculum and can therefore be considered to be
integrated. Indeed, Central School treats ICT in a similar fashion to reading. Both learning areas
can be considered as tools for learning across the curriculum. Yet at a primary or elementary school
level, the teaching and learning of reading is considered a subject in its own right, in which
students are expected to master a series of skills to be put into a series of meaningful applications.
Students are encouraged to process information, to create, enjoy and design as they go about
making sense of their world through reading. The learning community of Central School has
decided that ICT must be afforded similar importance to reading and applied in practice within
similar operating parameters.

Leaving teaching and learning with ICT to chance, or suggesting that ICT be simply integrated
into what schools are already doing, often consigns any aspirations for school-wide implementation
of ICT teaching and learning to the scrapheap. The focus for schools must be pedagogical, not
technological.

Meonitoring- Al schools that aim for student achievement with ICT should extend their
monitoring practices to cover student ICT learning outcomes. Moreover, parents and the wider
school community have a right to know how any ICT funds have been used and the extent to
which successful achievement of ICT learning outcomes with their children has resulted from the
use of these funds. The research clearly indicated that Central School could present and validate
such data through its monitoring processes.

Implementation- One of the most difficult tasks for teachers is managing teaching and learning
with ICT in their classrooms. Teachers at Central School are able to learn quickly from others, to
discover what works for them and what does not. They can look at processes and practices in place
in other classes. They can present and share ideas in small and large groups. They have access to in-
class support for problem solving and development. They have ‘buddy teachers’ to work with,
access to an active ICT team, and are part of a staff whose members are all involved in the pursuit
of similarly agreed goals and objectives. They have a computer in class, shared computer work
stations between three classes and a computer suite for whole class teaching and learning all bound
together through a base of agreed student learning outcomes and facilitated through a vibrant and
dynamic school intranet. It is a whole school approach that brings about and complements the
daily reality of teaching and learning with ICT for all teachers, that is, managing learning with
their students in their classroom and beyond the school.

Teacher Educationr While professional development is an important element in the process of
implementing teaching and learning with ICT, such development should be in response to why
schools are teaching and learning with ICT, whar the schools are intent on achieving with and by
students, and Aow the management of ICT processes and practices could occur.

Central School presents a wide variety of professional development options, both in terms of
content and approach, to its staff. The content focuses on what is expected to take place with
students. Part of this content focus requires staff to master the learning outcomes of the student
‘certificate programme content’. Examples of professional development include: one-off sessions
for large and small groups, usually out of classroom teaching time; individual tutorials from ICT
team members; ‘just in time’ assistance, (that is, at the time the need occurs) from an ICT ‘buddy
teacher’; and in-class coaching from the ICT coordinator. Staff consider in-class coaching and the
time made available through the school for the coordinator to carry out her role and
responsibilities to be major contributors to the successes enjoyed with ICT at Central School.

The successful implementation of teaching and learning with ICT at Central School is once again
a result of the focus on students by the people charged with making teaching and learning with
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ICT work. Shared responsibility of professional development for, with and by teachers at Central
School is a key.

Management-  All elements of the model presented in the figure are interrelated. The elements all
serve the needs of the students at Central School, and removal of any one of these would result in
an end to the successes the school enjoys with ICT. The elements are complementary; they
contribute collectively to the continued development and improvement of learning with ICT for
and by students.

The processes of management with ICT at Central School provide the ‘oil and glue' for the
operation. Managing the process involves oiling the elements such that movement continues to
take place throughout the school. Management must also provide the glue that ensures the
elements hold together in a relationship that allows complementary development to take place.

Central School has an ICT (management) team charged with a range of responsibilities for
ensuring that the ‘oil and glue' operates in practice. The team attends to planning issues,
budgeting, equipment distribution, maintenance, professional development and documentation.
Its role is often reactive and ‘'hands on'. However, another major part of the ICT management
team'’s role is to inform, advise and lead. To this end, the team is proactive, looking to future
developments for the school through the provision of professional development, equipment and
new ideas. The team's leadership role requires it considers immediate and medium term issues as
well possible distant changes on the horizon. The teamn also serves as an agent of change within the
school. Importantly, the ICT team is comprised of practising classroom teachers and
administrative staff members with a range of experience with ICT. Team members are able to test
ideas and often represent the best means within the school of effecting change because they
understand both ICT and the real world of the classrocom.

The case study research demonstrated that Central School utilises a range of ICT teaching and
learning elements and management skills, all founded on an agreed operating base, to bring about
identifiable school-wide achievement with ICT for all its students.

Implications of the Research

Schools

The major aim of the research presented in this paper was to identify key elements of the case
study school that are responsible for the successful implementation of teaching and learning with
ICT in that school. It is contended that those elements that contribute to successful
implementation of ICT in the case study school may be applicable, with similar outcomes, to other
schools. To this end, the researcher has identified a number of points which schools should address
when considering the future implementation of teaching and learning with ICT at their schools.
These are as follows:

Why Establish agreed reasons in the learning community as to why the school
is teaching and learning with ICT.

What Develop a range of learning outcomes for student achievement with ICT.

How Provide clear management guidance relating to the implementation of

practices and processes that support the provision of ICT learning
opportunities and experiences.

Responsibility Take responsibility for students’ learning with ICT, rather than wait for
external requirements to be handed down.

Compulsion Make ICT a compulsory learning area.
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Leadership Provide leadership at the top and encourage leadership in all participants.

Management Maintain both the flexibility (oil’) and inter-relatedness (‘glue’) of the
complementary elements of teaching and learning with ICT.

Change Expect, be aware of, and manage the daunting but very necessary
processes of change with, for and by people.

Expectations Agree upon and set high expectations for all - especially the students -
involved in teaching and learning with ICT.

Staff Confidence  Recognize the importance of staff confidence and competence with [CT
for bringing about change and coping with the stresses change will
undoubtedly present.

Teacher Education Ensure professional development for staff is school-based and designed to
help the school implement its processes/achieve its goals for students.

Student Awareness Ensure that students are aware of what the school wants them to achieve,
both in the immediate and long term.

Independence Aim for students to become independent learners with ICT who are
aware of the learning process and have the skills to apply it.

Documentation Initiate, develop and review documentation that outlines and supports
the agreed school-wide processes associated with teaching and learning
with ICT.

Infrastructure Be aware that ICT ‘human infrastructure’ is more important than
equipment infrastructure.

Technical Support  Ensure that technical support is part of ICT processes and  practices.

Monitor/Report Plan, assess, evaluate and report on student achievement with ICT to
parents and your school's governing authority.

Review Establish tools for reviewing current processes in order to guide future
development.

Communicate Keep all members of the learning community informed about
developments and regularly revisit the agreed elements of the plan.

Costs Be aware of the human, financial and time costs; this will help ensure
that the huge investment into ICT can and will pay off for students.

Whole School Ensure sure that a//students and staff are learning with ICT.

As major stakeholders in the processes of teaching and learning, principals and governing
authorities must take responsibility for ensuring that their learning community is moving in a
considered manner towards the successful implementation of teaching and learning with ICT.
Principals must coordinate all people in the learning community and inspire them to achieve
success with ICT by their students. They must have the desire to bring about the necessary changes
and be prepared to take bold, albeit measured action when appropriate. They alsc must win the
confidence of their staff by giving staff members the responsibility to take ownership of the change
process. There will undoubtedly be difficulties and casualties along the way. However, if students’
needs are kept at the forefront, and an agreed rationale for action is in place, principals will find
that bringing about changes in teaching and learning with ICT can be achieved.

Governing authorities should consider their role in relation to teaching and learning with ICT.
Generally, they are responsible for the development and approval of policy and practice in their
respective schools. They are required to approve the school’s budget and are entitled to receive
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information about the primary purpose of their school, that is, the progress and achievement of
student learning. However, the focus of governing authorities should be on governance, rather
than considering which brand of hardware to purchase and at what cost. These authorities need to
ensure (via their principal and staff) that all elements are in place, and that all students in the
school not only have access to learning experiences and opportunities with ICT but that they also
achieve and make progress with such learning.

A learning community that is determined to bring about change and implement or further develop
teaching and learning with ICT in its school should find these goals easier to achieve if it utilizes
the elements in practice at Central School.

Summary

This paper reviews the main findings of the research carried out at Central School. The main
message of the research is that schools must consider: why they include teaching and learning with
ICT in the curriculum; what outcomes, through learning experiences and opportunities, they
intend for their students; and how the processes and practices of teaching and learning with ICT
should be implemented. The focus of the research carried out at Central School has been firmly
placed on student learning. All elements of the research have been filtered through the question:
“How does/will this serve our students?”

A model of the interrelated elements of the school-wide implementation of teaching and learning
at Central School has been presented and discussed. The model emphasizes the importance of
recognizing the complementary nature of its elements, and the need, through management, to
ensure each element is in motion while maintaining its dynamic relationship with other elements.

The research has important implications for schools, governing agencies of schools and perhaps for
education communities worldwide. The researcher contends that schools, through their principals
and governing authorities, must take greater responsibility and become more accountable for
student learning with ICT. To this end, a range of ICT teaching and learning issues has been listed
for the consideration of schools. The researcher also suggests that the governing authorities must
move more quickly to recognize the importance of student learning with ICT. Immediate research
conducted at schools already known to be successful providers of teaching and learning with ICT is
required. Such research is likely to form the basis of far more meaningful information for schools
and governing authorities, and more specific directives in ICT teaching and learning. We are not
likely to obtain the information we need, that is, what we should be doing in ICT with our
students today and in the future, through any other method.

In conclusion, the research identified how one school, in a typical urban setting, has taken
responsibility for teaching and learning with ICT. The research presents and interprets the
compelling reports and experiences of the people of the Central School ICT learning community.
Their stories, their voices, their data, and their teaching and learning in practice provide a rich
account of the ‘way they do things’ with ICT. But when all is said and done the key to success in
this field are the people involved in leading, managing and changing the processes and practices of
teaching and learning with ICT. If the 'human infrastructure’ is in place, and the ultimate goal of
successful student learning remains paramount, it should be possible for any school to adopt and
apply the elements of teaching and learning with ICT observed at Central School, with the same
successful outcomes.
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Introduction

Imagine you are a member of the 21* Century Teachers Network. As an active participant, you
will strive to: build your own expertise in using new learning technologies; share your expertise and
experience with colleagues; use your expertise with students as part of the daily learning process;
work to make classroom technology available to all students and teachers. This is what we asked
our students to do.

This paper describes an online collaborative process between three university classes in a cross-
country project. Recommendations are also provided to offer guidance on how to improve online
collaboration.

Theoretical Background

Prior to facilitating an online collaboration project, we must first understand group development
and dynamics in online environments. First, online environments and traditional classrooms
produce different social environments (e.g., environments impact interactions and group dynamics
in different ways). While the means of communicating are different in online groups, the
developmental stages that groups proceed through remain the same as in traditional face-to-face
situations (McDonald & Gibson, 1998). Online course developers need to be aware of these stages
in order to create environments that will facilitate successful online collaboration.

Shutz (as cited in McDonald & Gibson, 1998) posits that all groups cycle through the
interpersonal needs of inclusion, control and affection. According to McDonald and Gibson (1998)
inclusion refers to the group member’s need to be attended to and recognized as a distinct person.
Controlrefers to a continuum where a person might want to be in control of the situation while
others on the opposite end of the continuum may want to be controlled and have their
responsibility lifted. Affection refers to the need of the group members to have cohesiveness,
support, acceptance and trust (McDonald & Gibson, 1998).

McDonald and Gibson (1998) found that the differences in group dynamics in online courses are
not based on how the groups develop, rather in how they are able to overcome the communication
barriers imposed on the groups by the online environment. The implications for practice for the
successful facilitation and management of group interactions were for online educators to
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encourage and model the appropriate collaborative behavior for the group and to create activities
that would encourage sharing and cooperation. These two implications were intended to assist
with addressing the affection need of the group development process. Additionally, they
encouraged online educators to create activities that address the needs of inclusion and controlin
order to facilitate online collaborations further.

We will describe how our project addressed the group development needs of inclusion, control, and
affection in order to facilitate online collaborations. We will also explain what we believe should be
done in order to further meet the needs of the groups. The techniques used to facilitate
collaboration were: online introductions, collaboration training, the use of thematic discussion
topics and modeling and coaching.

The Project

Three “Computers in Education” classes were involved in the collaborative project. Two were
undergraduate courses at different campuses of Indiana University, the Bloomington and
Northwest campuses, and the third was a graduate course at North Carolina A & T State
University. Each course was a traditional campus-based course whose instructors agreed to have
their students participate in the cross-country collaboration. The students’ participation in the
cross-country collaboration accounted for only a small portion of their course grade.

Students were grouped into teams of four that worked together throughout the semester. We
decided to have the teams stay intact throughout the semester in order to allow the groups to
develop and build a cohesive collaborative team. There were 12 teams, most of which consisted of
at least one student from each campus.

The project consisted of five two-week long online group discussions using SiteScape Forum, a
Web-based discussion board and file-sharing tool. There were two main features of SiteScape that
the students used, the ‘user profiles’ and the discussion boards. Each group had their own
discussion area and there was a common discussion area for everyone in the three classes.

The method used to design and develop this project is discussed in detail in “Creating a Pre-
Service Teachers’ Virtual Space: Issues in Design and Development of Cross—Country
Collaborations” (Reinhart, Anderson, & Slowinski, 2000).

Methods for Facilitating Collaboration

Collaboration Training

In the beginning of the semester each instructor provided the students with in-person basic
training on how to work collaboratively with others in their online group. This training consisted
of online collaboration techniques such as defining roles of members in the group, netiquette,
establishing group goals, norms, etc. Additionally, we posted on the Web a few tips on
collaboration techniques that addressed the specific group activities.

The goal was to provide students with training on how to work collaboratively with others online.
We felt that the students needed to be aware of the complicated nature of collaborating in an
asynchronous online mode as supported by McDonald and Gibson (1998). By providing training,
we should have addressed all three interpersonal needs for group development and dynamics
(inclusion, control and affection). For instance, we addressed inclusion by teaching the students
about the importance of assigning roles to each member of the group. Control was addressed by
explaining the importance of posting their summaries and synthesis drafts several days before the
due date so that others could provide feedback, provide input, and truly collaborate on the final
synthesis statement. We also addressed control by encouraging students to play a variety of roles in
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their groups and to rotate responsibilities. Finally, affection was addressed by teaching the students
about netiquette, how to provide constructive criticism and the importance of keeping in constant
contact with others in the group.

We trained the students on online collaborative techniques with the hope that they would move
forward with their projects using these techniques and hopefully build strong, cohesive,
collaborative groups.

Introductions

Prior to participating in the discussions, we asked the students to provide brief introductions of
themselves. Additionally, we asked them to upload digital photos of themselves to their user profile
in SiteScape Forum. The students were encouraged, but not required, to post their picture to their
‘user profile’ in SiteScape Forum.,

We did the ‘Introductions’ for two reasons. First to promote the students’ need for inclusion by
allowing the group to get to know each other as individuals. Second, to ease students into using the
collaboration tool. For many of the students, SiteScape Forum was a new tool. By providing the
students with an opportunity to post introductory statements about themselves we gave them an
opportunity to practice the rudimentary skills necessary for using SiteScape Forum in a non-
threatening risk-free manner. The goal was to promote their sense of efficacy and enable them to
participate in the online collaborations.

Thematic Discussions

The discussions incorporated the concept of cognitive apprenticeship (Brown, Collins & Duguid,
1989; Lave & Wenger, 1991). By situating a learner in an authentic context and having her
participate as a legitimate member, she will become a conscious creative member of the
community and find legitimacy in the tasks asked of her. In our case, we drew on the 21* Century
Teachers Network in an effort to acculturate our students into authentic professional practices.

There were five discussions assigned throughout the semester. Each of the five discussions had an
overall theme. Each student in the group was responsible for writing a summary of an article that
was uniquely assigned to them. The articles were on subtopics of the overall theme. Then, after
each student wrote her summary, the group then worked off of the individual summaries and
collaborated on a synthesis statement for the assigned discussion question for that round. This
approach is recommended by Bonk and Reynolds (1997) to facilitate students’ cooperative and
collaborative learning on the Web because it “...enhances their processing of material, and the
overall sense of interdependence and accountability among group members.”

The theme and question for the five discussions follow:

1. Equity: How can each student have equal access to technology to maximize his/her
potential to learn?

2. Acceptable use: How can I protect each student and myself when I utilize technology
in my classroom?

3. Software evaluation: What do I need to consider?

4. Technology funding: How can I improve my instruction through obtaining more and
better computer hardware and software?
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5. Integrating technology: Based on everything that you have learned this semester and
the readings that you have read for this interaction, how can teachers integrate
technology into their instructional situation?

While we assigned the students specific readings, they were encouraged to incorporate into their
discussions information from personal experiences, other class materials, or other outside resources.
The assigned articles were just a starting point.

The goal was to design the discussions in a manner that would assure that everyone in each group
played an important role in the collaboration process. The idea was that each team member would
be an “expert” in different facets of the thematic discussion, which helped with the inclusion
element of group development and dynamics.

Additionally, the hope was to address the affection elements of group development and dynamics
by having the students build off of each other’s work in order to make a new group synthesis
statement. Also, the manner in which the discussions were designed allowed students to have as
much or as little control over their input into the group project.

Modeling and Coaching

Modeling appropriate online collaboration behaviors was one of the recommended methods that
educators could use to facilitate online collaborations (McDonald & Gibson, 1998). Through
modeling, we were addressing the affection element of group development and thus creating a safe
learning environment of acceptance and trust (McDonald & Gibson, 1998).

The main methods for communication were SiteScape Forum and Email correspondence. If they
did communicate with each other via Email we requested that they include the instructors in the
recipient list. This request gave us additional opportunities to observe how the groups
communicated with each other. Through these observations we were able to either coach the
students or model appropriate online collaborative techniques if necessary. Because of the unique
nature of each group, we were able to provide guidance based on each group’s specific situation.

Additionally, some of the coaching was provided during traditional face-to-face conversations.
Because each course met on a regular basis we found that many students asked questions/advice of
their local instructors before or after class-time regarding this project. Regardless of the mode used
to coach or model behavior we were careful not to give unidirectional guidance, meaning that our
way was the only way to solve the problem. Due to the constructivist nature of this project we
based our guidance on the unique needs of the group and allowed the students to choose to take
the advice or go in their own direction as recommended by Duffy and Cunningham (1996).

Providing the groups with sample synthesis statements so that they could see successful
collaborative statements was another modeling technique that we used. The statements that we
selected were from the project’s first round of discussions. Thus, they were authentic examples of
synthesis statements. We were careful to select very different, yet successful, approaches to creating
the synthesis statement in order to provide the students with multiple perspectives. According to
Bednar, Cunningham, Duffy and Perry (1992), by providing multiple perspectives we enabled the
learners to take from the statements what they felt was useful to their particular situation. This
enabled the different groups to reflect on their own group situation and then modify their group
strategies accordingly.

Project Reflection

After the project was complete, we reflected on the project, specifically on the techniques that we
used to facilitate online collaborations. Our reflection process included an informal review of the
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following: our personal observations, electronic correspondence that was archived in SiteScape
Forum and the Email that we received from the groups. We were unable to do a thorough analysis
of the data because it came to our attention, late in the project, that some of the groups were
corresponding with each other via Email and the instructors were not copied in on the
correspondence.

By the time the second discussion was over, we felt that eleven of the twelve groups were
progressing in the group development process (inclusion, control, and affection), some
communicating better than others. However, one of the twelve teams was having extreme
difficulties. Of the four students in the group only cne appeared to be putting forth any effort with
the project with little, if any, communication from the three other team members, The one
student who appeared to be putting forth the most effort asked that she be reassigned to another
group. Due to the extreme nature of their case, we were forced to break the team up and reassign
the team members to other stronger groups. While we realized that changing the teams around
mid-project could hinder some of the groups' dynamics we found the disruption necessary. We
looked back at the results of the discussions, to see if changing the group memberships mid-project
impacted the group outcomes. It appears that they were able to readjust and include the new
individuals into their groups with little problem.

By the end of the project (the last two discussions), ten of the eleven teams appeared to have
created a good group dynamic. By “good group dynamic” we mean the groups were functioning
well together, individuals were taking care of their own group responsibilities, teammates were
communicating and providing each other some type of feedback, and the teams were able to
produce a final synthesis statement. However, one team appeared to be dysfunctional. This team
simply was having great difficulties communicating with each other, individuals were not posting
their article summaries, and no one appeared to know what was happening with their synthesis
statements. Their fourth synthesis statement appeared to be rushed, it was full of typos, there was
no coherent organization, and it didn’t address the key issues. It appeared as though one person
quickly put something together and posted it to the discussion board. It was clearly not a group
effort. Additionally, by the time we were on our fifth and final discussion topic this team was
unable to produce a group synthesis statement.

While we ended up with ten of the eleven teams having good group dynamics, meaning that they
worked through the interpersonal needs (inclusion, control and affection) of group development, we
found that, as the project progressed, several teams were having difficulties distinguishing between
cooperation and collaboration. At this point it is important to explain our distinction between
cooperation and collaboration. Panitz (1997) defines cooperation as “a structure of interaction
designed to facilitate the accomplishment of a specific end product or group through people
working together in groups.” He defines collaboration in general terms as “a philosophy of
interaction and personal lifestyle where individuals are responsible for their actions, including
learning and respect the abilities and contributions of their peers” (Panitz, 1997). Bednar et al.
(1992) provide a more descriptive definition of collaboration, to “...develop, compare, and
understand multiple perspectives on an issue...” and “...to search for and evaluate the evidence for
the (other) viewpoint.” As you can see both cooperation and collaboration require good group
dynamics. Further, cooperation is a necessary condition for collaboration (Panitz, 1997).
Therefore, while we felt we were able to create an environment that fostered the development of
well-functioning groups that were able to accomplish their tasks, we found that some groups
needed more assistance than expected to move from cooperation to collaboration.

One way in which the lack of true collaboration manifested itself during the project was that some
groups simply took the individual article summaries and simply “cut and pasted” the text together
to create what they considered a synthesis statement. Individuals in the team would make
comments on the “cut and paste” synthesis statement but they were not substantive comments.
They were comments like, “nice job” or “I've fixed a few typos but other than that I think we
should go with it.” Hall and Hall (1991), who conducted a similar project, found that their
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students provided the same types of surface-level feedback. While these teams were cooperating,
they were not collaborating.

Eventually, with coaching and modeling we were able to move most of the groups towards a more
collaborative effort. In hindsight, we believe that we should have furthered our training on
collaboration by discussing methods for substantively integrating each other’s ideas and
perspectives into one group statement that incorporates as an integrative whole everyone's ideas.
Also, we should have done more coaching and modeling of appropriate online collaboration
techniques for our students online. We recommend that you divide the groups up with one teacher
being responsible for providing coaching and guidance to a subset of groups.

Looking specifically at some of the other techniques that we used to facilitate online collaboration,
we found that not all students participated in the “Introductions.” The students were not required
to participate in the “Introductions” therefore they were not graded on this facet of the project.
The few that did not participate in this initial activity were also those who didn't do well with the
project. It is difficult to say if the lack of participation in the “Introductions” led to the students
not feeling included in the group, which led to a poor group dynamic. If this was the case, their
need for inclusion was not met. Another possibility is that the students who didn’t participate in
the “Introductions” simply didn't want to participate in the project whatsoever. Also, there were a
few students, who did participate in the “Introductions” and had difficulty with the group project.
With additional samples, we could make a more definitive statement on this issue. But, the
tendency of students, who failed to participate in this activity and who did not participate
throughout may prove to be an important marker for intervention in virtual collaboration projects.

Finally, we recommend the use of rubrics for grading both the individual and the group synthesis
statements. The rationale for this is three-fold; 1) rubrics help instructors guide their instruction;
2) rubrics themselves can be instructionally illuminating, and 3) rubrics help with consistent and
objective scoring (Popham, 2000). These attributes are important when there are multiple
instructors/graders and when the students are working in a new arena and need some additional
guidance. Due to the nature of this type of project, the rubrics should focus on the thinking and
collaboration processes as well as the groups'/students’ ability to defend their statements.

Conclusion

We believe the thematic discussions were for the most part successful. By the end of the project
most groups were collaborating with each other. While the project was successful for the majority
of the students, some students needed a little more assistance. These were the students who might
not have had their interpersonal group needs met.

Acculturation simply does not happen over night. And, projects similar to this are an acculturation
process. Virtual collaboration projects require students to participate in several activities that they
were unfamiliar (Web-based collaboration) with in an unfamiliar environment (Web-based
collaboration tool). Not surprising, we witnessed a gradual improvement in collaboration with
each effort. As we coached the students and modeled online collaborative behavior, the quality
improved. But, more importantly, as each group progressed through a social process, becoming
more familiar with each other and moving through their interpersonal needs (inclusion, control
and affection), the quality of the group process improved.

In addition, our intervention efforts yielded significant changes in student practice. Upon
retrospection, we would have offered more examples and guidance during the initial discussion
topic. In future iterations of this project, we would begin the modeling from the very beginning.
We believe that these changes would have made the project more successful for all the students
involved.
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We base these statements on our reflection and our informal review of the materials generated by
this project. Further research needs to be done to examine the impact of several factors: thematic
discussions and the level of authenticity; the impact of modeling and rubrics in virtual
collaboration; measuring interpersonal needs and the subsequent impact of reaching these in
collaborative projects.

Recommendations

1. Social. Provide opportunities for the groups to get to know each other as individuals, possibly
utilize Web-based collaboration tools that enable video to introduce one another before the
project.

2. Collaboration Training. Provide students with training on how to collaborate in Web-based
environments. Making sure that the training teaches students about online group processes,
overcoming online communication barriers, and the difference between cooperation and
collaboration.

3. Thematic Discussions and Authentic Context. In addition to designing thematic discussions,
attempt to partner with a school, organization, or school board (e.g., your students could
operate as consultants). By creating these types of partnerships, the authentic element of the
project can be maximized and the concept of situated learning and cognitive apprenticeship
can be realized.

4. Modeling. Actively participate with your students at the beginning in an effort to model
appropriate collaboration etiquette and processes. Provide examples of quality collaboration
processes and finished products. And, use rubrics to provide guidelines that focus on the
thinking and collaborative processes as well as the groups'/students’ ability to defend their
statements
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Abstract

One of the goals of intreducing computers to the classroom is to support students who are more
reluctant to the use of technology or who do not have a computer at home in acquiring computer
literacy. Studies have shown that these students are often girls. The goal of the present study is to
find out if the difference between boys and girls in computer literacy can be leveled out in a laptop
program where each student has his/her own mobile computer to work with at home and at
school. 113 students from laptop and non-laptop classes were tested for their computer knowledge
and computer confidence. Students from laptop classes outperformed students from non-laptop
classes in computer knowledge while there was no difference in computer confidence. In
comparison to the non-laptop classes, the gender gap in computer knowledge was much smaller in
the laptop classes. In computer confidence, no harmonizing effect of the laptops was found.

Theoretical framework

Traditionally, girls tend to be less interested in computers, use them less often in their spare time
and have a more negative attitude toward computers (Bannert & Arbinger, 1996; Brosnan, 1998;
Metz-Goeckel et al., 1991; Okebukola, 1993; Shashaani, 1994). Consequently, they are often less
computer literate then boys. The introduction of computers to the classroom is meant to help
especially these disadvantaged students to become more computer literate. However, it has been
observed that computer projects, particularly those where students share a computer, can easily be
counterproductive: Students, who already know more about computers tend to dominate teams (at
least technology-wise) when computers are used for collaborative work, while the non computer
literate, i. e. mostly the girls, become mere observers (Kauermann-Walter & Metz—Goeckel,
1991). Thus, computer projects may benefit students with a high degree of computer literacy more
than those they are actually meant for (Sinhart-Pallin, 1990). If every student gets his/her own
computer, which can be used flexibly in and outside of the classroom, this problem might be
overcome because every student gets the chance to learn about computers individually. However,
so far no data exists to support this claim.

Data sources

The development of boys' and girls' computer literacy is one of the core questions that are
investigated in a laptop program, which started in March 1999. In this program, approximately
300 students and their teachers from a German high school are gradually furnished with
networked laptop computers. Over the course of four years, four cohorts of seventh graders will
enter the program. Currently, 220 students and their teachers have entered the program, two 9"
grade classes being in their third year, three 8" grade classes in their second and three 7" grade
classes in their first year.
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Method

In a review of different definitions of “computer literacy” (e. g. Higdon, 1995, Richter, Naumann
& Groeben, 1999; Tully, 1996) and “Internet literacy” (Doyle, 1996, Levine & Donitsa-Schmidt,
1998; Richter et al., 1999) the following dimensions were identified as central to the construct:

1. theoretical and practical knowledge about computers (hardware, software) and the
Internet (communication, information retrieval),

2. self efficacy/confidence regarding computers and the Internet
3. responsible use and critical reflection regarding computers and the Internet.

Accordingly, a computer literacy test was developed for this study. Existing questionnaires and tests
for computer literacy were considered and adapted/updated for the purpose of this study (e. g.
Pelgrum, Janssen Reinen & Plomp, 1993; Richter et al., 1999). The resulting test includes the
following seven scales:

1. CONF_COM: Confidence in using computers; Rating scale for self-assessment of the
students’ subjective level of confidence in using computers (confidence)

2. CONF_INT: Confidence in using the Internet: Rating scale for self-assessment of the
students’ subjective level of confidence in using the WWW to find information and in
using e-mail (confidence)

3. COM_TOOL: Computers as tool or toy: Rating scale to measure students attitude
towards computers and the Internet (tool or toy/critical reflection)

4, HW_OS: Knowledge in hardware (PC) and operating system (Windows95/98): Test
items with one right answer and three distracter alternatives (theoretical and practical
knowledge)

5. OFFICE: Knowledge in common office applications and presentation software (MS
Word, MS Excel, MS PowerPoint): Test items (see above, theoretical and practical
knowledge)

6. INTERNET: Knowledge in using the WWW for search tasks and in using e-mail: Test
items (see above, theoretical and practical knowledge)

7. SECURITY: Knowledge in basic security issues (virus protection, passwords): Test
items (see above, responsible use/critical reflection)

In addition, the test included items measuring descriptive data, e. g. the students’ age and gender,
access and use of computers at home and at school, access and use of the Internet.

In November 2000, the test was distributed to 45 students from two laptop classes (9" grade, age
14-15), who are in their third year of laptop use and to 68 9" graders from the same school who
do not use laptop computers but have regular access to the school's computer labs.

Results

Descriptive analyses of the sample showed that home access to computers was almost equal in both
groups: all of the students in the experimental as well as in the control group reported having a
computer at home. However, in the control group only 54,4% have their own computer while in
the experimental group every student has his/her own laptop computer. On average the computer
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is used every day in the experimental group (Median = 6 (= daily)), while in the control group it is
slightly lower (Median = 5 (= several times per week). Considerable differences exist in the use of
computers at school. While the laptop students reported having used the computer almost daily
(Median = 5), the control group students reported having used a computer only one to six times
throughout the school year (Median = 1).

Before results of the computer test were analyzed, some basic test statistics and item analyses were
carried out. To increase internal consistency, one item was excluded from scale COM_TOOL and
OFFICE respectively. Table 1 shows the test and item statistics for the remaining items.

Mg, SDseue N R T P o
CONF_COM 26.55 4.76 7 7-35 .50 .76 .78
CONF_INT  25.59 494 7 7-35 48 73 .76
COM_TOOL 22,39 435 6 6-30 51 75 75
HW_OS 3.88 1.82 6 0-6 47 65 72
OFFICE 4.03 3.39 8 0-11 62 .38 .84
INTERNET  3.02 2.33 9 0-9 .40 .39 72
SECURITY 1.68 1.22 5 0-5 .25 .34 .46

Table 1: Test and item statistics

(Mg,e: scale mean, SDg_,.: standard deviation, N: number of items, R: range, r,; mean item discrimination coefficient. P: mean
discrimination power, o standardized Cronbach’s alpha)

The effect of the use of laptops on boys and girls was determined using a 2-factorial, multivariate
analysis of variance (GLM) with laptop/non laptop as one factor and gender as the other factor and
the seven scales of the computer test as dependent variables. To test if the homogeneity assumption
for this procedure was violated, a Levene test for homogeneity of variances was carried out. For
four of the seven scales, a violation of the homogeneity of variance assumption was detected (see
table 2). Generally, it is assumed that the F statistic is robust against such violations (Bortz, 1995).
However, in these cases, non-parametric tests were calculated to verify the main effects found.

F dfl df2 o
CONF_COM .821 3 99 .485
CONF_INT .564 3 99 .640
COM_TOOL 3.817 3 99 .012
HW_OS 8.990 3 99 .000
OFFICE 10.739 3 99 .000
INTERNET 2.918 3 99 .038
SECURITY 1.913 3 99 132

Table 2: Levene test for homogeneity of variances
(design: Intercept+ GENDER+LAPTOP+GENDER * LAPTOP)
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Overall, the multivariate test (Wilks-Lambda) showed significant main effects for LAPTOP and
GENDER. The interaction of LAPTOP and GENDER was not significant on the multivariate
level (see table 3).

Effect Value F (exact) Hypothesis df Error df  Sig.
Intercept ,015 869,349 7 93 ,000
SEX ,745 4,541 7 93 ,000
LAPTOP 276 34,800 7 93 ,000
SEX * LAPTOP 911 1,291 7 93 ,263

Table 3: Multivariate tests (design: Intercept+GENDER+LAPTOP+GENDER * LAPTOP)

Gender effects

To help interpretation of the differences found, interaction plots were created (see Fig. 1 and 2).
The pattern is similar for most of the scales. Girls in the control group scored consistently lower
than boys on almost all of the subtests. In the laptop group, lower scores were only found for the
general confidence in using computers, for the knowledge on hardware and the operating system
and for the knowledge on security issues. On the COM_TOOL and the OFFICE scale girls of the
experimental group scored slightly higher than boys.

To investigate the statistical significance of the descriptive differences found, between-subjects
effects were calculated for each variable based on the GLM. The factor GENDER was significant
for the variables CONF_COM (F(1, 99) = 14.58, p = .000) and HW_OS (F(1,99) =8,75, p=
.000)". Furthermore, the factor approached significance for the variables CONF_INT (F(1, 99) =
3.09, p = .082) and SECURITY (F(1, 99) = 3.48, p = .065). Thus, gender differences seem to
occur particularly in the subjective confidence of boys and girls regarding the use of computers and
the Internet, and regarding the rather technical areas of computer use.

! A Man-Whitney U-test confirmed this result.

National Educational Computing Conference, “Building on the Future”
July 25-27, 2001—Chicago. IL

174



CONF_COM CONF_INT

Confidence in using computers Confidence in using the Internet
35 350
0 00
F 3 e 209 -—- —-——"----To--—om--m—o o
2 20
15 150
10 100
c c
§ s
i 5 £ 50
[ [
Nolsptop Lapcp Noisplop Lapcp
COM_TOOL

Computer as tool

op
No fpp Lapop

Fig. 1: Interaction plots for the variables CONF_COM, CONF_INT, and COM_TOOL
Boys
Girls ---—-__.

Laptop effects

As can be seen from Fig. 1 and 2, the use of laptops has only impacted the knowledge about
computers (hardware and operating system, office applications and Internet) but not the subjective
confidence in using computers or the Internet. Gains were particularly high for office software,
which was also used most frequently in the laptop program, while only moderate knowledge was
gained in the area of hardware and operating system and of the Internet. For the scale SECURITY,
laptop students were found to score slightly lower than the control group students. Verification of
the between-subjects effects for the factor LAPTOP showed significant effects for the variables
HW_OS (F(1, 99) = 188.03, p = .000), OFFICE (F(1, 99) = 202.27, p = .000) and INTERNET
(F((1, 99) = 8.74, p = .004), corroborating the pattern identified in the interaction plots’.

2 Man-Whitney U-tests confirmed these results.
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Fig. 2: Interaction plots for the variables HW_OS, OFFICE, INTERNET and SECURITY
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Interaction of gender and laptop

The plots reveal some interesting interaction patterns. For three of the four scales, which measure
computer knowledge, girls show a higher relative gain than boys, thus reducing the gender
difference in comparison to the control group. In one case (office applications) girls of the laptop
group even outperformed the boys. Among the knowledge tests, only the performance on the
SECURITY subtest shows no interaction of laptop use and gender.

In contrast, the plots of the two scales that measure the students’ confidence in using computers
and the Internet and the computer-as-tool scale show no differential effect. Regarding computer
confidence, girls score lower than boys in the control as well as in the experimental group. The
scores for Internet confidence of girls and boys lie close together in both groups. Again, there is no
clear effect of using laptops for either the boys or the girls. The same is true for the students’
attitude toward computers as tool. Differences are rather small and difficult to interpret.

The descriptive interaction could not be definitely verified, as there were no significant interactions
in the between-subjects tests. In two cases however, the interaction of GENDER and LAPTOP
tended to be significant. These were the variables that also show the highest relative gains of the
girls in comparison to the boys, HW_OS (F(1, 99) = 2,86, p = .094) and OFFICE (F(1, 99) =
2.89, p =.092).
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Conclusion

Although boys and girls in this study where equipped with computers almost equally well, the
results show that the participation in the laptop program had a significant effect on students’
computer literacy. In particular, the project fostered their knowledge of computer hard- and
software as well as their knowledge on using the Internet for information retrieval and for
communication. The only knowledge subtest where no difference was found between laptop and
non-laptop students was the knowledge on security issues. A likely reason for this is that security
issues were not dealt with in the laptop classes, while hardware and operating system, office
software and the use of the Internet (particularly for information retrieval) where explicitly covered
within the subjects’ curricula. The subjective confidence in using computers and the Internet was
not impacted by the project however. Different explanations might account for this finding. All
students (laptop and non laptop) were relatively experienced in using computers (all of them had
access to a computer at home and on average used it several times per week or more often). Since
many studies have shown that computer experience is directly related to computer confidence (e. g.
Levine & Donitsa-Schmidt, 1998; Rosen & Maguire, 1990), the finding that computer confidence
was high in both groups is not surprising. In addition, the finding might be attributed to a ceiling
effect, because the mean discrimination power of both confidence scales is rather low (see tab. 1).
In order to find out if participation in the laptop program can increase computer and Internet
confidence of students, the discrimination power of the scale should be increased.

The effects described above were particularly true for girls. In comparison to the girls of the control
group, the girls in the laptop group had considerably more knowledge of computer hard- and
software and of the Internet after participating in the project. The gender gap between boys and
girls in computer knowledge was much smaller in the laptop classes. On some of the subtests it
disappeared entirely. Thus, it can be concluded that the ownership of an individual computer and
the extensive use of the machine in the school context contributes to leveling out gender
differences in computer literacy. Surprisingly, the gain in computer knowledge did not have an
impact on the girls’ computer confidence. The gap in computer confidence between boys and girls
did not close in the laptop classes. The reason for this is not clear. While the gender difference in
computer confidence is often interpreted as a lack of confidence on the part of the girls, it could
also be that the boys are over-confident in their computer skills. Possibly, girls are more aware than
boys of how much they do not know about computers, and thus do express less confidence in their
computer skills. Another explanation might be that the prejudice that girls are less technically apt
then boys, which is deeply rooted in the female role model, impacts the girls’ feeling of self-
confidence with computers. In this case it would be necessary to foster girls’ self-confidence so that
they judge their computer competence more appropriately. In any case more research is needed to
find out what exactly determines self-confidence in using computers. Also, the results warrant for
caution when computer literacy is measured by self-assessment only, as self-assessment scales might
be systematically distorted.
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Introduction

While education systems from nation to nation differ significantly according to national character
and local requirements, developments in public policy initiatives regarding the use of Information
and Communications Technology (ICT) in schools have followed similar patterns among nations
and political units as diverse as the United States, the European Union, Great Britain, Denmark,
Germany, Italy, Victoria, Australia, Singapore, Japan, Viet Nam, Mexico and Brazil. Specifically,
initiatives for public investments in ICT tend to fall into common categories: investments in
introducing computer workstations into schools accompanied by initial technology training for
teachers are followed by investments in infrastructure and connectivity accompanied by further
professional training in both ICT skills and integration of ICT in classroom instruction while
attempting to define effective practices. The commonalities in such initiatives seem to stem from
the emergence of a global digital economy and society rooted in the evolution of ICT since the
birth of the Web, which has produced a species of education reform that has taken on an
unprecedented global character, regardless of performance of or local satisfaction with an
educational system. Further, the commonalities appear to have evolved reactively to a combination
of opportunity and pressure, with rational decision-making inadequately applied either to public
policy or instructional decision-making. The result is the emergence of issues of effectiveness not
yet addressed that must be resolved to enable nations, schools and communities to obtain an
adequate return on their extensive investments in ICT.

Methodology

This paper is an episodic rather than systematic analysis of international initiatives. It is based on
two and a half years of participant observations in international meetings, collaborations,
consultations, project planning and negotiations, supported by key document reviews that together
form the picture that emerges below. The participant observations were not originally undertaken
with the intent to do field research, but rather were consequences of work assignments for [BM's
education business and Reinventing Education program that involved interacting with various
ministries, education authorities, and community leaders as business opportunities emerged in
regions around the world. It wasn't until about a year ago that a sufficiency of cases had
accumulated that the possibility of codifying repeating occurrences became apparent. The result
was an attempt to capture retrospectively both the essence and specifics of the cases vis a vis the
hypothesis above: that emerging economic and social realities had driven common approaches to
education reform that have been more reactive than rational.

Three kinds of cases formed the data sources for this paper. The first were business opportunities,
which usually consisted of a briefing and discussion directed at determining the presence or
absence of a possible sale of products and services. During such sessions, information about the
state of technology presence and integration, and priorities for educational initiatives both with
and without technology were routinely exchanged. Of the 100 documented meetings, activities
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and projects that occurred from January 13, 1999, through June 12, 2001, that form the total
source base, ' 62 were of this type with numerous telephone and e-mail communications associated
either with preparation or follow-up taking place as well. Examples include meetings with schools
and school authorities such as:

Haram-modellen, Norway,
Aarhus, Denmark,

Toulouse, France,

Essex, England,

Outram School, Singapore, and
Mitaka City, Japan.

Additionally, a number of similar meetings were held at the senior civil service and ministerial
level. Selected examples include meetings with:

¢ Estelle Morris, then Minister of Standards and now Education and Skills Secretary,
UK.,
John Elvidge, Secretary and Head, Education Department, Scottish Executive,
Pascal Colombani, Director of Technology, Ministry of Education, France,
Paul Eschbach, Section Chief, Ministry for Schools and Further Training, Science and
Research, North-Rhine Westphalia, Germany,
Wee Heng Tin, Director-General of Education, Singapore, and
Nicky Capponi, Manager, Centre for Technology Supported Learning, DEET,
Victoria, Australia.

Finally, industry trade shows such as BETT, held in London each winter and attracting over 400
exhibiting companies and over 20,000 visitors from 76 countries, offered concentrated
opportunities to interact with a wide variety of both users and providers of technology in
education.

The second case type were formal, invited addresses to international audiences. Examples include:

the NAHT Conference, October, 1999,

a Singapore Ministry of Education school administrators plenary, September, 1999,
the EUN Schoolnet Conference, March, 2000, and

the Edinburgh Science Festival, April 2001.

While such sessions consisted primarily of the dissemination of the speaker’s views regarding
technology in schools, the inviting government or organization requested the topics. The sessions
also offered invaluable feedback and confirmation on the appropriateness of those views to
international venues.

The third case type were project planning negotiations surrounding opportunities for international
Reinventing Education projects, philanthropic projects funded by IBM's International Foundation
to generate solutions and solution models for the effective use of ICT in schools patterned after the
Reinventing Education program sponsored by IBM in the U.S., and ongoing Reinventing
Education projects.’ Examples include:

! APPENDIX A contains a complete list of all meetings and key informants. Note that some meetings were not finite in
nature, and involved ongoing collaboration and/or multiple party participants such as during the BETT and TWL Trade
Shows. Yet other meetings served more than one purpose.

2 http://www.bettshow.com/bett/default.asp?SectionName=bett_About& Group=V

® APPENDIX B contains summaries of the eight active international Reinventing Education projects. Additional
information about Reinventing Education can be found at http://www.ibm.com/ibm/ibmgives.
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¢ The Singapore Ministry of Education, Instruction and Assessment Transformation
Project
Mitaka City, Japan, Period of Integrated Study Proposal
Toulouse, France IUFM and Academie, ICT-based Improved Performance In ZEP
Schools Proposal

e The UK. Department for Education and Employment (now the Department for
Education and Skills), Beacon Schools Dissemination Project

Because these cases require the identification of critical issues for school transformation and
negotiation of agreements between governmental units and IBM, they have been highly revealing
of the policy directions and priorities felt at both the governmental and operational levels of
education in the participating regions.

The model for thinking about patterns of investment and policy stems from the Four Pillars of
U.S. education technology policy objectives established in 1996 by the President and tracked since
that time by the CEO Forum on Education and Technology.’ The Pillars focused on Hardware,
Connectivity, Content and Professional Development, and set a target for action by schools and
education governing bodies. The challenges issued were:

e Hardware
All teachers and students will have modern multi-media computers in their classrooms.
e Connectivity
Every classroom will be connected to the information superhighway.
¢ Content
Effective software and online learning resources can increase students’ learning
opportunities.
¢ Professional Development
All teachers in the nation will have the training and support they need to help students
learn using computers and the information superhighway.

The establishment of the Four Pillars as policy led to the creation of new programs and the
application of funds from existing programs such as

the Technology Literacy Challenge,

Technology Innovation Challenge Grants,

PT3 (Preparing Tomorrow's Teachers to Use Technology) Grants,
Title I grants for basic and advanced skills, and

E-rate discounts

that in 2000 supported technology initiatives in U.S. schools to the level of approximately $7
billion, $1.5 billion of which came from federal sources other than e-rate.” Given the financial and
policy focus on educational technology implementation, the CEQ Forum, a consortium of
technology providers, digital content providers and education organizations, was established to
track progress in these areas and study movements in practice such as the growth in professional
development allocations from technology budgets from under 7% two years ago to a
recommended 20% in the current version of the Senate education bill.? It was the CEO Forum's
findings over the duration of its existence of clear movement in the Hardware, Connectivity and
Professional Development Pillars coupled with less clarity in the Content Pillar and the strong
need for research on what works expressed in its final, newly released report on Accountability,

* School Technology and Readiness Report: From Pillars to Progress, The CEO Forum on Education and Technology,
October 9, 1997 pp 7-8

5 The Power of the Internet for Learning: Moving from Promise to Practice, Report of the Web-Based Commission to
the President and Congress of the United States, pp. 118-119

§ http://www.ceoforum.org. All reports from the Ceo Forum can be downloaded from that site.
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coupled with the hardware, connectivity and professional development focuses and increasing
interest in demonstrated best practices that emerged from the 100 cases referenced above that
suggested the possibility of a pattern of commonalities that evolves naturally in response to
economic, social, institutional and political circumstances and pressures, and which might be
reflected by any system experiencing those same circumstances and pressures.

The Context- Fuel for the Global Digital Economy

The drive toward increased investment in ICT in various locations around the globe stems from a
simple reality: the unprecedented growth of a global digital economy and society as the single
largest fundamental transformation in the world’s social and economic structure since the
industrial revolution, with immediate and dramatic implications for education. Federal Reserve
Board chief Alan Greenspan put the impact in perspective when he said,

“What differentiates this period from other periods in our history is the
extraordinary role played by information and communication technologies. The
effect of these technologies could rival and arguably even surpass the impact the
telegraph had prior to, and just after, the Civil War."’

John Glenn underscored the educational implications when he wrote in a report to the U.S.
Department of Education, “Times have changed. In an integrated, global economy, whose key
components are increasingly knit together in an interdependent system of relationships, will our

children be able to compete?”® The same concerns caused the German government to establish an
initiative called D21 in 1999 to

“...boost competitiveness in Germany's economy, generate new markets, create
new workplaces and reform and ‘informatize’ education...” to enable German
youth to develop the skills necessary to be successful ?

According to Yeow Cheow Tong, Singapore’s Minister for Communications and Information
Technology, Singapore's

...aim is to equip infocomm workers with the right mix of business skills and up-
to-date technical competencies so that they can succeed in the competitive global
Internet economy. .. For students, the Ministry of Education'’s target is to have
30% of the school curriculum computer-based. This will pave the way for our
students to be infocomm-savvy.'o

The French government asserted the importance of ICT in January, 1998, in the Prime Minister's
plan “Preparing France's Entry into the Information Society,” with education the first of the six
priorities established."” In Australia, the Department of Queensland Education has developed a

7 “Fed chief: Tech is driving productivity,” USA Today Online, http://www.usatoday.com/life/cyber/invest/in770.htm,
June 13, 2000

8 Before It's Too Late: A Report to the Nation from the National Commission on Mathematics and Science Teaching
for the 21* Century, Education Publications Center, USDOE, September, 2000, p 4

® http://d21 fujitsu-siemens.com/d2 1/english/d21_en.htm; Appendix A, #55, Paul Eschbach, 9/27/00

19 "Strategies for Developing Manpower in the Sector,” Yeo Cheow Tong, Speech to the Singapore Computer Society,
March 4, 2000.

" APPENDIX A, #49, Pascal Colombani, 2/22/00
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New Basics Plan intended to prepare students for the “new blend of skills and competencies”
required by “new technologies, globalised economies and communications media...." "2

Transformations in the global economy are here to stay, regardless of the recent slow-down in the
U.S. economy. In discussing the downturn, Federal Reserve Board Governor Laurence H. Meyer
explained how the recent period of technological innovation has created a vibrant economy in
which opportunities for new jobs and businesses blossomed; and while challenges clearly exist,
dramatic gains in innovation and technical change have driven productivity.13 These gains are, in
Greenspan's words, “structural gains in productivity,”"* and as government after government has
attested, the fuel for the technology-based productivity engine is a growing, highly trained, ICT-
enabled workforce.

The direct line between the need to support a dynamic, expanding economy through the
investment in and integration of ICT in public education has been both simple and quick for
nations and communities to draw- and the consequences for failure to act in lost opportunity and
unfilled jobs has been easy to track. ITAA's 2001 report, Bridging the Gap, found a job market
where one in every 14 U.S. workers was involved in information technology and where one in
every 12 IT jobs went unfilled for want of an appropriately skilled applicant." In Singapore, Yeo
Cheow Tong noted that

“...with the rapid emergence of the Net Economy... the industry has projected
that it will need 250,000 workers by the 2010. This is more than two-and-one-
half times the current infocomm manpower of 93,000 that is being employed
across all industries. This projection may appear on the conservative side, since
International Data Corporation [IDC] has predicted that the global Internet
economy will grow by 56% per year for the next 3 years.”'®

IDC Research reported a projected shortage of 1,000,000 IT professionals for Europe by 2002,
threatening European growth and economic competitiveness. The marketing research firm also
projected a worldwide deficit for the same year of 2,000,000 IT workers.'” Additionally, the
European Information Technology Observatory (EITO), noted that while the worldwide IT
industry creates about 600,000 jobs a year, more than 100,000 additional jobs could be created if
industry could find sufficiently skilled people.’®

Thus, a global competition has emerged, driven by the quest for economic advantage that revolves
around a race to improve the development of a knowledgeable, skilled workforce. We now see
politicians running for office to be the Education President or, as in the case of Tony Blair, on a
platform of education, education, education. We now see marketing tracking agencies such as the
Computer Industry Almanac and QED following the rate of computer and Internet penetration
into the population, and governmental agencies such as the USDOE's National Center For
Education Statistics and the U.K.’s Department for Education and Employment measuring the
ratio of students to internet-enabled, multi-media computers. Of the 100 cases documented in
APPENDIX A, not one failed to indicate at some point in discussions, proposals, policy
documents or program initiatives the crucial role of ICT in education to enable the development
of a skilled workforce for growing a competitive 21* century economy. The competition is
palpable, as Ralph Tabberer of the U.K.’s Teacher Training Agency indicated when he saw a

'2 Draft New Basics Technical Paper, Version 3, 3 April 2000, pp 5-6; APPENDIX A, #68

13 What Happened to the New Economy? Remarks by Laurence H. Meyer before the New York Association for Business
Economics and The Downtown Economists, New York. June 6, 2001,

! Greenspan, June 13, 2000

1% http://cnnfn.cnn.com/2000/04/20/career/q_it_shortage/

'8 Yeo Cheow Tong, March 4, 2000

' http://www.nua.le/surveys/index.cgi’f=VS&art_id=905355296 &rel=true, September 23, 1999

8 http://www.iht.com/IHT/SUP/052799/car03.html, May 27, 1999
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comparison of his country’s Internet penetration to that of other nations. “The U.K. is twelfth?"
he said. “We're going to change that!"*® It is this reality that has driven a common pattern of
response to ICT integration and education transformation in various regions of the world.

The Commonalities

Prior to the spectacular growth of the World Wide Web in 1994, the introduction of computers
into schools was considered desirable, but hardly imperative. The purposes for hardware purchases
ranged from making new tools like word processors available to providing interesting instructional
support materials for specific educational objectives to introducing computer literacy and even
programming concepts to simply being innovative. Little urgency existed to drive investments, and
decisions to buy were essentially discretionary and even adventuresome. Training for teachers was
generally focused on using the technology, and included matters such as file management and disk
handling. While differences could be found from implementation to implementation, and models
for effective integration had evolved,? the use of computers in teaching and learning had little
institutional impact during that period. As a result, local conditions predominantly determined the
approach to and perceived value of technology in education. Such was the circumstance that
caused one early provider of educational hardware and software in 1991 to conclude that, after on-
site investigations, solutions created in the U.S. could not be successfully remarketed in Europe or
even in Canada.?” But then, the marriage of information technology and communications
technology had not yet occurred, and the global digital economy had not yet been born.

Just seven years after the initial release of the first commercial graphical Web browser, the urgency
of investment in ICT is now virtually universally accepted. The OECD is engaged in various
studies on the role of technology in education for spurring community development among its 30
member nations,? and there is even a guide now available from Harvard’s Center for International
Development, replete with exemplars from countries such as India, Chile, Peru and Tanzania, to
help developing nations plan for establishing and using the productive capacities of technology.?®
Inquiries about the use of computers in classrooms come by e-mail from all parts of the world,
including requests from India's SchoolNet project and queries from Nigeria about reading using
computers.24 One of the Reinventing Education projects is focused on integrating computer-based
instructional programs into classroom practice in Viet Nam using the same content and methods
employed in many school districts in the U.S.?

The similarities in focus and attention relative to the implementation of ICT in education that
have emerged are striking, and have moved far beyond the early days of buying computers and
providing technology training. These commonalities lie in three main areas: infrastructure,
professional training, and a drive for improved results.

Infrastructure

The U.S. Congress established the e-rate in 1996 to enable schools, and particularly the poorest
schools, to get online. At roughly $6 billion expended exclusively on communications networking
by the end of 2000, this investment is clearly one of the most (if not the most) impressive in the
world. It is not the only example, however, of key investments to foster ICT in schools. The UK.’s
National Grid for Learning (NGfL), for instance is funded at a more modest level of $1.6 billion
over four years, and includes support for Internet-based teaching and learning and the

' APPENDIX A, #20

B http://www.apple.com/education/k 1 2/leadership/acot/library.html

2 Personal communication with Robert W. Mendenhall, President, WICAT Systems, May 14, 1991
22 APPENDIX A, #2; see http://www.oecd.org/els/education for current reports.

2 http://www.readinessguide.org/vignettes.html

 Personal e-mails from Louise Davis, 8/10/200 and Esat Feria, 2/6/01

% APPENDIX B. #72

% http://www.benton.org/e-rate/pressrelease.html,
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management of education, and actually establishes a national education network.”” In fact, many
nations have built ICT networks for schools. Twenty-three nations in Europe, including, among
others, the UK., Ireland, France, Slovenia, Israel, Greece and Portugal have formed a network
alliance called EUN Schoolnet, termed by the EUN as a network of networks, and funded by the
member Ministers of Education and the European Commission. EUN Schoolnet itself provides
significant multi-lingual resources and activities in support of pan-European ICT integration and
use in schools.?® Australia has a similar network, EANA that is owned mutually by all the Ministers
of Education and Training from the states and territories.” Singapore, through its Masterplan for
IT, the Ministry of Education Web sites, and Sing ONE, a national broadband network, provides
broad support for the development of ICT at all levels of education.® Japan's investments include
the Advanced National Education Network linking 2000 schools in all 44 prefectures and an
increasing focus on broadband networks.®' Differences in approach from network to network exist,
but all represent funded policy initiatives and are focused on creating linkages and resources to
facilitate ICT-based education.

Professional Development

In 1999, the CEO Forum published its Year 2 report on Professional Development for integrating
technology with teaching and learning.* In that report, the CEO Forum made two key points that
have profound implications for training teachers to use ICT effectively:

1. Training teachers on the basics of technology is insufficient to develop
effective models of technology integration in classrooms,” and

2. Training for effective technology integration is a continuous improvement process best
focused on results.*

Since the publication of that report, the federal PT3 (Preparing Tomorrow's Teachers to Use
Technology) program was funded at $75 million in 2000, and, with many other state, local and
federal investments, drove the total expenditures as a percentage of the nation’s technology
expenditures in schools to nearly 20%. Again, though the magnitude of investment by the U.S. is
large, other nations are also investing significantly in the same endeavors. In the U.K., for instance,
$363 million in New Opportunities Funds (NOF) are dedicated to training teachers to use
technology in their specific areas of curricular expertise to meet the requirements of the National
Curriculum. Every one of the national networks listed above has a professional development
component, and in some instances such as Singapore’s Teachers’ Network, Germany's e-
initiative.nrw, and Denmark's Sektornet, the teacher focus is primary.35

Another powerful indicator of common interest in effectiveness-driven, classroom integration-
oriented professional development is the focus seen in all of the Reinventing Education projects.
Even the Viet Namese project referenced earlier, though categorized by both IBM and the
Ministry as a content project, has a focused teacher training component involving Hanoi Teacher
Training College.®® Similarly, the project in the State of Rio, though dealing with the need to
improve science instruction, is an ICT-based professional development program employing online

2 APPENDIX A, #11, 4/19/99, 5/24/99

2 APPENDIX A, #3; http://www.eun.org/eun.org2/eun/en/about/sub_area.cfm?sa=87

2 APPENDIX A, #69, 8/23/00; http://www.edna.edu.au/EdNA

3% APPENDIX A, #57, http://www.s-one.gov.sg/overview/it2k01.html; http://www1.moe.edu.sg
3! APPENDIX A, #66 and #67

32 Professional Development: A Link to Better Learning, CEO Forum, http://www.ceoforum.org

3 Ibid., STaR Chart

3 Ibid., pp. 12-15

3 APPENDIX A, #63, #55, #46

% APPENDIX B, #72
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collaboration tools.” Ireland, Italy and Mexico are all engaged in using online collaboration tools
to prepare teachers to use ICT more effectively,38 while Singapore is using similar tools to explore
transformations of conventional practice in their schools by introducing new methods of teaching
and assessing student performance using ICT.® Overwhelmingly, education policy makers around
the world have come to understand that realizing the potential benefits of ICT investments is
wholly dependent on the preparation of teachers to carry out effectively new models of instruction.

The Drive for Improved Results

One problem with revolutions, whether political or economic, is that they often require action
before all matters can be fully considered. And while carpe dien! may make a terrific motto, it may
not be the best method of public policy formation. On the other hand, if shots are flying and
bombs are bursting, asking to think things through for a few years probably won't bring about a
cease-fire. There can be little doubt that much of the pressure to place computers in classrooms,
build communications infrastructure and education networks, and train teachers in using the new
tools came from the burgeoning new economy and the urgency to address the implications within
educational institutions in time to meet new demands before windows of opportunity closed. And
though the investments in ICT for schools were made with clear strategic vision, it doesn't mean
that the implications were always understood or the details of implementation were always worked
out.

Two Reinventing Education cases have been concerned about the implications of this for some
time. Victoria, Australia, has a long history of excellence in the use of ICT in schools. It is
noteworthy that while recent information out of the National Center for Educational Statistics in
the U.S. reports roughly 2/3 of U.S. teachers feel at best only somewhat prepared to integrate
technology into classroom instruction, 2/3 of Victoria's teachers report “routine use” of ICT in
their classroom activity."! Yet Victoria is still investing in a Reinventing Education project to study,
through action research, effective practices with ICT to build a cadre of sharable expertise within
Victoria's schools to enable broader dissemination of those practices.”” The Standards and
Effectiveness Unit in the U.K. was originally formed early in Tony Blair’s first administration to
focus on improving standards of performance in the U.K. through the identification and
dissemination of demonstrated effective practice.43 One of the key programs developed for
accomplishing this purpose is called the Beacon Schools program. The U.K.’s Reinventing
Education project focuses on the dissemination aspects of the Beacon Schools program, seeking to
use ICT as a means of defining and facilitating methods of disseminating effective practice.* It is
interesting to note that the relatively recent focus in the U.S. on accountability has focused more
on funding conventional objectives measurement than on research and dissemination of effective
practices.

Conclusion

The urgency to introduce ICT into classrooms around the world has stemmed from fundamental
transformations in the economic and social context in which schools exist. This is as it should be,
as schools serve the societies that create them. If there is an increasing consistency in how nations
approach the issues of integrating technology into their schools, it is perhaps because of the
increasing similarity of social and economic structures in which all our schools exist.

3 APPENDIX B, #75

3 APPENDIX B, #73, #76, #78

3 APPENDIX B, #77

40 "Teacher Use of Computers and the Internet,” USDOE National Center for Educational Statistics, April, 2000
“ APPENDIX A, #69, 8/23/00

2 APPENDIX B, #79

“ APPENDIX A, #8

“ APPENDIX A, #74
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The speed with which these events have unfolded, however, leaves questions unanswered. Some of
these have already been asked: Do we know what practices are effective? Do we know how to train
our teachers so they can implement these practices? But beyond those questions lie some others
that must be asked and answered: Do we know yet what changes our economy and society demand
our curriculum and instructional practices to address? If there is a new, 21" century global digital
economy, do we understand enough of its requirements to determine what schools must do
differently from what they have done conventionally? As we search for effective practices and
study ways to transmit what we've learned, are we trying to fit truly different kinds of goals, means
and results into institutions formed to support other goals, means and results? Have we begun the
process of understanding what our institutions need to become?

The introduction of ICT has in a mere seven years become a fundamental component of
contemporary education. What it has not yet become is part of a construct of transformed public
educational institutions. What we have discovered is that the implications of the 21* century
global digital economy and the presence of ICT in our educational institutions has begun a
dramatic process of change, not the least of which is that those exploring the possibilities are far
more numerous and far more advanced than we may have thought. What we have not yet
discovered is what we want to accomplish with ICT. What is not sufficient is to do the same things
we've always done a little faster and a little better; the changes already in place tell us that such an
ambition is too meager.
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APPENDIX A: Meetings and Informants List

Type refers to Business Meeting, Presentation, or Reinventing Education Grant activity.

Multinational
Meeting/Group Key Informant(s) Dates Type
BETT (British Education Multiple 1/13-1/15/99; 1/12- P,B
Training and Technology) Show 1/14/00; 1/10- B
1/13/01
B
OECD (Organisation for David Istance, Principal 7/5/99 B
Economic Co-operation and Administrator, Centre for
Development) Educational Research and
Innovation
EUN Schoolnet Ulf Lunden, Director 1/11/00; B
Ferry de Rijke, Chairman 4/11/01 B
EUN Schoolnet Conference Ulf Lunden, Director 3/20-3/21/00 P
EU e-learning Summit Multiple 12/7/00; B
1/12/01 B
5/10/01 P
England
Business in the Community Estelle Morris, Minister for 2/16/99 B
School Standards
Lincolnshire Technical College 2/19/99
SEU (Standards and Effectiveness | Michael Barber, Director 2/23/99
Unit), DfEE (Department for . .
Education and Employment, now Ralph Tabberer, Senior Adviser
DfES, Department for Education
and Skills)
Birmingham LEA (Local Doug Brown, IT Adviser and 4/14/99 B
Education Authority) International Liaison
Staffordshire LEA 4/15/99 B
NGfL (National Grid for Ralph Tabberer, Divisional 4/19/99, B
Learning), DfEE Manager 5/24/99, G
6/29/99, 10/14/99 G
G
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School Leadership) Online

Reinventing Education Project Ralph Tabberer, Chief Executive, | 3/22/00, B
TTA 9/29/00, B
6/13/01; B
g:;g:)ﬁngr:g? » Manager, Beacon staff meetings 2000- G
' present
Essex County LEA Peter Evans, Head of Education 4/21/99, B
Services 5/21/99 B
BESA (British Educational Eileen Devonshire, 4/21/99, B
Software Assn.) 6/29/00 B
TWL (Tomorrow's World Live) 4/20/99-6/27/99 B
Project meetings multiple staff
meetings
TWL Expo 6/28-7/4/99 B
NAHT (National Head Teachers’ | Chris Thatcher, President 5/24/99, B
Association) 7/1/99, B
9/15/99 B
BECTa (British Educational Owen Lynch, Chief Executive; 6/14/99 B
Communications and Technology | Fred Daly, Director, NGfL
agency)
Greenwich LEA 9/15/99, 11/15/99, B
1/11/00
B
B
Skinners Conference 10/14/99 P
NAHT Conference Chris Thatcher, President 10/15/99 P
DfEE Michael Wills, Minister for 11/17/99 B
Learning and Technology
DfEE, Curriculum and Imogen Wilde, Director of the 1/21/00; B
Communications Group Schools Directorate, DfEE 1/8/01 B
TCT (Technology College Trust) | Professor Nigel Paine, Chief 3/15/00 B
Executive
Institute of London, Department Professor Geoff Whitty, Director 3/16/00, B
of Education 1/8/01 B
West Sussex Council 5/15/00 B
NAACE (National Association of | Mike Smith, Professional Officer 5/16/00 P
Advisers for Computers in
Education) Conference
TCT Conference Professor Nigel Paine, Chief 11/30/00 P
Executive
New Invention Infant School 12/4/00 G
Brychall Secondary School 12/4/00 G
NCSL (National College for Tony Richardson, Head 12/7/00 B
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Scotland
Inverclyde Council Maria Russell, Director, 2/17/99, B
Information Technology Services 4/16/00
Inverclyde Schools Head Teachers | Robert Cleary, Chief Executive, 4/16/00 P
Inverclyde Council
SCET (Scottish Council for Ian Watson, Managing Director; 5/28/99 P
Education Technology) Richard Pietrasik, Chief Executive
7/4/99 B
SESNET (Napier University) Henry McLeish, Minister of 10/13/99

Enterprise & Lifelong Learning

Glasgow Telecolleges Network

Tom Wilson, Principal

5/28/99, 11/19/99

B
Scottish Executive John Elvidge, Secretary and Head, | 4/16/99
Education Department;
Scottish Executive, ICT Team Stuart Robertson, Team Leader 4/16/99, 11/19/99, B
1/13/00
B
B
Clackmanonshire LEA 1/17/00 B
CBI Mentoring Project 3/23/00 B
British Association for Learning 4/10/01 P
English for Academic Purposes
(BALEAP) Conference
Edinburgh International Science 4/12/01 P
Festival
N. Ireland
WELB (Western Education Jimmy Stewart, Director 6/12/01 B
Library Board) Classroom2000
Ireland
Reinventing Education Grant G
Project
Norway
Arild Eiken, Project Leader 9/8/99 B

’ Haram-modellen Schools
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Denmark

Formation Unit

Uni-C Dorte Olesen, CEO 9/9/99
City of Naestved Hermann Weidemann, Local 9/99/99
Authority Director
City of Aarhus Poul Tang, Sektornet Support 2/24/00
France
Ministry of Education Pascal Colombani, Director of 2/22/00,
Technology; Clara Danon,
Director of New Technologies 7/5/99
Toulouse IUFM and Academie Gilbert Ducos, Director, 5/25/99

Toulouse ZEP Schools Project

1/12/00, 12/31/00

various remaote

meetings
Germany

Berlin Senate Administration for Dr. Thoma, Media Consultant 3/13/00
Schools, Youth and Sport
Berlin Waldenburg-Oberschule Herr Schwiewek, Headmaster 3/13/00
Reinventing Education Project Herr Roland Berger, Director, e- 5/19/00
Discussions initiative.nrw; Frau Dr. Susanne

Pacher, Adviser, Baden-

Wouerttemberg Ministry of

Culture, Youth and Sport
Reinventing Education Paul Eschbach, Section Chief; 9/27/00,
Discussions, Ministry for Schools | Roland Berger, Director e- 1/11/01

and Further Training, Science initiative.nrw
and Research, North-Rhine

Wesphalia

Italy

| Reinventing Education Project

Singapore

Reinventing Education Betsy Lim, Director of IT

1998-1999, multiple

Discussions with MOE Training meetings
Outram School Chan Poh Meng, Principal 8/28/99
Raffles Girls’ School 8/30/99
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Nanyang Girls High Goh Kin Soon, Head of 8/30/99 B
Department, IT
MOE Wee Heng Tin, Director-General 8/26/99, G
of Education; Tan Yap Kwang,
Director Educational Technology 9/2/99, G
Division; Betsy Lim 4/2/01 G
Schools’ Administrators Plenary 9/2/99 P
Teacher's Network Nichotas Tang, Deputy Director 8/28/00 B
Outram School/MOE Chan Poh Meng, Betsy Lim 3/7-3/11/00; G
Reinventing Education Project 8/25/00;
3/30-4/2/01
Vietnam
| Reinventing Education Project I G
Japan
Mitaka City Education Center 8/29/00 B
Reinventing Education Katumi Oshima, Chief Researcher | 8/31/00 G
Discussions and Teacher-Consultant to
Mitaka City Board of Education
Australia
Department of Queensland W.G. (Bill) Clarke, Director, 8/22/00 B
Education Information Management
Victoria Department of Nicky Capponi, Manager, Centre | 8/23/00, G
F}%du.caftlon and Employment £or Te.chnology Supported 3/28-3/29/01 G
raining earning
Mexico
Reinventing Education Project G
Brazil
Reinventing Education Project G
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TOTALS:

BUSINESS

PRESENTATION

GRANT

62

10

28
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APPENDIX B: IBM Reinventing Education Program

International Grant Site Overviews

Strengthening Curriculum
VIETNAM MINISTRY OF EDUCATION

Challenge: To improve the quality of instruction by providing teachers with hands-on professional
development opportunities, with a focus on technology.

Technology Solution: Teaching and Learning with Computers
Current Implementation:

o Number of Schools: One primary school (Tran Quoc Toan), 4 secondary schools
(Trung Nhi, Nguyen Truong To, Hanoi-Amsterdam and Chu Van An), and the Hanoi
Teacher Training College (Truong Cao Dang Su Pham Ha Noi)

e Number of Teachers: 60 teachers

Project Description: The Vietnam Ministry of Education/IBM Reinventing Education grant
partnership is focused on teacher professional development in the use of technology. Beginning in
Hanoi, teachers are exploring and learning new ways of teaching and learning in order to improve
students’ performance using IBM's Teaching and Learning with Computers (TLC) approach,
which emphasizes integrating technology into school curricula and student-centered classes. The
partnership involves the Hanoi Teacher Training College, the major teacher training institution
that has incorporated technology into its ongoing preservice program.

Next Steps: The partnership, through the Hanoi Teacher Training College, will continue to train
greater numbers of teachers throughout Hanoi, beginning in Ho Chi Minh city.

Increasing Collaboration for Higher Achievement

IRELAND DEPARTMENT OF EDUCATION AND SCIENCE
Challenge: To bridge the gap between home, school and community by providing parents with
secure, online opportunities to participate in their children’s education.

Technology Solution: IBM Learning Village
Current Implementation:

e Areas of the country: Dublin, Cork and Dundalk
e Number of Teachers: 450

Project Description: Through Reinventing Education, a localised version of IBM Learning Village
is being implemented in three areas of the country: Dublin, Cork and Dundalk. Teachers are using
the technology to collaborate with teachers in other schools on subjects of common interest such as
best practices in science teaching. Using IBM Learning Village, teachers also have created their
own homepages that parents are accessing for information on classroom activities. Parents are using
the technology to communicate with teachers about their children's progress. The National Center
for Technology and Education, a primary partner in this project, has developed training and
materials for teachers on [BM Learning Village and is providing ongoing support.
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Next Steps: Project scale-up will begin in Dundalk to introduce the project to all schools in the
town.

UNITED KINGDOM DEPARTMENT FOR EDUCATION AND EMPLOYMENT
Challenge: To develop models for the effective dissemination and sharing of successful practices
where a significant aspect of the sharing is online.

Technology Solution: IBM Learning Village
Current Implementation:
e Number of Schools: 50 schools (25 Beacon schools and their 25 partner 