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It was the best of times, it was the worst of times,
It was the age of wisdom, it was the age of foolishness,
It was the epoch of belief, it was the epoch of incredulity,
It was the season of Light, it was the season of Darkness,
It was the spring of hope, it was the winter of despair,

 Charles Dickens
A Tale of Two Cities
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Forces Driving Changes in Higher
Education

• Financial imperatives, including the cost of
education

• Societal needs and different kinds of students
(K-12, economic competitiveness, multicultural
society)

• Technology (computers, telecommunications,
networks)

• Evolution or revolution (time scale compression)
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The Age of Knowledge is replacing
the Industrial Age

• Prosperity depends on educated people and
their ideas

• The wealth of nations

• Key to personal standard of living
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“Society is undergoing a fundamental
    transformation from the Industrial Age to the
    Information Age.  Those who realign their
    practices most effectively to Information Age
    standards will reap substantial benefits.”
Transforming Higher Education:  A Vision for
              Learning in the 21st Century.
Dolence and Norris, 1995
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“Thirty years from now the big
universities will be relics.  They
won’t survive.  It’s as large a change
as when books were first printed”

 Peter Drucker
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OLD PARADIGM

Take what you can get

Academic calendar

University as a city

Terminal degree

University as ivory tower
society

Student=18 to 25-year-old

NEW PARADIGM

Courses on demand

Year-round operations

University as idea

Lifelong learning

University as partner in
society

Cradle to grave (K to gray)
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OLD PARADIGM

Books are primary medium

Student as a responsibility

Competition with other
universities

Student as a responsibility

Delivery in a classroom

NEW PARADIGM

Information on demand

Lifelong revenue resource

Competition from private
sector

Student as a customer

Delivery anywhere
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OLD PARADIGM

Multi-cultural

Bricks and mortar

Single discipline

Institution-centric

Government funded

Technology as an expense

NEW PARADIGM

Global

Bits and bytes

Multi-discipline

Market-centric

Market funded

Technology as differentiate
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Today’s Students - The Digital
Generation

• Demand interaction

• Learning is a plug and play experience

• Won’t read a manual but will learn through
experimentation

• May not learn best in a linear, seriatim approach

• May be different from baby boomers in a neural
sense

• Are not intimidated by computers
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Technology Drivers

- wireless, handheld devices

- household LANs (audio, video, appliances - toasternet)

- 60% of users shop on-line

- e-commerce growing 40%/yr

- integrated voice, data, video networks

- 3D representation of virtual humans (avatars) in customer
service/sales.

- voice communication with computers
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Web Laws

• if it’s not on the web, it’s not true;

if it is on the web, it might not be true

• the demand for bandwidth is insatiable

• increasing the number of users makes the
network or product more valuable
(webonomics)

• giving product away makes the product
more valuable (e.g. browsers)
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Increased Disintermediation

• amazon.com

• death of a (car) salesman

• insurance

• clothing

• travel

• computers and accessories

• education?
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Technology in Education

Pro

1. It improves student learning and makes it more interesting

2. It prepares students to live and work in the digital age

Con

1. It is unproven and does not impact achievement.  It costs
more and is not a panacea

2. Employers will hire team-oriented creative people and
teach them the necessary computer skills
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Learning vs. Teaching
Paradigm Shift

• Linear vs. nonlinear learning approach

• Self-paced, on-line methods (checkpoints
on learning)

• Interactive learning

• Reviewing class materials (web)
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Learning Environment
Closed versus Open

• SGG
(Screen-Grade-Graduate)

• Faculty standards

• Faculty constructed

• Gatekeeper

• ALM
(Assess-Learn-Master)

• Validated outcomes

• Learner constructed

• Expandable

• Personal best



17

Quality in Instruction

• “We already tried self-paced instruction before and it did
not work”

• Quality should be determined by learners and instructors

• Anything that enhances the learning process improves
quality

• If not strategically applied, technology represents an add-
on cost

• Technology used to personalize learning has a significant
impact (e.g., immediate feedback)
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Learning and Retention

• Teaching Others - 90%

• Learn by Doing - 75%

• Discussion Group - 50%

• Demonstration - 30%

• Audio/Visual - 20%

• Reading - 10%

• Lecture - 5%
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What makes a good teacher?

• Concern for students

• Knowledge of subject matter

• Stimulation of interest

• Availability

• Encouragement of discussion

• Ability to explain clearly

• Enthusiasm

• Preparation
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Fall, 1994 Traditional Internet-Enhanced
(with lectures)

  Drop Rate 12.8% 6.6%

  GPA 2.46 2.76

  Savings faculty, TA time 
increased productivity

All homework and quizzes submitted/graded electronically
IEEE Trans. Education, 39, p. 287 (1996)

Assessment of Instructional Technology
University of Illinois

ECE 270 - Introduction to Circuit Analysis
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Technology-Enhanced Learning-
Institutional Factors

• Constituency needs and circumstances

• Relevance to institutional mission

• Faculty workload and program resources

• Course development resources
(faculty release time)

• Instructional design and support resources

• Student support infrastructure/ease of

enrollment



22

Institutional Factors

• Networking infrastructure

• Technology classroom availability

• Access/admission standards/role of
extension

• Business models - % online in course
inventory, use of TA’s vs. faculty, external
content providers
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Institutional Policies

• Retention, tenure, promotion

• Employee contracts, use of adjuncts

• Academic policies, curriculum/product

• Intellectual property

• Budget allocation

• Hiring

• Pricing
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Technology-Enhanced Learning-
Faculty Issues

• Faculty workload/compensation incentives

• Promotion and tenure
-Credit/credibility
-Different department cultures

• Intellectual property policies

• Need for experimentation and innovation
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Faculty Issues

• Infrastructure (course design, TA support)

• Course management/logistics

• Grading strategies/learning assessment

• Collaboration with other universities
(cf. textbook usage)

• Threat or opportunity
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Definition of Distance Learning

“Any formal approach to learning in

which a majority of the instruction occurs

while educator and learner are at a distance

 from one another.”
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Perpetual Learning is Here

• 76 million learners in adult education activity (40
percent of US adults, 9 million reported two or
more activities)

– 2.3 million basic skills

– 11.5 million credential, degree, diploma,
certificate

– 39.5 million work related

– 37.6 million personal enrichment

Source: NCRS, Condition of Education, 1996
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“What Motorola wants is 40 year
engineers, not 4 year engineers”

 Chris Galvin
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Global Drivers for
Distance Learning

• Constituency driven
- consumer demand
- workforce development

(high tech. industry)

• Industry practices in CBT
(e.g., Dell ≈ 90% of all training)
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Distance Learning - Delivery
Technologies

• Internet - “web-based courses”

• Interactive video

• CD ROMs

• Broadcast and cable video

• Satellite

• Audioconferencing

• Print/media based
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Internet-Based Delivery

• Technology used to enhance learning
experience

• Technology used to deliver course

• Telepresence achieved via high bandwidth
(> 1 MB/s)
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University Courses by Internet

• New York Institute of
Technology - 106
courses

• University of
Washington - 75
courses

• Duke, Harvard, UT
System MBA

• University of Florida -
46 courses

• Penn State University
14 courses

• University of
Colorado
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Collaboration Issues

• faculty colleagues in a virtual “collaboratory” vs.
department

• Share data, ideas, publications online

• tenure difficult to evaluate

• On-line technical meetings (reduced fees, travel)

• Global engineering project work
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Space Physics Research
Collaboratory (UARC)

• Special multi-user software environment to predict
space “weather”

• Provides access to 16 satellite and ground-based
observatories

• Satisfactory interaction over telephone modems

• Write papers comparing new and old data

• Discuss findings in on-line chat room

• Compare data to models run on supercomputers
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Other Examples of Collaboratories

• Development of AIDS vaccine (4 institutions)

• National Magnetic Resource Collaboratorium

• Visual reality - NCSA Visible Human MRI

• Chemical engineering learning community -
CAChE
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Internet 2 (I2) - Mission

• Further U.S. leadership in research and
higher education.

• Provide new network services and
applications on the Internet.
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Examples

• Interactive collaboration and instruction

• Real-time, sensor-based modeling and
simulation

• Multi-site computation and database
processing

• Shared virtual reality - “tele-immersion”
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Future Trends

• Increased use of web-based materials:
class syllabi, handouts, video
and audio delivered via web

• Increased integration of web resources;
e.g., a single piece of software that 
handles email, class handouts, ‘live’ 
teaching, graphics, etc.

• Increased sharing of courseware (vs. “not
inverted here”)
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New Technology will change
research and scholarship

• Groupware

• Virtual experiments

• Desktop computing

• Mobile computing

• Query of image content

• Use of intelligent agents

• Speech synthesis and text to speech conversion
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Digital Libraries

• ACS, Elsevier have been aggressive in digitizing and in
pricing (AIChE lagging)

• Universities provide the publications and then buy them
back as journals (What’s wrong with this picture?)

• Need business models where digital libraries save faculty
time ($) and increase productivity

• Hypertext-based journals, links to more data, 3-D graphics

• On-line review?  Publishing dissertations on the web?

• Attitudes of chemists vs. physicists and mathematicians on
preprints
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Electronic Books

• Traditional book publishing model will not last much
longer

• Will content cost go down if paper is eliminated (e.g., $80
textbook)?

• What is the price point for preferring e-books?

• Touch and feel issue

• Growing divergence of electronic devices

• Download books from the web (secure transaction)

• Treehugger viewpoint

• Depends on type of media
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Reading Electronic Media
in 2020 (Survey)

• > 65% likely

ads, newspapers, personal letters, catalogs,
junkmail, reference, legal documents,
memos, professionals, journals/reports/

letters

• < 65% likely

magazines, nonfiction, novels


