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Graduate education plays a vital role
in the overall mission of comprehen-
sive universities. A quality graduate
program enhances faculty opportuni-
ties to become involved in research
projects, provides research and teach-
ing opportunities for graduate students,
and raises the overall prestige of the
department.  An active graduate pro-
gram enlivens the department by al-
lowing close interaction between fac-
ulty and students on an advanced level.
Graduate level courses allow curricu-
lar experimentation and implementa-
tion of a wide variety of teaching tech-
niques that are sometimes difficult to
apply at the undergraduate level.

Curricular change is essential to the con-
tinued success of all academic programs,
but particularly essential to technology-
related disciplines. Falling behind in cur-
riculum matters is often a matter of months
in technical fields, where in other disci-
plines it is a matter of years.

However, curricular change should not
be entered into lightly. The process should be
designed to be thought provoking and offer
the opportunity to gain insights, information,
and ideas from fellow colleagues and profes-
sionals from industry.  This documents the
challenges and processes involved when  a
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collaborative approach is used to develop
and implement curriculum change.  It offers
perspectives on creative collaborations used
to revise a graduate curriculum and shares the
rewards of this collaboration beyond the scope
of just curriculum changes. It creates a coop-
erative and revitalized commitment within
the department to graduate education.

The Setting
Appalachian State University was recog-

nized as one of the top industrial arts pro-
grams in the southeast during the 1960s and
1970s. During the 1980s the department
changed its emphasis from preparing stu-
dents for careers in teaching to preparing
students for professions in industry and
business at both the graduate and under-
graduate levels.  This change reflected a
national trend based on student demand
for nonteaching industrial technology de-
grees. The undergraduate program  evolved
from a degree in industrial arts at the under-
graduate level to technology education and
a degree in industrial technology with
concentrations in  appropriate technology,
construction, electronic technology, graphic
arts and imaging technology, industrial draft-
ing and design, manufacturing technology,
and technical photography.

The graduate curriculum remained basi-

cally the same through the 70s and early 80s
. Changes that occurred in the mid 80s
added a concentration in industrial technol-
ogy for nonteaching majors and included a
revision of core classes.

Program Review
In 1992 the graduate program was evalu-

ated in accordance with the university’s
graduate program review process. The
Graduate School dean appointed a review
committee that included a mix of faculty
from other departments and the Depart-
ment of Technology.  The committee col-
lected and summarized information from
interviews, surveys, and graduate records
such as applicant information, students’
scores for admission, graduation rates, and
enrollment data. The review process in-
cluded sending surveys to all graduate stu-
dents currently in the program, all alumni
who graduated in the previous five years,
and all graduate faculty in the Department
of Technology.  Selected graduate students
and alumni met to discuss their views on the
graduate program. This meeting was con-
ducted by committee members from other
departments; technology faculty were not
present.

These efforts resulted in a comprehen-
sive evaluation of the department’s gradu-
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ate curriculum.  It identified the strengths
and weaknesses of the program.  Strengths
included the faculty, flexibility in program
design, opportunity for advanced skill de-
velopment, and the quality of experiences
in the graduate assistantship.  Recommen-
dations included the restructuring of gradu-
ate courses to address the following con-
cerns:

1.  Develop a technology research course.
Nonteaching technology majors needed
more emphasis on experimental and scien-
tific research specifically related to technol-
ogy applications.

2.  Delete graduate courses in specific
technical areas that had low enrollment.

3.  Add new courses that reflect current
technology applications appropriate for all
technical areas.

4.  Develop concentrations for the indus-
trial technology major.

This review process involved the col-
laboration of the departmental graduate fac-
ulty, students, and alumni, and faculty from
other departments.  The report was well
received throughout campus, and it helped
in the recognition of the purposes and goals
for the Department of Technology on a
universitywide basis.

Revising the Graduate Curriculum
Major revisions to the graduate program

were completed during the 1997 spring se-
mester. The new program went into effect
during the 1997 fall semester.  The curricu-
lum changes were the result of the efforts and
hard work of many individuals.  Major com-
ponents of this effort were the graduate pro-
gram review at the university level; a self-
study by students, faculty, and administrators
in the department and college; alumni evalu-
ations of the program; and discussions with a
network of professionals from other universi-
ties and industry.

Goals for Curriculum Change
Critical to the process for the revision of

the curriculum was the development of
goals for change.  These goals were devel-
oped from advisory committee recommen-
dations. The advisory committee included
departmental faculty, students, and alumni;
faculty from other departments and univer-
sities; and industry representatives.  The
following three goals were identified:

1.  Improve on the existing strengths in
the program.

•Provide opportunity for advanced skill de
velopment that was viewed as a program
strength in the 1992 Graduate Program
Review Report.

•Develop concentrations that build on the
strength of Appalachian’s teaching tradition.

2.  Adapt to change.
•Expand the core of professional

courses to address the development
of specified core skills.

•Add a course, Research in Technology,
for non-teaching majors.

•Add a graduate level course on Tech-
nology and Culture to address social and
cultural implications for technology.

•Change the skill development course
to emphasize the research and devel-
opment process, including the con-
cepts of invention, innovation, and de-
velopment.

•Include the computer applications
course in the core requirements.

3.  Prepare for the future.
•Promote core skills throughout the pro-

gram that foster the development of
graduates who can effectively  inter-
pret and manage the systems and prod-
ucts of technology by working effec-
tively with others.

•Add concentrations for the Industrial
Technology major that includes options
for interdisciplinary course work.

Educational Objectives for Graduates
The core courses centered around devel-

oping and reinforcing specific skills and
information from selected content areas.
The goal was to prepare technologists either
for teaching the concepts of technology
education or working in industrial settings.
This includes the understanding and appli-
cation of technical skills in a variety of
contexts with the ability to evaluate, synthe-
size, invent, and communicate this infor-
mation effectively to others.  Development
of team skills and communication skills was
considered critical in this process as well
as direct and frequent contact with those
currently working in education and/or
industry.

Major concepts identified for the core
classes and throughout the master’s pro-
gram are listed below:

•Technical literacy.
•Systems analysis.
•Technology transfer.
•Technology assessment/forecasting.
•Social and cultural impacts of technology.
•History of technology.
•Networking with industry and educa-

tion:  internships, visitations, speakers,  train-
ing workshops, interviews, research in in-
dustries and schools.

•Strong communication skills:  writing,
speaking, listening, technical reports, pre-
sentation skills, computer skills, individual
and group communication theory.

•Leadership and professional development:
professional associations, conferences, work-
shops, administration skills.

•Research skills: statistical analysis.
•Problem-solving skills:  the inventive

process, design, creativity, scientific  method,
group skills.

•Management skills: coaching, team-
building skills, management styles, work
environments.

Challenges
Perhaps the biggest challenge in such an

ambitious change to an existing program is
gaining the support of others.  Whereas
undergraduate technical areas are under the
direction of a small number of faculty, the
graduate program spans all technical areas.
All faculty needed to collaborate and have a
voice in the direction of the graduate curricu-
lum.

One of the challenges in gaining support
from faculty within the department concerned
the emphasis of the university on under-
graduate education. Faculty in the depart-
ment had a full load of undergraduate courses,
and there was a continuing and growing
demand for these undergraduate classes.  Un-
dergraduate courses traditionally have larger
course enrollment than graduate courses.  It
was difficult to justify assigning a faculty
member to teach a graduate class with
five students when the same faculty mem-
ber could teach an undergraduate class
with 20 students.

The graduate program offered  courses in
specific technical areas that often had low
enrollment but allowed graduate students
to have close relationships with faculty in
their technical areas. The opportunity for
graduate students to work closely with fac-
ulty in developing advanced technical skills
was recognized as a strength of the program
by faculty, alumni, and students, but faculty
were often overwhelmed by the individual
instruction required of graduate students in
addition to their regular course load.

A new course titled Technical Compe-
tency Development was conceptualized to
allow students to update technical skills in
their specific technical areas. This course
replaced several advanced technical area
courses that always had low enrollment.  It
could be repeated for additional credit. Fifty
percent of the work in the class was in a
structured graduate class meeting with a
seminar format to cover the specific course
topics and objectives. The remaining  50%
of the work was based on an individual
contract by each student for one of three
options:

•Individual research and development
in the student’s technical area with their
technical area advisor.

•Practical experiences in the student’s
technical area, either in industrial or educa-
tional settings.

•Students take a technical area course
offered in the department in order to update
technical skills that represent new/emerg-
ing technologies or in related/complemen-
tary technical areas.
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There were several advantages for this
course:

• Graduate students could work on a
variety of problems in different technical
areas.  They have the opportunity to work in
specific areas using faculty throughout the
department as resources as well as contacts
from industrial settings.

• Structured course activities include
networking with graduate students through
seminars emphasizing systems and processes
that are related to all technical areas. Every-
one learns from each others’ activities.

• Graduate faculty have a reduced un-
dergraduate load in order to teach a gradu-
ate class.

Other challenges existed due to the lim-
ited funding for the graduate program and
the absence of a recognized reward and
recognition for graduate faculty status.  The
support of the chair and dean for the revised
graduate program and a commitment for
recognizing graduate faculty status in pro-
motion and tenure decisions, and a rotating
reduction in undergraduate course loads for
graduate faculty were clearly communi-
cated to all faculty.  Also faculty were con-
tinually provided with information about re-
sources for graduate faculty through the gradu-
ate school for research, presentations, and
the writing of articles.  Priority for graduate
assistant assignments was   also given to
faculty working with graduate students.

Networking Components of the Process
Throughout this process, technology fac-

ulty networked with other professionals.
Faculty in the department met with faculty
from other departments on campus to dis-
cuss interdisciplinary opportunities. Five
interdisciplinary concentrations for the
master of Industrial Technology degree were
developed.  These concentrations included
selection of courses from 15 other depart-
ments on campus.  Permission from these
departments was needed for approval of the
concentration options.   For example, Tech-
nical Communications was an interdiscipli-
nary concentration that included course
options from the departments of Technol-
ogy, English, Management, Curriculum and
Instruction, and Decision Sciences, while
the Appropriate Technology interdiscipli-
nary concentration course options were from
Technology, Anthropology’s Sustainable
Development Program, Biology, Geogra-

phy, Political Science, and Sociology.  Many
departments were willing to work with us in
developing these options.  This provided a
good opportunity to inform others on cam-
pus about our program areas in the Depart-
ment of Technology and was, perhaps, part
of the reason for the positive reception
universitywide during the approval process
of the final curriculum proposals .

Contacts outside the university were also
instrumental in setting goals and establish-
ing the direction for the revised curriculum.
Correspondence with industrial personnel
helped with suggestions for core skills in the
program.  Especially helpful were those
involved in human resources, industrial train-
ing and educational programs, and man-
agement.  The graduate courses emphasize
networking with industry through practical
experiences and internships.  Guest speak-
ers and field experiences are an integral part
of the program.

Contacts with other universities, com-
munity colleges, technical schools, the pub-
lic school system, and the State Department
of Public Instruction also contributed sug-
gestions for the graduate program.

Suggestions for core classes for teacher
preparation were included in the revised
curriculum.

Summary of Curriculum Changes
The curriculum changes involved the

deletion of seven courses, the addition of
seven courses, and  changes to five courses.
The graduate core of classes was expanded
to include a computer skills course and a
course addressing readings in technology
and culture.   A research class for industrial
technology majors was added.  Eight concen-
trations were developed for industrial tech-
nology majors.  Technology concentrations
were organized in two groups: interdiscipli-
nary concentrations (Applied Electronics, Ap-
propriate Technology, Industrial Technology,
Technical Communications, Technical Train-
ing) and technology concentrations  (Build-
ing Science,  Graphic Arts and Imaging  Tech-
nology, Manufacturing Technology).

The 1997-1999 Appalachian State Uni-
versity Graduate Bulletin provides the fol-
lowing description for the revised graduate
curriculum:

The Department of Technology provides
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programs in the study of technology. The
department offers courses in a variety of
technical areas including: manufacturing,
graphic arts and imaging technology,
appropriate technology, electronics,
drafting and design, photography,
technology education and construction.
The student has the opportunity to develop
technical skills in selected areas.  Skills
and experiences gained in  these areas
are related to professional development
in the student’s selected field of endeavor.

The technology curriculum includes
knowledge, concepts, and experiences
which help the student interpret and
manage the requirements of a
technological society.  Students will
develop skills for understanding and
effectively managing the systems and
products of technology.  Emphasis at the
graduate level includes leadership,
professional, and human relations skill
development.  A team based problem-
solving approach to coursework and
research is stressed. Practical experiences
from industry and education are integrated
into the core courses.  The program’s aim
is to foster philosophies for lifelong
learning and skills for being effective in
environments involving continual
change. Advanced technical skills are
developed in relation to specific
concentration areas.

Benefits of Collaboration
The benefits of collaboration when revising

our graduate curriculum have surfaced in a
variety of forms beyond the transformed
courses and concentrations. Prior to this
process it was difficult to motivate faculty
to commit to applying and maintaining
graduate faculty status, to participate in
decision making regarding the graduate
program, and to buy into the importance of
the graduate program to the department.
Since all departmental faculty had input
and saw the interest of others outside the
department during the revision of the pro-
gram, the majority versus the minority now
have a vested interest in graduate educa-
tion. The majority of our faculty are now
applying and maintaining graduate faculty
status and are participating in teaching
graduate courses and attending graduate
committee meetings.  The overall attitude
and morale of the faculty have changed to
reflect  a deeper commitment to graduate
education.
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4. Anticipating Rescue 9-1-1 in a Mobile Wireless Society
by Tim Obermier

Wireless telephones provide us with se-
curity, mobility, and peace of mind in unex-
pected situations.  Those who have wireless
telephones, commonly referred to as cellu-
lar telephones, probably could not imagine
a personal or professional life without such
conveniences.  These seemingly simple de-
vices have helped rescue stranded motorists
and alerted emergency personnel to count-
less accidents, in effect, saving numerous
lives.  They have also become the personal
convenience and efficiency devices of this
decade.

While the benefits are obvious, the cel-
lular telephone is contributing to a societal
evolution—the evolution towards a mobile
wireless society.  Satellite television, pag-
ing, data, and voice are all wireless services
many of us depend upon.  With the correct
complement of wireless devices, one can
roam the world in the most remote regions
and still maintain contact.  Several research
expeditions have included thousands of in-
dividuals, all thanks to wireless technolo-
gies.  One of the many implications of this
newfound mobility is a societal demand for
additional security and safety.  As people
use their cellular telephones to report acci-
dents, spot hazardous weather, and ensure
personal safety, the device takes on more
importance than simply the novelty it once
was.  Cellular telephones are becoming so
prevalent in our society that they are cur-
rently reshaping the way emergency per-
sonnel receive notification and respond to
accidents and emergencies.

Evidence of the increasing importance of
the cellular telephone, and the evolution in

process, exists with the large numbers of
people purchasing them.  According to the
Cellular Telecommunications Industry As-
sociation (CTIA), there are currently 68 mil-
lion wireless subscribers in the United States
(Wheeler, 1999).  Subscriptions for cellular
telephones have increased at an average
annual rate of 52% since the CTIA began
keeping industry statistics in 1985 (CTIA,
n.d.). According to a recent study con-
ducted by the Consumer Electronics Manu-
facturers Association (CEMA), cellular tele-
phones are in 39% of American house-
holds.  Of those surveyed, 44% indicated
that they purchased their cellular telephone
to be able to communicate in an emergency
(CEMA, 1998).

The Problem
With the growth of wireless subscribers

and an increasingly mobile society, emer-
gency calls placed by cellular telephones
are increasing.  Dr. Bob Cobb, director of
education for the National Emergency Num-
ber Association, places the total number of
9-1-1 wireless and wireline calls at approxi-
mately 260,000 per day (personal commu-
nication, September 22, 1998).  According
to testimony before the U.S. House of Rep-
resentatives speaking in favor of the Com-
munications and Public Safety Act of 1999,
Wheeler (1999) indicated that emergency
9-1-1 calls from cellular telephones total
over 98,000 calls daily.  In further testi-
mony, it was noted that at least 35% of
cellular telephone owners have used their
telephones in an emergency or life-saving
situation.

Wireline or landline telephones are those
found in homes or businesses that are con-
nected to the telephone network via copper
wires to the local telephone office.  Al-
though the ever-popular portable telephones
are wireless between the handset and base
unit, the base unit must be connected to the
wireline network.  Portable telephones con-
tribute to mobility, but only within the rela-
tively short radius allowed by its base unit.
The term cellphone or cellular telephone is
used to refer to both forms of wireless tele-
phones, analog cellular and digital personal
communication system (PCS).  The term
cellphone has evolved from the theoretical
engineering design of a cellular system that
appears like a honeycomb or cell when
drawn as a schematic.

Wireline telephone systems are static,
and the geographic location of the tele-
phone instrument is always known.  There-
fore, when an emergency call is placed to an
enhanced 9-1-1 system through a wireline
telephone, the Public Safety Answering Point
(PSAP) can identify the name and street
address of the caller.  PSAPs are command
centers from where 9-1-1 telephone opera-
tors dispatch appropriate emergency per-
sonnel in response to a need for emergency
assistance.  PSAPs are funded through
monthly fees paid by everyone served by
wireline 9-1-1 service.  With the street ad-
dress, PSAP operators can more efficiently
dispatch assistance without first attempting
to discern from the caller, who may have
difficulty speaking, the street address where
the assistance needs to be delivered.

While the mobility of a cellular tele-
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