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I ntroduction

In an effort to maximize the
academic experience of Industrial
Technology (IT) students, it isimpor-
tant that they participate in industrial
activities or learn from faculty who
have previous or ongoing industrial
experience. In the following sections
the researchers will provide back-
ground information regarding current
(theoretical) industrial/academic
interactions, National Association of
Industrial Technology’s (NAIT'S)
perspective on industrial interaction,
and Southeast Missouri State's latest
attempt to increase industrial interac-
tion on its campus. Additionally, data
will be presented from a survey of
NAIT-accredited institutes to provide a
snapshot of current industrial activities
involving faculty and students.

To create an effective industrial
outreach/interaction environment, the
National Science Foundation (1998)
suggested that, at minimum, institu-
tions have the following structure/
mechanisms in place:

* A modified culture that alows
academe to better support indudtria
partnerships and better recognize
the importance of industry’srolein
education and research

¢ Industry/academe partnerships
that produce deliverables, not
just financial support

e Strong college-levd advisory boards
that dlow industrid input on
professiond practicesto filter down
to departments and into courses

e Involvement of alumni and
regional industries in curriculum
development and realistic project
collaborations

Industrial outreach/interaction is
vital to the maintenance and advance-

ment of students and faculty involved
in Industrial Technology programs.
Whether the purpose is adjusting
curricula around current competencies
or providing faculty and students
“hands-on” experiences, the partner-
ships are necessary. Striking a balance
between academic and industrial
demandsis afine line that must be
walked with intentional and deliberate
steps. However, if the partnership is
developed correctly, the benefits are
exponential for al involved parties,
especially the students. A primary
approach utilized by most academic
institutions is the student internship.
This method is very beneficial for
students and the organization in which
they intern. Another approach that is
gaining popularity is the faculty
internship (Beck, 2001). Therefore, it
isimperative that faculty stay engaged
in the constant changes of the technical
workplace. Academic institutions
cannot expect faculty who possess
outdated skills and knowledge to
maintain curriculum needed for today’s
students without some renewed
experiences in their discipline. Itis
critical that faculty be given the
resources and opportunities to stay
abreast of the technological, business,
and global practices. This engagement
is typically obtained through consult-
ing, internships and other industrial
projects. Sincethereisno standard
model for acquiring renewed or initial
industrial experience, faculty should
develop partnerships with agencies
related to their area of interest or
expertise. In doing so, relationships
can foster a synergistic interaction for
both parties. Some examples of these
academic-industrial partnerships are
listed in Table 1.
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Background

Constant change has forced many
universities to reevaluate the types of
relationships they maintain with local/
regiona industries. The evaluation of
these relationships has prompted many
universities to develop more short-term
projects rather than the traditional long-
term ventures. The rationale behind this
movement is supported by Anders
(1992), in that “ modern universities
train[s] specialists and encourage
applied research...” (p.76). To accom-
plish the latter half of Anders statement,
many universities have developed
industria relationships that produce
“win-win” projects such as the creation
of centersfor excellence, rapid curricu-
lum adjustments, faculty consulting and
incubators for new commercial technol-
ogy (Anders, 1992). Additionally, as
stated in the Carnegie Mellon University
Policy on Consulting by Faculty and
echoed by other universities (2001),
“The university believesthat its educa-
tional program, and effective teaching in
all its aspects, can flourish only when
sustained by continuous, active partici-
pation of its faculty in research, en-
riched in many cases by interaction with
industry, artistic organizations, business,
government, and other activities and
institutions of our society.”

Astechnology continues to change,
so should our curriculum and the
qudifications of our faculty. The
demands of industry require students to
possess a blend of theoreticad and
practica experiences before completing
their academic programs. However, in
some cases, the latter component is
lacking. Inareated study polling
technical employees, it was found that a
significant number of those participating
felt that faculty should have amassed at
least three to five years of industria
experience prior to teaching (Downing,
1999). Additiondly, the study found that
faculty should provide curriculum and
laboratory experiences that were similar
to true industrid experiences. It was
indicated that making these changes to
curriculum could potentialy increase the
percentage of students that can effec-
tively contribute to their organizations
within a short period of time or without
having to undergo extensive training.

Most industries are willing to
involve themselves with local academic
institutions when they can foresee a
benefit unlike in the past, as Henry
(2000) stated, “when companies threw
money over the fence and nothing
happened” (p. 63). These benefits are
not single-sided. If carefully crafted,
the industrial interaction/outreach can
produce a “win-win-win” scenario.
This means that local industry benefits
from the faculty and student resources,
students and faculty stay current, and
the potential for financial contributions
to the university or academic units
increase. Henry (2000) saysit best,
“Everybody has something to gain
from academic-industrial partnerships.
Students get valuable work experience,
corporations get needed research done,
and professors get feedback on whether
they are appropriately preparing
students” (p. 63). Furthermore, the
trend seems to be growing toward
making more opportunities to involve
faculty in higher levels of involvement
for long-term company projects.

NAIT’s Perspective and
Requirements

In efforts to support and/or maintain
qudity instruction, accrediting bodies
have incorporated standards that recog-
nize the importance of industrial and

business experience and interaction by
faculty. This concept is especidly true
for the National Association of Industrial
Technology (NAIT). NAIT's commit-
ment to industria integration is highly
visiblein the accreditation criteria
No fewer than 13 of the 62 NAIT
standards require faculty and/or student
involvement with industry. The follow-
ingisalist of relevant standards pub-
Ilshed by the NAIT accrediting office:
6.2.3 Program Acceptance
requires that program is *under-
stood and accepted” by internal
and external groups including
the “external business and
industrial community”

e 6.3.4 Program Emphasis requires
that each program “reflect the
technology of contemporary
industry”

¢ 6.3.10 Industrial Experience
requires that “ Each major
program shall include appropri-
ate industrial experiences. ..”

¢ 6.3.12 Competency Validation
reguires that the validation
process include “an industrial
advisory committee(s)”

e 6.3.13 Program Development,
Revision, and Evaluation,
reguires involvement of “repre-
sentative employers’

Table 1. Examples of Academic-Industrial Partnerships Projects

Institution Organization Project/Activity
Southeast Missouri Systems Applications Enterprise Resource
State University and Products (SAP) Planning
Massachusetts I nstitute NASA 3DP (3-D Printing)
of Technology
Stanford University IBM Manufacturing Research

Georgia Ingtitute
of Technology

GE Aircraft Engines

Propulsion Technology

Virginia Tech and
University of
Wisconsin-Madison

Rockwell, Office
of Naval Research

Electric Naval Ship

Cork Institute of
Technology

Ericsson

RF Spread Spectrum,
Advanced Digital
Communications
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e 4.4.4 Problem-Solving Activities
requires that problem-solving
instruction “reflect contemporary
industrial situations’

e 6.5.1 Full-Time Faculty requires
that program faculty qualifica-
tionsinclude “industrial profes-
sional experience” and “applied
industrial experience”

*  6.6.3 Placement of Graduates
requires collecting placement
data and documenting that
“Industry’s reaction to graduates
as employees must be favorable’

e 6.8.3 Appropriateness of Equip-
ment requires that equipment is
“appropriate to reflect contempo-
rary industry”

e 6.10.2 Externa Financial
Support requires “evidence of
external support for the
program(s)”

¢ 6.13.2 Cooperative Education
requires appropriate student
support services “if cooperative
education is either arequired or
an elective part of the program”

e 6.14.1 Program Advisory
Committee(s) requires that “an
industrial advisory committee
shall assist in the validation of
program content”

¢ 6.14.2 Advisory Committee
Meetings requires that the
“committee(s) meet at least once
each year” and that documenta-
tion of meetings and recommen-
dations be recorded.

Southeast Missouri State's
Per spective

An example of a NAIT-accredited
program with along history of indus-
trial interaction, by both faculty and
students, is the Department of Indus-
trial and Engineering Technology at
Southeast Missouri State University.
This interaction has led to outstanding
external financial support, placement of
graduates, and overall program reputa-
tion. Faculty are actively involved in
industrial consulting and training.
They work directly with areaindustry
to insure curriculum and labs reflect
industry of the region. The
department’s merit, tenure, and promo-
tion guidelines reflect this interaction

and recognize and reward faculty for
thisinvolvement. Thereisalso a
Service Award to annually recognize
the faculty member who has been the
most significantly involved.

Students are required to complete
an industrial research project as a part
of asenior seminar class. The students
work in teams to identify solutionsto a
“real” industrial problem. Students
must report their findings and solutions
in both written and oral report form.
Over one-half of the students also
complete a paid internship experience.

The newest department industrial
outreach initiative was the formation of
the Technology Resource Center
(TRC) in 1998 with assistance from
Ameren, aregional utility company.
The Center was created to become a
more visible mechanism for outreach
effortsin the region. The TRC mission
was to introduce new manufacturing
and energy-efficient technologies to
students, area manufacturers, and the
public through partnerships because
continuous training and education are
pillars of successful industry. The
mission was to be accomplished by:

1. Assisting areaindustry to test
new manufacturing technologies,

2. Conducting workshops, semi-
nars, and lectures,

3. Assisting faculty and students
with applied research projects,

4. Providing customized training to
meet industrial needs,

5. Providing space for vendorsto
demongtrate new technologies, and

6. Building university-industry
partnerships.

Beginning April 2000, the TRC
entered into a partnership with Mis-
souri Enterprise (ME). Missouri
Enterpriseis part of a nationwide
network of 76 Manufacturing Exten-
sion Partnership Centers that work with
manufacturers across the country to
provide hands-on business and techni-
cal assistance to help manufacturers
reach their performance and profitabil-
ity goals. This merger makes available
more coordination of resources to
better serve the needs and interests of
manufacturers in the region served by
the Department of Industrial and

Engineering Technology at Southeast
Missouri State University.

To better facilitate the activities
planned for the TRC, 5000 square feet
of spaceis being provided for the TRC
in the new Otto and Della Seabaugh
Polytechnic Building completed in July
2001. The spaceisdesigned for
maximum flexibility and has abundant
utilities available to accommodate a
wide variety of training, demonstra-
tions, and research activities. Because
of the diversity of activities (services)
faculty can provide and industry
desires, it was pertinent in the design of
the TRC facility to capture multiple
layout possibilities. With the addi-
tional space alocated to industrial
outreach activities, it became apparent
that the Department had to make sure
the facilities would be utilized. Under-
standing that it was not redlistic to
stake all of the TRC justification in
theory, a survey was sent out to poll
other NAIT-accredited institutions to
understand how their faculty interact
with industry.

Although the researchers felt the
role of industry is necessary (benefi-
cial), it was important to validate
researchers' thoughts and gather other
ideas to enhance academic offerings at
Southeast Missouri State University. It
was the intent of this study to survey
fellow NAIT-accredited institutions to
understand how faculty and students
interact with industry and determine if
thereis evidence of mutual benefits for
involved parties. Additionally, re-
searchers wanted to survey which types
of activities were pursued by faculty
and students. It was hoped that the
study would indicate that the new TRC
would provide added vaue for indus-
trial outreach activities.

Purpose of the Study

The purpose of this study was to
determine the importance, type, and
extent of industrial interaction/outreach
activities in NAIT-accredited programs
and to collect data concerning the
administration of the activities and
rewards provided for faculty/student
involvement. Sincethereis no stan-
dard practice across academe, it is
important that administrators, faculty,

4
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and students are participating in
activities that are beneficial or produc-
tive for all involved parties.

Methodol ogy

A survey instrument was devel-
oped with the help of a“jury of
experts’ made up of faculty and
administrators who teach within or
administer programs with extensive
industrial interaction and outreach
activities. A list of department chairs/
heads of NAIT-accredited institutions
(N = 48) was developed from the
“2001 NAIT Bacca aureate Program
Directory.” Theinitial mailing resulted
in 19 returned questionnaires. Follow-
up e-mails and telephone calls resulted
in the return of an additional eight
guestionnaires for atotal of 27 usable
guestionnaires, or a 56% return rate.

Survey Findings

The first four questions on the
survey concerned importance of faculty
involvement and interaction with
industry by NAIT-accredited institu-
tions. The survey found that over 80%
of the institutions responding expect
faculty to interact with, and provide
service to, areaindustry with nearly
75% of them considering it important
or required for tenure, promotion, and
salary decisions. For promotion,
tenure, and salary decisions, industrial
interaction is considered as only
“Service” by 63% of the respondents,
“Scholarship” by under 4% of the
respondents, but over 33% said they
considered it as both “ Scholarship and
Service”” To ensure that faculty are
comfortable working with industry,
over 95% of responding department
chairs/heads rated industrial experience
important or required when selecting
new faculty (see Table 2).

The next four questions requested
information about administrative issues
controlling faculty involvement with
industry. Nearly 50% of the respond-
ing department chairs/heads had the
responsibility of approving faculty
industrial consulting and training
activities, and 40% of them had limits
on the total dollars faculty could earn
doing these activities. However, only
11% had a standard pay/salary rate that

faculty could charge. Dataindicated
that 44% of the faculty located and
contracted their own consulting and
training, 7.5% used only a“center or
other entity on campus to assist them,”
and 45% used both (see Table 3).

The next six questions asked for
information concerning departmental
benefits from faculty involvement with
industry. Only 40% of the respondents
reported that the department receives a
percentage of the faculty consulting
and training revenues. Nearly 60% of

reporting institutions solicit industrial
donations directly and through the
utilization of afoundation. Over 80%
use industrial practitioners on curricu-
lum committees with 44% using
industrial advisory committees for each
program option. Respondents reported
that nearly 60% of advisory committee
members provide co-ops, internships,
or full-time employment opportunities
for their students. Also, 80% of
reporting institutions stated that the
faculty are involved in either or both

|
Table 2. Faculty I nvolvement & Interaction

1.To what extent does your university/college/school administration expect depart-
ment faculty to interact and provide outreach servicesto area industry?

Significant
7 (25.9%)

M oder ate
14 (51.9%)

None
0 (0.0%)

Very Little
6 (22.2%)

2.How important is faculty interaction and outreach to industry for tenure, promo-

tion, merit pay/salary decisions?
Required
3 (11.1%)

I mportant
17 (63.0%)

Not Required
7 (25.9%)

3.For tenure, promotion, merit pay/salary, is industrial interaction and outreach

considered service or scholarship?

Service Scholar ship Both Other
17 (63.0%) 1(3.7%) 9 (33.3%) 0 (0.0%)
4.How important isindustrial experience when selecting new faculty?
Required Important Not Required
11 (40.7%) 15 (55.6%) 1(3.7%)

. ________________________________________________________________________________________________________________________|
Table 3. Administrative | ssues

1.Do you, as department chair, have the responsibility of approving faculty consult-

ing and training activities?

Yes No
13 (48.1%) 14 (51.9%)
2.Isthetotal dollar amount faculty can earn each year from consulting and training
work limited?
Yes No
11 (40.7%) 16 (59.3%)
3.Isthere a standard salary or approved pay rate for faculty consulting and training?
Yes No
3 (11.1%) 24 (88.9%)

4.Do faculty locate and contract consulting and training themselves, or is there a
center or other entity on campus to assist them?

Center
2 (7.5%)

Faculty
12 (44.4%)

Other
(0.0%)

Both
13 (45.1%)
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student placement and follow-up
activities (see Table 4).

The last two questions requested
information about student interaction
with industry. Nearly 45% reported that
co-0ps, internships, or research projects
were required for graduation. Of these
three experiences, the students were
paid for 100% of the co-ops, 83% of the
internships, and 50% of the research
projects. The last question was con-
cerned with the types of industrial
involvement by students while in classes
or student organization activities.
Department chairs’heads reported the
following: Tours—96%, Speakers—
100%, Seminars — 67%, Workshops —
40%, Trade Shows — 82%, Conventions
—63%, Conferences — 74%, and Career
Fairs 93% (see Table 5).

Conclusions

As technologies and industries
continue to change rapidly, it is
increasingly difficult for faculty to stay
abreast of the necessary skills, atti-
tudes, and concepts students need to
successfully enter and advance through
the workplace. Therefore, maximizing
students’ educational experiencesisa
primary concern for most, if not al,
Industrial Technology (IT) programs.
More specifically, programs are
continuously working to graduate
students that possess a balanced
combination of theoretical knowledge
and industrial experience. This charge
has many IT faculty reaching out to
local/regional industry to find win-win
opportunities to involve themselves and
their students. Thistask is not small
and the creation of industrial outreach/
interactions activities must be properly
integrated into our IT programs. It
becomes even more difficult to prepare
students for industry if faculty have
never been or are not presently in-
volved with the industrial community.

During this research the research-
ers found that were some mutual
benefits for faculty and industries
participating in outreach activities.
From the faculty perspective their
benefits include, but were not limited
to, financial compensation,
acknowledgement of activities when
administrators review promotion and

tenure documents, ability to maintain
technical currency, and industrial
contacts that can be beneficial to
themselves and students. The indus-
trial side of the equation is a bit more

difficult to assess since members of
industry were not directly polled.
However, it can be inferred that
organi zations can receive both faculty
(serving as experts) and students to

Table 4. Departmental Benefits

1. Does the department receive any part/percent of the consulting or training

revenues?
Yes
11 (40.7%)

No
16 (59.3%)

2.Do faculty directly solicit industrial funding support/donations, or do they work

through a Foundation?
Direct
6 (22.2%)

Foundation
5 (18.5%)

Both Other
16 (59.3%) (0.0%)

3.During your last program curriculum revision, did industrial people serve on the

curriculum committee(s)?
Yes
22 (81.5%)

No
5 (18.5%)

4.Which type(s) of Industrial Advisory Committees do you utilize?

Overall Department Each Option/Program Both
12 (44.4%)

9 (33.3%)

Other

6 (22.2%) (0.0%)

5.What percentage of your advisor committee provides employment opportunities
(co-ops, internships, or fulltime employment) for your students?

Total Percentage

6. Do individud faculty become actively involved in student placement and follow-up?

57.7%
Placement Follow-up
5 (19.0%) 0 (0.0%)

Both Neither
17 (62.0%) 11 (19.0%)

Table 5. Student I nteraction

1.Isastudent industrial co-op, internship, or research project required for graduation?

No
15 (55.6%)
Research Project Other
4 (33.3%) 0 (0.0%)

Research Paid

Yes
12 (44.4%)
If “Yes’, which
Coop Internship
7 (58.3%) 6 (50.0%)
If “Yes’, are the students paid during the experience?
Coop Paid I nternship Paid
(100%) (83.3%)

(50.0%)

2. Through classes and student organizations, which of the following types of
industrial interaction do your students experience?

Tours Speakers

26 (96.3%) 27 (100%)
Trade shows Conventions

22 (81.5%) 17 (63.0%)

Seminars Wor kshops
18 (66.7%) 11 (40.7%)
Conferences Career Fairs
20 (74.1%) 25 (92.6%)
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perform research or help solve prob-
lems related to their business or
production goals, advice from faculty
who specialize in areas in which
industry needs assistance, and student
labor that can be previewed for poten-
tial employment after graduation.

The old adage states “experience is the
best teacher,” and the data found in this
research project clearly supports it.
Creating and maintaining relationships
between academic and industrial
organizations is a highly recognized
mechanism to manage the changing
demands of our industrial society.
Additionally, these industrial experi-
ences allow faculty to use first-hand
knowledge to provide practical insight
on theoretical concepts that may be
presented in the classroom. Thisis
especially true when it comes to the
upper-level classes when students ask,
“When will | ever use this concept?’
After involving themselves in these
industrial collaborations, faculty can
renew their practical experience in their
chosen field, which they then commu-
nicate back to their students.

Overdl, the information obtained
from this research shows that thereisa
need for faculty to participate in
industrial outreach/interaction. When
trying to facilitate these activities, it can
be beneficia to have afacility such as
the Technology Resource Center (TRC).
Regardless of the desire, face-to-face
training or designing a new manufactur-
ing process cell, facilities are needed to
accommodate industrial needs.

I mplication for Further
Research

The data found in Table 2 indicates
that industrial interaction/outreach for
existing faculty is important, but has
not reached a level important enough to
mandate industrial interaction/outreach
as a standard function for faculty
teaching in NAIT-accredited institu-
tions. For example, only 25.9% of the
participants indicated that institutional
administration placed significant
importance on faculty interaction with
industry. Additionally, only 40.7%
require industrial experience in hiring
of new faculty. Since there are no
standard practices exercised across
NAIT-accredited institutions, it would
be advantageous to determine the
issues or concerns keeping institutions
from requiring all faculty to engage in
industrial interaction/outreach or
requiring industrial experience when
hiring new faculty. The benefits of
such activities are widely documented
in the literature, and gaining an under-
standing or reasons why some institu-
tions participate, and others do not,
would serve as a well-needed study for
NAIT and its accredited institutions.
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