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Study Highlites

Sampling & Demographics

1.

Study (sample) firms are representative of industry in central |
and northern Wisconsin. (Table 6)

Major fields of engincers and applied scientists employment
are mechanical engineering, design, industrial engineering and
research and development. (Table 7)

Most middle managers have attended post-secondaTy school and 45%
have a bachelor's or higher degree. (Table 11)

Less than half the middle managers have been working in technical
johs fewer than 10 yeors. (Table 13)

Oveyr three-fourths of the middle managers read a journal regularly.
(Table 14)

Over half of the middle managers consult with colleagues in other
organizations on a regular. basis. (Table 15)

Continuing Education Opportunities

7.

10.

11.

UW 4-year campﬁsgs offer 170 degrees in applied scicnce and
engineering; 25% of these degrees are available in central and
northern Wisconsin. (Table 16)

VTAE schools and institutes offer 344 diploma and associate degrec
programs in trade and industry; 58% of these programs are available
in central and northern Wisconsin. (Table 19)

Wisconsin independent colleges and universities offer 102 applied
science and engineering programs; only 36% are available in central
and northern Wisconsin. (Table 21)

UW-Extension's applied science & engineering department offers an
extensive independent study program and electromedia systems to
deliver continuing education to "off campus" sites; technical regular
courses, seminars, workshops, on the other hand, are available mostly
in Milwaukee and Madison. (Table 22A)

Professional and trade associations offer both technical and non-technical
programs; 45% of the technical and 16% of the non-technical programs
were delivered in central and northern Wisconsin areas. (Table 23)
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Continuing Lducation Participation

12. Programs provided by compmics themselves are predominately
technical. Very few non-technical courses are presented
at the industrial plant., (Table 24)

13. Scientists and engincers participated in about two-thirds
technical courses and onc-third non-technical courses.
In the futurc they would like a2 25 per cent increase in technical
subjects and an 11 per cent increase in non-technical subjects.
(Table 25)

14. Scientists and engineers have participated most often in seminars,
conferences and workshops as forms of continuing education delivery.
While these were still desirable, respondents wanted a significant
increase in the number of credit and non-credit college offerings
in the future. (Table 26)

15. Most industrial employees participate in continuing education
provided by non-educational institutions. However, in the future,
respondents wanted post-secondary institutions, especially UW
institutions, to provide a larger share of continuing education.
(Table 27)

Continuing Education Accessibility

16. About two-thirds of top managers felt continuing education
opportunities were accessible, but almost half also said they
had pyoblems with where these activities were located. (Tables 28 § 29)

17. The location of non-technical programs appears to be more of a
problem than the technical programs. This supports an earlier
finding that professional associations (#11) and companies (#12)
do not offer many non-technical programs in the study area.
(Table 30)

18. VTAE institutes were judged the most accessible types of organizations
providing continuing education. Also technical courses taught in
seminars, conferences, and workshop formats were more accessible
than college technical credit courses. (Table 31)

Continuing Education Effectiveness

19. In-scrvice technical courses were the most effective forms of
delivery of instruction. (Tables 32, 33, 37)

20. College credit and non-credit courses were one of the least effective
types of continuing education, but correspondence courses OT organized
self-study courses were the most ir>ffective forms of delivery.
(Tables 32, 33, 37)

21. Technical courses tended to be more of a problem in meeting compan;
continuing education needs than non-technical courses. .Table 36)
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22. Technical insorvice programs of foved by the company itsolf weve the
most effective contlnuing oducation programs. (Table 27)

23. Scheduling of classes was a problem for a third of the respondents,
and 20 per cent said more evening classes weroe needed.  (Tablos 38 i 39)

Continuing Education Attitudes

24. Over two-thirds of thc top managers thought tochnical and non-
technical continuing cducation was very important to their company.
(Table 40)

25. The main rcason continuing cducation was important was to kcep
employees current with technology, and to help employecs perform
their present jobs better. (Tables 41, 42, 43)

26. Company presidents rated the nced for employec pcrsonal development
much higher than did middle managers. (Tables 42 § 43)

Continuing Education Incentives

27. The primary motivators for employee participation in continuing
education were self-satisfaction and personal growth. (Table 44)

28. The best continuing education delivery systems to motivate employees
to perform their jobs better were seminars, conferences and work-
shops. (Table 45)

29. Top managers did not see employee motivation to pursue continuing
education as a problem, nor did they feel the lack of incentives
for employee participation in continuing education as a problem.
(Tables 46 § 47)

Continuing Education Company Policies

30. Over two-thirds of the companies did not have a formal policy on
continuing education. (Table 48)

31. Most companies reward employee participation in continuing education
by recording these activities in their personnel file. Only 20 per
cent provide pay raises, promotion, certificates of completion and
released time. (Table 50) . :

32. A large number of companies did not have a differential policy for
supporting employees pursuing a degree and thosenot seeking a
degree. (Table 51)

33, Most companies had a policy that employees wust successfully complete
- a credit or non-credit course in order to receive reimbursement.
(Tables 52 & 54)

34. The numbers (%) of companies providing partial or full reimbursement
for credit instruction were: 64% paid tuition, 40% paid books §&
supplies, 3% paid travel, and 20% gave released time. (Table 53)

~
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Tho mumbers (%) of companies providing partial or full reimbursoment
for non-credit instruction were: G68% paid tuition, 50% puald hooks
and supplics, 13% paid travel and 16% gave relensod time., (Table 55)

Sampled companies strongly supported cmployees attendance of workshops,
conferences and seminars. The numbers (%) of companies providing
Wtotul roimburscment" for these types of instruction were: 90% paid
all feos; 87% paid for all books and supplies, and 80% paid for all
travel expenses. (Table 56)

Organized self-study employees engaged in was the least supported
type of continuing cducation activity. About half the companies
partially and fully paid for employee fees and books and supplies.
(Table 58)

Continuing Education Funding

38,

39.

40.

41.

42.

Most companies fund their employeces continuing education activities
out of a departmental fund. (Table 59)

Companies average (median) annual expenditure for tuition and books,
materials and travel costs increased from $900 to $1450 during
1976-1978. (Table 60)

Companics estimated they would spend on the average (median) $2165
in 1979 and $2,333 in 1981. (Table 61)

Top managers did not see monetary problems as a limitation to

company personnel involvement in continuing education. Furthermore,
these respondents thought there was a good return on their investment
in continuing education. (Tables 62 & 63)

Only 17% of the middle managers enrolled in continuing education
activities not supported by company funding. (Table 64)

Continuing Education Equipment and Materials

13,

44,

45.

Very few companies owned their own education equipment. The
equipment the; did have were traditional items, e.g., movie and
slide projectors. (Table 66)

The average expenditure to purchase, replace and maintain educational
equipment was about $300 a year. (Table 67)

Only 25% of the companies owned educational materials (books, pamphlets,
etc.). The averagc expenditure for these materials was $684 in 1978.



Chaptor I

Introduction

‘The National Science Foundation has been concerncd for some years with
continuing education opportunitics for scientists and engineers. Numcrous
studies have been commissioned and conducted over the years to keep abreast
of this general concern. It was in 1977 that NSF decided to fund five pro-
jects which limited this concern to only small gcographically dispersed indus-
tries. The problem simply stated was, how are scientists and engineers located
at great distances from metropolitan areas able to keep up to date in technical
ficlds which are rapidly changing.

The five selected NSF studies all decalt with this same problem. Battelle
Columbus Laboratories sampled small firms 'nationally, North Carolina State
University studied firms throughout North Carolina, three institutions (Univ-
ersity of Missouri at Rolla, University of Arkansas and Oklahoma State University)
investigated firms in the Ozark region, and the Charleston Higher Education
Consortium visited firms in a tri-county area in South Carolina. The Wisconsin
study, reported in this investigation, concentrated on small industries located
in central and northern regions of the state. The upper three-fourths of
Wisconsin became the study target areas because it is characterized by smaii
towns to medium size cities with educational institutions not specializing in
continuing education programs for scientists and engineers. On the other hand,
the southern geographical quaxter of the .. .ue has a high density population
and a long history of well developed scientists and enginecring continuing educ-

ation programs offered through University of Wisconsin-Extension, University of

9
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Wisconsin-Madison, Untversity of Wisconsin-Milwaukov, and other post=socondary
tustitutions and professional asseclations,

While some applied sciontists and onglneering programs have hoon detivered
in the study avea, no comprehensive needs assosasment has heon conductod sineo
1072 to dotormine how extensive such programming Ls nooded,

Project Objectives

Using a reprosentative samplo of 30 swmall goographteally disporsod indus-
tries in the central and northern three quarters of Wisconsin, the Following
objectives were assessed in this study:

1. To determine existing continuing education opportunitles for emplayed

scientists and engincers in the study arca.

2. To identify the agencies, institutions, industries and professional
associations which provide continuing education, credit and non-credit,
courses in the study area.

3. To investigate the type of instructional systems currcntly being used
by industry to deliver continuing education for employcd scicntists
and engineers in the study area.

4. To determine the accessibility of continuing education opportunitics
for employed scientists and engincers in the study area.

5. To identify the locations where continuing education activities for
employed scientists and engineers are being conducted in the study
area.

6. To assess the unmet continuing education needs and specific subjects
desired by employed scientists and engineers in the study arca.

7. To identify the incentive systems used by industrics in the study
area to motivate employed scientists and enginecrs toward continuing
education opportunities,

8. To investigate the educational materials, facilities and equipment
used by industry in the study area to support continuing education

programs for employed scieptists qg%}engineers.
i
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Chapter 17

Project Mothodology and Activities

The first aetivity wis to veeruit thrvee gvaduate students who wore able
to conduet Intorviews and construet questionnaives. The tmiversity ol Wiseonsin-
Oshkosh's dopaviment of psychalogy and College of Bnsinoss Administration weve
contacted to recommend graduate students who could effoctively povfern those
tasks. Four Industrial psychology students applloed for the graduato wisistant
positions,

Assistant Viee Chancellor for Contlnuing lducation, John W, Schmldt, and
the NSI Project Director, W, Sam Adams, Interviewed theso applicants, Based
on previous experience, education, and interest in the project, the following
students were sclected: Timothy Braulick, Bruce Knox, and Brian Tyler. The
former two were second year graduate students, while the third was a {lrst year
student in the M.S. in Psychology program ét the University of Wisconsin-Oshkosh.

Study Parameters

The Classified Directory of Wisconsin Manufacturers was the principal

reference for identifying the study companies. It lists about 94 per cent of
all industrial workers and about 6500 firms. This refercnce classifies indus-

tries by group numbers according to definitions established by the Standard

Industrial Classification (SIC) Manual, published by the U.S. Bureau of the
Budget. The criteria for study companies wére: employed engineers and scien-
tists, located in the upper three quarters of Wisconsin and employed fewer than
500 people.

The following procedural steps were taken systematically to select 30

small geographically dispersed industries located in central and northern Wisconsin.
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Critevion P10 Tao defipe the sty peagraphical ared, the state's 72
caunties weye shivided inta thase talling in the uppey three gquarters, amd
Pawer ane guarter. Tahle | shows the 81 counties which had howndavies pay-

tially o tatably dnside the stady avea, and the sanpling distvibution,

TANLE L

Gountios Locatesdt in Upper Throe-Fourths of Wisconsin
ad Poveontages of Hnall Tndustyies Moating Study Criteria

Gotnty Population Hampln Gomnty Population Smmple
Adig o 3% 0% Mavinette toh 6%
Ashland 6 0 Marquetto V2 0
Barron 1.9 2 Monroe 1,1 0
Bay (1ol S 2 Oconto L6 2
Brown 10,2 10 Onotda 9 2
Buffalo 3 0 Outagamlo 6.3 6
Burnett .4 0 Pepin 2 2
Cahuot 2,2 2 Pierce .8 2
Chippewa 2.4 2 Polk 1,2 2
Clark 2,3 2 Portage 1,6 2
Door 1.1 0 Price .6 0
Douglas 1.3 2 Rusk .8 0
Dunn .0 2 St. Croix 1,7 2
Eau Claire 2.5 2 Sawyer .4 0
Fond du Lac 5.1 4 Shawano .2 0
Forest .1 0 Sheboygan 6. 6
Green Lake 1.2 2 Taylor R 0
Iron .1 0 Trempealeau 1,2 0
Jackson .3 2 Vernon .6 0
Juneau 1.2 2 Vilas .6 0
Kewaunec .0 0 Washburn .4 0
La Crosse 3.8 4 Waupaca 3.1 2
Langlade .9 2 Washara .8 2
Lincoln 1.9 2 Winnebago 9.0 8
Manitowoc .0 4 Wood 3.3 2
Marathon .8 6 100% 100%

Review of this distribution indicated the sample was representative of

the population even though the very small counties were not selected for study.

12
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Criterion #2. Dr. Jerald Levy, rescavych psychologist, Battelle Columbus
Laboratorics, Columbus, Ohio, was consulted on SIC codes which are represen-
tative of firms most likely to employ scientists and engineers. These codes

and the distribution are shown in Table 2.

TABLE 2

Standard Industrial Classification (SIC) Categories
§ Percentages of Small Industries Mecting Study Criteria

Code # Category Population Sample
20's Food § Kindrcd Products 18.2% 18%
24's Lumber & Wood Products 4.6 6
26's Paper § Allied Products 5.4 6
27's Printing § Publishing 12.0 3
28's Chemicals § Allied Products 2.8 3
29's Petroleum § Coal Products .3 3
30's _ Rubber & Misc. Plastics Products .6 4
32's Stone, Clay § Glass Products .9 0
33's Primary Metal Industries .6 6
34's Fabricated Metal Products 11.9 19
35's Machinery, except Electrical 20.5 20
36's Electric & Electronic Equipment 2.8 6
37's Transportation Equipment 3.4 3
38's Instruments & Related Products 1.6 0
48's Communication .1 0
73's Business Services .3 0
89's Miscellaneous Services : | 1.1 3
100% 100%

The results of the sampling were discussed with Dr. Gerald Levy and Dr.
Gene D'Moore, NSF Project Officer. Both indicated the SIC sample was adequate
and sufficient to proceed to the next sampling stage.

Criterion #3. Using the Classified Directory of Wisconsin Manufacturers

each of the 51 studied counties was reviewed to determine those firms which met

the SIC codes criteria and employed 500 or fewer people. Those companics not

e
(o)}
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listing employce size were climinated from further consideration. A total of
1266 companics qualificd according to thesc Eriteria. The population paramcters
showed that over two-thirds (71%) of the companies employed 50 or fewer people.
Since an objective of the project was to includec companies of all sizes up to
500 employecs, a decision to under-represent very small size companies was made.
This decision was cndorsed by Levy and D'Moorc. The distribution of company

size for the population and sample is reflected in Table 3.

TABLE 3

Size of Company (Total Employecs) Distribution
of Small Industries Mecting Study Criteria

Company Size

Intcrvals Population Sample
0-50 71.0% 26%
51-100 o 11.8 23
101-150 6.0 12
151-200 4.0 15
201-250 2.0 3
251-300 1.8 6
301-350 1.0 0
351-400 1.0 6
401-450 .5 3
451-500 1.0 6
100% 100%

The sample of companies by sizc of employees was well distributed across
all intervals of company sizc. The only interval not sampled was 301-350 which
was expected since four intcrvals had frequencies of only one per cent of the
population. |

Sample Procedure

The study proposal required that the sample industries bc representative
of the small gcographically dispersed industrial population. To insure at least
30 companics would participate, Dr. Gerald Levy recommended that 50 firms be

initially selected since all these firms would not agree to take part in the study.
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The first step in sampling was to choosc 50 companies in the 51 study
counties which met the study SIC codes and cmployee size criteria. Using the

Classified Dircctory of Wisconsin Manufacturers, each county's qualified

companies were listed. A table of random numbers, from a standard statistichl
text, was uscd to select the final sample.

In the SIC distribution, several catcgories were not represcintcd because
of the small samplc size, e.g. communication, business services, instruments
and related products, and stone, clay and glass products. Also, thc sampling
procedure slightly over and under-represented several SIC categories, e.g.
fabricated metal products and printing and publishing respectively.

The sampling procedure rcsulted in 51 small geographically disperscd
industries located in central and northern Wisconsin. Appendix A-1 lists the
firms, names, and number of employees, SIC codes, main products and location.

Initial Contact

To interest companies in participating in the study, a letter personally
addressed to each corporate head was mailed from the University of Wisconsin-
Oskhosh Chancellor, Edward M. Penson. The December 1978 letter introduced
the project director, Dr. W. Sam Adams, and explained the importance of the
study to small companies. A follow-up letter was sent by the project director
a few days later elaborating on the objectives of the study and attaching a
project summary which was taken directly from the study proposal.

During late December 1978 and earl} January 1979 the project director
telephoned each corporation head to determine the company's willingness to
participate in the study, and to make arrangecments for an orientation confcrence
to answer questions about the project, ask when project staff could visit each
firm, and what corporation officers should be interviewecd.

After contacting each corporation, 20 chose not to participatc. The

reasons why each firm did not agree to participate are briefly noted in
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Appendix A-2. Thc main categories for company non-participation are indicated

in Table 4.

TABLE 4
Main Reasons 20 Firms Did NOT Want to Participate in Study

Reasons Number of Firms

Unable to reach chief 6
administrative officer

No or too few S/E 11
employees
Study not appropriate or 3

too busy for study

20

Regional Conferences

The 31 remaining companies agreeing to participate in the study were
invited to meet with the project staff at a location near their facilities.
Originally, all participants were to come.to Oshkosh for a project orientation
session and a luncheon on the University of Wisconsin-Oshkosh campus. However,
after discussions with corporation heads, it was agreed that it was more con-
venient for company representatives to meet at a site close to their place of
business.

Five regional conference sites were identified in the study area:
University of Wisconsin Center-Sheboygan; University of Wisconsin-Oshkosh;
University of Wisconsin-Green Bay; University of Wisconsin Center-Marathon
County; and Univg;sity of Wisconsin-Stout. The conferences were held in early
February 1979 ana of the 31 companies invited, 26 attended and the remaining
five were visited and delivered conference materials in person at their plant

sites.

N
»




page 9

The conference materials handed out included:

1) NSF Conference Review Sheet - an instruction sheet providing
the conference attendee with areas to be covered in the
President's interview and requesting him to distribute several
questionnaires to selected cmployees.,

2) NSF Study Definitions - these are key terms and parameters
used in the study.

3) Company Policy Questionnaire - an instrument used to gain
information about continuing education policies and reim-
bursement plans.

4) Scientists/Engineers, Technicians and Technologists Question-
naire - an instrument which was used to solicit date from
company technical personnel. Each company representative was
asked to specify how many persons met the NSF study definition
categories and that number of instruments was given to the
representative at the conference.

5) Presidents Qeustionnaire - an instrument to assess each corporation
head's perspectives on certain continuing education issues, work
group organization, product changes, technological problems and
procedures used to solve problems.

6) Interview sheet - this sheet requested conference participants
to list name and positions of people to be interviewed.

In addition to interviewing each company president, two to five other key manage-
ment and top line technical supervisors having major responsibility for the oper-
ation of the company were asked to be interviewed.

Site Visitations

During the months of February, March and April 1979 sample companies were
visited by project staff. Scheduling site visits in a region was a problem
since corporation officers were quite busy; therefore, it was difficult to or-
ganize visits to i number of companies in a two or three day period. However,
in most cases, this was accomplished without an exorbinated amount of project
staff '"slack time".

Three companies prior to visitation indicated they could not participate
further in the study: Northwestern Motor, Eau Claire; Durand Canning Company,
Durand; and Sargento Cheese, Plymouth. Their reasons varied, but the main one

was lack of time for company officers to be interviewed.
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Instruments Design

In order to.assess scientists and enginecers experiences about theiwr
interests in continuing education, interview instruments and questionnaires
were designed. The process for developing valid and reliable instruments
was lengthy and exhaustive,
Phase I
One of the first tasks was to refine the definitions of scientists and
engineer so the terms were operational and applicable to area industries.
Since paper is a significant industry in Wisconsin and firms employ large num-
bers of technical people, the Technical Association of the Pulp and Paper In-
dustry (TAPPI) was the first organization contacted. The Lake States section
of TAPPI invited the project director to an execufive committee meceting October
25, 1978 in Wausau to discuss definitions and size of companies to be sampled.
Two TAPPI officers, Chairman Lloy< Mekela and Vice Chairman Kelly Xnutson, sug-
gested expanding the scientist and engineer definition to technicians because
of the crucial need for continuing education for people without college degrees.
On November 15, 1978, Dr. Adams met with Dr. John Klus, Chairman, Dcpart-
ment of Engineering and Applied Sciences, University of Wisconsin-Extension in
Madison to discuss the project goals. Dr. Klus has been a frequent NSF grant
recipient involving studies of scientists and engineers continuing education,
and his advice on the project was extremely valuable. Several of his question-
naire: sarved as invaluable instruments for designing this project's instruments.
On November 15, 1978, Mr, Fred Disch, Personnel Wage Specialist, Kimberly-
Clark Corporation, Neenah, Wisconsin, discussed, with project staff, the accepted
job duties and positions of scientists and engineers employed in industry. He
provided advice on how to interview corporation executives and suggested specific
jtems for questionnaires. He also discussed levels of supervisory responsibility

and job descriptions of technical people employed in industry.
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Phase JI

The National Science Foundation requested the five project direcctors
receiving awards in continuing education for small or dispersed industry to
meet November 21, 1979 at Battcllc Columbus Laboratorics. The purpose was to
coordinate the five grants as much as feasible throughbcommon agrcement on
definitions, terminology, data collection processes, instrumentation and
sampling plans and procedures. The outcome of the meecting was a common sct
of definitions and parameters, project activities, and futurc coordination
plans. A summary of the NSF Project Directors meeting is included in Appendix
A-3.

Phase IIi

Since the projcct graduate students had not had extensive practical ex-
perience with interviewing, several workshops were proposed. Mr. Roger Westphal,
Acting Director of Career Placement and Planning, University of Wisconsin-
Oshkosh, designed three sessions to help the students construct an effective
interview instrument and allow them to practice interviewihg in, hypothetical set-
tings. Appendix A-4 provides an outline of the topics covered in the interview
workshop.

During the same period, the project staff began constructing questionnaires
for eliciting information on items which were appropriate for interviews. Mr.
Westphal advised that interviews should consist of statements requiring judge-
ment and perspective on the part of the respondent. Questionnaire items, on the
other hand, should stress specific detail questions which could be answered easily
and quickly. In both types of data gathering instruments, many of the items were
drawn from Battelle Columbus Laboratories and University of Wisconsin-Extension
questionnaires.

Draft copies of each instrument were sent to Dr. Klus, Dr. D'Moore, Mr.
Disch, Mr. Westphal, Lr. Schmidt and the five NSF project directors for comment

and review. To insure all questions and statements used were pertinent to the

Q ’ 1 ¢
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projcct objectives, a matrix indicating instrument items and project objectives
was designed. Table 5 illustrates this matrix.

Final instruments werc pilot tested in January 1979 using three Oshkosh
companies: Sérgcl Electric, Lenox Candle and Muza Metal. The staff graduate
students conducted interviews and submitted questionnaires to employces of these
firms. Their responses provided valuable input into the final revisions of all
the company instruments used which are included in Appendix A-5.

Phase IV

In addition to sampling small industries about their involvement in con-
tinuing education, the project also set out to inquire about what continuing
education offerings and activities are being performed by technical and profes-
sional associations and post-secondary institutions in the study area.

TABLE 5

Instruments and Project Objectives Matrix

Goals Company Company Company Company Prof. Assn.
(Abbreviated) Interview/ Presidents Sci./Engin. Policy Interview

Instrument Question. Question. Question. Instrument
Demographics 1,5,9 1-4, 7-9

14

Available C. E. 1,3,4,7 2 5,10,11 1
opportunities in
this area
Organizations 3,4,7,8 12,15,17 1
which provide 19,21,6
C. E. courses
in areca
Types of C. E. 1,3,4,7 2 5,10,15 10,11 1
delivery system 17,19,21
used by industry
in area
C.E. accessibility 1,3,4 2 15,17 10,11 1,3
in arca § where 6,7 19,21
C.E. is offered
Unmet C.E. subjects 3,6,9 16,18 2,3
need to be provided 20,22
Incentive systems 2,5 3,4 13 1,2,5,4,5
used for C.E. 6,7,8,9
participation
Education materials 1,3,4,7 5,10 10,11

& equipment used
by industry '

p

(o)
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Several approaches were employed to reach professional associations of
enginecrs and scientists. The purpose was éo obtain information about cducational
or training program offerings they currcntly were offering and were planning
for in the future, and to determine neced for engincering programs in study area
{(Central and Northern Wisconsih). Names of 47 associations werc obtaincd from
TAPPI officers, Dr. Klus, and interviewces during company interview visits. A
list of these associations is shown in Appendix A-6.

The initial contact with professional associations was through a letter
informing officers about the project and requesting their participation in a
phone survey. Thirty-four associations had officers who could be contacted
by phone, and the staff was able to complete 23 interviews. In order to
achieve a higher response rate, 19 associations were sent letters asking
officers to complete a short questionnaire of which six responded. Five
associations were not able to be reached either by phone or letter. Appendix
A-6 provides sample instruments used in obtaining association data.

Phase V

The technical programs offered in Wisconsin's post-secondary institutions
were reviewed. These institutions included Wisonsin Vocational, Technical and
Adult Education System (VTAE), University of Wisconsin (2-year) Center System,
Wisconsin independent colleges and universities, University of Wisconsin System,
and University of Wisconsin-Extension’s, Department of Engineering and Applied
Science. In addition, technical and non-technical programs provided by profes-
sional and trade assiciations and industry itself were analyzed. A list of
scientific and engineering program and non-technical offerings for each of

these organizations are summarized in Appendices B-1 through B-9.
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Chapter II1

Study Results

An important aspect in interpreting the results of any study is Knowing
the parameters and characteristics of the population and participants. The
sample industries have already been defined by SIC company size and location
in Chapter II, and are detailed in Appendix A-1. In order to discuss and
assess industrial location and continuing education accessibility in Central
and Northern Wisconsin a number of geographical areas nced to be idcniified.

The most acceptable method is to adopt an existing structure which is well
recognized. Since this study is concerned with post-secondary education,
regardless of what organizations delivered thc instruction, the Joint Administrative
Committee on Continuing Education (JACCE) regional map was used to help define the
areas for the study. JACCE combines all Wisconsin public higher education
institutions into one advisoTy group, i.e., the 13 four-ycar campuses and 14 two-
year campuses of the University of Wisconsin System and the 38 main campuses

of the Vocational, Technical, and Adult Education System. There arc distinctive
mission differentations among institutions, especially bctween the UW System and
VTAE System. Thesc differences will be explained later under the study section
dealing with the continuing education opportunities. (pp. 23-27)

The purpose of JACCE is to facilitate planning in the area of continuing
education in six regional councils, in order to give great autonomy and respon-
sibility for dealing with problems of coordination which are local in nature.

At the state level thc committee serves to provide clarification in cases that
extend over several regions, and to develop recommendations for statewide policy.

The regional council areas are shown in figure 1. The study area encompasses
four of the areas, i.e., North West, North Central, Western and North East.

Public post-secondary institutions are also identified on the map.

O
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As discussed in Chapter 11, therc are about 6500 industrics identified
in the Classified Directory of Wisconsin Manufacturers. Table 6 shows the
number and proportion of the total state industrial population and the sample
companies in each JACCE area. Over half (52%) of all Wisconsin industries
are locaféd in the southern onc-quarter of the state, which indicates the

high concentration of industry in this area.

TABLE 6

Wisconsin Industrial Population ¢ Study Sample Industries

JACCE Areas Industrial Sample Study Arca
Population Companies Industry Population
In Study Area: # % # % # %
North West 253 4 2 7 253 8
North Central 449 7 5 16 449 15
North East 1844 28 19 61 1844 59
Western 568 9 _ 5. _16 _568 - 18
Total In Study Area 3114 48% 31 100% 3114 100%
Qutside Study Area:
South West 729 11
South East 2662 _41
Total Outside Study Area 3391 52%
GRAND TOTAL 6505 100%

Table 6 also illustrates the representativeness of the sample is of the total
industrial population. However, it should be cautioned that the study sample
excluded campanies larger than 500 employees. Thercfore, the sample and the
industrial population have similar proportions for the number of companies but

dissimilar proportions for the size of companies.



page 17

Types of Industry Ficlds

Besides identifying thesc firms by SIC index in Chapter 1I, company
presidents were asked what ficld of engincering and applied science were their
pcople primarily engaged in. Thirty respondents indicated many technical
activities, but the highest frequencies were in mechanics, design, and industrial
fields; a particularly interesting fact was 17 presidents said their company
was principally involved in research and devclopwent work. Since companics
are engaged in numerous technical activities, the total number of responses

in Table 7 aggregate to more than the number of respondents.

TABLE 7
Fields of Engincering & Applied Science that Scicntists
& Engineers are Primarily Engaged in (N=30)

Field Number of Respenses Field Number of Responses
Chemical 9 Standards 1
Design 20 Procedures 1
Electrical 12 Food Processing 1
) Industrial 18 . Structural 0
Mechanical 23 Maintcnance 1
' Paper (Pulp) 4 Ferrous § Nonferrous
Plastics 4 Mctals 1
Process 14 Foundry 1
Research § Development 17 Metal Working 2
Architectural 2 Electronic 0
Civil 2

Respondents Characteristics

The background of respondents are important to understand for the purposes.
of interpreting their attitudes and experiences relating to continuing education.
The demographic data on interviewees and questionnaire respondents are discussed

in this section.

R
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Top Management

Thirty company presidents or their representatives chose up to threc top
management people to be interviewed, in addition to themselves. Selection of
key company personnel was verified by the respondents' level of supervisory
responsibilities shown in table 8. These 116 people, therefore, would appear
to havé a good understanding of the company's and employees' continuing education
needs and activities. No other demographic data was elicited from top managers

and no data was collected on presidents or their representatives as a unique

group.
TABLE 8
Top Manager's ~ .1 of Responsibilities
Title/Position Interviewed % Interviewed
No Supervisory Résponsibility 9 8
Supervision of Technicians and/or 41 35
Non-technical Personnel
Supervision of Engineering and/or 13 11
Scientific Personnel
Management of a Major Department, 29 25
Division, or Program
General Manager of an Organization _24 21
TOTAL 116 100%

Middle Management

In addition to selecting interviewees, company presidents were asked to
distribute scientists and engineer questionnaires to their key technical people.
These included 192 scientists, engineers, technologists and technicians who
held primarily middle management positions. About three-fourths of the respon-

dents had some supervisory responsibilities.

~
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TABLE 9

Middle Manager's Level of Supervisory Responsibility

Supervisory Responsibility # of Responses % of Responses
No Supervisory Responsibility 46 24
Supervision of Technicians and/or 75 39

Non-Technical Personnel

Supervision of Engineering and/or 27 14
Scientific Personnel

Management of Supervisory Personnel 19 10
Executive (Upper Management) 21 11
No Response _4 2
TOTAL 192 100%

Middle managers were asked to describe their highest current level of
technical responsibility. Over half indicated they performed technical work
rather independently under general supervision by others, whercas 44 per cent

said they received specific directions from supervisors.

TABLE 10
Middle Manager's Level of Technical Responsibility

Technical Responsibility # of Responses % of Responses

Perform limited assignments with 8 _ 4
specific direction under an
experienced Engineer or Scientist

Perform assignments with limited 21 11
directions, with a general review
of work done

Independently perform most work 60 31
with directions only to general
results expected

Independently work in extending 23 12
known techniques, data, etc.

Technical direction and review of 76 40
work performed by others

No Response 4 2
. ' ’ 6,
TOTAL ~ '§92 100%
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Another characteristic of small company middle managers is their level
of formal education. Most Tespondents (68%) had some post-secondary education
in their technical field. About one-third of the middle managevs had a bachelor's

degree and 9 per cent had a post graduate degree.

TABLE 11

Middle Manager's Highest Degree Earned

Degrec # of Respounses % of Responses
High School Diploma 61 32
Associate or Technical Degree 29 15
Bachelor's Decgree 70 36
Master's Dcgree 12 6
Ph.D./Ed.D./M.D. 5 3
Certification 3 2
No Response 12 6
TOTAL 192 100%

The ficlds of applied science and engineering middle managers were en-
gaged in were quite diverse. As might be expected, small industry technical
cmployees spend most of their time in mechanical and industrial activities.
However, about 17 per cent of the respondents said they were involved in research
and development work. Since an employee may be working in more than one technical

arca, Table 12 percentages accumulate to more than 100 per cent.
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TABLE 12

Middle Manager's Arecas of Work

Field of Work # of Responses % of Responscs
Mechanical 82 43
Industrial 74 39
Design 54 28
Electrical 40 21
Chemical 35 18
Process 35 18
Research § Development 33 17
Plastics 28 15
Paper (Pulp) 22 12
Civil Engineering 5 3
Computer Science 2 1
TOTAL : 410 N.A.

Middle Managers were asked how many years they had worked as a scientist,
engineer, technologist, or technician. Interestingly, many of these people are
relatively new to this type of industry. Almost half (44%) of the respondents

have been employed ten years or fewer in technical jobs.

TABLE 13

Years Middle Managers Have Worked in Technical Jobs

Years Employed # of Responses % of Responses
1-5 44 23
6 - 10 Ve 41 21

11 - 15 ' 25 13

16 - 20 26 14

21 - 25 8 4

25 - 30 8 4

31 - 35 6 3

36 - 40 6 3

o No Response , _28 15

ERIC  ToraL ~G 192 100%
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One of the informal ways for scicntists and engincers to further their
education is to rcad professional and trade journals. When asked how often
middle managers read technical publications, about three fourths said they

read onc to three on a regular basis.

TABLE 14

Frequency With Which Middle Managers Read Scientific Journals
or Periodicals on a Regular Basis

Frequency # of Responses % of Responses
Do Not Regularly Read Any 44 23
Read One Regularly 35 18
Read Two Regularly 40 21
Read Three or More Regularly 68 35
No Response 5 3
TOTAL 192 100%

Another way people gain valuable information relating to their jobs is
through communications with people in the.same speciality. Middle managers
were asked how many colleagués "in other organizations' they exchanged tech-
nical information with on a regular basis. Over a third of the respondents
indicated they contacted associates frequently, and another fifth said they

did so four or more times on a regular basis.

TABLE 15

Number of Colleagues In Other Organizations With Whom Middle Managers
Exchange Scientific or Engineering Information on a Regular Basis

Number of Colleagues # of Responses % of Responses
None 77 40
One to Three 71 37
Four or More 37 19
No Response _7 4
TOTAL . 192 100%

¢
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Applicd Science § Enpinecering gontinuing Education Opportunitics

The first and possibly the most fundamental objective of the project

was:

To determine existing continuing education opportunities
for employed scientists and engineers in the study area.

The data gathered were mainly derived from existing program materials
obtained from post-secondary educational institution, professional and trade
associations, and industry itself. Anyone questioning whether or not the
state of Wisconsin provides a comprehensive continuing education program in
applied sciences and engineering need only review Appendices B-1 University
of Wisconsin System, B-2 University of Wisconsin Center System, B-3 and B-4
Vocational, Technical and Adult Education System, B-5 Independent Wisconsin
Universities, B-6 and B-7 Professional and Trade Associations, and the dis-
cussion in this section on University of Wisconsin-Extension. This section
of the report discusses the opportunities available; other sections deal with

scientists and engineers continuing education participation.

Before discussing post-secondary opportunities in Wisconsin, clear
statements about each type of institution's mission should be made. Mission
differentation is important because an institution which may be close in
proximity to a company may not have science or engineering programs since
it has not been changed to offer these programs.

The University of Wisconsin System and the Vocational, Technical
and Adult Education System established a.Joint Administrative Committee on
Academic Programs (JACAP) to clarify and monitor mission differentation
between the systems. In July 1974 JACAP received a request to define the
the term‘"occupational" as it was used in several UW institutioﬁs mission
statements. As defined by University of Wisconsin System 1971 merger law
(Chapter 100, Sec. 11),

"the UW System shall not broaden the system's post-high school
collegiate training mission to include the preparation of persons for semi-
professional or skilled trade occupations beyond those offered during the
1971-72 academic year unless approved by the board of vocational, technical
and adult education."

Q . y

ERIC

Aruitoxt provided by Eic:

™

¢
k:k



pape 24

Also articnlated in the merger law (Chapter 100, Sec. 15) "the
board (WK VTAL) shall he responsible for the initiation, development, maintenance
and supervision of programs with specific occupational orientations below the
baccalaurcate level, including terminil associate degrees, training of apprentices
and adult cducation helow the professional level."

As these statcments apply to this study, the UW System institutions
may offer "professional' programs for scientists and engineers to culminate in
a baccalaurcate degree or higher degree whereas the VTAE system may provide
programs for the technician which are below the baccalaureate degrec. There
are distinct mission differences between every higher cducation institution in
Wisconsin which are clearly stated; it is beyond the purview of this study to
specifically identify each one. However, in considering the following opportunities
section of the report, the reader should be aware some of the results may be

affected by mission differentation.

University of Wisconsin System

The 13 University of Wisconsin System four-year campuses (undergraduate/
graduate studies) currently offer 170 degree programs in applied sciences and
engincering. Of these, three-fourths are offered outside the study arca, i.e.,
in Southern Wisconsin. Also, practically all (92%) graduate programs are available
outside the study area. This may be due to the high concentration of large

industries and city populations in the southern part of the state.

-
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TABLE 16

UW System Applied Sciences § Engineering
Degree Programs by Study Area

# Master §
Location # Bachelor Plus 1 Yr. # Doctorate TOTAL
In Study Area: #%
North West 5 - - 5 3
North Central 4 1 - 5 3
Western 19 4 - 23 13
North East _9 1 - _10 6
Subtotal 37 6 - 43 25
Qutside Study Area: 55 40 32 127 75
TOTAL 92 46 32 170 100%

P —— —

A comparison of the number of UW System applied science and engineering
degree programs to Wisconsin industries. population, by study area, is shown
in Table 17. These are gross indicators which need further refinement, but
there appears to be several misrepresentations of number of applied science
and engineering programs to number of companies. These data indicate that the
number of technical degree programs in southern Wisconsin are over representative
for the number of industries in this area when compared to central and northern
Wisconsin. In northeast Wisconsin, there are proportionately more companies
(28%) than degree programs (6%). These data do not take into consideration
the size of the companies so there may be justification for a larger number

of scientists and engineering programs in the southern part of the state.
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TABLE 17

UW System Applied Scicnces § Lngineering Degree Programs
and Wisconsin Industrial Population by Study Area

Location Programs Cornpanies
In Study Arca: L3 k2 L3 kJ
North West 5 3 253 4
North Central 5 3 449 7
Western 23 13 568 9
North East 10 6 1844 28
Outside Study Area: 127 75 3391 52
TOTAL 170 100% 6505  100%

——

University of Wisconsin-Center System

All 14 of the University of Wisconsin-Center System two-year campuses
offer an associate degree in the sciences. Generally these programs are
preparatory or general education, and therefore are pre-professional. No
specialization in a particular field is available. There are special courses
which employed s:ientists and engineers can enroll in to meet professional
and personal interes's, but no distinctive area of expertise is offered.
Appendix B-2 shows the associate arts § science degrees at each UW-Center by
study area location, and Table 18 indicates the number of campuses in and
outside the study area. Because the UW-Center System institutions do not have
a mission to offer technical degree programs, comparisons with number of

industries probably is not appropriate.
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TABLE 18

UW Center System Associate of Science § Arts
Degree Programs by Study Area

Location Arts § Science Degree Programs
In Study Area: L %

North West 1 7

North Central 3 21

Western 0 0

North East _6 _43
Subtotal 10 71
OQutside Study Area: 4 29
TOTAL 14 100%

— s

Vocational, Technical and Adult Education System

The Wisconsin VTAE System consists of 16 districts with 38 main campuses
and a wide array of technical programs. The programs include an associate
degree and three diploma program levels: a) Short Term (less than one year)

b) One-year Diploma and c) Two-year Diploma. Associate degree programs are
two years in length and require a student to complete a technical or college
parallel education program. The diploma programs are designed to provide
students with skills for entry into and advancement within occupations requiring
a high proportion of manipulative skills and knowledge of methods and techniques.
Other programs which are preparatory to diploma and degree programs are also
availabie to students in developmental studies and adult basic education.

.Since this study's primary thrust is on technical opportunities in the
‘applied sciences and engineering, only the 344 diploma and associate degree
VTAE programs in Trade and Industry were reviewed. Appendix B-3 includes a
list of these programs by geographical area, and Table 19 summarizes these
opportunities inside and outside the study area.

%)
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About three-{ifths (or 198) of the Trade and Industry VIAL programs
are offered in the study aven, In contrast to 25 per cent of UW System
technical degree program offevings. The onc-year diplomn programs ropresent
approximately half of all trade § industry programs, and another one-third

arc associate degrece programs.

TABLE 19
VIAE Trade § Industry Programs by Study Area

Number of Programs

Vocat. Dipl. One-yr. Dipl. Two-yr. Dipl. Assoc. Deg. TOTAL

In Study Area: LA
North West 4 16 4 4 28 8
North Central ‘ 20 9 11 40 12
Western 19 6 16 41 12
North East 4 _éﬁi_ 6 26 89 26

Subtotal | 8 - 108 25 57 108 58

Outside Study Arca: 10 65 14 57 146 42

TOTAL 18 173 39 114 344 100%

When comparing Trade and Industry programs.to Wisconsin's industrial
population, the VTAE system seems to be offering programs in about the same
proportion as the number of companies. Table 20 shows these proportions by
areas. If anything; the VTAE programs are slightly over representative in

the northern and western areas of the state for the industry population.
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VAL Trade & Industry Progroms and Wisconsin
Industrial Population by Study Avea

Location Progyams Compunies
In Study Arca: n & I k]
North West 28 8 253 4
North Central 0 12 449 7
Western 41 12 568 9
North East 89 26 1844 28
Outside Study Area: 146 42 3391 52
TOTAL 344 100% 6505  100%

———— ——

Wisconsin Independent Universities

There are 21 independent four-yecar colleges or universities in Wisconsin.
Of these about half (10) are located inside the study area. Appendix B-5 shows
a display of institutions By regional location and technical degree offerings.
Table 21 summarized the applied sciences ‘and engineering programs in and out-
side the study area.

About one-third (36%) of all technical degree programs are in the study
area, and most of these are located in North East Wisconsin. Fifty per cent
of the graduate programs are inside the study area. However, all these programs
are offered in the North East area, and by one institution, the Institute of

Paper Chemistry in Appleton, Wisconsin.

Ces
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TARLI 21

Wisconsin Tndependent Universitios Applied Seience
§ Ongincoring Drograms by Study Area

Cortificate  Associato Bachelor's  Mastev's  Doctorate
Location Programs Dogrooes Dogrocs Degrovs — Nogroes TOTAL
In Study Area: %
North West - - 5 - - 5 &

~ - 0 0

North Central

Western - - 2 - - 2 2

North East - - 16 71 7. 30 29
Subtotal - - 23 7 7 37 36
Qutside Study Area: 3 10 38 9 5 65 64
TOTAL 3 10 61 16 12 102 100%

S ——— —

The independent colleges and universities applied science and engineering
programs are approximately proportional to the number of industries in the North
West and North East areas. However, in the other areas of the state, they are
not representative. There is over representation of programs in the Southern area

and under representation in the North Central (where there are 1 programs) and

Western areas.

TABLE 22

Wisconsin Independent Universities Applied Sciences § Engineering
programs and Wisconsin Industrial Population by Study Area

Location Programs ComEanies
In Study Area: . # % # %
North West 5 5 253 4
North Central 0 0 449 7
Western 2 2 568 9
North East 30 29 1844 28
Outside Study Area: 65 64 3391 52
TOTAL 102 100% 6505 100%
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Unlvorsity of WisconsIn-lxtonsion

The Unlvorsity of Wisconsin-Iixtension has had a hlstory of heing the
primary sonvco of contlnning educntion for the public and has sovved us a
rosource center for wnlversity service to the rural and urban communitios
of tho state, The Department of Engineering and Applled Sclonce, locuted
in Madison, Wisconsin, annunlly envalls nearly 18,000 people In Inglnooring
programs, short courses, ovenling classos, electromedia programalung and
indepondent study. Electromedia programming is the departments "off campus"
arm, and consists of the Statewide Extension Bducation Network (SEEN), the
Educational Telephone Network (ETN) and Video Cassctte Courses (VCC). The
number of programs which have been available in the study area via various
delivery systems are shown in Table 22A and specific course titles arc listed

in Appendix B-8.

TABLE 22A

UW-Extension Applied Science & Engincering Programs
Offered 1976 - 1980

Number of Programs

SEEN 43

ETN 6
vce 7
Short Courses 19
Independent Study 103
Technical Courses 6

Engineering institutes and workshops provide two or three day continuous
programs. They usually cover current developments in the field, and are
offered only in Madison, Wisconsin. One-third of all engineering programming
are short courses which usually run one week. These courses are conducted by

a team of UW-Extension engineering faculty from Madison and Milwaukee, along

with instructors from other universities and experts from industry and private

ERIC | e
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practice. While most of tho short canvses are of forod in Madison, somo aroe
taught at industeinl sites,  Also thore e oxtonsiye Pndopendent study
affovings in enginoorving and appliod sciencos which provide solf-study
opportunities for sclontists and engineors throughout the stato,

The olectromadia systems have hoen fportant developments for dolivory
of all eontinuing education in Wisconsin,

SEEN was developed In 1969 and has 23 sitos where participants can recolvo
instructlon., SEEN is a four-wire party line featuring lmmedlato communlentions
between instructors and students, Dellvery of instwiction is made by means
of desk mlevophones and classroom loudspeakors,  Also, an electrowritor permits
transmission, reception, and projection of diagrams, formulae, outlines, otc.
ETN originated in 1965 and has over 200 sitos throughout Wisconsin, It is a
two-way telephone system where instructor and participants at various locations
may communicate with one another. VCC are courses which allow anyone having
the necessary cassette player and television set to participate in continuing
education. VCC lessons are combined with special text materials, and are between
20 and 30 minutes in length. The tapes are produced by UW-Extension's WHA-TV
studios.

Finally, UW-Extension and the Vocational, Technical and Adult Education
System arc conducting a project for developing correspondence courses for VTAE
credit. Of the 14 courses listed in the 1979-80 UW-Extension Independent Study
catalog, there is one course, '"Materials of Industry", which would be of
interest to scientists and engineers.

Professional and Trade Associations

It was difficult to determinc what applied science and engineering assoc-
iations should be included in the study. As stated in Chapter II on sampling
procedures, most of these groups werc identified from interviewees. Some assoc-
iations were organized only nationally, others had regional, state, and/or

local chapters. Attempts were made to contact each association's president or
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program chairman via tclephone interview and/or questionnaire. Appendices
B-6 and B-7 show the technical and non-technical programs these groups have
recently offered, and those planned for the future. Table 23 outlines assoc-

iation programs offered during 1976-1978 within and outside the study area.

TABLE 23

Technical § Non-Technical Programs Offered (1976-1978) by Professional
or Trade Associations In § Outside Study Area (N=29)

Technical Non-Technical TOTAL
Inside Study Areca 56 9 65
Qutside Study Area 33 18 51
Outside Wisconsin 27 26 53
Unknown : 7 2 9
TOTAL 123 55 178

Of the 29 associations responding, 60 per cent of their programs were
technical courses, and half of these were offered within the study arca. Non-
technical courses, on the other hand, tend (84%) to be delivered at sites out-
side the study area. This data indicates professional & trade associations
provide many opportunities for their members to keep current in technical fields
close to their places of residence, but general topics, e.g. supervisory
training, are usually offered at regional and national mectings at considerable
distances away from their homes. It would appear that local education insti-
tutions could fulfill much of the non-technical courses demand.

Most of the associations contacted could not give a clear indication of
topics they would like offered in the future. Their explanation, almost uni-
versally, was their programs were developed a year or less in advance so they
could provide the most current and critical topics of membership interest.
Appendix B-6 and B-7 show the 26 technical and 19 non-technical programs some

associations are planning on offering.
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Continuing Educatioqﬁ?articipation
This section of the study addresses thc project objective:
"To identify the apencies, institutions, industries
and professional associations which provide continuing
education, credit and non-credit, courscs in the study
arca."
"To investigate the type of instructional systems currently
being used by industry to deliver continuing education
for employed scientists and engineers in the study area
(e.g. self-paced, correspondence, lecture, workshop, seminar,
laboratory, radio, T.V., teclephone nctwork, etc.)"
"To assess the unmet continuing education needs and specific
subjects desired by employcd scientists and engineers in
the study area."
Several instruments were used to obtain information on these objective.
The top manager interviews and thc middle managers questionnaire had items
which directly dealt with continuing education participation and future con-

tinuing education needs.

In-Plant Programs

The type of work many of the sampled smali industries were engaged in
required continual training of personnel. These activities varied widely,
but the great majority were technical and very specific to the task of the
company. The most frequently mentioned in-house continuing education programs
were informal and technical. Non-technical programs in contrast, were primarily
offered at non-industrial sites. Table 24 includes more responses than the
number interviewed becausc some top managers indicated several types of
in-house programs.

TABLE 24

In-House Continuing Education Programs
Offered by Sample Industries (N=116)

Type of In-Housc Program # Responding % Responding
Informal § Technical 103 89
Formal § Technical 38 33
Informal § Non-Technical 7 6
Formal § Non-Technical 7 6
TOTAL s 155

~
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Specific continuing education activities small industries have offcrecd
in-house are shown in Appendix B-9 by technical vs non-technical, and in-
formal vs formal categories.

Subject Content

Top and middle manageTrs were requested to provide spccific continuing
education subjects they and their employees had taken during 1976-1978, as
well as recommend subjects they would like to see offered in the future
(1979-1981). Since there were over 400 subjects mentioned, 14 topical
categories were developed by UN-Oshkosh science faculty to make the list
more manageable. A complete list of subjects Ly category are included in
Appendix C.

The subjects most frequently participated in were technical in nature.
Respondents also wantéd more technical course offerings in the future. They
wantedtheproportioncﬁ?technical course offerings increased fr;m 64 per cent
to 67 per cent. Furthermore, respondents would like 20 per cent morc con-
tinuing education, regardless of subject area.

Only environmental engineg?ing and pulp § paper tcchnology were technical
areas which respondents indic#géd they would like offered less frequently in
the future. Although personal development also dropped slightly in overall
demand, top managers felt more of these courses should be available. Similarly,
business administration course interest was quite high among top and middle

managers, even though the latter group suggested fewer courses were needed in

the future.

>
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TABLE 25

Continuing Education Subject Content Participated In and Wanted
As Viewed by Top Management (N=116) and Middle Management (N=192)

Top Categories Top Management Middle Management TOTAL
# of Subjects # of Subjects # of Subjects
Technical: ' Taken Wanted Taken Wanted Taken Wanted
Bio-engineering 5 11 2 0 7 11
Chemistry 7 24 7 5 14 29
Chemical Engineering 14 19 20 26 34 45
Computer Science 23 32 19 19 42 51
Electrical Engineering 8 13 9 14 17 27
Environmental 8 10 17 10 25 20
Engineering
Industrial Engineering 18 48 38 29 56 77
Mechanical Engineering 13 23 18 32 31 55
Metallurgical 5 11 6 17 11 28
Engineering
Physics (Eng. Mech/Math) 35 23 15 27 50 50
Pulp § Paper Technology 5 7 12 6 17 13
Vocational § Technology 38 _47 _19 20 57 _67
Subtotal 179 268 182 205 361 473

Non Technical:

Business Administration 67 117 80 60 147 177
Personal Development 22 __ 35 36 18 58 53
Subtotal 89 152 116 78 205 230
GRAND TOTAL 268 420 298 283 566 703

=
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Types of Continuing Education

When top managers were asked about the types of educational activities
and delivery systems they and their employeces participated in and what they
would like in the future, college credit courses were more frcquently
mentioned than non-credit courses. The formats of delivery systems most
favored were seminars, workshops and conferences.

Middle managers also tended to want credit courses more than non-credit
courses, althbugh the difference was less pronounced. In the questionnaire
completed by middle management, no differentiation was made between seminars,
conferences and workshops; however, as with top management, these types of
delive:, systems are very popular. A matrix of subject content and type of
delivery systems used and desired by middle management are included in Appendix
c-2.

One trend worth noting for both groups, is that credit and non-credit
courses are increasing in interest, from 142 to 208, while seminars, conferences
and workshops are decreasing, from 438 to 208. The overall decline between
participation and future intercst in the different types of continuing
education probably is due to lack of preference for a particular delivery

system rather than interest in continuing education.
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TABLE 26
Types of Educational Activities and Delivery Systems
Which Top Management and Middle Management
Participated In and Want in the Future

Number Responding

Activity/ Top Management Middle Management
Delivery System Participated Want Participated Want
Credit Courses 102 131 40 77
Non-Credit Courses 19 40 54 64
Seminars 163 55
Conferences 24 12 184* 117*
Workshops 67 24
Organized Self-Study 22 3 20 25
Others:

In-Service § Informal 18 4

Evening Courses 0 . 12

Publications 16 1
TOTAL 431 282 298 283

*combination of seminars, conferences & workshops

Organizations Offering Continuing Education

The types of organizations, agencies and institutions offering continuing
education in technical fields is quite v;ried. They range from higher education
institutions to chambers of commerce. According to top management, over half
(60%) of the continuing educaticn they and their employees participated in were
offered by non-educational organizations. Middle management, on the other hand,
tended (52%) to be more invoived in continuing education delivered by educational

institutions than from other organizations.
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Profcssional associations and manufacturers were the organizations
respondents most frequently used to enroll for continuing education. Top
managers and employees (77) tended to participatc most in programs offered
by manufacturers, while middle managers (55) attended programs most often
provided by professional associations. A complete bréakdown of both groups
continuing education activities by organization type is shown in Appendices
C-3 and C-4.

Participation in continuing education was reported higher during 1976-
1978 than anticipated in 1978-81 (Table 27). This seems to contradict the
subject demands shown in Table 25, however, this may be due to respondents
not having a strong preference for the type of organization delivering
programs, rather than their future interest in continuing education. There
is a clear indication that both top and middle management would like con-
tinuing education provided more from educational institutions than from
other organizations. There were 301 respondents who wanted future continuing
education programming offered by colleges and universities in contrast to
95 interested in programs delivered by non-educational institutions.

The organization receiving the greatest increase in demand over previous
participation was the University of Wisconsin System. Both top and middle
management wanted to increase their participation (66 - 113) in UW ins-
titutions in their service area. These data also support the earlier finding

that industries would like more credit courses offered in the future.

-
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TABLE 27

Organizations Top Management and Middle Management
Participation In § Desire For Continuing Education by Organization Type

Organization Top Management Middle Management TOTAL
Participation Need Participation Need Part. Need
UW EXTENSION 10 19 10 5 20 24

UW SYSTEM (4-year)

General 8 27 5 - 16 13 43
In Study Area 26 57 30 56 66 113
Outside Study Area 13 1 32 6 45 7

UW CENTER SYSTEM (2-year)

General 0 0 0 3 0 3
In Study Area 5 8 9 23 14 31
Qutside Study Area . 1 1 0 0 1 1

VTAE (2-Year)

General 10 19 3 2 13 21
In Study Area 47 . 43 25 8 72 51
Outside Study Area 0 0 0 0 0 0

PRIVATE § NON-WIS. UNIV.

In Study Area 1 0 0 1 1 1

Outside Study Area 20 6 - 32 0 50 6
Subtotal Education Inst. 151 181 146 120 297 301
PROFESSIONAL ASSOCIATIONS 70 12 55 13 111 21
PARENT CO0./SAMPLE CO. 47 . 4 ' 25 3 72 7
MANUF, PRIVATE INDUSTRY 77 10 32 6 109 16
EDUC. PRIVATE INDUSTRY 12 2 9 1 21 3
GOVERNMENT AGENCIES 8 0 8 1 16 1
CONSULTING FIRMS 4 0 3 0 7 0
TRADE JOURNALS 5 0 0 0 5 _ 0
CHAMBERS OF COMMERCE 1 0 4 3 5 3
OTHERS B 5 29 _ 0 11 5 40
Subtotal Other Organii. ) 229 57 136 38 365 95
TOTAL ' . "380_ A 238 282 158 662 398
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Accessibility and Effectiveness of Continuing Education

This section deals with the project objective:
To determine the accessibility of continuing
education opportunities for employed scientists
and engineers in thc study area.

Accessibility

Only top managers were asked to ratc how accessible continuing education
opportunities were for the company's employees. Respondents differentiated
between technical and non-technical continuing cducation offerings; however,
there was essentially the same reaction to both types of continuing education
offerings. About two-thirds of the top managers felt continuing education
opportunities were moderately to very accessible. Less than 10 per cent

felt these activities were not readily available to them.

TABLE -28

Accessibility of Continuing Education Opportunities
According to Top Management

Rating Technical Opportunities Non-Technical Opportunities

# of Resp. % of Resp. # of Resp. % of Resp.
Very Accessible 29 25 31 27
Moderately Accessible 48 41 48 41
Marginally Accessible . 28 '24 27 23
Very Inaccessible 9 | 8 8 7
No Response 2 2 2 2

TOTAL 116 100% 116 100%
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Top managers were also asked later in the interview if location of
continuing education activities was a problem. Over half of the top managers
felt location was not a problem to them; however, the remaining respondents
said there was a problem. Even though continuing education opportunities
may be fairly accessible, a large number of managers felt there werc problems

with the location of these activities.

TABLE 29

Location of Continuing Education As a Problem
According to Top Management

# of Responses % of Responses
Location is Not a Problem 62 54
Location Is a Problem 49 42
Location is a Major Problem 5 4
TOTAL 116 100%

When contiquing education was divided by technical and non-technical
opportunities, more top managers (43%) indicated the location of non-technical
education was more of a problem than technical education (35%).- While there
was no difference between technical and non-technical accessibility, respon-
dents thought that the location of non-technical programs were more of a problem

than technical programs.

TABLE 30

Location As a Problem for Meeting Technical
& Non-Technical Continuing Education Needs

Location Is Location Is
a Problem Not a Problem TOTAL
[ 2 % tos
Non-Technical Continuing 50 43 66 57 116 100%
Education
Technical Continuing 41 35 75 66 116 100%
Education
v [ 9ulia
VAR
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More specifically, top managers gave their view; on how accessible
various providers of continuing education and types of delivery systems werc
to their company site. The most accessible educational institutions were VTAE
institutes and schools, for both techniczi and non-technical opportunities. Top
managers also thought UW System institutions, technical and non-technical programs
were rcadily available. As might be expected, the company itself provided con-
tinuing education opportunities, but more along the line of technical courges than
non-technical courses.

The accessibility of different types of delivery systems were also discussed
with top managers. Some respondents felt technical graduate and undergraduate
credit classes were not very available. Even though educational institutions
were readily accessible, 16 top managers thought technical credit courses were

inaccessible.

TABLE 31

Accessibility of Continuing Education Organizations and
Delivery Systems According to Top Management (N=116)

Number Responding

Technical Cont. Educ. Non-Technical Cont. Educ.
Organizations Accessible Inaccessible Accessible Inaccessible
UW Systcm 15 4 16 1
VTAE 29 6 28 1
Private Universities 3 0 2 0
Company Itself 10 1 6 1
Industry _ 5 0 0 0
Delivery Systems
Seminar/Confercnce 5 1 4 0
Workshops '

Graduate Credit Courses 0 4 3 0
Undergrad. Credit Courses 0 12 0 ' 3
TOTAL 67 , 28 - 4 59 "6

: - - Uy - -
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iffectiveness

Presidents of companies, top and middle managers were asked to cvaluate
various fypcs of continuing cducation programs and activities. Effectiveness
questions were presented in the interviews and on questionnaires.

The most cffective forms of continuing education in meeting company
nceds, according to 30 company presidents, were in-service training, seminars
and workshops. Formalized education was less effective, i.e., college credit
and non-credit courses. Table 32 shows the degree of effectiveness the res-

pondents gave to different forms of continuing education delivery.

TABLE 32

Effectiveness of Continuing Education Accordin% to
Company Presidents (N=30)

: Very Moderately Slightly ‘Not at All No
Form effective effective effective effective response TOTAL

L2 L ¥ L4 LJ Ll
College Credit Courses 5 .5 5 10 5 30
College Non-Credit Courses 2 6 4 10 8 30
Seminars 3 17 3 1. 1 30
Conferencces 4 12 9 2 3 30
Workshops 5 13 7 2 3 30
Self-Study (informal) 5 8 9 3 5 30
Correspondence Courses 0 4 - 9 8 9 30
In-Service Training 11 12 2 2 3 30

While top managers were not asked explicitly to address a similar question,
middle managers were. As true of presidents, middle managers rated in-service
training the most effective form of continuing education. This group differed in

the next highest order of effectiveness though, middle managers thought informal
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self-study should prececd seminars, also college courses were felt to be

generally ineffective and correspondence courses were the lease effective.

TABLE 33

Continuing Education Effectiveness According to
Middle Management (N=192)

Very Moderately Slightly Not at All TOTAL
Continuing Education cffective cffective effective effective Responding

# % # % # % # % # %
Collcge Credit Courses 31 16 37 19 21 11 42 22 131 68
College Non-Credit 8 4 37 19 37 19 43 22 125 64

Courses

Seminars 41 21 69 36 36 19 12 6 158 82
Conferences 22 11 61 32 50 26 19 10 152 79
Workshops 31 16 50 26 33 17 25 13 139 72

Self-Study (informal) 58 30 73 38 23 12 6 3 160 83

Correspondence Courses 9 5 15 8 35 18 57 30 116 61

In-Scrvice Training 74 39 40 21 18 9 11 6 143 75

Interchange Betwecn 55 29 49 26 30 16 16 8 150 79
Colleagues

Furthermore, middle managers evaluated how successful different types
of delivery systems were in meeting their objectives for taking classes or
participating in continuing education activities during 1976-1978. Table 33A
indicates a large number of no responses to these items, but those who did
respond support the data above. Once again seminars, conferences and workshops
were the most successful, followed by eollege non-credit courses, college credit

courses and organized self-study activities.

4
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TABLE 33A

Successful Experiences With Continuing Education Formats
According to Middle Managers (N=192)

Very Moderately Marginally Un- TOTAL
Type of Format Successful Successful Successful Successful Responding
T T S T A T A
College Credit Courses 10 5 7 4 4 2 3 2 24 13
College Non-Credit 10 5 14 7 6 3 3 2 33 17
Courses
Seminars, Conferences 24 12 48 25 15 8 1 1 88 46 .
Workshops
Organized Self-Study 5 2 7 4 3 2 2 1 17 9
© Activities

When continuing education is separated by technical and non-technical
subject matter, top managers indicated almost jdentical levels of effectiveness
for both. While about half of the respondents said continuing education was
meeting‘their needs very well to extremely well, almost an equal number felt

these needs were not being dealt with very effectively.

TABLE 34
Effectiveness of Continuing Education Meeting Top Management Needs

Extremely Very Well Marginally Poorly No Response TOTAL

Well Met Met Met Met
A T A T A T A
Technical 6 5 51 44 38 33 14 12 7 6 116 100%
Cont. Educ.
Non-Technical 7 6 51 44 38 33 13 11 7 6 116 100%
Cont. Educ.

The fifty-fifty rating of continuing education rating on effectiveness was
further supported by another question dealing with content of continuing education.
Top managers indicated their overall concern in Table 35 and their specific

concerns in Table 36. There appeared to be more of a problem with technical

ERIC | ' i od
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education than non-tcchnical cducation. The main problems were with technical
courses in general (other), undergraduatc courses and graduate courses. Top
managers concerns about college credit courses, especially in the technical

areas, reinforces earlier statcments made by company presidents and middle

managers.

TABLE 35

Content of Continuing Education As a Problem
According to Top Management

# of Resnonsecs % of Responses
Content is Not a Problem 62 54
Content 1s a Problem 49 42
Content is a Major Froblem 5 4
TOTAL 116 100%

TABLE 36

Level and Content of Education As a Problem for Meeting
Continuing Education Needs According to Top Management (N=116)

Is A Problem Is Not A Problem TOTAL
Technical Content Courses # % # % %
Graduate 18 15 98 85 116 100%
Undergraduate 22. 19 94 81 116 100%
UW-Extension 4 3 112 97 116 100%
VTAE 10 9 106 91 116 100%
Other 27 23 89 77 116 100%
Non-Technical Content Courses
Graduate 4 3 112 97 116 100%
Undergraduate - - - - - -
UW-Extension 2 2 114 98 116 100%
VTAE - - - - - -
Other 11 10 105 90 116 100%

<
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A further cxtension of continuing education effectiveness was assessed
when top managers werc asked what organizations and groups met their educa-
tional needs. Top managers agrced with company presidents and middle managers,
the most effective programs were technical in-service programs offered by the
company itself. VTAE institutions also received a high rating for mecting top
managers technical as well as non-technical continuing education needs. The
least effective delivery system of continuing education was public and
independent colleges and universities. Even though therc was not a high response
to this question, the outcomes support earlier findings dealing with similar

information.

TABLE 37

Organizations § Groups Meeting Continuing Education Needs
According to Top Management (N=116)

Technical Needs Non-Technical Needs

Organization/Group Met Not Met Met Not Met

L2 LA 1 LA 4 LA
UW 4-Year System 5 4 5 4 6 5 1 1
UW-Extension 2 2 2 2 3 3 2 2
UW-Center System 2 2 0 0 2 2 0 0
VTAE System 22 19 2 2 23 20 2 2
Independent Univ. 1 1 0 0 0 O 0 0
Professional Assoc. 6 5 0 0 2 2 0 0
Trade Journals 6 5 0 0 0 O 0 0
Company Itself 25 22 9 8 21 18 9 8
Consultants 3 3 0 0 3 3 0 0
Private Industry 11 10 0 0 6 5 0 0

n
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Finally, scheduling of continuing cducation activities was discussed
with top managers. A third of the top mnnagérs saw Scheduling continuing
education activities as a problem. The major scheduling nced appeared to
be in evening class offerings, and simply finding enough time to pursuc
continuing education. Few said they wanted weekend classes, and concen-

trated sessions.

TABLE 38

Scheduling of Continuing Education As a Problem
According to Top Management

# of Responses % of Responses
Scheduling is Not a Problem 75 ' 65
Scheduling Is a Problem 32 27
Scheduling is a Major Problem 9 8
TOTAL 116 100%
TABLE 39

Scheduling As a Problem for Meeting Continuing Education
Needs According to Top Management

Is A Need Is Not A Need TOTAL
LA ] L % Ll
Weekend Classes 5 4 111 96 116
Evening Classes 23 20 93 80 116
Concentrated Sessions 4 3 112 97 116
No Time is Convenient 15 13 : 101 87 116
: [ gl 2
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Company Attitudes Towards Continuing Education and Company Policies
on Continuing Education

This section responds to the project objective:

To identify the incentive systems (e.g. promotion,
released time, etc.) used by industries to motivate
employed scientists and engineers to pursue continuing
education opportunities.

In order to understand the policies and procedures companies have
adopted to motivate employee involvement in continuing education activities,
several questions need to be asked about manager and employee attitudes
toward continuing education. Items on the interview instrument and on
the company president and scientist and engineer questionnaires dealt with
attitudes and employee motivations to participate in continuing education.

In addition, a separate instrument was designed to determinehhow
extensive continuing education activities were being supported by industry.
Each corporation president was asked to have an executive familiar with
company policies complete a questionnaire specifying reimbursement policies
and budget allocations for employees' continuing education participation.
A1l but one of the thirty-one companies responded to the Company Policy
questionnaire.

Attitudes

Top manager interviews revealed continuing education's importance to
the company does not depend on whether or not the education was technical or
non-technical. Table 40 shows no difference in rating technical and non-
technical continuing education. Overall ratings indicate top management

considered continuing education to be very important to the companies. Few

respondents said continuing education was of little or no importance.

cn
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TABLE 40

Continuing Education Importance to Company
According to Top Managers

Rating Technical Cont. Educ. Non-Technical Cont. Edud.
Categories # Responses % Responses # Responses % Responses
Extremely Important 24 21 23 20
Very Important 57 49 59 51
Moderately Important 26 22 25 21
Little or No Importance 9 8 9 8
TOTAL 116 100% 116 100%

The reasons top managers gave for their strong support of continuing
education varied, however, there were enough common ideas that four categories
could be developed for all responses. The most frequently mentioned (64%)
reason was continuing education helped keep eumployees current with technology.
Another large response (29%) category was continuing education's ability to
inform the company about consumer, market trends and the changing environmernt.
Therc were 19 respondents who said continuing eduéation was not impertant to
the company. Table 41 totals avre higher than the nunber of respondents

because some people gave several reasons for supporting continuing 2ducation.

TABLE 41°

Reason for Supporting Continuing Education
According to Top Managers (N=116)

Reasons # Responses % Responses
Keep current with technology 74 64

Keep current with market | 34 29

Keep competative 22 19
Learn Management Skills 13 11
Other rcasons 17 16
TOTAL ' 160
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Company presidents also stated why it was important for their cuployees
to participate in continuing education activities. There were only three
categories which they could respond to on the questionnaire. Presidents felt
the most important reason was for employces to perform their present jobs
better. Almost equally important, the presidents jndicated continuing education
would help employees prepare for promotions, salary increases and increasc in

joh responsibilities.

TABLE 42

xeasons for Continuing Education Importance to Employees
According to Company Presidents

Reason Very Moderately Slightly Not at All No

- Important _Important Important _Important Response TOTAL
R A T A . AR R S

To Ferform Present 20 67 10 33 0 0 0 0 0 0 30 100%
Jub Better

For Promotion, 16 54 9 30 3 10 1 3 1 3 30 100%
Salary & Respon-
sibility Increase

Personal Development 12 40 16 54 1 3 0 0 1 3 30 100%

Middle managers were asked about the importance of continuing education
for themselves. The data in Table XLIII appears to support the company
presidents perceptions of the importance of continuing education. Of highest
importance were perfbrmance of job assignments better, and preparation for
jncreased responsibility. Middle managers disagreed with presidents on the
importance of personal development or intellectual stimulation. Interestingly,
40 per cent of the presidents said this was a very important reason for
continuing eduéation, while only 28 per cent of the middle managers rated it

this high.

.’ - C':;
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TABLL 43

Reasons for Continuing lducation Importance
According to Middle Managcmenyt (N=192)

Reasons Very Moderately Slightly Mot at A1l TOTAL
Important  Important  Important  Important Respondents
[ T T T A T '
Perform Present Job 116 65 41 23 18 10 4 2 179
Better

Prepare for Increased 103 57 50 z8 17 9 10 6 180
Responsibility

Attain Enhanced or 70 39 52 29 31 18 25 14 178
Authority Position

in Own Field

Fulfill Requirements 60 34 38 22 33 19 45 25 176
for Promotion

Maintain Present 57 32 56 31 40 22 27 15 180
Position in Company

Attain Salary Increase 50 28 45 25 47 27 35 20 177

For Intellectual 50 28 63 35 37 21 28 16 178
Stimulation

Prepare for New Job 44 25 31 18 56 32 45 25 176
in Current Field

Meet Expectations of 37 21 38 21 50 28 53 30 178
Others

Prepare for New Job 23 13 25 14 47 27 80 46 175
in Some Other Field

Remedy Deficiencies 16 9 57 34 53 31 44 26 170

in Initial Training

Also noteworthy was preparing for a job in some other field was not
at all important to middle managers. Evidently when a person changes fields,
he uses other methods than continuing education to help prepare him for the
job. Not suprisingly, repondents did not feel meeting the expectations of

other was an important reason for seeking continuing education.

Q (sji
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Incentives

An extension of the questions dealing with reasons for the importance
of continuing education to various groups, is the consideration of what
motivates people to pursuc cducation. Top managers were asked what they
thought would encourage cmployees to participate in continuing education
activities. The motivators mentioned in the interviews were so similar to
the categories used for rcasons why continuing education was important to
middle managers, top managers responses were grouped into the same categories.

In contrast to company presidents and middle managers who said con-
tinuing educations highest importance was keeping employees current and helping
employees perform their jobs better, top managers most frequently mentioned
self satisfaction and personal growth as the primary incentive for employee
participation in continuing education. Top managers and middle managers
agreed that continuing education is important for helping employees fill
requirements for promotion. Similar to middle managers, top managers did
not see continuing education as an incentive for preparing an employee for a

new job in another field.

o
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TABLE 44

Incentives for Employece Participation in Continuing Education
According to Top Management (N=116)

Incentives/Objectives # Responses % Responses
Self Satisfaction/Personal Growth 68 59
To Fulfill Requirements for Promotion 42 36
To Attain or Enhance Authority Position 35 30
in Field

To Attain Salary Increase 30 26
To Pexrform Present Job Assignment Better 22 19
To Prepare for a New Job in Current Field 15 13
Reimbursement 12 10
For Intellectual Stimulation 10 9
Encouragement by Company/Peers/Supervisors 8 7
Help Keep Company Competitive 2 2
Personal : ‘ 2 2
To Prepare for Increased Responsibility 2 2
To Maintain Present Position in the Company 1 1
To Remedy Deficiencies in Initial Training 1 1
To Prepare for a New Job in Other Field 0 0
To Meet Expectations of Others 0 0
TOTAL RESPONSES ’ 250

Middle managers further refined motivators for different typs of con-
tinuing education, including college courses, seminars, and organized self-
study. Even though less than half of the people responded to these areas,
Table 45 provides some interesting insight on motivation. The most frequently

mentioned motivator was the same as noted earlier, to perform present job
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better. ‘The type of delivery system bost su@tcd for this motivator was
seminars, conferences and workshops, although college credit and non-credit
courscs were pood forms also.

The sccond highest motivator for continuing cducation was to keep the
employce current. Scminars, conferences, workshops and college non-credit
courses seem to be the most desirable delivery mechanism for this motivator.
The third highest motivator was self-satisfaction and personal growth. It
appears any type of delivery system would serve as a good means for providing
this éxpcrience.

The non-motivators for continuing education, as characterized by the
lack of responscs, werc t6 maintain present position, prepare for increased
responsibility, reimbursement of tuition, and prepare for a new job in current
field. Regardless of how continuing education may be delivered, none of

these motivators would encourage people to participate.
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TABLE 45

Primary Motivators for Continuing Bducation Activitios
According to Middle Managors (N=192)

College College Seminars Organized
Credit Non-Credit Conferences Self-Study
Motivators Courses Courses Workshops  Activitics TOTAL _
" " " ~ L%
Maintain Present Position 1 0 0 0 1 1
Improve Authority Position 12 1 2 1 16 8
Perform Prescnt Job Better 12 10 23 7 62 32
Prepare for Increased 1 0 0 0 1 1
Responsibility
Remedy Deficiencies in 2 2 1 2 7 4
Initial Training
To Attain a Salary Increase 1 0 0 0 1 1
To Fulfill Requirements 6 3 3 3 15 8
for Promotion
For Intellectual Stimulation 6 5 4 2 17 9
Self Satisfaction/Personal 10 8 6 8 32 17
Growth
Reimbursement of Tuition 1 . 1 0 0 2 1
Encouraged by Company/Peers/ 2 4 3 1 10 5
Supervisors :
7
To Help Keep Company 2 3 6 0 22 6
Competative
Prepare for Professional 1 0 0 2 1 2
Registration
New Topic, Technical 2 4 3 1 10 5
New Topic, Non-Technical 3 0 0 4 2
Accessibility/Convenience 8 ) 5 4 25 13
To Keep Current 9 13 17 7 46 24
Reasonable Fees 2 0 5
Applicability to Work 3 2 11
Preapre for New Job in 0 1 2
Current Field
No Response 108 125 113 151 - -
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Is there a problem with motivating employces to participate in con-
tinuing education? Top managers did not thihk this was a praoblom. Only
a quartor (27%) felt there was a problem motivating omploycoes to furthow
their education. Furthermorc, 78 per cent of tho top managers did not viow
employces lack of motivation to pursue continuing education as a problem.
Bven if the company did not have a formal continuing education incentive
system, thosc managers felt this would not be a problem to employces who

chose to pursue an education.

TABLE 46

Employec Problems Associated With Continuing Education
According to Top Management

Employee Problems # Responding % Responding
Not a Problem 85 A 73
Is a Problem 30 26
Is a Major Problem 1 1
TOTAL 116 - 100%

TABLE 47

Employee Motivation Problems to Seek Continuing Education
According to Top Management

Top Management Statements Seen As Problem Not Seen As Problem  TOTAL
# Resp. % Resp. # Resp. % Resp. # %
Employees are not motivated 25 22 91 78 116 100%

to seek Continuing Education

Company provides no incentives 6 5 110 95 116 100%
to employees who seek
Continuing Education
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Company lolicies

Most (70%) of the samplod companies did not have a favmal policy on
continuing education, Of those who did, six had o differont policy according
to personnel classification, l.e., years of service, cducational level and

organization positlon.

TARLE 48

Formal Continuing lducation Policy
According to Company Presidonts

Company Policy ! of Companies % 0f Companies

Have Formal Policy 9 30

Do Not Have Formal Policy 21 70

TOTAL 30 100%
TABLE 49

Continuing Education Policies Which Differ
By Personnel Classification

Policy Statement # of Companies % of Companies
Company Policy Differs by 6 20
Personnel Classification
Company Policy Does Not Differ 23 77
by Personnel Classification
No Response 1 3
TOTAL 30 100%

e

|

What types of incentives, whether formal or informal, do companies offer
their employees who participate in continuing education? The policy where
a majority (60%) of companies have provided support was recording continuing

participation in the employee's personnel file. About a fifth of the companies

also reward employee continuing education efforts with pay raises, promotions,

time off to complete continuing education, or certificates of completion.
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Typos nf Ineontivos, Rownrds, ov Recopgnitions
Given to Lmplayees Pavticipating in Continwing lducation (N=20)

Type of Tneentive Companioes Providing  Companies Not Providing No Response
' % I b [
Pay Ralse 6 20 23 77 1 3
Promotion 6 20 A% 77 1 3
Covtifleate Completion 7 23 22 74 1 3
Record of Participation 18 6o 11 37 1 3
Bonus 0 0 29 97 1 3
Releasod Time 7 23 22 74 1 3

Q;edit Coursc Policies

Companies scem to financially support employces' continuing education
activities regardless of whether or not credits are taken towards a degree.
Only two companies have a different policy; however, most companies (60%)
do require the employee to successfully complete the course before reimbursement

is made.

TABLE 51

Company Policy for Differentiation Between Credits Leading Toward
a Degree and Credits Not Leading Toward a Degree

Policy # Companies. % Companies
Company Does Differentiate in Policy 2 7

Company Does Not Differentiate inPolicy - 22 73 ’
No Response 6 20

TOTAL ‘ 30 100%
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TABLE 52

Company Requirements for Successful Completion of Credit Courses

Policy # Companies % Companics
Must Complete Course Successfully 18 60
Necd Not Complete Courses Successfully 8 27
No Response 4 13
TOTAL 30 100%

To what extent are companies willing to support employees' credit
course enrollment? About a third provide total cCosts of tuition, another
third provide partial reimbursement for tuition and a third do not pay for
any tuition costs at all. Cost of books and materials are supported to a
lesser extent with only 23 per cent paying total expenses, another 23 per
cent paying partial costs and 44 per cent not paying anything for books and
materials. Travel costs associated with credit course enrollment arc only
paid by one of the éompanies. Finally, companies generally do not provide
for employee released.time from work to pursue credit course instruction.
About 20 per cent of the companies allow full or partial pay for released

tims 2nd 13 per cent require employees to make up time missed from work.

* TABLE 53

Company Support of Credit Course:

Not Total Partial -
Type of Support Providing Reimbursement Reimbursement No Response TOTAL
# % # % # % # % %
Tuition/Fees 10 33 10 33 9 31 1 3 30 100
Books/Materials 13 44 7 23 7 23 3 10 30 100
Travel 25 84 1 3 0 0 4 13 30 100
Not At At To Be Made Up
Providing Full Pay Partial Pay By Employee No Response Total
R T A A
o .
B - Released Time 18 60 1 3 5 A7 4 13 2 7 30 10
Lo °
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Non-Credit Course Policies

Independent of credit courses, company officers were asked about the
company policy on non-credit courses. About the same number of companies
require employecs to complete non-credit courses as did those that required

credit courses completion.

TABLE 54

Company Requirements for Completion of Non-Credit Courses

Policy # of Companies % of Companies
Must Complete Course 19 63

Need Not Complete Course 5 17

No Response 6 20
TOTAL 30 100%

‘The extent of companies non-credit \course financial support were overall
slightly higher than for credit instruction for most types of support categories.
Non-credit tuition was partially or fully reimbursed by over two-thirds of the
companies, books by 50 per cent, and travel by 13 per cent. Employee released
time from job to pursue continuing education was supported by one more company
for credit courses than non-credit courses, i.e., six supported the former

while five supported the later.
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TABLE 55

Company Support of Non-Credit Courses

Type of Not Total Partial
Support Provided Reimbursement  Reimbursement No Response TOTAL
AR . ] 5 [ T |
Tuition/ 5 16 11 38 9 30 5 16 30 100
Fees
Books/ 9 30 8 27 7 23 6 20 30 100
Materials
Travel 20 67 3 10 1 3 6 20 30 100
Not To Be Made Up
Provided At Full Pay At Partial Pay By Employee No Response TOTAL
N T . SN T T A
Released 14 48 0 0 5 16 5 16 6 20 30 100
Time

Workshops, Seminars & Conferences Policies

Because non-credit courses may be different from short specialized
workshops, seminars and conferences, a separate inquiry was made about company
policies on these types of continuing education delivery. In contrast to credit
or non-credit courses, companies strongly support workshops, seminars, and
conferences. From 80 per cent to 90 per cent of all costs associated with

continuing education were totally paid for by the companies.

TABLE 56

Company Policy Support of Workshops, Seminars & Conferences

Not Total Partial
Type of Support Provided Reimbursement Reimbursement No Response _TOTAL
# % # % # % # % 4%
Tuition/Fees 1 3 27 90 0 0 2 7 30 100
Books/Materials 1 3 26 87 1 3 2 7 30 100
Travel 4 13 24 80. 0 0 2 7 30 100
v rer g
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Organized Sclf-Study Policies

The last type of continuing education instruction is organized sclf-study.
This includes programmed tcxts and correspondence courses where the entire
responsibility of self education is placed on the employee in an unstructurcd
setting. Orgunized self-study completion was required by about half the

companies which was less than the requirement for credit or non-credit courscs.

TABLE 57

Ccompany Requirements for Completion of Self-Study Type Courses

Policy " 4 of Companies % of Companies
Must Complete Course 14 47

Need Not Complete Course 9 30

No Response 7 23
TOTAL 30 100%

— ——n

The extent of company support for tuition and fees of self-study education
was the lowest (57%) of the four types dealt with in this study. Reimbursement
for books and materials was to about the same extent (50%) as for credit and

non-credit courses.

TABLE 58

Company Support of Organized Self Study, Programmed Texts
and Correspondence Courses

Not Total Partial
Type of Support provided Reimbursement Reimbursement No Response TOTAL
£ 5 5 L k3 Ll 5 P05
Tui tion/Fees 11 37 11 37 6 20 2 6 30 100
Books/Materials 11 37 10 33 6 20 3 10 30 100
"l()
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Sources of Funding

The company officer completing the continuing education policy question-
naires werc asked to specify where they charged the cosis for reirbursing
employces participating in certain continuing education activities. About
half of the companics paid for these cxpenses out of the empioyee's departﬁent/
group unit. Another 17 per cent said they had a general education fund to
support such activitieé. A large percentage (30%) of the companies did not
respond to three out of four categories which would indicate no snecial accounts
were established for continuing education activities. However, for seminars,
conferences and workshops the majority of companies charged departments for

educational expenses.

TABLE 59

Company Budgeting of Continuing Education Activities

Direct Expénse Both Direct
Type of Continuing of Employee's General Expensc &
Education Activity Dept/Group/Unit. Ed. Fund Gen. Fund Other No Response TOTAL

# % #00%  #  % # % F F %

Credit Courses 14 47 5 17 1 3 1 3 9 30 30 100

Non-Credit Courses 14 47 5 17 1 3 1 3 9 30 30 100

Seminars, Conferences 18 60 5 17 1 3 2 7 4 13 30 100
& Workshops

Organized Self-Study 14 47 2 7 1 3 2 7 11 36 30 100

In addition to learning where companies charged their costs for employees'
continuing education participation, they were asked to estimate their tuition
reimbursement and other expenditures for continuing education (1976-1978) and

their future expenditures (1979-1981). These dollar amounts did not include

salaries and expenses for in-house continuing education, or for training staff

y res ey
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or cxpenditures for capital equipment. Since only two-thirds of the companies
responded to these questions, interpretation of the results may be limited.
Also mcdian and mean statistics were computed because the latter is sensitive
to extrcmes, e.g., zeros and high frequencies. Therefore, the median may be

a truer reflection of company continuing education expenditures.

The median annual amount expended on continuing education (tuition and
books, materials and travel costs) significantlyincreased from $900 to $1450
during 1976-1978. Companies average expenditure for tuition doubled, and
other continuing education expenses increased 30 per cent over this same
period. There was a wide disparity among companies in their support of
continuing education, i.e. some reported no expenditures while one company
spent of $60,000 a year. Appendices D-1 and D-2 provide a distribution of

tuition and other types of expenditures of 1976-1978.

TABLE 60

Average Company Expenditures for Continuing Education 1976-1978

Average Measures Tuition Expenditures Other Types of Expenditures
1976 1977 1978 1976 1977 1978

Median $ 400 $ so00 $ 800 $ 500 § 850 $ 650

Mean $1580 $2138 $5268 $2084  $2663 $3242

No. of Companies
Responding 20 21 22 19 19 19
The estimates for overall continuing education expenditures (tuition and
other cxpenses) for 1979-81 showed a median increase of 18 per cent. This was
a lower rate than might be expected, however, this may be due to several
companies not projecting future continuing education expenditures. Appendix
D-3 has a distribution of estimated allocations for continuing education for

1979-1981.
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TABLE 61

Average Company Allocations for Continuing Education 1979-1981

Averagc Measures 1979 1980 1981
Median $2,165 $2,250 $2,333
Mcan $7,526 $8,518 $9, 206
No. of Companies Responding 19 17 17

Monetary Support

Top managers (85%) felt the support of continuing education was not a
problem. The cost of continuing education and the company's return on its
investment were also seen positively by top managers. Therefore, it did not
appear finances were a limitation to continuing education involvement, and

managers felt they got a return on their investment.

TABLE 62

Monetary Problems Associated With Continuing Education
According to Top Management

Employees Problems Number Per Cent

Money is Not a Problem 99 85

Money Is a Problem 14 12

Money is a Major Problem 3 3

TOTAL 116 100%
TABLE 63

Cost of Continuing Education and Return on Investment
According to Top Management

Top Management Statements Seen as Problem Not Seen as Problem
t 3 ¢ 3

Cost of Continuing Education 10 9 106 91

Return on Investment 4 3 112 97

ERIC _ s
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Non-Company Supported Continuing Education

Middle managers werc asked if they participated in any continuing
education {in 1978) that was Egg_supportcd by their company, i.e.,‘activities
the company did not sponsor, or for which the employec did not reccive support
for participation. Only 17 per cent of the respondents indicated they pursued
education at their own e wmse. This would lead one to conclude that employers

neced to support continuing cducation in order for employees to participate.

TABLE 64

Continuing Education Participation by Middle Managers
When Not Supported by Company

9,

# of Responses % of Responses

Participants ' 32 17
Non-Participants 160 83
TOTAL 192 100%

—— ———

O0f the 32 respondents pursuing continuing education at their own expense,
most (59%) participated in activities outside formal educational institutions,
i.e., professional societies and independent educational organizations and

businesses.

TABLE 65

Where Middle Managers Received Their Continuing Education
When Not Supported by Company

Organization # of Responses % of Responses
College or University 6 19
Professional Society 11 34
Independent Educational 8 25

Organization or Businesses
Providing Educational Services

Technical Schools 7 22

TOTAL : 32 100%
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Corperatjons Capital Expenditures Supporting Continuing Education

This section recsponds to the project objective:
To investigate the educational materials, facilities and
equipment used by industry to support continuing education
programs for employed scientists and engineers.
Company personnel officers were asked to assess the status of their
companics cducational delivery equipment and educational materials. Most

companies (83%) did not have cquipment for internal use. The types of

delivery equipment owned by companies are shown in Table 66.

TABLE 66

Companies Educational Equipment

Type of Equipment # of Responses % of Responses
Movie Projector 5 17
Slide Projector 4 13
Overhead Projector 4 13

Video Projector | 3 10

Slide Projector with Audio 1 3
Product Models 1 3

Tape Recorder/Phonograph 2 7
Cameras/lLenses 1 3
TOTAL 21

The dollar amount allocated in 1978 to purchase, replace and maintain
this equipment ranged from zero to over $1,000. The number of companies bud-
geting for these expcnses and the dollars allpcated are shown in Table 67.

The mean expenditurc for delivery equipment was about $300 a year.

rey ]
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TABLE 67

Amount Allocated for Purchase, Replacement
and Maintenance of Delivery Equipment

$ Amount #_of Companies % Responding
0 7 23
200 1 3
500 2 7
700 1 3
1000 2 7
No Response 17 57
TOTAL 30 100%

Company owned educational materials was similarly small. About 75 per
cent of the companies did not have articles, books, pamphlets, cassetts and
other materials for employee use. Table 68 lists the type of materials they

had available in 1978,

TABLE 68

Educational Materials Presently Held by Company

Type of Materials #_of Responses % Responding
Books/Manuals/Library 8 27
Trade Magazines 5 17
Schematic Pictures 1 _ 3
Product Line Brochures 1 3
Standard Specifications 1 3
Government Publications 1 3
TOTAL 17
&) ' ’ re




page 71

The amount of 1978 dollars allocated to the purchase and replacement
of educational materials is shown in Table 65. Even though the average
educational materials cxpenditure of §684 is more than twice that of equipment
($300), it seems small in comparison to company annual dollar commitments to

their employees' continuing education.

TABLE 69

Amount Allocated to Purchase § Replacement of Educational Materials

$ Amount # of Companies % Responding
0 5 17
50 1 3
150 1 3
500 2 _ 7
700 1 3
1500 1 3
2000 1 3
3500 o | 3
No Response 17 57

TOTAL 30 100%
, ry .
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CHAPTER 1V

Ohservations and Conclusions

To assess the continuing education nceds of scientists and engincers
employed in small geographically dispersed industries, thirty companies in
central and northern Wisconsin were visited during 1978-79. The respondents
in the study consisted of 30 company presidents or their representatives,

116 top managers and 192 middle managers. Demographic data on these groups
supported each individual's level of responsibility within the company.

The formal education of middle managers, i.e., those principally responsible
for scientific and engineering departments and operations, was predominately
at the post-secondary level with 45% having completed a bachelor's or higher
degree. It was agreed early in the study personnel who had responsibilities
for science and engineering would be eligible for the interview and questionnaire
regardless of education attainment. The data indicates most middle managers
earned their supervisory position through on-the-job-training and continuing
education. Chief executive officers of many of the companies interviewed also
said their firms could not afford to pay degreed engineers and the individuals
performing engineering type jobs were more than satisfactory.

The principle type of work scientists and engineers are engaged in was
mechanical engineering, design, and industrial engineering. It was also noted
that almost a fifth of these technical people were performing research and
development tasks which may be unexpected in small firms. Another interesting
fact was over 40% of the scientists and engineers have been in their technical
positions less than ten years. This may indicate a large turn-over and replace-
ment in the field or small companies are expanding into new fields which require
more technical people. The study did not ihvcstigate this issue but it may mean
more continuing education opportunities need to be made available to keep personnel
current in their fields.

~ There are a wide array of educational opportunities for scientists and
engineers. Much of the education is gained through individual initiative and
informal means. Over three-fourths of middle managers said they regularly read
professional and trade journals. Another effective means of keeping current in
the field, regardless of discipline, is frequent contact with one's colleagues.
Most scientists and engineers did this on a regular basis. The informal exchange
of information is crucial in all fields and small companies are no exception. o
In fact, because they do not have large research and development staffs, these size
companies located away from large population centers, probably rely quitc heavily

Q
Elﬂl(:on these forms of communication. ! 63{}
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Onc of the most frequently used forms of continuing cducation in small
industries was in-service training programs offered by the company itself and
at the plant itself. The programs werc almost entirely informal (0JT) in format
and technical in content. This should not be surprising since small industrics
tend to be principally involved in producing a final product and, thercfore,
require employecs to learn new ways to improve the production.

In addition to in-service programs, industrial personnel made a great deal
of use of continuing education offered by manufacturers of equipment used by the
company and professional and trade associations. Of the 29 contactcd professional
and trade associations in the sciences and engineering, 178 programs were offered
during 1976-78. About 60% weTe technical courses. Participation in continuing
education provided by cducational institutions was less than half that delivered
by non-educational institutions. This may indicate the continuing education nceds
of small industry are so specific to their task that educational institutions cannct
deliver what is needed. Many corporation heads implied that this was the case but
did not express a lack of confidence in post-secondary education in this regard.

There are extensive continuing education opportunities for scientists and
engineers in Wisconsin's post-secondary institutions. The University of Wisconsin
System, consisting of 13 four-year campuses, currently offers 170 dcgrecs in the
applied sciences and engineering. The University of Wisconsin Center System's
14 two-yearcampuses provides.a cross section of general education courses and
associate degrees in the sciences. The Vocational, Technical and Adult Education
System has 38 campuses which offer a total of 344 diplomas and associate degreces
in trade and industry. The 21 independent Wisconsin colleges and universitiecs
have 102 applied science and engineering programs. Finally, University of Wis-
consin Extension's department of applied science and engineering has delivered
some 184 courses, mostly non-credit, in central and northern Wisconsin during
1976-80. It appcars from these data there would be ample opportunities for
employed scicntists and engineers to continue their education.

Howcver, the location of the institutions are not necessarily convenient
for clients to be served. A preliminary analysis of the number of industrial firms
in Wisconsin, regardless of size, showed 48% were located in central and northern
Wisconsin. The proportion of science and engineering programs available in central
and northern Wisconsin were: UW System 4-year campuses 25%, VTAE System 2-ycar

campuses 58%, and Wisconsin independent colleges and universities 36%. Whilc these
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comparisons do not take into account the employment size of various industries,
there appears to be an under-representation of science and cngincering programs
in upper Wisconsin in comparison to the southern part of the state.

Industrial exccutives and scicntists and engiacers did not say they were
disappointed with the access to continuing cducatiu.. Most respondents thought
opportunitics for continuing education were accessible but the lecc=tion of thesc
activitices werc seen as a préblem by many pcople. Non-technical cducation was
considercd more of a concern than technical education. The most accessible
institutions were the VTAE institutes and UW institutions where also convenient
but credit course instruction was judged as being rather inaccessible. There
arc more VIAE institutions in central and northern Wisconsin than there are 4-year
colleges. Company officials again indicated they would like more undergraduate
and graduate courses available in their region.

When managers were asked what organizations should provide continuing education
in the future, a significant majority felt post-secondary institutions should take
on morc of this responsibility. The most frequently preferred institutions to
deliver continuing education were the University of Wisconsin (4-year) System and
the VTAE (2-year) System. This need was most pronounced in geographical areas
close to the industries themselves rather than at distances which make it impractical
to commute on a frequent basis. These outcomes are not too surprising since it would
be less expensive to have employces attend a regional educational institution than
to pay consultants to come toO the plant, or spend valuable company time to continually
train personnel or send employees to professioﬁal conferences for extended periods
of time.

Over 400 subjects were suggested for future offering and most of tﬂese wvere
technical. However, respondents wanted more personal development and business
administration courses available. In light of the previous discussion, higher
cducational institutions could meet more of. the technical subject need but especially
the non-technical areas could be offered to a greater extent. This latter demand
scems particularly appropriate at this time bccause institutions could possibly
handle much of the increase in personal development courses within existing resources.
Whereas with technical subjects a significant requirement for faculty expertise and
capital cquipment might not be feasible. Most of the companies interviewed did and
could train their employees in basic technical areas but they do not have and cannot

afford to employ experts in the human services areas.
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In further support of increased interest in’post-secondary education was
the desire to have more college credit and non-credit courses. While sceminar, con-
ference or workshop formats are still the most popular way to Jeliver continuing
education, a large number of managers wanted the traditienal college courses
expanded. The implication here is similar to statements made carlier, 1.c.,
industry would prefer colleges to take a larger share vf the continuing education.

Not surprisingly respondents felt in-service triining courses w< '~ the most
effective while correspondence courses were the least effective. rs, con-
f.rences and workshops were also rated high on effectiveness while - pe credit
courses were not. Scheduling these activities does not scem to be much of a
problem aithough some respondents suggested more evening classes are needed.
Again, industry personnel prefer the: informal and direct ‘hands-on" experience
over morz formalized classroom structure or the totally unstructured expecrience
of self-study. What the respondents appear lo be saying is make continuing
education more meaningful to their cay to day lives in an informal instructional
setting and provide these experiences at educational institutions more often
or bring faculty to their plants to teach tham spzcial skills and personal
development.

Continuing education, regariless of where it is taught, how it is taught,
and who teaches it, industry feels, is very important. The main reason for this
support is because managers see continuing education as a means for keeping their
employees current i technology and up-to-date on trends in the market place.
Also, emplcyees felt continuing education was important but for different reasons,
i.e., to perform their jobs better and to prepare them for increased responsibility.
Interestingly personal development and intellectual stimulation were considered
important continuing education outcomes by top managers but employees did not
rate these attributes very high. These reasons were similar as incentives for
participation in continuing education activity. Also, any type of delivery
system is a movitator, althcugh as stated before, seminars, conference and work-
shops appcal to cmployees the most. Therefore, continuing education is a valuable
experience for all industrial personnel, i.e., for those who manage others as well
as those wi.» are managed.

Company managers, furthermore, do not view motivation as a problem for employee
participation in continuing education regardless of whether or not the company has
» reward system for such activity. Most of the small industries do nct have a formal
continuing education policy. Their means of rewarding employce continuing education
involvement is primarily through recording it in the personncl files. Few companies

give employees vay raiscs, promotions and time off to complete continuing education.
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Many of the key manapers interviewed said they rewarded continuing education on
an individual basis, i.e., taking many factors into consideration. The employces
who are likely to gain the most from participation arc encouraged while others
are not.

When it came to reimbursing employee expenses for continuing education,
company priorities were: (1) seminars, conferences and workshops where almost
all expenses were paid, (2) non-credit instruction where most but not all cxpenses
were paid, (3) credit courses were paid about at the same level as non-credit
instruction and, (4) organized self-study, e.g., correspondence courses, only
partial financial support was given to the employee. These graduated levels of
support reflect much of the earlier data on continuing education interest,
effectiveness, etc. Companies are willing to pay for employee growth and develop-
ment when they are convinced their dollars are well spent.

The average annual expenditure for company employee continuing education
activities increased from $900 to $2,333 over the period of the study 1976-80.
Managers thought on the whole continuing education was a worthwhile investmcnt.
However, when companies did not reimburse employecs for continuing education
expenses, few participated at their own expense. This observation leads one to
conclude that to increase employee involvement in continuing education, companies
will need to financially back these activities.

Small industries tended not to own permanent property to deliver continuing
education in their own plants. On the uverage they spent $300 r y:ar on equipment
and about $700 a year on educational materials. If companies arec expecting
educational institutions to take a greater role in delivery of continuing education
then expansion of special equipment and materials may not be necessary. However,
if satisfaction is not reached through external groups and institutions, industry
itself will have to invest in personncl and capital equipnent and materials to
get the job done. .

The message is clear from these representative small industries in central
and nerthern Wisconsin. They believe in continuing education and judge it to be
important to their companies and they would like to have post-secondary educational
institutions provide more of it at locations close to where they live and work.
What may appecar to be an inconsistency in industries' lack of interest in credit
classes and their desire to have more college instruction is a matter of delivery
of continuing education. It was a high priority among respondents that there be
available more technical and non-technical college instruction but in formats of

workshops, conferences and seminars.
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APPENDIX A-1

Sample Small Industries Organized by JACCE Regional Areas

Final (X) Company
Participants Firms SIC* Product Size City
North West
1. T.0. Plastics 3079 Bedding Plant 32 Hudson
Containers
2. X Murphy 0il Corporation 2911 Distilate § 155 Superior
Residual Fuel
3. Birchwood Manufacturing 2435 Laminated Wood 235 Rice Lake
4. Tester Corporation 3553 Portable 35 Iron River
Bandsaws
5. X Vollrath Regrigeration 3585 Refrigeration 190 River Falls

North Central

6. X Hammer Blow Corporation 3714 Axle Suspensions 100 Wausau

7. X Stevens Point Beverage 2082 Beer Brewery 34 Stevens Point

8. Marshfield News-Herald 2711 Daily Newspaper 70 Marshfield

9. X Monarch Paper 2099 Dried Yeast 45 Rhinelander

10. Fisher Scientific Co. 2831  Educational 15 Clear Lake
Biologicals

11. Nortech, Inc. 3537 Handling 60 Antigo
Equipment

12. X Jarp Corporation 3599 Hydraulic 60 Schofield
Cylinders '

13. X North Central Machine & 3599 Production 30 Wausau

Tool Machining
14. Merrill Manufacturing 3315 Wire Products 200 Merrill
Western

15. X Durand Canning Company 2033 Canned Products 120 Durand

16. Greenwood Milk Products 2022 Cheese 40 Greenwood
Production

» Standard Industrial Classification Index (SIC)
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page 2
Final (X) Comrpany
Participants  Firms SIC* Product Size City
Westcrn Cont.
17. Dadco Food Pruducts 2038 Frozen Pizza 300 Black River ralls
18. X Badger Iron Works 3321 Iron Casting 45 Menomonie
19. X Consolidated Thermoplastics 3079  Plastic Films 104 Chippewa Falls
20. X Vacuum Platers 3471 Plating Metal 54 Mauston
Parts
21. La Crosse Printing 2752  Process 55 La Crosse
Lithography
22. La Cro Products 3679 Production of 55 La Crosse
Wire Harnesses
23. X Northwestern iiotor Co. 3537 Towing 65 Eau Claire
North Tast
24, X Overly Incorporated 3555 Airfoil Dryers 100 Neenah
25. X Gilbert Paper Company 2921 Bond Paper 355 Menasha
26. X Sargentc Cheese Co. 2022 Cheese 280 Plymouth
Packaging
27. Better-Brite “lating 3471 Chkrome Plating 45 De Pere
28. Diamon.i Y7an® ing 2751 Commerciail 40 Sheboygan
Yrinting
2S. ~Badger Printing Coxp. 275+ Comrmercial Print. 55 Appleton
30. Kiecki:e €er Boxes 2657 (Corrugated Boxes 50 Wild Rose
31. Faaet<i Stone 3281 Crusied Stone 14 Fond du Lac
32. X Maratho.n Engineering 8911 Engineer 68 Menasha
Consultants
33. X Wald Wixv 3496  Fabricated Wire 27 Oshkosh
34. X Fox River Boiler Works . 3443  Fabrication of 25 Appleton
Steel
35. X Chiltex Metal Products 3079 Gas Tanks 365 Chilton
36. X Perfex Energy Systems 3443 Heat Transfer 180 Berlin
Products
37. Lube Devices ' 3569 Hydraulic 55 Manitowoc
Components

ERIC | &g




Final
Participants

FFirms

North Eust Cont.

41.
42.

43.

44.

45.

46.

47.

49,
50.

51.

Y

1

C.A. Lawton Company

Lunde Mctal Fabricating

Foremost Foods

Mill-Craft llousing Corp.

Hoffmaster Compnay

Geddings and Lewis
Electronics

Renard Machine Company

Badger Paper Mills

Safeguard Automotive

Formrite Rube

Response Graphics
Naturai Casing Company
Reimer Meat Products

Plastics Engineering

Appendix A-:
page

2448

3443
2033
2452
2647

3622

3554

2621

3592

3498

2761
2013
2013

2821

Hydraulic
Presses

Ice Machines
Lactose
Modular Homes
Napkins

Numerical
Controls

Paper Cutters

Paper
Production

Piston Casting

Prefabricated
Tube

Printing Books
Sausage Casing
Sausage

Synthetic
Resins

Koo

C

Company
Size

105

25
475
240
300

120

50

440

357

175

461
65
g2

450

City

De Pere

Oconto
Appleton
Waupaca
Oshksoh

Fond du Lac

Green Bay

Peshtigo

Marinette

Two Rivers

Green Bay
Peshtigo
Green Bay

Sheboygan



APPENDIX A-2

Sample Companies Choosing NOT to Participate in Study

Firm

1. Reimer Meat

2. Better-Brite Plating

3. Fisher Scientific Company
4. La Cro Products

5. Diamond Printing

6. Panetti Stone

7. Lube Devices

8. Badger Printing

9. La Crosse Printinz

10. Marshfield News-Herald
11. Birchwood Manufacturing
12. Greenwood Milk Products
13. Lunde Metal Fabrication
14. T.O. Plastics

15, Tester Corporation

16. Dadco Food Products

17. Nortech, Inc.

18. Kieckhefer Boxes

19. Merrill Manufacturing
20. Badger Paper Mills

Reason NOT to Participate

New Management; no S/E employed
Unable to reach President

Only one biologist

Too busy

Company doe= strictly printing; no
S/E euployed ‘

New Maiozensrt; no S/E employed
Un: +1¢ n.- v2ach President

Company does strictly printing; no
S/E employed

Company does strictly printing; no
S/E employed

Newspaper business; no S/E employed

Only one engineer. Study inappropriate
A milk cooperative; study not appropriate
Unable to reach President

No S/E at local plant; only maintenance
personnel

No S/E employecs; only tool & dye personnel
Not interested in study

Unable to reach President

Unable to reach President

Unable to decide who should be interviewed

Too busy
, A
~O



APPENDIN A-3

Definitions and Terms Agreed to at NSF Project Directors, Meeting

November 21, 1978

I. Definitions to Paramecters

A. Continuing Education

1.

Defined as education or training which increases the
individual's scientific or eng/rcering competence and/or
academic study toward an advanced degree.

Upgrading and updating continuing education activities
are to be analyzed separately. The former refers to
changing one's status with an advanced degree while the
latter implies improving one's knowledge to keep current
in the field.

Credit and non-credit courses are to be studied separately.
Technical courses involving engineering and scientific sub-

jects and non-technical zourses which include management
and/or personal develcoment should be vtudied separately.

B. Scientists and Engincers

1.

Defined as employees wi..: hold at least a Bachelor's degree
(or the equivalent, i.c. state issued licensg to practice

in scientific or engineering fiecld) in an engineering and/or
scientific field and/or spend more than half of their time
in the following job functions:

research maintenanca

development planning

testing & evaluation contract § grant administration
design data collection

construction providing or researching of
inspection scientific or technical
production information

installation enforcement of standards or
operation regulations

In addition, but separately analyzed, are scientists and
enginecers who spend morc than half their time in management,
sales, advertising, personnel work, teaching and training,
or providing medical, psychological, or social services.

Technologists and/or technicians may be included in study
but analyzed separately. .

&
&
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page 2

C. Swall Industry

1, Industries or plants with fewer than 500 total personnel
would be included in the study. No lower limit was
specificd.

2. Plants which arc a subsidiary of large companies but which
have fewer than 500 total personnel at the particular site
will be included under the definition of smuil industry.

3. Consulting firms (e.g., civil engineering, etc.) will be
included under the definition of small industry.

D. Geographically Dispersed Industry

1. Defined as: Plants/companies which are located in non SMSA
countics which do not have a college or university offering
a graduatc degrec in science or engineering.

2. Scientific/engineering employees of local government (city,
township, county) could be included only in those studies
which originally proposed to do so. These studies should
report their data scparately.

E. Continuing Education Delivery Systems
1. It was agrced that questions regarding delivery systems used

for continuing education should have a time period limitation
of those used within the last three years,

2. Delivery system qucstions should be asked of both employers
and employces.

3. Delivery system questions should be asked to obtain data on
both the '"actual" delivery system being used and on the
"desired" ‘delivery system.

1I. Project Activities

A. At a minimum Data Collection Categories will include the following:
1. Technical contcnts of Continuing Education programs

2. Incentives (motivation) for participation in C. E. programs
by employers/employeces.

3. Personal characteristics

- Highest degree

- Field of work

- Number of ycars in field

- Age (range)

- Years since last degree

- Certification and/or licenses

- Professional organization membership (national, state, local)

- Extent to which prerequisites for graduate level courses
have been obtained.




4.

Appondix A-3
pape &

Type of Continuing Education delivery system used in last
three years by cmployer/cmployce to include both actual
and desired C. E. delivery system,

Importance of Continuing Education,

Perception of the individual's degree of obsolescence.
Unmet C. E. need$ and indicators of (., E. necds.

C. E. time spent per month.

Source of funds for Continuing Education.

[ 23S
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"Graduate Student Interview Workshop"
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ERIC

Aruitoxt provided by Eic:

TRERBYIENER PRERATATION

GRONTON T

Rovicew and discuns yaanme and dndilvidual Laclhgronnd ol
intervioewaryg

Individual preparation

1, Thorouyh knowluedge of aynformation needed for stuady

2. Resecaveh thoe campany

3. Know place and time of interviow along with name and
title of intcesvieweao., Get thaero earlyl

4, Dress in good taste - neat, well-groomad

5, Act pleasant, courteous but matuvre - busincss=-like,
confident manncr .

6. Do naot smoke ox chaw gum

Review questionnaire and individual questions thoroughly

Review all preparatory material in detail



PHTERVIEWER PRIEDVARATION

SESGTON 11

1. You should control and divect the interviow hut not
offensively,  flandle it ocvisply.

2, nhe a wide-awake, dintelligont liatener - pay altention
but ank for clavificarion immediatoly if you have a
guuntion, B Lhorvough and puvane,

3. Liook at the pervgoun., Diracct gquestions to the individual -
not. to the ceiling ov the window.

4., ne velaxed - don't beltray nervousnoessl You won't beo
ncrvoun 1 yon work from complote and thorough knowledge

of the infarmation you need and your instrument.

5. Keep cool and calm - don't over~rcact. Maintain an
objective approach,

6. Know precisely which areas to cxplore and exactly what to
look for.

1. Use open-ended guestions to get elaboration.

8. Use closed questions to get specifics - but not just
"ves" and "no" answers.

9. Ask for clarification immediately if a question remains in
your mind.

10. Let th. person do. the talking but you maintain direction.

11. Record answvers during the interview. Don't try to
reconstruct from memory. It doesn't work!

12, Get all the facts or infnrmation.
13. You terminate the interview.

14. Thank them for their time.

15. Follow—~up "“thank you" letter.

16. Be sure to kecep interview to allotted time (1-1% hours).

ERIC

Aruitoxt provided by Eic:



JIRERV LR PREDARATT i

SHSSTON T1T1I
A Roleplay intervicw
1. V.l Engincering

Johnson Plastics Machinory
Chippewa Falls, Wiu,

N

. Presidont/Chairman of the Board/Treasurer

Magna-Graphics Corp.
Oconto Ylalls, Wis,

3. Chicf Plant Enginecor

Green Bay Food Co,
Green Bay, Wis.

p. Critique of each interview by all

Ln’"
O

ERIC

Aruitoxt provided by Eic:
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Company Assessment Instruments



INTERVIEW INSTRUMENT

1. What programs does have in continuing education? (In house)

' () pny
“




Interview Instrument ' Page 2

2. How important is continuing education to this company

Extremely important ( )
Very important ( )
Moderately important ( )
Little or no importance ( )

o

<o




Interview Instrument Page 3

3. How well are needs for continuing education heing met?

Extremely well (
Very well (
Marginally (
Poorly (




Interview Instrument Page 4

4. How would you rate the accessibility of continuing education opportunities
available to your people?
Very accessible
Moderately accessible

Marginally accessible

s~ P P N
Yt e e

Very inaccesible

Why did you give this rating?

O ‘ . ’ 1() ,;3




Interview Instrument ' Page 5

5. What incentive(s) in particular motivate your people to participate in

continuing education?




Interview Instrument _ Page 6

6. What problems do you experience with continuing education?

Location of Continuing Education

Content of Continuing Education

Scheduling

Monetary

Employee

Other




8.

Interview Instrument

Page 7

7. In what types of educational activities do your people participate?

Activities

Who offers the CE

Content of CE

workshops, seminars, con-
ferences, course work:é&f?@&EaT
sel f-study, in-service

colleges

VTAE

professional associations
other industries

o~ U

technical
non-technical

Which graups have provided the education activities your people need?



Interview Instrument ' Page B

9, What areas would you like to see offered in the future?

Activities Who should offer CE Content of CE
]
Workshops, conferences Colleges technical
seminars, ‘course work, VTAE _ non-technical
sel f-study : professional associations
. other industries

104




Interview Instyrument Page 9

10. Any other comments?




COMPANY POLICY QUESTTONNAIRE

1. What type of incentives, rewards, or recognitions are given to employens who
participate in continuing education activites? Check ) a1l hlanks that apply,

A) pay ralse v v v v v e e e e e e e
h) promotion « v v v v v e e e e e e e e e
c) certificates of completion . v v v v v v v v v v
d) record of continulng education participation

placed in individual's personnel file . . v .«
e; BONUS o v v v v v v v 0 v v v e e e e ,
gf time off to complete continuing educatfon . . . . ____
g) other (specify) _

2. Does your company policy differ according to personnel classification (1.e., years
of service, educational level, organizational position)?

Yes No

If yes, please explain.

3. To what extent does the company provide support for college credit courses?
Check (V) one in each row.

Not Partial Total
Provided Reimbursement Reimbursement

(a) Cost of tuition
and registration

(b) Cost of books and
instructional materials

(c) Travel costs

Not Partial Total To be made up
Provided Reimbursement Reimbursement by eriployee

(d) Release time from job

(e) Does your company require employee to successfully complete course?

Yes No

Q | 1 5”6




Quesstionnajre
Caoipany Policy Page &

4,

[S2}

Doas your company palicy difrorentiate between eredit Teading Loward a degrea and
to credit not Teading Loward a degrao?

Y”S . N‘) PP

If yes, please explain,

[ T

For non-credit courses, to what extent do you provide the following types of support?
Check (w) one blank in each row.

Not Partial Total
Provided Reimbursement Reimbursement

(a) Cost of tuition
and registration

(b) Cost of books and instruc-
tional materials

(c) Travel costs

Not At Partial At Full To Be Made Up
Provided Reimbursement Reimbursement By Employee

(d) Release time
from job
(e) Does your company require employee to successfully complete course?

Yes No

———— e

107



Ques tionpaire
Caiprany balicy Paga <

6. Ta what extent do you provide the rallawing tytds af sopport for warkshaps,
seminars, and conferences?  Check () one hlank in each yrow,

~ Not Partial Tatal
Pravided  Redghursensnt  Reighursement
(a) Cost of tuition
and vegistration

(h) Cost of books and instrue-
Lional materials

(¢) Travel costs

7. To what extent do you provide the following Lypes of support for organized self
stusg. programmad texts, and correspondence coursas? Check (W) one blank in
each row,

Not ~ Partiai Total
Provided  Rolnbursement — Reimbursement

(a) Cost of tuition
and registration

e ar————— P R it e 0 T —T— a2 wre

(b) Cost of hooks and instruc-
tional materials

s

e o A ———

(c) Does your company requive employee to successfully complete course?

Yes No

——————— ey ———

8. Estimate your overall annual expenditure for continuing education during calendar
or fiscal year 1976, 1977, 1978. Do not include salaries and expenses for your
in-house continuing education or training staff. Do not include expenditures
for capital equipment.

1976 1977 1978

(a) For tuition reimbursement programs $ $ $

———ae

(b) For all other activities $ $ $

(c) What future annual expenditures do you anticipate for C. E. activities?

For 1979 § , 1980 $ , 1981 § .

ERIC - 18




Questionnaire
Company Policy . Page 4

9. For each of the continuing educational activities listed below, please indicate
the source of funds. Check (v) all blanks that apply.

SOURCE OF FUNDS

Direct Expense General
of Employee's Educational Other
Activities Dept/Group/Unit Fund (Specify)

(a) Credit courses

(b) Non-credit courses

(c) Seminar/conferences/
workshops

(d) Self study/programmed texts/
correspondence courses

(e) Other (specify)

O ‘ 1"’.9




Questionnaire
Company Policy Page 5
10.  What type of educafiona] delivery equipment does your company have available?

a. List types of each kind of equipment and net worth.

Equipment Condition Number _$

(1)

(2)

(3)

b. How much was allocated to the purchase of replacement of new equipment and
maintenance of existing equipment in 19787 §_

11.  What educational materials are presently held by your company?

a. List articles, books, pamphlets, cassettes, etc. and net worth.

Ed. Material Year Number of
Type Purchased Materials $
(1)
(2)
(3)

b. How much was allocated to the purchase and replacement of educational
materials in 19787 $




SCITHTILT/EEATN LIRS TECHITICTANS
TLLLLCLESTSTS (UrSTIONGATRE

R
Taoats

tnat is the highost engincoring or scientific degree you hotd?

High cchoel diplorn

Associate or technical degree

Bochielur's degree

Haster's dogree

Ph.D./Ed.D./M.D.

Other (specify: )

P Lt Lo W W g
[aa W€ I = SOV I A A )

For how many years have you bezen employed as a scientist or engineer,
technician or technologist? e

Which one category best describes your highest current level of

supervisory responsibility? . . .
(1) No supervisory responsibility
(2) Supervision of technicians and/or nontechnical personnel
(3) Supervision of engineering and/or scientific personnel
(4) Management of supervisory personnel
(5) Executive (upper management)

Which one category best describes your highest current level of
technical responsibility? . . . « ¢« ¢« v v ¢ o v v o0

1) Perform limited assignments with specific direction
under an experienced engineer or scientist
Perform assignments with limited directions, with a
general review of work done.

(1)
(2)
(3) Independently perform most work with directions only
(4)
(5)
(6)

to general results expected.
Independently work in extending known techniques, data, etc.
Technical direction and review of work performed by others

4
5
6) Other (specify)

How many engineering or scientific journals or periodicals in your
field do you regularly read? . . . ¢« « « v ¢ ¢ v e 000 e 0000

(1) Don't regularly read any

(2) Read one regularly

(3) Read two regularly

(4) Read three or more regularly

With how many colleagues in other organizations do you exchange
scientific or engineering information on a regular basis? . . . . ..

(1) None
(2) One to three
(3) Four or more



10.

reT
Lo i Page 2
Foyw o€t n, during the norial performance of your Job, dv you encounter
an uruse:l tochnolegical problas, (1.c., a problen wlvich you can't
solve rz-dily becauce it is an unfamiliar one)?
(PTeasz chuck one)
( ) less than once per year ( ) 7-10 times per rionth
( ) 1-5 times per year ( ) 3-5 times per week
( ) 6-10 times per year ( ) 6-8 times per week
( ) 1-3 times per month ( ) 2-5 times per day
( ) 4-6 times per month ( ) more than 5 times per day

When an unisual technological problem occurs, what type of procedure do you
use to sea~ch for a solution; a systematic procedure (relying on logic,
deduction, and analyzed past experience), or an intuitive procedure (relying
on unanalyzed experience, intuition, and educated guesses)?

Please che-k the statement which best describes %the method you use.

( ) Always use a systematic procedure
( ) Always use an intuitive procedure
( ) Use a systematic procedure nost of the time
( ) Use an intuitive procedure most of the time

Wha: < :1d(s) of applied science and engineering are you primarily engaged in?
chemical paper(pulp)

design plastic _
electrical process

industrial research &

mechanical development

other (please specify)

How effectively have the following forms of continuing education met your
needs? (Please rate each form with the following scale)

4-very effective 2-slightly effective

3-moderately effective 1-not at all effective
college credit courses sel f-study
college non-credit course correspondence courses
seminars in-service training
conferences interchange between colleagues
workshops other forms (Please specify)




ST, T AT

of Ly |}

S Qe tionnicn _ Page 3
11, Did oyou paeticinos Lo dAnoany continring ecucation activities in 1978 Lhat
wore 1oL Suaporwed by yuul Covpands thot is, activities that your company
dicd nyt nesnsce or for which you did not receive support for participation?
Yoo No

12, 1€ ycur answer ta 11 was yes, what types of organizations sponsored these
activities? Check all that apply.

1. College or university .

2. Professional society . oo . . o 0 v e e e e e e e e e e e
3. Independent educational organization or businecss providing
ecducational services .

noTie
4, e e R BN R
Specify:
5. Don't know.

a

13. Pecple have different objectives for participating in continuing education.
Please rate cach of the following objectives in terms of their importance
to you. Use tnis scale.

4-yery important 2-slightly important
3-moderately important 1-not at all important

To maintain your present position in company . . . . . .
To attain enhanced or authority position in your field .
To perform your present job assignment better.

To prepare yourself for increased responsibility .

<o remedy deficiencies in your initial training. v e .
To prepare yourself for a new job in your current field
of specialization. s e e e e e e e e e e e e e e

To prepare yourself for a new job in some other field

of specialization. e e e .

To attain a salary increase . . . « « + « & 0 e 0 e a e
To fulfill requirements for promotion . . . . . . . . «
To meet expectations of others . . . . . . v ¢« ¢« v o o
For intellectual stimulation .

Other (specify)

P~ P P~ P T
- A O T

—
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14. Work groups (people working under the same supervisor) may be organized by

unction, e.g., a group composed of only engineers, or by product, e.g.
a group assembling a car. SR

Please put the percentage of your work time that is spent in each type of work
group organization. .

Percent of tjme spent in work group organized by function
Percent of time spent in work group organized by product

3R 3R

100

3R
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Corontioanir: faae 4
15. Mhat colleen credit courses (see definition sheet) did you participate in
during the jest ihice years (1976, 1977, 1978)2
Degree  Which college What When How
Course Content souaht  offered course location offered delivered

Overall, how successful were these college credit courses in meeting your objectives?
Use the following rating scale:

4-very successful 2-marginally successful
3-moderately successful 1-unsuccessful

16. What college credit courses would you like offered in the next three
years (1979-81)7

Which What When How
Course Title college location offered delivered

What would be the primary motivator for you to enroll in a college credit course?




5/6, TAET
e bionnine Page 5

17. Mhat nag-credit convans (sce definition sheet) did you enroll in during the

past tuvee years (1uio, 1977, 1678)7
Which colleqe What hen How
Course Content offerad conrse location offered delivered

Overall, how successful were these non-credit courses in meeting your objectives?
Use the following rating scale:

4-very successful 2-marginally successful
3-moderately successful 1-unsuccessful

-

18. What non-credit courses would you Tike offered in the next three years? (1979-81)7

Who should What When How
Course Content offer location offered delivered

What would be the primary motivator for you to enroll in a non-credit course?

1z
-, Y



ool cire Page 6
19. W e oo kahor s /feonforences (see definition sheet) have you
pror it ted T A U TPREE  thiree years (1976, 1977, 1978)?

Who What When How
List Activitios: oriered localion offered delivered

Overall, how successful were these activities in meeting your objectives? Use
the following rating scale:

4-very successful

2-marginally successful
I-moderately successful

l-unsuccessful

20. What seminars/workshgps/cohferences would you 1ike offered in the next
three years (1979-81)7
Who What When How
List Activities: offered location offered delivered

What would be the primary motivator for you to participate in a seminar/workshop/
conference?

B Y
(32!
<P
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21, Uhaloev g L} ey /o o ff("/r01r"upﬂndﬂnrn CoUrses (scc

Cafini e 3AE~L)'._Vu you b~;n |1,u1vrd in during the past three years
(1756, 1577, 198)7

Fho then How Credits
__Course Content ~_offored offered delivered earned
|

Overall, how successful were these sel f-study activities in meeting your objectives?

Use the following rating scale:

4-very successful ~ 2-marginally successful
3-moderately successful 1-unsuccessful

22. What organ1zed self-study courses would you 1ike offered in the next
three years (1979-81)7?

Course content Who should offer How delivered

What would be the primary motivator for you to enroll in an organized sel f-study
courses?

i T
|
i[@)
1
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PRESIDONT'S QUISTIONNAIRE

1. Ahat field of engincering and applied sciecnce are your scientists and engineers
privarily vngaged in?  (Check as many as appropriate).

chemical : . plastic

desiagn process

electrical research & development
industrial other

mechanical
paper (pulp)

T

2. How effeoctively have the following forms of continuing education met the needs
of your company? Rate each using the following scale:

L, very effective 2. slightly effective

3. moderately effective 1. not at all effective
a. college credit courses R f. self-study -
b. college non-credit courses g. corresponden;e courses
c. seminars h. in-service training

d. conferences other

e. workshops

3. Does your company use a formal incentive system for motivating your people to
pursue continuing education?

yes no

4. How important do you feel are the following reasons for your people who participate
in continuing education activities? Rate each using the following scale:

L. very important 2. slightly important
3. moderately important 1. not at all important

a. to perform this present job better

b. to prepare for promotion, salary increase or increased
responsibility

c. personal development

d. other reasons:




wt

ol croups {people warking undor the same supervisor) may be organized by
fencticn, e.g., a o ab oop cerposed only of engineers, or by product, c.g.,

Gogrou,s osasenhling o oo,

Pleaae puf the percentn

] : re of your scientists' and engineers', technologists'
and technicians' tis. which is spent in cach type of work group organization
in the appropriate spoce below.

Scientists & engineers Technologists Technicians

Work group organized
by Juriction

Vhat group organized
by pro:uet

100% 100% 100%

Approximately how many. major product changes has your company made in the last
five years? (A major product change involves: (1) retooling, and either (2) a
change in the material used, or (3) a change in the design or purpose of the product) .

Please check one.

( ) o-10 ( ) 51-60
( ) 11-20 ( ) “61=70
() 21-30 () ~71-80
( ) 3i-4o ( ) 8i-90
( ) 4i-50 ( ) 91-100
( ) more than 100~--please specify

the approximate amount

How often does your company encounter an unusual technological problem; (i.e., a

~ problem which cannot be solved readlily because it is an unfamiliar one)?

7-10 times per month

3-5 times per week

6-8 times per week

2-5 times per day

more than 5 times per day

less than once per year
-5 times per year
6-10 times per year
1-3 times per month
L-6 times per month

P W Ve T T ey
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Unit

Small g
Batch

Process

rectdent o N0 tionnaire - 3

When an unusual Lechnological problem occurs, what type of procedure does your
corrany use to scarch for a solution; a syitematic procedure (relying on logic,
deduction, and analyzed past cexperience) o an intuitive procedurce (relying on
unanalyred experience, intuition, and educated quinnes) ?

Please check the stotement which best describes how your company scarches for
solutions to unusual technological problems.

( ) Always use a systematic procedure
( ) Always usc an intuitive procedure
( ) Usc a systematic procedure most of the time
( ) Use an intuitive procedure most of the time

Which of the following statements best describes the type of production your
company is engaged in? (Please check onc) .

Production of simple units to customers' orders. (Simple units = units
basically single-piece, not assemblics, produced one by one).

Production of technically complex units. (Complex units = assemblies,

produced one by one).

Fabrication of large equipment in stages. (Fabrication, one by one, in which

work people come to the unit of output {(which moves about very infrequently)
rather than the unit moving around to different work people).

Production of small batches. (Small batches = equipment reset every week or

more often, for outputs measured in items).

Production of components in large batches which are subsequently assembled
diversely. (Large batches = equipment reset at intervals longer than a week
for outputs measured in items; but a variety of assembly sequences are used).

Production of large batches, assembly line type. (Large batches with large

batch assembly. Large batches = equipment reset at intervals longer than a
week for outputs measured in items).

Mass production. (Mass = batch size, measured in items, is indefinite.

A change in batch requires decisions on design modification, retooling, etc.).

Process production combined with the preparation of a product for sale by

large-batch or mass-production methods. (Process = throughputs measured by
weight or volume; outputs become jtems at the finishing stage).

Process production of chemicals in batches. (Process, but ingredients of
the throughputs change periodically).

Continuous flow production of liquids, gases and/or solid shapes. - (Process,

but ingredients remain constant).
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"professional Associations Contacted § Instruments"




Profzssional Associations

Interviewed

1. American Foundrymen's Society
2.  American Production and Inventory Control Society, Inc.
3. American Society of Civil Engineers
4. American Society of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
5. American Society of Mechanical Engineers
6. American Society for Metals
7. -American Society for Quality Control
8. Associated Builders and Contractors
9. Association for Systems Management
10. Fabricating Manufacturers Association
11. Institute of Electrical Engineers, Inc.
12. Instrument Society of America
13. Marinette-Menomonie Manufacturers Association
14. National Association of Home Manufacturers
15. National Machine and Tool Builders Association
16.  Numerical Control Society
17. Society for Advancement of Management
18. Society of Die Cast Engineers
19. Society of Manufacturing Engineers
20. Society of Plastics Engineers
21. Society of Vacuum Coaters
22. Society of VWomen Engineers

23. Standards Engineers Society

Unable to Contact

1. American Chemical Society .

2. American Institute of Industrial Engineers
3. American Institute of Plant Engineers

4. American Vacuum Society

5. Engineers & Scientists of Milwaukee, Inc.’

Sent Questionnaire

1. American Institute of Chemical Engineers
2. American Management Association

3. American Society of Agricultural Engineers
4. American Society for Metals

5. American Society for Nondestructive Testing
6. American Society for Testing & Materials
7. American Welding Society

8. Chemical Coaters Association

9. Institute of Food Technologists

10. Institute of Paper Chemistry

11. Instrument Society of America ,
12. National Engine Parts Manufacturer's Association
13. National Society of Professional Engineers
14. Northeast Wisconsin Industrial Association
15. Society of Automotive Engineers
16. Society for Experimental Stress Analysis
17. United Foundrymen of Wisconsin
18. United States Brewers Association

19. Misconsin State Brewers Association

(e | . o122




“ PROFESSIONAL ASSOCIATIO%\INTERVIEH INSTRUMENT

raerca

1. What types of educational or training programs does your association
presently offer?

Programs Location How Often Subject area
|

Workshops National Yearly Send Brochure?

Seminars Regional Monthly

Conferences State WHeekly

Meetings Chapter ‘

O .onventions




2. Could you briefly decscribe some of the programs that your association
plans to offer in the future.

Program | Location How Often Subject Area

! T

Workshops National Yearly .Send Brochure?
Seminars Regional - Monthly

Conferences - State Weekly

Meetings Chapter

o Conventions

ERIC . - 1
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3. Do you feel there is support for or need of an Engineering Program
in Central and Northern Wisconsin?

A. How Delivered?
- Professor on site or regional classes
- Audio Visual '
- Time Frame
Evening
Day

F

B. Where would be the most desirable location?

ERIC - S




Name of Socicty or Association

What educational or training programs does your society or association presently offer?

CONTENT OF PROGRAM
(subject area)

TYPE OF PROGRAM (workshop, seminar, conference, meetings, correspondence, conventions, etc.)

LEVEL OF PROGRAM (national, regional, state, Tocal)

LOCATION OF PROGRAM (city, state)

HOW OFTEN OFFERED (times per year)

CONTENT OF PROGRAM

" TYPE OF PROGRAM

_ LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM_

TYPE OF PROGRAM__

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

'LOCATION OF PROGRAM

Spw OFTEN OFFERED

Pt




. TYPE OF PROGRAM

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

- LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

LEVEL OF PROGRAM

* LOCATION OF PROGRAM

HOW OFTEN OFFERED

1

R
- ‘



Please describe briefly the programs that your association or society plans to offer in
the near futurc (the next three to five years).

CONTENT OF PROGRAM

. TYPE OF PROGRAM

LEVEL OF PROGRAM_

+ LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

" TYPE OF PROGRAM

~ LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION OF PROGRAM

HOW OFTEN OFFERED

CONTENT OF PROGRAM

* TYPE OF PROGRAM

LEVEL OF PROGRAM

LOCATION .OF PROGRAM

HOW OFTEN OFFERED

15




Do_you fepl_thcrc is a need or support for an Engincering program in central and northern
Uisconsin?_Why or why not?

———————

If you feel that there is need or support for an Engineering program, what method of
delivery do you feel would work best?

a new program at a new institution( ) ’
a new program at an existing institution ( )

professors brought on site for regional classes ( )

audio-visual or correspondence approach (

other ( ) Please explain:

What time frame would be best?

Full time { )
Part time
. Mornings ( )
Afternoons ( )
Evenings (
. Weekends ( )
Other ( ) '

What do you think would be the best location?

Any other comments?

1<9
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APPENDIX B-2

University ot 'isconsin Center System
Applied Science § Engi.eering Associate Degree Programs

Located In Study Area Associate Arts § Sciences Degree
North West
Barron City X

North Central

Medford . X

Marathon City X

Marshfield/Wood City X
Western

None

North East

Marinette City X
Fox Valley X
Manitowoc City X
Fond du Lac X
Sheboygan X
Washington City X
Located Outside Study Area
South West
Richland X
Baraboo/Sauk City X
Rock City X
South East
Waukesa City X




Teo-Year Assoc. Degrees

Atr Conditloning
Automotive Techniclsl
Blo-Medlcal Electronlcs
Chemlcsl

Clvll - Hixhvey

Clvil Structursl

Civll Technol. Publlc wki.
Cosbustion Englns

Nlsctric, Pwr. Bng. Tachnol.
Rlectro-Mech, Technology
Slectronlcy

Electronics - Communicstions
Electrontcs - Computer
Engine Tschnology
Eavironsentel Techniclan
pecilities Eng. Techaiclan
Pire Sclencs

Pluld Power

Indus. Eag. Tachniclan
Indus. Ssfety Technlclian
Indus, Weldling Tachnology
Instruaentstlon

Laser Techaiclan
Mechanlcal Deslgn
Metellurgy

Munlc, Eng. Technlclian
Paper & Pulp Ches. Technol.
Plastics Technology
Pritning § Pudlishing
Quallty Assur. Tschniclan
Sscurity Loss Prevention
Tachnlcsl EZag. - Elsctricel

Techn. Eng. = Industrial

. Techa Bng, = Mechanlcsl

O

Techn. Eng. - Toollng
Weter & Westewster

Weter § Mastewstasr
Trestacnt Techniclen

Nushor of Programs in Reglon

APPENDIX B-)
WISCOHIIN VOCATIONAL, TECHNICAL AND ADULT EDUCATION APPLICD SCIENCH § ENGINLLRING PROGRANMS

Campuses Locsted In Study Ates Campuses Loceted Queslde Stunly Area
Marth Nast Narth Central Nestarn Hareh East
N i3, 8, .|, 3 - 13 . 2 .
1335§=a§§5§i§§§§§§"‘§§f§ TEEERRE
AR RN R I R R R RN R R IER AR R R R
X X ' X
X X | S 4
X X
X
X X X
X X
X
X X X
X X X
X X X X X X X X x X
X
X
X
X
X .
X X X X X X X X X X X X X
X . X X
. x x x x x x XX
) . X
X X
X X X
X
X X X X X X X X X X X X X x x
X
. .
X
l‘ X
X X . X X
X X X
X
X
X
X
. ' .
X
X X
4 1n 1 28 1]

Sourcs: fall 1979 “Opportunitiss through
Yocatlonsl, Technlcsl and Adult

Rducetion™
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Pragrang

Afrerafi-Electronics

Abr Conditloning, Rafrig,
& llaating

Alr{reme Machanlcs
Alt{rame § Powerplant Mach,
Anpliance Servicing

= Two-Yssr Diplcoem

Autohody X

Autoastic far & Chucking

Autosat lve Mechanlcs X

Autosotive Servicing
Autosotlve Svrvicing Mech,
Automotive Speclalists
Auto Parts Specialist
Sullding Matarials Spec.
Cotbustion Englna ’

Comaunity Antennas TV
instal. § Maintenance

Dalry Procasiing Equlp. Mech.
Diasel Equlp. Machanic
Diase! Equip. Servicing
Drafting-Architectural
Draftiag«Mechanical
Blectrical Power Distrib.
Slacgricity
flectronic Equip.
glactromic Servicing

Serv.

Pacliities Malntenanca Ser.

Pluid Power Maintanance
(tnd. Hydrsulics Praumatics)

Horvlogy (Xatch Making) X

Industrial Diasel dechanlc

Industrial Malntenance L

Industrial -Truck Mechanic
Linotype Maintenance
Loose Molder

Machina Maintenance

Machine Moldar § Machine
Coremaker

Machine Parts Inspaction
Machine Repair

Machine Toollng Techniclan ¥
Machina Tosl Oparation X

Machine Typasetting
Waritime Construction
Metal Pedricetion
Motorcycle Mechanlc

Otfice Equipment Repalr
Office Kachine Repalr
Pachaging Machinery Servic.
Powarplant Mechanic
Precialon § Matariais [asp.
Presswerk

Printing

Priat. § Publishing - Offset
Production Machine Operation
Proshection Welding
Recreatisnal Equlp. Servic.
Refrigerstion Sarvicing
Replacenent Parts Specialist
Saall fagine § Chassla Mech.
saall Engine Sarvicing
Steel Metal

Tyletypesetter Perforator Op.
tesl & Ole Makiag

Treck-Construction-indust.
Plesel Machsnics

Yondiag Squipment Malaten.
q Ropalr

Teldiag

Welding Seal-avtomstic Wire

Wond Technalcs

WISEOHSIH VOCAT IOHAL , TECHIICAL ANDY ADVLT BOUKAT G AMRLEED SCTENCE § ENDINTERING PROGRAMY

Ons-Year Diplosa

o M M

Vocstioas! Dipicea

AP N

Lacated In Stinly Ares
_Nogth Nest Narth central ¥ealem Nagth Eard
il o2
. LI O B 5
23 N R R 13
ugjg I IR R RN R EE R
ait|aeyi il HEdd |rpesdyigy
1303|253 58:|d68a |146888310¢
' X X
X
X XX X X X X x X X
X X X X x X
X xx X xx X xx X X X X
X
]
X
x
X
x X
X
XX X x xx X x X X XX
. .
X
X
X X X x X X X
X X
x
X X
x
X
x x x x
x x x x x
" XXX X X X X x X x
x
X x X
X
X
x X
] x x .
x
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x xx 1 x
X
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X x x x X xx. x
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X
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24 ] 25 82

Locared titalile Siudy Ares
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2xmesville

Milsaukes
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IHDEPENDENT WISCONIIN UNTIVERSTTIEY APPLIED BOIEHCE & ENGINRERING PROGRAMS

Locnted Qutaide Study Araa

Code; C = Certiflcate [oaated In Study Aren
D= Pacnalorta ' \
:; - 2:::2:;:, North Nnntg::\:‘.‘ Hoat, Noygh Eaag S:EG - fouth Fank -
' f o e b3 TR
wot B ‘i‘ CH A ) gk 9 A '3 9
: doriy 4 L% I TPTIPL I S
[ r ¢ o -~ 4 0 ~ L=} - ]
s s BRI E R EEE R FI LR R R AERRE
plo~Chemlatry M,D
Blo-Medical Engineering M,D
Constructlon Eng. Technol. A,B
Chemistry B D M,D B B B B A B B B B,M,D B B B B
Chemical Enginearing M,D A
Chemical Technology M,D
Civil Engineering B,M
Computer Eng. Technol. A ¢
Zlectric Power Technol. C,A
flectrical Englneering B B
£lectrical Eng. Technol. B
Electronics Technology
Enginsering ¢,D B B B
“Engineering Management H
Environmental Sci./Stud. B B
Pluid Power Eng. Technol. N AM
Geology B
Industrial Eng. Tachnol. A
Materials Science B,D
Mathematics B B M,D B B B B Bl/A,B|B B B B,M B B B B
Mechanical Engineering B,M,D B
Machanical Eng. Technol. B
Matals Eng. Technol.
Natural Science B B,M
Non-Destructive Testing c
paper Chemistry B
Paper & Pulp Technology M,D
Physies B M,D B B B B B B,M B B
Science B B
Humber_of Programs in Region 3 2 3 3 62

’
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APFENDIX N-4
TECHHECAL PROGRAI O1LEREN 08 PLANNED Y PRAFESSLONAL & TRADE ARSOCIAT NS 1974- 01

Reesntiy/Plan to

rogrin Avey Qffersd/offar __ Typaof Dellvery Laeation Prequency. Avanchatiog
Alr DEgtrihutjon 3 Hesting 68 & Appinton Anmal Anarlsan Sncisty of Hnatng, Refrig, & Alr Comtt Eng,
Aly Traffic Contral 1 Haating with Wii'd Shohoygan ar 6 & Honthly Anerican Snelety of Clvid Fnglnears
Alavia Plpaiine X MHeating with AR Hatinnal Gaml~Anmiel Wiveanvin Boclaty nf Prafeovionnl Enplnesry
Autosobile Eny. Toples X Lectuve Hilwankes Annual Snclaty 0€ Atomutbva Fogineers (i beanbos foetion)
Atasative Engine Dealgn 1 Heating won Hanthiy Asavlean Socisty far Hntaly
Il:lu:ul‘lnunur ] Heating Ratates Pau Valley Monthiy Instnmgne Baciaty af Anarlcs (Fax Valley Bestiun)
reatmen
saller ] Meating G 8 & Applaton Hanthly Anethonn 30alaty of eatng, Hefelg, & AT Candt. Eng.
galt Canvtruction in Meating inhnawn Unknmwn Amarican Saclety of Civi) Bngineere
Saudl Afabis
Sraving Adhevive X Norkshup Pox Valley Annunl Boclaty af Hanulagturing Rogineers
8!dg. Construction Toples X Convantion Throughout U8, Annunl Arvoclated Mullders & fontracture
sullding Standards ] ¥orkshop n n Quartarly Netlungd Aviaclatinn af Huse Manufacturers
Capaclry Planning | ] Meeting Pox Villay Manthly Asoricen Prmduction & fuventory Contvol Suclety
Castling Dalects X Cofventlon M Iwatikae Annuni Aneriean Foundrymen's Soclety
Civil Engineering Toples X Meeting Hilvaukae Annual Mngtican Saciaty of Clvil Enginesrs
Coshustion Boiler Control Norkahoy Rotates in ¥{ Annual Instriment $nclaty of Avarica (Fuz Valley Section)
Coshustlion Control 4 Heeting Rotaten Fox Vall-y‘ Honthiy " "
Computars X Seninar Throughaut U.8. 6 e Year Huserical Contral Soclety
Computat Hatrla Analysis | X Meating Applatun Mi-Hanthly Aeetican Soclety of Machenical Englneers
Conatruction Englntering 4 Confersnce Rotetes Natlonslly Annuel Society of Women Fnglneers
" " X Conference Milwsukeo Annust Wisconain Soclaty of Profestionsl Englneers
Co'r;nr\u):(lon Enginsering X Confarence Rotetes Nitionally Annusl Society of Women Englneare
(Hoavy
Core Mnding Systess {nev) Conventlon Milvaukes Annuel Anarican Foundrysen's Soclety
Detlgn Englineering X Confarence Rotetas Nationally Annual Socliaty of Women Engineers
Dle Cast - Cost Control 4 Meetling Mllvaukes Annusl Soclety of Die Cast Engineers
Die Industey (3-S5 yesr X Meeting Milvaukee Honthly " "
Projectlons) .
pie Life - Isproving X No‘nlnl Milvaukee ' Manthly " "
Digital Contral X Neeting Rotates Pox Valley Monthly fnstrusent Soclety of America (Fox Valtey Sectlon)
" " Workshop Appleton Imknowvn Institute of Elactricel Englnears
Blectrical Englinearing Topics Confarence Appleton. Unknown " "
Engineering for High School X Neetings Aves High Schoels  Monthly Soclety of Noman Enginears ‘
§ College Students
Eng. Mining Copper & 2nc X Meeting Applaton 8i-Nonthly Aserican Soclaty of Hechanlcal Englneers
Environsental Control 4 Meeting Nationel Honthly Institute of Elactrical Engincers
b " X Meating Sheboygan or G B Monthly Amarican Soclaty of Civil Enginears
Fabricating Parm { Industry Sealnar/Cont. Unknown 8y Demand Fabriceting Manufscturars Association
Bquipeent } A
Fabricating Tube | Heavy Plipe Sealnar/Cont. Unknown By Domand " "
Pallure § Precturs of Metels X Meeting Applaton Si-Honthly Amarican Soclety of Hechanicel Engineers
Fastening X ¥orkshop Pox Valley Annual Soclety af Manufscturing Enginears
Patigue Prediction 4 Norkshop Hilwaukao Annual Aserican Soclety for Metals
Piber Optics b Meating Mationel Monthly Institute of Blactrical Engineara
Fidar Optics Communication X Meating Appleton 8i-Monthly Anarican Soclety of Machanical Engineers
{naw) .
Fire § Secke X MNeeting G 8 or Appleten  Monthly Ametican Soclaty of Heatng, Refrig. & Alr Condt. Eng.
Flow Measuresent X Meeating Rotates Pox Valley Honthly Inatrument Soclety of Americe (Fox Vallay Section)
rood Processing Neeting Unkeown Monthly " "
::\:::70:::::: : i::::udnn Ilr:luhn. AL Annual Amaerican Foundrymen's Soclety
faduction Melting x uuu:' P Ansual Soclety of Die Cast Engineers
Insulstion " ’m"“/:ml . Henashe MNonthly American Foundrymen‘'s Society . ,
Lasering Aluainua t Yorhahe . ate Location Annusl Natlional Assoclation of Home Menufacturers
Life Cycla Costlng < ’“lurp , :::losh Annual Aserican Poundrymen's Society .
Magnatlc Particle x \nr. Course evsukee, W1 Annual Anetlcan Soclety of Agricultural Engineers
salatenance X u.;u Graan o Annual American Sociaty for Non-Destructive Testing
. - . - ng ::!l!.l in N.E. W1 S & Yaer Tachnical Assoc. of Pulp § Paper Indust. (Lake Stateg)
saintenance Clinte . u.“:" roughout U.S. 6 a Year Mumerical Control Society
Maintessncs - Trsds Shov . cuu" Io:nu Fox v-uq MHonthiy Instrusent Soclety of Anerica (Fox Valley Section)
€ " Anausl " "
::::::::r::l::"::p:::l : ::vunum Regional § Nstion. Annusl Soclety of Manufacturing Engineers
Medical Instrunents ) inat Appleton Aanusi American Froduction § Inventory Control Soclety
Ueating Unknown Monthly Instrument Sociaty of Americs {Fox Valiey Sactian)
MHetal Fabrication - Plate X Confarence Throughout U.3. Monthl ¢ N
Metal Fabrication - nall X ¢ 4 sbricating Manulacturers Association
Foraing onfetence " " Moathly " ' - .
Metst Pabrication = Sheat X Confarence " " Noathly " -
}h:-;‘:::::::uo- - Stamping X Conference " " Moathly " L]
Metat Padrication - Structursl X Comnfarence - . Monthly - L]
::::::'" : ::;‘“' W ivsukes Monthly Aserican Soclety for Hetals .
oTeete tos Angetes Annual Standards Enginears Soclety

15
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Freent by han to

Peogran Ms nerersar ey Tripe of Delivery, Lovating Fripney Asaw fal ban
ML bn=aimpite g s X Karkulinp Apjrletan ke st btube b Blectvioal Tnpuoievi
Micro-ltrovesangs X Thor, Mt Hat, Barh o (sarates Fon Valley  Manthiy Instewnent Saciety of Ameviea (ax Valtey figet {an)
M b Machines fnew) A Entry Training Ghibdings & tewis,  Each 6-12 Nattonal Machine f Toal Kui Bevs Association
Faml i hae Wtk
MEF g Machines Gop grading) X Rotridning " " " " " 1
Mint Camputeds % Vurkshap Apprteton Unbnown Institaee b Llectrival Enplnvors
" " X Coursey Avea MHgh Schonts  Ea, Seaedter Sactuty of Flasties brginevrs
Nuctear Enginevring X Meoting Applotan Ri«Manthiy Ampriemn Sactety of Mectandeal nginesty
Numerical Cantrnl Topies X Convention Los Angetos Al Mumerical Contval Soclety
" " X X Workihap/ieminar Miltwaukon Ri~Annuil National Harhine & Toal fuilders Association
Non+Dustructive Testing X 4-Nock Course Mitwitihen Annad Amorlcan Sovioty fov Motals
Nan-Destructive Tasting X Geminar Groon Bay Anhnal Amovican Socloty fov Non<Pentructive Toating
Application
Organic Chemistry X Course Avea Nigh Schouls Ba, Semuster  Soclety of Blastics Lngineeva
Paper & Pulp Mil] Systemy X Meoting ) Rutates In N.E, W[ § a Year Technieal Assoc, of Pulp & Paper Indust, (Lake States)
Paper & Pulp Topies X Meot bng " " " " " "
" " X Meot ing unknawi Munthly tnstrument Soclety of Amorica (Fox Valley Section)
PI{I: pProduction - X Moot ing Mliwaukee 5 a Year Standurds Englneers Sociuty
Group Technnlogy
Penetrant Teaining X 8-hr, Course Groen Bay Anhual American Society for Non-Destructive Testing
Plant Tours X Lecture Milwaukce Sites Anntial Socloty nf Automotive Lnginevvs (Milwaukee Section)
Plastics, (basic) for X Course Arca lligh Schools Fa, Semester Society of Plastics Engincers
fligh School Stuilonts
Materials X " " " " " " " "
Processcs X " " " " " " " ' "
Design X " " " " " " " "
Power Distribution Systems X " Workshop Appleton Unknown institute of Electrical Engincers
Process Energy Controls X Meoting Rotates N.E. Wl S a Yeur Technical Assoc, of Pulp & Paper Indust. (Lake States)
" " X Meoting Rotates Fox Valley Monthly Instrument Soclety of America (Fox Valley Section)
Product Liahility X Meeting Milwaukce Annual Society of Die Cast Engincurs
Production & Inventory X X Convention Natlonal Annual American Production § Inventory Control Socicty
Control
Programmahble Controler X Workshop Appleton Unknown Institute of Klectrical Yngincurs
Quality Control Topics X Seminar Oskhosh Annual American Society of Quality Control
" " X Meoting Through. Fox Val, Monthly " "
Radio - Benefits of X Conference Appleton Unknown Institute of Electrical Englncers
Two-Way
Radicgraphy Training X 40-he, Course Green Bay Annual American Soclety for Non-Destructive Testing
Sand Control (advanced) X Workshop Oshkosh Annual American Foundrymen's Society
Scrap Control X Convention Milwaukee Annual " "
Sewage Treatment - ' X Mceting 4 Unknown Unknowﬁ American Society of Civil Engineers
Fox Valley
Solar Energy X Meeting G B § Appleton Monthly American Society of Heatng, Refrig. & Alr Condt. Eng.
" " X Meeting Appleton Bi-Monthly American Socicty of Mechanical Engincers
Solid State Reg. Spced Dr. X Meeting National Monthly Institute of Electrical Engincers
Sound Construction X Meeting G B § Appleton Monthly American Socicty of Heatng, Refrig. & Air Conde. Eng.
Space Technology X Meeting Appleton Bi-Monthly American Socicty of Mechanical Engineers
Standards of Certification X © Meeting Milwaukee S a Year Standards Engincering Society
for Engineers
Standards Topics X Seminar UW-Mi lwaukee Unknown ", "
Steel Making Atmosphere X 4-Neoek Course Milwaukee Annual American Society for Metals
Control .
Steel - New Alloy X Meeting Milwaukee Monthly " "
Stress Analysis of X Meeting Appleton 8i-Monthly American Society of Mechanical Engineers
« Appllied Optics
Thermodynamics (technical) X Mceting Appleton Bi-Monthly " "
Toxic Substance X Mceting Rotates N.E. WI S a Yecar Technical Assoc. of Pulp & Paper Indust. (Lake States)
Transportation Engincering X Conference Rotates Nationally Annual Society of Women Enginecrs
“Tube Fahricating X Conference Throughout U.S, Monthly Fabricating Manufacturers Association
Ultrasonic Testing X 40-hr. Course Grecn Bay Annual American Society for Non-Destructive Testing
Utilittes Engincering X Conference Rotates Nationally Annual Society of Women Engineers
U.S, Corps of Enzinecrs X Heeting Sheboygan or G B Monthly Amcrican Socicty of Civil Fngineers ,
Vacuua Coating Topics - X Conference New Qrleans Annual Society of Vacuum Ccaters
wWater Enginvering X Confcrence Ratates Nationally Annuai Socicty of Women Englnecrs
Water Quality in X Meeting Sheboygan or G B Monthly American Socicty of Civil Engincers
Pox Valley .
Q reatment X Meeting G B & Applcton Monthly Amcvicon Socliety of Heatng, Refirg, & Air Condt. Eng.
E l ‘ S Workshop Fox Valley Annual Saciety of “Marufacturing Fnginecrs 1 o
Quallty Inspection X 11.Krek Course -3 lwaul ee Annual Ameelcan Socicty far Yetals [ 6
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Proqarim Ares
Affirmative Action
Apprenticeships
Assoclate Degree
Business Courses

Business. Succession upun
Loss of Owner

Communlcation
Comounicationes

Humanize

Parceptions

Inages

Values
Construction Sites Tours
Zconomic Porecast
EZconomics, National

Enarqgy Conservation

Energy Conservation Standards
Inergy Crisis

Erergy Savings

The Engineer in Court

Ingineers ~ Salaries, Manage-
sant-Employxent of

Facilities Tours of Govt & Bus
Government Pelicy

Insurance Bonding

Labor Relations

Legislation - New

Managament

Management - Effective
Manegsmant, Energy Impact On
Management Styles

Managerent Treining

Market Analysis

Motivation, Behavior &
Underscanding

Motivation ~ Individual
dotivation =~ Self

officer Trairing

OSHA Safety Topics
Physicel Fitnass

Power & Leadership
Problem Solving. Creative
#rofessionelism {Ethica)
Supervision

Supervisory Parsuasive Training
Suparvisory Trsining
Time. Lffuactive Use of
Transactionsl Analysis
Value Engineering

Wage Ratee - Preveiling

O

RIC

Aruitoxt provided by Eic:

APPENDIX B-7

MON-TECHNICAL PROGRAMS OFPLRED OR PLANNED BY PROFESSIONAL & TRADE. ASSOCIATIONS 1976-81

Recently/Plan to
Offared/Uffear

Type of
Dellvery

M M N M M M M M M N

M M M M N

MO M M

Mesting
Maating
64 cr. Sequence
Short Coursee

Conference

Seminar /Conf.

Workshop

Meating
Meating
Keeating
Workshop

. .
Meating
Heeting
Meeting
'scnin-r

Reeting

Convention
Convention
Conference
Workshop
Seminar
Workshop
Seminer/Cont.

Workehop
Workehop
Meatings
Workshop
Workshop

‘Semivar

Workehop
Reating
Convention
Meeting
ﬁnntlng
Workehop
Seviner
Maeting
Workehop
Workehop
Seminar /Conf,
Seminar
Workahop
Seninar

Meeting

Location
Thru-out State
Thru-out Stete

NWTI-GB

Madison

Unknown

Wara Location

Thru-out U.S.

Milwaukee
Virginia
virginie
Regional
Milwaukee
Milwaukee
virginie
. »
Pewaukes WI

Milwuakee

Hilwaukee
M{lwaukee
Unknown
Thru-out U.S.
40-mile Radius
Fox Valley
Warm Location
fox valley
Thru-out U.S.
virginie

Thru-out U.S.

Pewaukaes WI

Thru-out U.S.
virginie
Regional & Net.
Thru-out State
virginie
Thru-out U.S.

Brillian WI
Shebaygan or GB
Fox Valley
Thru-out U.S.
Warm Location
Pewaukea WI
Thru-out U.g.
Pewvaukee WY

Thru-out Stete

! ;nguenc!
2 a Yoar

2 @ Year
Every Sem.
Unknown

Upon Request

Annual

6-10 a Year

0 -
. .
. L]

Annual
Semi-Annual
Sewi-Annual

Annual

e »

S e Year
Semi-Annual
. .
Annual

Annuel

FOL or Marinette
Annual

Upon Request
Quarterly
12-15 a Year

Upon Request
Annual

Upon Request
6-10 a Yaar

Semi-Annual
6~10 a Year
Quarterly

Annual

6~10 @ Yaar
Semi-Annual
Annual
2 & Year
Sonl-Annuni
6-10 a Year
Occasional
Monthly
Upon Regquest
6-10 a Year
Annual
Annual
6-10 3 Year
Annual

2 a Year
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Association
Aogociated Builders & Contractors
. -
Marinatte-fianominee Manufacturers Association
American Society of Civil Engineers

Associated Buildere & Contractors

Hational Association of Home Manufacturers

American Society of Civil Engincers
Rational Machine & Tool Builders Aasociation

. .
American Soc. Oof Heatng ., Refr. & Air Condt. Eng.
American Society for Mctals
Standards Engineers Sociusty
National Machine & Tool Bullders Assoclation

. .

American Society of Agricultural Eng. (wiscn.)

Amarican Society of Civil Engineere

Wisconsin Society of Professional Engineers
. .
Aesociated Builders & Contractors
Hational Asaociation of Home Manufacturers
Aseociataed Builders & Contractors
. . .
Mational Association of Home Manufacturers
Associated Builders & Contractors
. -
National Machine & Tool Builders Association

Netional Association of Home Manufacturers

American Soclety of Agricultural Enq. (wiscn.)

Natif onal Association of Home Manufacturers
National Machine & Tool Builders Association
Society of Manufacturering Engineers
Associated Builders & Contractors
National Machine & Tool Bullders Association
National Association of Home Manufacturers
wWisconsin Society of Professional Engineers
American Soclety of Civil Engineers
Asaocisted Builders & Contractors
National Association of Home Manufacturers

. .
American Society of Agricultural Eng. (Wiscn.)
Wational Association of Home Manufacturere
Arerican Soclety of Agricultural Eng. (Wiscn.)

Associated Buildere & Contractors



APPENDIX B-8

Specific Applied Science & Engineering Courses
Offered by UW - Extension

Course Title Credit/Non-Credit Years Offered

Via the State Extension Education Network (SEEN)

Concrete Beam Design X 1979-80
(review of ACI 318-77)
Construction (legal aspects) X 1977-78
Construction § Municipal Operations X 1979-80
(noise control & hearing conservation)
Consumers Conference Public Service 1977-78
Electrical § Lighting Safety X 1977-80
Energy Audits Survey X 1977-78
Energy Management X 1979-80
Energy (residential) X 1977-78
Engine Mechanics X 1977-78
Engineering Mechanics X 1977-78
Engineering Mechanics: Dynamics X 1979-80
Engineering Mechanics: Survey X 1978-80
Engineering Refresher (basic) X 1977-79
Environmental Impact Statement X 1977-78
Fatigue Failures X 1979-80
Hydraulics (basic) X 1977-78
Industrial § Manufacturing X 1979-80
Engineering Refresher
Insulation: Materials § Standards X 1978-79
(residential)
Life-Cycle Costing X 1977-78
Life-Cycle Costing - A Practical Use X 1979-80
Of Engineering Economy
Mathematics Analysis (applied) X 1979-80
Metallurgy (applied) X 1979-80
Metric System (workshop) X 1978-79
Products Liability X 1977-79
Project Management Methods X 1977-78
Public Works Engineering Practices X 1979-80
Public Works Inspection X 1979-80
Public Works Management X 1977-78
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Course Title ' Credit/Non-Credit Yeafs Offered
Sanitary Landfill X 1978-79
Sewer § Water Construction X 1978-79
Contracts (federally assisted)
Shallow Foundation Analysis X 1978-80
And Design
Sludge Management Practices X 1979-80
(municipal)

Soil Mechanics § Foundations X 1977-78 & 79-80
Solar Energy Design (passive) X 1979-80
Solid Waste Management X 1978-79
Statistical Methods X 1977-78
Surface Mining - Introduction X 1978-79
Technical Communications X 1977-79
Time Utilization Engineering X 1977-80
Toxic Hazardous Waste X 1977-78
Underground Housing (fall § spring) X 1979-80
Value Engineering X 1979-80
Wind Energy Conversion Systems X 1979-80

Via Educational Telephone Network (ETN)

Arc Welding Processes & Their X 1979-80
Application (fall § spring)

Corrosion § Protection of Metals X 1979-80

Energy Audit Refresher (residential) X 1979-80

Insulation “(residential) X 1979-80

Underground Housing X 1978-79
" " (fall § spring) X 1979-80

Via Video Cassette

Calculus - basic X

Calculus - intermediate X

Circuits - logical though & logic X X

Digital Technology X

Environmental Engineering Series X

Materials Science X X

Weather § Climate X
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Course Title Credit/Non-Credit Years Offered

Via Short Courses Inside Study Area

Boiler Efficiency Workshop

Eau Claire
Green Bay
Green Lake
Rhinelander
Rice Lake
Sheboygan
Stevens Point
Superior
Wausau

West Bend

P I I T i o

Educational Facilities Energy
Conservation

1978-79

Eau Claire
Fond du Lac
Stevens Point

Falta it

Effective Zoning Administration
Wausau X 1976-77
Energy Code Workshop

Eau Claire X 1978-79
Stevens Point X " "

On Site Treatment

Stevens Point X 1976-77
Wausau X 1977-78

Wastewater Treatment
Marshfield X 1977-78

Via Independent Study Courses

Chemistry
General Chemistry I

General Chemistry II

Computer Science

Fundamentals of FORTRAN Programming X

Civil Engineering

Critical Path Network Techniques X
Elementary Surveying I
Elementary Surveying II

X
X
Advanced Surveying X
Concrete Structures X

X

Photogrammetry




Course Title

Philosophy, P'nlicy
in Environmential
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& Problems
Engincering

Water § Wastcwoter Treatments

Air Pollutioun & Solid Wastes

Occupational Health & Hygiene

Environmental Engi

neering Topics

Introduction to Construction
Specification Writing

Credit/Non-Credit

Years Offecred

Engineering Graphics and Engineering Drawing

Principles of Arch

Practical Mathematic

itectural Drawing

S

Shop Arithmetic I

Practical Arithmet

Practical Mathematics for Electrici~y I

Practical Mathematics for Electricity II

Engineering Mechanic

ic

S

Statistics

Dynamics

Mechanics of Materials

General Engineering

Technical Writing
Technical Writing
Technical Writing
Technical Writing
Technical Writing
Technical Writing

Basic Engineering

Mechanical Engineeri

I

II

III

I§ II

II § III

I, II § III

Refresher

ng

Principles of Industrial Engineering

Introduction to Numerical Control

Automotive Engines
Automotive Chassis
Diesel Engines
Safety Supervision
Safety Engineering
Safety Management

X
X
X
X
X
X
X
X
X
X
X

X

X

X

X

X

X

X
X

X

X

X
X
X

141
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Coursc Title Credit/Non-Credit Years Offered

Steam Plant Operation X
The Art § Scicnce of Welding X

The Art § Science of Welding X
Inspection I

The Art § Science of Welding X
Inspection II

The Art & Science of Welding X
Inspection III

Introduction to Quality Control
Introduction to Value Analysis
And Engineering

Metallurgical & Minerals Engineering

Introduction to Materials Science X

Geology
General Geology X

Mathematics

Intermediate Algebra
Analytic Geometry

Introductory Mathematics of
Finance § Probability

College Algebra
Plane TrigonometTy
Algebra § Trigonometry

Introductory Mathematics of Finance

Fa T T T

Introductory Finite Probability
Numbers & Basic Operations

Linear Equations & Inequalities
Factoring, Fractions § Exponents
Radicals, Complex Numbers § Quadratics
Graphs § Systems of Equations
Review of Intermediate Algebra
Functions I

Functions II

Polynomial Equations

Systems of Equations & Inequalities

Trigonometric Functions: Theory

o T T - . S A

Trigonometric Functions: Applicaticns

5e
ok
[t
AW
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Course Title Credit/Non-Credit Years Offercd
Calculus § Related Topics I X

Calculus § Analytic Geometry I '
Calculus § Analytic Geometry II
Calculus § Analytic Geometry III
Differentiation

Applications of the'Decrivative
Basic Intecgration

Applications of Integration
Transcendental Functions
Integration Techniques

Plane Curves

Polar Coordinates & Vectors
Limits § Approximations

Infinite Series

Vectors

Curves § Surfaces

Partial Differentiation

Multiple Integration
Differential Equations

Topics in Single Variable Calculus

PO S R R S T o T I I o

Topics in Multi-Variable Calculus
Probability & Statistics

Introduction to Differential Equations X
Directed Study

Geometry I

Geometry II

Review of College Algebra

Review of Trigonometry

Review of Basic Calculus

Review of Intermediate Calculus

I A T o

Review of Vector Calculus

Meteorology

Weather § Climate X
Physics

General Physics I

General Physics II

ERIC - 143
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Course Title ' Credit/Non-Credit Years Offered
Statistics
Introduction to Statistical Methods X

Technical Courses - Continuing Education

General Aeronautics
Fundamentals of Electricity
Introduction to Refrigeration
Air Conditioning I

Air Conditioning II

P T S S

Air Conditioning III

14
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APPENDIX B-9

Technical - Non-Technical and Informal - Formal
Continuing Education Activities Offered at Industrial Sites

Formal Activities

Seminars by specialists
Training films

Slide presentations
Apprenticeships
Corporation H.Q. programs
Training manuals
Professional consultants
Customer training courses
Service course

Special topics by trade assoc.

C.E. for maintenance and
journeymen

Private individuals teach courses
Refrigeration training program

Formal training program

Programs based on needs assessment
Information sharing
Sponsor seminars

Chemistry, math & evolutionary
processes seminars

Wedding & micro-processing

Extensive orientation for S/E

Management by objectives meetings
Management seminérs by NMA

Supervision workshop by parent co.
Supervision § management seminars

Kepner & Trigor courses on
supervision & management

Business professional workshops

Personal development programs

W 0 N 00 1 & W N -

i
o

-y
[y
-

12.
13,
14.

15.
16.

17..

18.

19.
20.

i &N

Informal Activities

Staff mcetings on new information
On-the-job training

Suggested readings

Problem solving

Self-study courses

Trade journals § books

Weekly meectings

Equipment suppliers seminars
Maintenance courses

Other companies meetings on
personnel

Customer meetings on ncw
machines

Production schedule meetings
New machine brochures

Public or private industry
literature :

Refresher course for engineers
New techniques tape series
Customer visits of vendor plant

Electrical § electronic
maintenance course

Sales people product demo.

Library

First aid & CPR training
Safety self-programmed text
Human relations meetings
Production & promotion meetings

Management sessions

New personnel & customer
training



APPENDIX C-1
Specific Courses Taken or Needed by Scientists and Engineers

1. Bioengineering (Biochemical)

Bacteriology

Brewing

Brewing processing

Bulk canning

Fermentation technology

Food processing/food science
Microbiology

Microscopy

Sanitation

1I. Business Administration

Accounting

Advertising/copywriting

Basic building operation/housing construction
Budget planning

Business administration

Business strategy

Construction (legal aspects)

Cost accounting/analysis

EEOC topic related to Corporate Law

Employee motivation

Employee strikers trust plans

Exporting

Finance

Finance and accounting for non-financial managers
Financing a rapidly growing company's growth
Human resources management

Incorporation

Industrial psychology

Interviewing

Labor relations/collective bargaining/employee relations
Managing change and leadership

Management and manpower

Management for Professional Engineers
Management research & engineering estimating
Management/supervisory

Marketing/sales

Organization and management for small design firm
Patent and related law courses

Performance reviews

Personnel

Product liability exposure

Profit sharing/incentive systems

Purchasing

146
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Salary administration

Sales managemecnt

Small business operation (basics)
Supervising supervisors
Supervisory skills for foremen
Tax changes

Trade

Trade Association activities
Unions, structure § working and their relationship to industzry

III. Chemical Enginecring

Adhesions

Air dynamics

Asphalt

Chemical Coaters Association
Chemical engineering

Chemical engineering for non-chemical engineers
Chemical engineering in plastics
Chemical processes

Chemical reactor design

Chemical safety

Computerization of chemical processes
Cooling water treatment

Energy (conservation)

Extraction, study of

Fluids

Foam coating

Industrial air handling

Laminar of dissimilar plastics
Oxygen plant operation and control
0il technology engineering (design)
Pipe layout and systems and corrosion resistance
Piping design

Plastics analysis seminar

Plastics and application

Plastics engineering

Plastics (reinforced composites)
Plastics (transport and sorption)
Polymer additives (study)

Polymer (elasticity)

Polymer (reology)

Process control

Process design and engineering
Pump application

Pump life and maintenance
Thermodynamics

Thermoplastics (new developments)
Thermoset

Thermoset molding \

14
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Iv. Chemistry

Amecrican Chemical Socicty mecting
Analytical chemistry methods
Analytical conference (Pittsburgh)
Biochemistry
Chemistry
Corrosion
C13 NMR workshop
Gas chromatography
Gas chromatography, liquid chromatography
Gas chromatography - MS level

- Glass capillary gas chromatography
HPLC and thermal analysis
Organic chemistry (advanced)
Paint and paint processing
Polymer science/chemistry
Radiation curing
Spectroscopy
Surface chemistry

V. Computer Science, Computer Control

Coding techniques

Computer-instrument interfacing ;
Computerization of cost control

Computer programming/computer science

Computers and/or management systems

Computers for foundry work

Micro-processors; related to industry

Numerical control

VI. Electrical Engineering

Electrical/electricity

Electrical engineering :
Electrical enginecring for non-electrical engineers
Electronics

Electronic pneumatics

Power distribution system for industry (design)
Power engineering

Protective relay scminar

Numerical control

Short circuit calculations for industrial plants

VII. Environmental Engincering

Air controllers (programmable)

Air pollution control

Building a contemporary society
Environmental cngineering

Industrial hygiene

Natural gas (cnd use allocation)

Noisc control in the process industries
OSHA regulations

L8
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Pest control application

Pellitizing § briquetting (conference)

Plant sanitation

Safety training

Sanitary engincering (state code refresher)
Sanitation

Structural design; sanitary engineering facilities
Waste recovery/pollution control/air pollution

VIII. Industrial Engineering

Building retrofit

Color control

Cost analysis

Facilities engineering

Finite elements (industrial application)
Fleet management

Hazardous material transportation/hazardous materials
Health/safety (employee)

Industrial engineering

Industrial refrigeration
Instrumentation

Inventory control

Maintenance

Maintenance planning

Manufacturing cost estimating
Manufacturing engineering
Manufacturing systems (flexible)
Materials control

Material requirements planning
Measurement of appearance
Measurement of indirect labor
Methods/improvement

Methods and standards

Money factors (Engineering)

New product introductions (managing)
Operations and management (Federal guidelines)
Packaging line

Performance appraisal

Plant layout

Preventive maintenance

Production engineering

Production in jobbing foundaries
Production planning

Production and inventory control
Productivity work measurement
Project control

Project engineering management
Quality control

Quality control (role of quality)
Quality engineering

119




Appendix C -1
page S

Scheduling

Structural design

Structural design; industrial facilities
Systems implementation

Time management (personal)

Time study

Time utilization

Traffic and Shipments

IX. Mechanical Engineering

American Society of Mechanical Engineers SOC. VII workshop
Automatic control

Basic refrigeration (Vollrath related) /refrigeration
Boilers

Boilers and refrigeration

Carbide seminar

Combination of mechanical and electrical
Control engineering

Designing machine drive systems
Designing weldments

Drive and mechanical systems

Equipment re-design

Engineering/boilers

Fabrication procedures

Fabrication topics

Fatigue failure analysis

Fire-heating engineering _

Flow induced vibration workshop

Fluid power system design

Gear systems (effective design and application)
Guage design

Heat transfer

Hydraulics

Injection mold design

Instrumentation and control
Manufacturing processes

Material bulk handling

Mechanical design

Mechanical engineering

Mold and tool design

Nozzle shell analysis techniques (review)
Nuclear engineering

Pneumatic conveyor systems

Power drive train hydraulics

Power technology & pneumatics conveyor
Refrigeration

Steel fabrication

Stress fundamentals (non-destructive testing)
Systematic layout planning

Thin shell structures

Test procedures

Tube-working procedures (basic)
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X. Mectallurgical Enginecring (Metallurgy)

Foundry I

Foundry practices

Foundry principles

Heat treating

Heat treating materials

Manufacturing tooling, metallurgy, internal combustion engines
Metal decoration

Metallurgy

Post-magnetron sputtering on a production basis
Rutherford can decoration

Vacuum coaters (proceedings of society)

Vacuum metalizing

Vacuum plating topics

XI. Paper and Pulp Technology

iComputerized jet printing
De-inking
Flexography

! Ink technology workshop
Paper mill processes
Paper/pulp subjects
Paper science
Problems of packaging
Pulping conference
Woodlot management

XII. Personal Development/Non-Technical

Agriculture

Art, dance, drama or photography
Astrology

Bar management

Behavioral science

Bible study/liturgy

Body language

Brainstorming

Career development

Certification program

Chinese cooking

Communication skills

Cultural development

Dale Carnegie

Decision making

Discipline (continuing)
Economics

EMT - aid to injured

Engineering refresher for Professional Engineers
English
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First aid

First aid & CPR

Foreign language

French civilization

German

Golf

Human relations

Improved performance (coaching)
Literature searching - for research
Material science ~ MS level
Mechanisms (history)

Motivation course

Personal development

Personal finance

Positive mental attitude seminar
Problem solving

Professional services - sales
Psychology

Psychology - developmental
Psychology (introduction)
Quality work - desire to do
Related topics

Report writing
Scientist/Engineer skills - upgrading
Space exploration

Specifications - written

Special problems

Speed reading

Sociology

Technical degree (advanced)
Technology - recent developments
Total living concents - personal development
Written communication

XIII. Physics (Engineering Mechanics/Mathematics)

Applied differential equations
Computer-instrument interfacing
Dynamics

Kinematics

Lasers

Math

Math skills - improvement
Mechanics

Metric system

Physics

Physics or engineering (basic)
Solar design/solar energy
Statistics

Strength of materials
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XIV. Professional Development

Professional engincer exam (preparation)
Professional engincer exam refresher
Professional engincer exam review

XV. Vocational and Technical Courses

Architectural/drafting, design/blue print reading
Auto body work

Automotive repair

Blue print and flow sheet reading
Burner workshop

Business writing

Engine mechanics/small engine repair
Gencral science degree, technologist degree
Graphic arts = -

Heat, ventilation, air conditioning
Lithography

Math, reading, writing - basic courses
Machine shop

Machinist instruction

New automated machines - operation
Office skills - basic

Offset printing

Printing course - basic and refresher
Printing techniques and procedures
Reading § writing skills

Sheet metal drafting

Sheet metal work

Snowmobile repair

Technical areas - basic

Technical topics

Technical writing

Technology - A.A. degree

Tools (use)

Welding and codes

Woodworking



APPENDIX C-2

Continuing Education Subject Content Participated In
And Nceded As Viewed By Middle Management

(N = 192)
- Seminars, Organized
Credit Non-Credit Conferences, Self-Study TOTAL ALL
TOPIC CATEGORIES Courses Courses Workshops Courses COURSES
Technical: Taken/Want_ Taken/Want Taken/Want_ Taken/Want Taken/Want
Bioengineering 0 0 0 0 2 0 0 0 2 0
Chemistry 1 1 0 3 5 1 1 0 7 5
Chemical Engineering 3 5 2 7 15 13 0 1 20 26
Computexr Science 3 3 4 5 6 3 5 19 19
Electrical Engineering 1 5 3 3 5 1 1 9 14
Environmental Engineering 0 4 1 1 15 5 1 0 17 10
Industrial Engineering 4 4 9 8 25 15 0 2 38 29
Mechanical Engineering 1 10 3 11 13 7 1 4 18 32
Metallurgical Engineering O 5 1 3 5 0 2 6 17
Physics (Eng. Mech./Math) 3 14 1 s 11 o o 15 27
Pulp & Paper Technology 1 2 1 9 3 0 1 12 6
*Vocation § Technology ) 3 3 ) 10 2 2 19 20
Subtotal 2 55 20 52 122 8 9 18 182 205
Non-Technical:
Business Administration 11 20 15 8 46 29 8 3 80 60
Personal Development 7 2 10 4 16 3 4 36 18
Subtotal 1 22 s 12 62 37 17 ue I8
GRAND TOTAL 40 77 54 64 184 117 20 25 298 283
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Types of Organizations Offering Continuing Education, & Top Management
§ Employces (N=116) Past Participation § Future Needs

Organization Past Futurc

UW EXTENSION 10 19

UW SYSTEM (4-Year)
General 8 27
In Study Area

o

Superior
Stevens Point
River Falls

Stout

N e e s O
~N v e

Eau Claire
La Crosse
Green Bay 1 3
Oshkosh 25 34

Subtotal 36 . 57

OQutside Study Area

Platteville

Madison 11 1
Whitewater

Milwaukee 2 0

Parkside
Subtotal 13 1

UW CENTER SYSTEM (2-Year)
General - None -

In Study Area

Marinette

Sheboygan

4 2
1 0
Marathon : 0 2
Manitowoc 0 4

S 8

Subtotal

-1

Outside Study Area 1:—}
T

Baraboo/Sauk 1 1




Orpanization

VTAE SYSTEM (2-Ycar)
General

In Study Arca

Indianhead District
North Central District
District #1

Western District

Fox Valley District
Lakeshore District

Moraine Park District

Subtotal

Nutside Study Area

None
PRIVATE WISCQHSIN UNIVERSITIES
s<n_ Study Area

iawrence imiversity

Qutside Study Area
Marquette University
Mil. School of Engineering

Eadison Business College

Subtotal

NON-WISCONSIN UNIVERSITIES
Usiversity of Minnesota
University of Michigan
Ohio State University
Gustavus Adolphus
St. Thomas
VT of St. Paul, Minn.
Minnesota Drafting Inst.
University in S.E., USA
University in Mid-West, USA
University in N.E., USA

Subtotal

Appendix C-3
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Organization Past Future

PROFESSIONAL ASSOCTATIONS

American Institute of 2 0
Electrical Engineering

American Institute of 1 0
Industrial kngineering
American Socicty for Metals 1 0
Instrument Soclety of America 3 0
Amer. Inst. of Chemical Eng. 3 0
U.S. Brewers Association 1 0
Chemical Coatcrs Association 1 0
Amcrican Welding Society 2 0
Tech. Association of Pulp 4 0
§ Paper Industry
American Management Association 6 0
National Engine Parts 1 0
Manufacturing Association
Associated Builders and 1 0
Contractors
American Chemical Society 3 1
American Foundrymen's Society 4 0
Numerical Control Society 1 0
National Machine and Tool 2 0
Builder's Association
N.E. Wiscon. Industrial Assoc. 2 0
Society of Manufacturing Eng. 4 0
Society of Plastics Engineers 6 4
Flexographic Technical Assoc. 1 0
Fabricating Manufacturing Assoc. 1 0
Plastics Institute of America 1 0
National Petroleum Refiners 2 0
Association
Marinette-Menominee Manufacturing 1 0
Association
Twin City Purchasing Association 2 0
American Society of Mechanical 0
Engineers
Others Not Specified 14 4
Subtotal 70 12
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Past Future
OTHERS
Parent Company or Sample
Company 47 4
Manufacturing Private
Industry 77 10
Educational Private
Industry 12 2
Government gencies 8 0
Consulting Firsm 4 0
Trade Journals 5 0
Local Service Organizations 2 0
Chambers of Commerce 1 0
Most Qualified Agencies 3 26
Local High Schools 0 3
Subtotal 159 45
GRAND TOTAL 480 238




arresniz c. 4
Typas of Organised § Conrlnuing Education Activities
Hiddle HManagroen? Participated In (Past)
§ Would Like Offurved in the Futurs (Ne192}

Mumber Bespanding

Sreinsre Seninors
Cradit NuneCredit Confarences Organlasd Credit  NomeCredit  Conferences Organlaed
Courses Courres  _woekshopa Self-Study ToTAL Courves Courves warl shopy Sell-ftudy
Past/Future Pavt/future Post/Future  Past/Futurs  Pest/Future Poat/Future Past/Future  Past/futuce  Paat/Futurs
U EXTES ] [} ]
TEssion s 3 ! ! ! 3 NOH-ISCONSIN UNIVERSITIES
LN SYSTEM (4-Tear) Unty, of Hinnesots 2 (] . 4 [}
Ceneral [ 4 [} 1 1 3 0 2 1 18 Univ. af Hichigan 1 0
In Study Ares tniv. of Northem 1 [
Superiar ) [} 0 1 [} 1 lova
Stevens Polnt 3 H 1 3 1 H 14 VT of Rcd Wing 3 °
Niver Fails s & o 4 0 2 s on Minreaeta
. \ o . o 2 o lovs State Usly. 1 [
:‘w;l . 2 s o s ' ° s . Custavus Adolphus 1 0
L.“C sire ° o 0 ° 5t, Thomas []
» Lrosse Fochester Instituta
Green Moy [} 3 3 4 3 3 Of Technology 2 [}
Oshbosh 2 o 082 . o2 vty InS.E,USA 1 O
Subtotal 23 L1 2 13 L] ¥ 1 2 3 n U{lslx. in Mid-west 2 L]
Outslide Study Ares
. 1 1 [}
Platteviile o o o o gnty. In west, USA
Univ. o W3, USA 3.0
Madison [} 3 [ [} 16 3 2 ] - - -_
Vhitewster 0 ° 0 0 Subtotal ] [] 3 0 12 []
Hilweukes 3 ] 1 [} [ [} 10 [} PROFESSIONAL ASSOCIATIONS
Parkside o0 0 . - — — L I I Ceneral 3 [
* $ Socicty of Plastlcs
Subtotsl 3 3 7 [] n 3 32 Engineers 1 2 5 5
Un CENTER SYSTEM American Institute
Censral ° 3 ° 3 of Industrial Eng. 2 o
In St Ares Amcr. Production &
udy 1nventory Control ! 0
Marinstte [} 1 1 [} 1 2 1 Soclsty
[ 4 .
Fox Valley [} 1 [ 2 ) 1 Amer. Soc. of .
fond du lac 1 3 0 [ 1 9 Engineers 4 []
Shehovpan o 4 o 5 o __ Lo Instrument Soctety
- = . 2 of Americs 1 (]
Subtotal 1 * T 1 1 Aser. Instltute
Outside Study Ares "‘n':‘s::. " 2 o
Nations! ety o N
None - - - NONE - - - - - - Professlonel Eng. 1 [ ] 1 ]
YTAR STSTIN Cheeical Costers
Cenaral 1 ° 2 2 s 2 Assotiation 1 [
Technlesl Assoc. of
In Study Ares Pulp & Paper Indus. ’ s 1 1
Khinelander 2 [ 2 [} Aner, Foundrymen's .
¥ausau 1 [} 2 [} . 3 [} Soclety . 0
Stavens Point 3 | 3 1 Natlonal Assoc. of ' °
wisconsia Raplde 1 o 1 o 1 o n"“"l""l“‘;:'“";"
userlca tro
tau Claine 1 [ 0 1 0 1 2 2 Soclety . 1 °
Agplatos 3 LI s 3 Soc. of tunufac. Eng. 1o
Cleveland . | ° ) .1 0 Soc. of Yacuum Costers 1 o
Fond du tac 2 . Pt S 1Y — — A 2 Soc. of Plastlce
Suwtotal ¢ &« 12 o s 3 2 3 1w 10 ""“"":" . 30
nternatlone
Outside Study Ares « Powder Inst. 3 ']
Nome - - - MNE - - - - - © Printer Industries
PRIVATE MISCONSIN INSTITUTIONS of "':'" too
Amer. negesent
In Study ares . . . Assocletion 1 0 EI
Lsheland Collegs O 1 L] 1 Flesographic Tech. .
Outslde Study Ares : Assoclation - 3 ®
Marguetts Unly, 2 L] 4 [] ] [] Natlonal Refinery
a1, School of : Assoclarion — e 8
Amglneerlng 1 & 2 o AL Subtotal o 0 12 o 10 s 1
Subtetal 2 1 1 [ ¢ .0 ] 1 : oTHERS .
¢ Perent Co./Co. '
1taelt -, 1 3 23 [ ] 1 ]
‘Manuf, Privete Indus. ° 1 0 s 2 0
Any Crganlastlon
Qualifled [} 1 o 3 [} ?
Consulting Pirme ! 3 L]
Covernsent Agency ? b 4 1 [ ]
Education, Private .
Industry ? 3 2 [}
. N Chasbers of Commerce L § 1 () 3 3
asbers of Commerce ' o — LIRSS S 5
Subtotal ] 1 1 ? n " ’ 3
. GAAND TOTAL a e a1 B I M 1 n

ERIC

Aruitoxt provided by Eic:

Numher Responding

TOTAL
Past/Future
(] []
1 0
) []
3 []
1 [}
1 [}
1 [}
2 [}
1 [}
2 o
1 [}
i N N
23 [}
3 []
6 7
2 [}
) 0
4 [}
1 o0
2 [}
2 [}
1 [}
10 6
4 [}
1 [}
1 [}
1 [}
1 []
3 0
3 ]
1 0
3 [}
3 0
ER
5 13
28 3
32 [
0 1
3 ‘o
] 1
v 1
Y s
—
n k4
m om
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APPENDIX D-1

Continuing Education Tuition Reimbursement Expenditures
for 1976, 1977, 1978

## of Companics

Dollars Spent 1976 1977 1978
None 5 4 4
100 1 2 3
200 1 1 1
300 2 1
400 1 1
500 1 2 1
600 1
700 {
800 1
900 1
1,000 2 1 1
1,100 1
1,300 1
1,400 1
1,500 1
1,700 1
2,000 1 1 2
2,300 -1
2,600 1 '
4,000 1 1 1
5,500 1
6,000 : 1
6,600 1
9,100 1 '
12,000 1 ’ 1
15,000 1
20,000 1
61,300 1
Total Companies 20 21 . 52
Responding ‘
Median $ Spent $400 £500 $800
Mean $ Spent $1,580 $2,138 $5,268
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APPENDIX D-2

other Than Tultion Continuing Rducation
Expenditures 1976, 1977, 1978
\ I_of Companles
Dollars Spent 1976 1977 1978
3 4

None
100
200
300
400
500 2 1 1
600 1
700 1
800

1,000 1 1

1,200 1

1,600 1

1,800 1

1,900 1

2,000 | 3 3 3

|
1

N = Ul
N =

1
2
1

b

2,100

2,200

2,400 o 2
2,600 1
3,600 1

5,500 1
24,000 1

30,000 1

40,000 : 1

Total Compgnles 19 ~ 19 19
Responding

Median $§ Spent $500 $850 $650
Mean $ Spent $2,084 $2,663 $3,242




APPENDTX D=3

Total listimntod Continuing Fdueation
fxponditures for 1979, 1080, 198l

Il of Companies

Dollars Allocated 1979 1980 1981
Nope 2 2 2
200 1 1
300 !
400 1
500 1
600 1
800 1 1
900 | 1
1,000 1 2 2
1,100 1
1,500 1
2,000 1 1 1
2,500 2 1
2,800 : . 1
3,000 2
3,700 1
4,000 1
4,500 1
5,000 1 1
6,000 2 1 1
6,500 1
7,500 . 1
8,000 1
8,500 1
15,000 1 1 1
20,000 1 1 1
70,000 1
76,000 1
82,000 . 1
Toral Compenses 1 1
Median $ Allocated $2,165 $2,250 $2,333
Mean $ Allocated $7,526 $8,518 $9,206
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