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SUMMARY

The work force at the US Army Engineer Waterways Experiment Station
(WES) includes nearly 700 professionals in 28 types of scientific and 12 types
of engineering positions, Collectively the professionals have been educated
in an even greater number of disciplines and specializations which provide WES
with a strong technical base. Station-wide, nearly 20 percent have a doctor-
ate, a third have a master's degree, and nearly half have a bachelor's degree.
WES' management 1is cognizant of the importance of graduate-level education
opportunities in hiring, retaining, motivating, and upgrading employees.

Since the mid 1960's, both a long-term training program and the
Vicksburg Graduate Center with courses from Mississippi State University have

been available and on the average have attracted about 160 employees (in-

Y vy v w Ty

stances of training) per year. To date (spring
(instances of training) have benefited from the
nearly 60 who have completed a master's degree.
have participated in long-term training, nearly
subsequently completed an advanced degree; thus
requirements for a doctorate. These statistics

ing interest by WES employees in graduate-level

1986), about 3,410 students
Graduate Center including

Of the 143 individuals who
40 percent are known to have
far about 1 in 5 completes the
evidence a strong and continu-

education.

This report presents information on the experience of WES professionals
in the two modes of graduate training available to them and assesses their

preferences for how those modes could be improved. At the time that this

study was undertaken, plans were under way to expand the existing Graduate
Center to offer more programs and to involve two additional universities. The
information provided in this report will be useful in implementing the

| Center's expansion to best serve employee interests and needs.

Major Findings

Based on analysis of the data and opinions collected for this study, the g

key findings relevant to the Center's development are:

G

e Job satisfaction is fairly high; nearly half are satisfied at least
most of the time. The one factor that most strongly explains job
satisfaction is the perception that the current job is preparation
for future ones with greater responsibility.
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Expectations for remaining at WES are high. Ninety-one percent have
some expectation for where they will be in the work force 5 years
from now. Of these, 81 percent expect to remain at WES and 52 per-
cent expect to still be occupying their current position. Those who
have had some experience with the Graduate Center are more likely to
expect to remain at WES,

Overall, employees believe that technical competence is the most
important qualification for achieving career objectives.

The primary motivational factor in employee interest in seeking
graduate-level training is professional development; this is more
important than earning a degree.

WES engineers and scientists feel confident about their technical
capabilities. However, even though 94 percent agree that they have
the necessary technical skills to perform their job, 84 percent be-
lieve they could perform their job better if they obtained training
in certain areas.

Overall, half of those responding to an anonymous survey say that
they plan to earn a graduate degree, including about a quarter whc
plan to earn a doctorate. About a third will probably take courses
and about a fifth have no plans for any graduate education. Of re-
spondees with a doctorate, two thirds would like to earn another
graduate degree.

Certain factors seem to predispose an interest in graduate education.
Employees below GS-13, less than 45 years of age, and who have worked
at WES less than 15 years are most likely to be interested. Further,
those who have taken courses through the Center or have gone on long-
term training are more interested; this suggests individual commit-
ment and dedication to continuing graduate study.

If actually given the opportunity to go anywhere to school, 20 per-
cent would go either to Mississippi State University or Texas A&M
University. About two thirds would study an engineering discipline
and a third would go for study in the sciences; interest in physical
sciences would outweigh biological sciences by seven to one.

There is a substantial interest in both computer science and
business/management.

The Graduate Center has had a definite positive impact on self-
perception of various job performance capabilities; the strongest
impact has been on improving technical capabilities.

For long-term trainees, the strongest factor in choice of school is
the school's academic reputation for the academic area of interest.

There is a clear relationship between the Center and long-term train-
ing. Nearly two thirds of those participating in long-term training
have taken courses at the Center and close to 20 percent earned their
master's degree through the Center. Further, not only are Center
graduates more motivated to seek a doctorate, but they are also more
likely to complete the requirements and in a shorter time.

More than three fourths of survey respondees said they would enroll
in courses in the expanded Center; only about | percent indicated
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that they definitely would not take courses. Those who are most sure
| they will take courses are those with a bachelor's degree, those at
nonsupervigory levels, and those who have taken some course work at
the Center. The proportion of scientists who said they would take
courses 1s slightly greater than the engineers; this may be more
indicative of their expectations of the Center's expansion than their
intentions.

e If for no other reason, nearly a third of those who would take
courses at the Center would do so because the course was interesting;
virtually all would take courses in order to improve job performance;
and about two thirds would do so to improve their potential for other
positions.

e The expanded Center would attract enrollment. In fact, two thirds of
those who have never taken courses at the Center say they expect to
enroll in the expanded Center.

e Academic areas planned for the expanded Center would nominally be
responsive to the academic interests of 77 percent of WES profes-
sionals (assuming that survey responses are representative).

Recommendations

At the earliest stage of planning for an expanded Center it was realized
that more attention needed to be given to course offerings, particularly to
sequencing or scheduling courses so that, over time, a coherent degree program

is given. This need is strongly confirmed by this study; 1f this were the

only change made to the existing Center, it would be a considerable im-

| provement. With the expansion of the Center it is a necessity. The estab-
lishment of an Administrator to oversee the coordination of student interest
with program offerings is a significant step. Other major specific recommen-

| dations are listed below. Many of these are already being addressed as the

| Center's expansion progresses.

r o Offer more courses in mathematics and statistics. The possible need
for named degree programs in these areas should be assessed after the
expanded Center has been in operation for 2 or 3 years.

| e Offer more courses in the biological/ecological sciences. At this
time, interest in these areas is both too diverse and too specific to
of fer named degree programs (e.g. fisheries biology). Instead, for
these areas, the Center should: (a) focus on courses having broad
appeal to specializations in these areas; (b) periodically survey for
interest in the specfalized topics in these areas, and (c¢) try to
offer a biological/ecological course every other semester.

e Periodically offer a course in business or management.




e Clarify university and degree program requirements and procedures.
The planned-for Graduate Center catalog or brochure should accomplish
this.

., % ?“

e For degree students, assign an on-station advisor.

e Require supervisors to give more attention to their employees' Indi-
vidual Development Plans.

e Encourage a more positive environment for degree students to work on
research projects for completion of a thesis or dissertation. As is,
an individual's supervisor's attitude is a key factor in likelihood
of degree completion.

L PSS lL]
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e Arrange for video-taping classes in order to alleviate TDY conflicts.
Interruption from TDY is the major reason for failure to complete
courses.
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e Establish a better means of communication for needs, surveys, and
notifications.

e Establish a student advisory committee by identifying a student
point-of-contact in each major area of course interest. This
committee would serve to keep track of evolving student interest
within areas.
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e Coordinate with Hinds Junior College to ensure that prerequisite
undergraduate courses are available as needed.

e Provide for a formal means of recognizing the efforts of on-station
student advisors.

o Review the selection and notification process for long-term trainees.

e Guard against placing too much emphasis on degree programs. By
necessity, planning and implementing these programs will require con-
siderable effort and attention, but keep in mind that the over-
whelmingly strong motivation for taking courses is professional
development.
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GRADUATE EDUCATION: EXPERIENCES AND PREFERENCES
OF WES ENGINEERS AND SCIENTISTS

PART I: INTRODUCTION

Objectives

1. The primary purpose of this study is to make recommendations regard-
ing graduate-level education for engineers and scientists (E&S) at the US Army
Engineer Waterways Experiment Station (WES). The study was prompted by the
WES Executive Office's interest in expanding the educational opportunities
available to E&S. WES' leadership recognizes graduate-level training as an
important factor in hiring, retaining, motivating, and upgrading employees.
Unfortunately, unlike its sister laboratories in the Corps, WES is not within
reasonable commuting range of any institution offering graduate programs in
engineering or the sciences. Since 1965, this deficiency has been offset by
the arrangement with the College of Engineering at Mississippi State Univer-
sity (MSU) whereby programs in civil engineering and engineering mechanics
have been extended on location to WES through the Vicksburg Graduate Insti-
tute. In addition, since 1963, long-term training programs have been avail-
able to WES employees. The purposes of this study are:

a. Assess the use of the Vicksburg Graduate Institute including any
observations that WES students may have.

b. Examine participation in long-term training and how WES partici-
pants regard that experience.

c. Obtain the views of WES E&S on how they feel about expanding
graduate-level training available through the Vicksburg Graduate
Center and how they feel about their professional development.

d. Develop recommendations for carrying out the expansion of
graduate education opportunities at WES.

At the same time that this study was being conducted, the author was working
to coordinate the expansion of the Vicksburg Graduate Center into the WES
Graduate Institute through the addition of Texas A&M University and Louisiana

State University.
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Sources of Data and Information

[y §

I

2. The major source of information for E&S opinions and perceptions was 4
a survey conducted in April 1986 as part of this study. The survey was con-

ducted through a questionnaire sent directly to every engineer and scientist

A5 % v

in a laboratory,* the Instrumentation Services Division (ISD), and the Automa-
tion Technology Center (ATC).** Of 652 questionnaires, 285 were returned, for

a response rate of 44 percent. Response to the survey was voluntary and anon-

=
ymous. The survey consisted of three parts: the first to be completed by any ;{
recipient who had ever enrolled in a course taught through the Vicksburg Grad- l;
uate Institute; the second to be completed by any recipient who had partici- e
pated in a long-term training program; and the third to be completed by every )

-._
reciplent. The frequency of responses to the survey along with responses to :
the open-ended questions are tabulated in Appendix A. It may be argued that :
the survey results are biased because persons who have a real interest in "
graduate education are more likely to submit a return than those who have 1lit- 5
tle or no such interest or those who have some concern about the relationship ?
between their job and their training. A comparison of survey respondees to :;
the WES population of E&S in terms of proportionate numbers of E&S suggests -
that the responses are biased towards engineers, particularly civil engineers A
(Table 1). Undoubtedly a bias exists; nevertheless, the survey results pro- ;:
vide considerable useful information that could not have been obtained any :;

L
other way. e,

3. Other data sources included the following from the Training Office: -

a. A listing of personnel who have completed a master's degree >
through the Vicksburg Graduate Center, 1965 to 1983. N

b. A listing of courses and instructors at the Vicksburg Graduate e
Center, by semester, from fall 1972 to present.

c. A listing of WES employees who have participated in a long-term oA
training program and the institution each attended, 1963 to :.
present. )

4, Other data sources were: o

i

Yy

"

¥

* The Office of Personnel furnished the list of names of E&S in these ele- "y
ments. The list included eight persons listed as experts or consultants. ::
** During the study, ATC and several other support elements were organized to °
form a sixth laboratory, the Information Technology Laboratory (ITL). .
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a. The Office of Personnel listing of E&S personnel in the labora-
tories (including ITL) which included educational level and
position title.

b. The tabulation of information compiled by the Office of Techni-
cal Programs and Plans in 1985 for the Executive Office on the
educational (academic degree) history of E&S.
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PART II: STATISTICAL PROFILE OF WES ENGINEERS AND SCIENTISTS

Historical Changes and Trends

5. The number of civilians employed at WES nearly doubled in the last
25 years: from about 900 in 1962 to a record high of 1,775 in 1985 (lLabora-
tory of the Year Report, 1985). During the same period, the professional
staff of engineers and scientists grew even faster. The 1985 total of 684
civilian professionals (Laboratory of the Year Report, 1985) is more than
triple the 1962 estimate of 225 (Summary of Capabilities, 1962). Engineers
and scientists now account for nearly 40 percent of the total staff, which is
a dramatic increase from the 25 percent in the 1960's.

6. The 684 technical civilian professionals include 418 engineers and
266 scientists. Engineers have always outnumbered scientists, but since 1976
at least, the difference may be slightly decreasing. 1In 1976, 64 percent of
professionals were engineers. This margin dropped to 61 percent in 1981, and
60 percent in 1983. Currently (Laboratorv of the Year Report, 1985), it
appears to be about 62 percent.

7. Over the vears, the educational level of the professional staff has
steadily increased (Table 2). Doctorates were fairly rare in 1969, possessed
by about 2 percent of the total civilian staff and 8.5 percent of the profes-
sional staff. Today, | in 14 (7 percent) civilian employees holds a doctorate
while 1 in 5 (19 percent) of the professionals do. With the increase in
master's degrees and doctorates, the proportion of professionals with a
bachelor's degree has actually decreased from about 75 percent in 1969 to less
than 50 percent today.

8. With the recent expansion and diversification of WES, notably
through the establishment of the Environmental Effects Laboratory in 1973 and
the relocation of the Coastal Engineering Research Center in 1983, the numbers
of professionals not only increased but their distribution among disciplines
also changed. For example, from 1976 through 1978, new hires among scientists
outnumbered new hires among engineers by 1.4 to | (92 hires as compared with
66). Most of these newly hired scientists represented the biological sci-
ences, including: 18 biologists, 4 limnologists, 3 zoologists, 3 fisherv
biologists, 3 microbiologists, and 10 in various other bioclogical specializa-

tions. About two thirds of the engineers hired during those vears were civil
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engineers (46 out of 66). Between 1982 and 1985, the disciplines that saw the

greatest increase at WES were:

Percent Change Actual No. Actual No.
Discipline 1982 to 1985 1982 1985
Oceanographers + 171 7 19
Computer scientists + 140 5 12
Civil engineers + 59 161 257
Hydraulic engineers + 47 79 116
Biologists + 22 50 61

New disciplines not represented prior to 1985 include operations researchers,
agronomists, entomologists, and landscape architects. These changes are

indicative of recent developments at WES.

Current Distribution of E&S in the Technical Elements

9. With few exceptions, E&S work in one of these technical elements:

a laboratory (including ITL), Instrumentation Services Division, or Engineer-
ing and Construction Services Division. Current figures* show that 662 of the
total 684 work in one of these elements (Table 3). The greatest concentration
of engineers is in the Geotechnical Laboratory (107) while the greatest con-
centration of scientists is in the Environmental Laboratory (126). In terms
of E&S composition, these two laboratories are mirror images of each other:
the ratio of engineers to scientists in GL is 3:1 while in EL it is 1:3.

10. By job title, there are 12 types of engineers and 28 types of sci-
entists (Table 4). Because there are so few of some types, the actual dis-
tribution is rather meaningless if displayed across each element at the Sta-
tion. However, consideration of the two largest representations within each
element is helpful in giving a comparative approximation of the disciplines
characterizing each element (Table 5). In examining the distribution of tyvnes

of engineers and scientists, some interesting observations can be made:

* The actual number of employees constantly changes. Figures given as cur-
rent, for the technical elements, in this report refer to the best estimate
of what was actual in the spring of 1986 according to a listing of WES pro-
fessionals provided by the Office of Personnel.
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e Among scientists: :
- Of the 28 types, 18 are found only in the Environmental :?
Laboratory.
- Forty-seven percent of the scientists are in the Environmental \
Laboratory. A
- Of the 28 types, 16 are represented by fewer than five fq
individuals. Y
~ Seventy-three percent are in some area of the physical sci- >
ences; 27 percent (total of 71) are in the biological sciences. ¥
- None of the disciplines 1s dominant; the five most prevalent ;u'
ones barely constitute a majority: ,:
o
Biologists (13 percent)
Physicists (12 percent) e,
Geologists (10 percent) kﬁ
Physical scientists ( 9 percent) -:
[
Mathematicians ( 8 percent) Q
52 percent s
e Among engineers: ;
- The majority of engineers are civil engineers (50 percent). ;\
- Collectively, the civil and hydraulic engineers make up
79 percent of engineers at WES. R
- Five of the twelve types are represented by fewer than five s
individuals (electrical, chemical, bioengineering, geological, 4
and materials research engineers). 'h
t
- The only type of engineers found in each laboratory is civil. T
- Although the Environmental Laboratory has fewer engineers than :\
any other laboratory (10 percent of the Station's total), it J:
has 14 percent of the civil engineers--this is seven times as :
many as in either the Hydraulics Laboratory or the Coastal ?”
Engineering Research Center. e
~ The Environmental Laboratory has more different types of ry
engineers (8 out of 12) than any other element. *:
P\
2

Current Educational Level of E&S

11. Station-wide, nearly 20 percent of the E&S have a doctorate, a
third have a master's degree, and nearly half have a bachelor's degree
(Table 6). Although engineers outnumber scientists, more scientists than
engineers have a doctorate (78 to 49 by count). Thirty percent of the sci-

entists have a doctorate as compared with 12 percent of the engineers. The

11
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proportion with master's degrees is about the same: 33 percent of the engi-
neers and 31 percent of the scientists. For more than half of the engineers
(55 percent), a bachelor's is their highest degree as compared with about a
third (36 percent) of the scientists.

12. Consideration of the educational levels of E&S within the labora-
tories presents some comparisons (Table 7). The laboratory with the highest
proportion of doctorates is Environmental (32 percent), followed by the
Coastal Engineering Research Center (26 percent). The high educational level
within Environmental is underscored by the fact that it has slightly more

doctorates than bachelor's degrees. In contrast, in Structures and Hydraulics
g

about 10 percent of the E&S hold a Bh.D. Structures has the highest propor-
tion of E&S with a bachelor's degree: 63 percent.

13. Table 8 compares the educational levels of the prevalent disci-
plines. Overall, there is no real difference between the civil and hydraulic
engineers with the exception that a greater proportion of the civil engineers
have earned just the bachelor's degree. Among the predominant types of sci-
entists, the biologists and physical scientists have the most education:
about a fourth have a doctorate, while just over a third have a bachelor's
degree. By comparison, about half of the physicists and geologists have

achieved a bachelor's degree as have 64 percent of the mathematicians.

Age and Length of Time with WES

14, For each of the (then) five laboratories, the Office of Technical
Programs and Plans (OTP&P) survey collected information on the age and years
of employment at WES for each engineer and scientist (survey total = 588)
(Table 9). By laboratory, the mean age range is only 4.1 years with Geotech-
nical having the oldest (40.8) and Hydraulics the youngest (36.9). The range

of average number of years at WES is 7.2 years: from 13.7 years in Geotechni-

cal to 6.5 in Coastal Engineering. (The relocation of CERC to WES in 1983 is
a factor in that figure.)

15. For comparison, the voluntary survey conducted for this study
determined an overall average age of 36.5 and an average service time at WES
of 10.5 years. These results were obtained from 285 responses from each

laboratory and ISD.
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Years Since Respondents Last Took a Graduate-Level Course :

ad

X

16. Based on 285 responses to the survey, nine have never taken a ,
graduate-level course and 28 were enrolled at the time of the survey. Over- D
¥

all, an average of 7.5 years has elapsed since completion of a graduate-level s'::f
course. Groups whose elapsed time is longer than average are sclentists and 1':1:)
top- and mid-level management: V
Average Number of Years s

Group Since Completed a Course -y

i

Engineers 6.8 "7

Scientists 9.4 -

Top-level management 15.2 :

Mid management 12.2 -z

First-line supervisor 6.6 ;-.

All responses 7.5

@
Twenty-eight percent have not taken a course since completing their degree, '

v
including 68 percent of those with a doctorate, 28 percent of those with a o
master's degree, and 16 percent of those with a bachelor's degree. £
::'»

\.._\

o

L)

e
2

R

s':'

-

e
A

%

\

\.
S

N

-

N

~

o
o
p)
Do

~
=3
\::

13 ~

“~

)

\u-%

EA_A‘M -‘ f d' 0’ g ’ f "ri: : ." o "l'._".h.':Lf ':L". 1‘..- -



L atind

Wy s oTe TN

VP alela A &

haindad b ARE At b A AR R e A el gl R A At At gl aih M\l afh gip gid ally aRe aif ot ol ath atd oV o4 Lie QU SiQ ot ath o 'R BTA 4 mA 2 b8 0.8 4

PART III: PERCEPTION OF JOB PERFORMANCE AND CAREER

Job Satisfaction

17. The survey asked a number of questions to probe attitudes on job
satisfaction and plans for career development. Survey results indicated that
overall job satisfaction is fairly high: 41 percent are satisfied most of the
time while 6 percent are satisfied all of the time. Only 1 percent are seldom
satisfied and the number who are never satisfied 1s negligible. Satisfaction
does not appear to be related to age, time in grade, time at WES, or educa-
tional level; in each differentiation, between 47 and 52 percent are satisfied
with their job most of the time. There is a tendency for job satisfaction to
vary with grade level. Overall, satisfaction is slightly depressed at grades
12 and 13 as compared with both higher and lower grades:

Percent Satisfied

Grade at Least Most Number of
Level of the Time Responses
SES 100 6
15 60 15
14 48 21
13 46 72
12 42 81
11 49 49
9 56 18
7 31 13
5 100 3
278

Job satisfaction appears to be more clearly associated with the upper super-
visory levels. Nearly three fourths of the mid-~ and top-level supervisors are
satisfied at least most of the time. Satisfaction does drop among first-line

supervisors, but even so, 96 percent are satisfied about half the time:

Percent Satisfied Percent Satisfied
at Least Most of at Least Half Number of
Supervisory/Mgmt, the Time the Time Responses
Top level 75 92 12
Mid level 71 96 24
First Line 44 96 66
Nonsupervisory 43 92 179
281
14
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The one factor in the survey that most strongly explains job satisfaction is
the perception that the current job is preparation for future jobs with

greater responsibilities:

Percent
Current Job Percent Satisfied Percent
is Preparation Satisfied at Least Occasionally

for Greater All the Most of or Seldom Number of
Responsibilities Time the Time Satisfied Responses
Definitely not 0 10 30 10
Probably not 3 19 13 31
Undecided 3 20 7 29
Probably yes 2 43 5 125
Definitely yes 14 77 4 _88

283

As shown, nearly a third believe that their job is definitely preparing them

for more responsible positions.

Job Performance and Expertise

18. When asked about the most important factor in the performance of
their job, an overwhelming 64 percent selected technical knowledge; research
and development management skills came in at a distant second at 16 percent.
The emphasis on technical expertise is borne out by the fact that, overall,
respondees believe that technical competence is the most important qualifica-
tion for achieving career objectives. Right behind in importance to career

are work experience in second place and academic background in third place. .

YA

.,

S

Assessment of Competence and General Need for Skills

e
19. A full 15 percent of the respondees describe themselves as having ‘:r

3

"very complete mastery" of their specialty area and 20 percent say they are >
‘-

"very often'" asked to provide assistance in their technical or professional

area to persons or projects outside of the Corps. Further, 94 percent agree
that they have the necessary technical skills to perform their job,

20. Overall then, it {s clear that WES engineers and scientists feel
confident about their technical capabilities. Nevertheless, they are not com-

placent: 84 percent believe they could perform their current iob better if

15
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they took training in certain areas, including 35 percent of all respondees

T ——

who "strongly agree" that this is true. Additionally, 1l percent described
their competency as "knowledgeable" and 6 percent as '"still learning." Some
knowledge of the characteristics of these groups would have application to the
4 design of an effective program of graduate opportunities in support of the
continued technical strength, growth, and prestige of WES,

21. First, there are those who "strongly agree" that, given training,

| they could perform their jobs better. Better than a third of the respondees

are in this group. On the average, this respondee is 34 years old, a GS 11

or 12 (actual mean of 11.7), has worked 35 months at hils current level, has
been with WES for 6.6 years, and has been with the Corps for 8.0 years. Over-
all, respondees in this group are younger and at a lower grade than other
groups (Table 10). Additionally, they tend to spend a greater percent of
their time in actual research activities than do the other groups. Not sur-
prisingly, most of those (about half) in this group have only a bachelor's
degree; however, more than a third have a master's degree and 15 percent have

a doctorate. Sixty-seven percent of this group have nonsupervisory positions;

about a third of the mid-level and first-line mangers and 8 percent of the
top-level management).

22, Second, there are those who describe their competency as "knowl-
edgeable" or '"still learning.”" Although this group is small (less than a
fifth of all responses), it is an important target for graduate-level educa-
tion. Persons in this group are at the entry level in their career. Overall,
they are younger (mean = 29) and working at a lower grade level (about GS 9+)
than the group just described (Table 11). Further, they spend an even greater
portion of their time in research tasks (65 to 86 percent). Collectively, the

" have a

majority (70 percent) of those "still learning' and "knowledgeable
bachelor's degree; this includes 27 percent of all respondees with a bach-
elor's degree. Similarly, 80 percent hold nonsupervisory positions and repre-

sent 10 percent of all nonsupervisory respondees.

Career Objectives

23. The survey asked recipients what thev believed to be the most

important qualifications for attaining their own career objectives. For all

responses, the results are as follows:

¥
4
this accounts for 38 percent of all nonsupervisory respondees (compared with
v
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lst: Technical Competence
2nd: Work Experience

3rd: Academic Background
4th: Managerial Competence

5th: Professional Development Activities

Since technical competence is directly related to work experience as well as
academic background, its attributed importance is particularly great. It is
interesting to note how the rankings compare when responses are sorted by
supervisory level, self-assessment of competence, and level of education
(Table 12). Basically, those with no more than an bachelor's degree, or in a
nonsupervisory position, or in the lower competency levels give more impor-
tance to work experience and academics. Those at the upper levels of manage-
ment, or with a doctorate, or having confidence in their competence attribute
more importance to managerial competence. Regardless of how groups are dis-
criminated, however, technical competence and work experience are viewed as

key factors in career development.

Expectations for Five Years From Now

24. Where do WES engineers and scientists see themselves in five years?
The answer to this can be taken as some indication of long-term caree~ expec-
tations and how job experience aligns with those expectations. It is not
necessarily a clear indication of job satisfaction or morale. It is something
to be aware of in planning.

25. Discounting those who expect to be retired (2 percent) and those
that could not answer the question (7 percent), 91 percent cf the respondees
have some expectation for where they will be in the work force five years from
now. Of these, 85 percent expect to stay with the Corps and 81 percent will
still be at WES. Slightly more than half (52 percent) of those expecting to
remain at WES see themselves still occupying their current position.

26. The breakdown of those who expect to leave WES for other positions

(19 percent of those who will remain in the work force) is as follows:
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Expected Employer Percentage

Private industry 27
Consulting firm 13
Other Federal agency 29
Other Corps office 18
Miscellaneous _13

100 (n = 48 of 285 responses)

27. Although expectations of staying with WES are high regardless of
age, grade level, educational or supervisory level, etc., some tendencies are
apparent when the responses within groups are examined (Table 13). These ten-
dencies are expectable. For example, the groups with the strongest tendency
to stay with WES are those in top~ or mid-level management, those with a doc-
torate, and those who think they have complete mastery within their specialty
area. Even those few (n = 8) that believe they lack the skills to perform
their jobs are highly likely to stay with WES; however, in general, they ex-
pect to be in another position. Those most likely to leave are those who are
satisfied with their job only half the time or less: 34 percent of this group
expects to have a job elsewhere in five years. Comparatively, in terms of ed-
ucational level and plans for graduate education, the expectation for remain-
ing at WES 1is shown below. These figures suggest that education could aid in
employee retention and that those planning to earn a master's degree are a

major target group.

Percent of Work Force

Current Educational Level Expecting to Still Be at

and Educational Plans WES Five Years From Now*
Have BS 79
Have MS 80
Have Ph.D. 86
Plan to take graduate courses 80
Plan to earn MS 77
Plan to earn Ph.D. 85
Have no plauns 82

* Retirees and those who do not know where they expect to be
in five years are excluded.
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28. Within any given group (for example, groups by grade level, super-
visory level, years at WES) the ones most likely to leave WES are those who
are in someway more junior (younger, lower grade level, etc.). This is to be
expected, but what is interesting 1s that this tendency for change among the
more junior staff also differentiates two groups among those who expect to
remain with WES: those who expect to be in the same position are generally

older than those who expect to be in a different position (Table 14).
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PART IV: USE OF THE GRADUATE CENTER

Background Information

29. The College of Engineering at Mississippi State University (MSU)
has been offering graduate courses and master's degree programs in engineering
since the fall semester of 1965 through the Vicksburg Graduate Center at WES.
By arrangement, WES provides facilities, basic logistical support, and some
professors and advisors, while MSU provides professors, advisors, and institu-
tional administration. The degree programs that have been available are Engi-
neering Mechanics and Civil Engineering with specializations in hydraulics,
structures, and soil mechanics. Although records are incomplete, it 1is esti-
mated that an average of about 160 students have been enrolled in courses each
year. Based on this estimate, about 3,410 students have benefited from the
program. Better than 95 percent have been WES employees with the remainder
coming from the Vicksburg District and local private industry. Again, because
records are incumplete, the precise number who have earned a Master of Science
degree through the Vicksburg Graduate Center is unknown. However, the number
of graduates 1s estimated to be between 55 and 60 for the period from fall
1965 through spring 1986, an average of about three per year.

30. A listing of courses known to have been taught at the Center, along
with the frequency and the instructors is given in Appendix B. Although the
program is conducted by the MSU College of Engineering, a few courses in the
biological sciences have been possible. As is apparent, WES has contributed
well to the faculty; however, for degree earners at least nine semester hours

must have been taught by MSU faculty.

General Information on Those Responding to the Survey

31. Of the 285 who responded to this study's survey, 197 (69 percent)
have completed at least one course through the Graduate Center. Of these, 32
have earned a master's degree through the Center: this is slightly more than
50 percent of all those estimated to have completed their degree this way. On
the average, they have completed five courses. Although the number of courses
ranges from 1 to 28, most (90 percent) have taken 10 or less.

32. The historical perspective of the responses is good: 18 percent
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first enrolled in the 1960's, including 4 individuals who enrolled in 1965,
the first year of the Center. However, 27 percent first enrolled within the
last three years (since 1983). While 20 percent have not taken a course since
1977, at least 45 percent completed a course within the last four semesters
(1985 and spring 1986).

33. Only 4 percent were not employed at WES at the time they took their

first course; nearly all of these were employed by another Corps office.

Areas of Specialization

34, The most frequent area of specialization was hydraulics (34 per-
cent), followed by soil mechanics (29 percent), and structures (12 percent).
Fully one fourth concentrated on courses in mathematics and statistics. In

terms of area of specialization, the average number of courses taken is:

Mean
Area No. Courses No. Responses
Hydraulics 4.5 64
Structures 5.6 23
Soil mechanics 5.9 57
Other 3.8 50

Problems in Course Completion

35. Among survey respondees who have enrolled in courses at the Center,
about one third have had to withdraw from a course. Of these, the reason most

often given (48 percent) 1is interference from TDY assignments:

Reason for Inability Percent Frequency
to Complete Course (n = 61)
Travel intervened 48
Not as anticipated, not useful 21
Instructor poorly prepared 13
Personal reasons 7
Instructor's style 3
Poor health 2
Subject matter too difficult 2
Other 4
100

, ,

".":"&'\" L X

[4

R T A,

.
ey

L N e

P A

AP

=8’ .,..‘--‘- oy Ve

F

»

A A

s




T e e s e L R R R A A R S N N L o N N T T O T o T P v =y~ ™ =)

Degree Completion

36. Although it has been nearly 20 years since the first person com-

pleted the MSU Master of Science program through the Center, a high propor-

tion, slightly more than half (32), of all those known to have earned their

master's degree this way responded to the survey. Among the survey re-

spondees, 16 percent of those who have ever enrolled in a course at the Center
have also completed their master's degree there.*

37. According to the survey responses, the average time elapsed for
degree completion was 62 months, the mode was 60 months, and the range was
21 months to 12 years. Of the 32 who completed the degree, 14 were unable to
complete at least one of the courses in which they enrolled.

38. In terms of area of specialization, the 32 degree earners are

distributed as follows:

Civil Engineering, Hydraulics 6

Civil Engineering, Structural 2

Civil Engineering, Soil Mechanics 18 (56%)

Engineering Mechanics 2

Other 4
Total 32

The four "other" included two who stated that their course work emphasized
statistics, one who stated geology, and one who simply stated civil

engineering.

Current Supervisory Status and Grade Level of Center Graduates

39. Most of the 32 respondees who obtained their master's degree
through the Center (including 1l who later earned a doctorate) now occupy non-
supervisory positions (68 percent) and typically are working at the GS 13

level (44 percent). None of the graduates is in top-level management or above

* It 1s interesting to note that of the 32 respondees who earned their
master's degree through the Center, 15 later participated in the long-term
training program including 7 who went on to earn a doctorate. All of the

! Center graduates who subsequently earned a doctorate did so through the
long-term training program. Experience with this program is covered in
Part V of this report.
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the GS 14 level. The next two tabulations display the survey results for all ﬁ:
LY
supervisory levels and grade levels and compare the Center graduates with
those who have taken courses at the Center and those who have never enrolled
in the Center. Although these tables do not consider how much time has
elapsed since the degree was earned, some observations can be made. No
causal-effect relationships are drawn or intended.
40. In terms of supervisory status of those with at least a master's
degree, Center graduates are more likely to be in a nonsupervisory position
than the other two groups and are slightly more likely to be in a mid-level
management position.
Never .
Earned MS Completed Enrolled e
Through Center in Center All ;}
Current Center Courses Courses Responses he%
Supervisory Level (n = 31) (n = 66) (n = 58) (n = 281) rt
Top-level management 0 27 147 47 !
Mid-level management 107 97 5% 97 e
First-line supervisor 227 257 267 237 N
Nonsupervisory 687 647 557 647 cj
1007 1007 1007 1007 o
=
41. For each of the three groups, as well as for overall, respondees {:
are most often at the GS 12 or 13 level. The greatest differences in the iﬁ'
groups occur at grade 14 and higher. Of those responding to the survey, -
proportionately more Center graduates (197) are at grade 14, but none are
above this level.
Never
Earned MS Completed Enrol.ed
Current Through Center in Center All
Grade Center Courses Courses Responses
Level (n = 31) (n = 66) (n = 60) (n = 270)
SES 0 37 57 27
15 0 47 157 67
14 197 97 5% 7%
13 457 337 3072 267
12 297 307 27% 297
11 1% 177 127 17%
9 0 27 57 87
7 0 27 17 57
1007 1007 1007 1007
23
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Future Plans of Center Graduates v

» 42, When asked where they expected to be in five years, the majority Y,
(78 percent) of those who obtained a master's degree through the Center indi-

cated that they expected to remain with WES; 52 percent expect to still be

T

working in their current position. The following tabulation shows how this

pXp N

group compares with other groups of responses; this information suggests that
those who have had some experience with the Center are more likely to expect

to remain at WES.

.._' ',..' ." i

Percent Expecting to be
at WES in Five Years

)

In Same In Different
Group of Survey Responses Position Position Total e
Have earned MS g
through Center (n = 31) 52 26 78 o
Have taken courses .
through Center (n = 159) 40 36 76
Have never enrolled if
in Center (n = 88) 31 33 64 ;
All responses (n = 278) 38 35 73 4
43. In terms of academic plans, Center graduates (32) have already .
established a record: nearly 50 percent (15) were later selected for long- E
term training of which almost half (7) have earned a doctorate and a third (5)
are still working on their doctorate. Of those whose highest degree is a mas- ﬁ
ter's earned through the Center, nearly half (47 percent) plan to earn a doc- ::
torate and 37 percent plan to take additional graduate courses. In fact, 2
40 percent of the Center graduates have taken additional courses at the Center !
since completing their master's degree. As a group, their plans for further
graduate education are similar to other definable groups of master's degree

AL )

holders at WES.

« &
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Respondees with Highest Degree a Master's

Took No
Earned Courses Experience
Through Through with All
Plans for Further Center Center Center Total Responses
Graduate Education (n = 19) (n = 51) (n = 32) (n = 102) (n = 279)
Take courses only 3772 357 257 327 317
(location not
specified)
Earn another MS (004 27 67 37 257
Earn Ph.D. 477 537 532 527 277
No plans 167 107 167 137 177
Total 100Z 1007 1007 1007 1007
-
K4
>
This comparison also serves to suggest that those who have had an experience ::
.
with the Center are more likely to be interested in taking graduate courses. o
o
Assessment of Quality of Experience 5
x
o
44. Several of the survey questions are useful in assessing how valu-~
able students have found the Center to be. These include recommendations for
the Center, benefits from the Center, satisfaction with the Center, and impact
on job. k
Recommendations to others 2
45. Thirty-nine percent of all those who have taken a course said that N
they frequently and actively encourage others to enroll. The more courses .
taken, the more frequent the encouragement: .
Percent of
Frequency of Responses Mean Number of o~
Active Encouragement (n = 195) Courses Taken G
Very frequently 13 7 ;
Frequently 26 5
Sometimes 41 5 ;
Seldom 15 4 -
Never ) 2 :;
1007, x =5 e
“
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46. When asked for advice on taking courses at the Center, 89 percent :2
! said they strongly recommend it and none indicated not recommending it. The f;
| percentage increases among Center graduates: ¥
| ,\
‘ Completed "
! Center Center All \.
Strength of Graduates Courses Responses 5
Recommendation (n = 32) (n = 159) (n = 191) hw
Very strongly 597 267 327 =
Strongly 317 62% 577 ,’Z;
Weakly 37 37 37 ;
Very weakly 07 67 <17 ,:
Recommended not to 0% 07 07 ¢
No one asks 67 87 87
1007Z 1007 1007 5
A
.~
o
Benefits realized :;
*
47, Another measure of quality of experience is how well the Center met v
expectations, or how the benefits realized from courses completed at the Cen- R
'-\
ter compare with the motivation for taking the courses. In rank order, the :a
overall results are as follows: i:
I-
Rank Motivating Factors Benefits Realized " ¢
Ist Professional development Learned more in an area in :ﬁ
which had some training js
2nd Desire to learn more Professional development : 